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2022 Flood Inquiry 
 

This volume includes works commissioned by the Inquiry. Each of these works 

has informed the Inquiry’s final report and recommendations.  

The commissioned works include a paper on the background and causes of the 

extreme rainfall and flooding in NSW in 2022 prepared by the ARC Centre of 

Excellence for Climate Extremes (CLEX), a summary of a preliminary Cost 

Benefit Analysis Framework prepared by NSW Treasury, a piece on restoring the 

environment from Bundjalung man, Mr Oliver Costello, and a summary of social, 

search and submission analytics completed by League of Scholars. 

Further, to ensure the Inquiry was informed by a deep understanding of the flood 

impacts in Lismore and the Hawkesbury-Nepean Valley, 3 case studies were 

commissioned: one on flooding and land use planning in Lismore and the 

Northern Rivers, one on emergency management during the 2022 flood events 

in Lismore, and one on flooding and planning issues in the Hawkesbury-Nepean 

Valley.  
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A. The background and causes of the 
extreme rainfall and flooding in NSW in 
2022 

 

Written by Professor A.J. Pitman with contributions by Dr Michael Barnes, Dr Andrew King, Dr Kim 
Reid and A/Professor Andrea Taschetto.1 

Final: 7 June 2022 
 

Preamble 
Explanations provided below reflect our understanding of the causes of the extreme rainfall and 
flooding that occurring in 2022 across New South Wales based on the scientific literature and an 
analysis of various publicly available data. A formal scientific process with hypotheses, analyses 
and interpretation is not possible on a short timescale, but research is underway in the ARC Centre 
of Excellence for Climate Extremes, CSIRO, the Bureau of Meteorology and other groups to learn 
more about these events. This research will likely take 1-2 years, and perhaps longer. It is 
expected that this research will modify or add detail to some of the explanations provided here.  
In the following a set of answers to questions are provided. Part 1 explains the understanding of 
the recent event. Part 2 addresses the question of climate change as a contributor to this event. 
Part 3 examines future projections of events of this kind. 

Part 1: An explanation of the 2021/22 extreme rainfall 
and flood events 
What explains the frequency, intensity, timing and location 
of the catastrophic floods in NSW in 2022? 
From 23 February to 9 March 2022, an exceptional heavy rainfall event took place over Eastern 
Australia beginning in south-east Queensland and moving south over several days to the south of 
Sydney. This event saw rain totals well in excess of 500 millimetres during a two-week period over 
large regions of the East Australian coast and it occurred towards the end of a La Niña summer 
which had already been wet. 
Extreme rain events occur due to two main factors. First, the atmosphere has to contain a 
significant supply of moisture, and this has to be replenished in some way if rainfall is to be 
sustained for days to weeks at a specific location. Second, there has to be vertical ascent (uplift) 
within the atmosphere which can be due to the presence of mountains or high ground (orography) 
or a particular variety of weather system. Within the science literature these are referred to as the 
thermodynamic and dynamic processes, respectively.  

                                                             
1 Professor Andy Pitman, AO, FAA is the Director of the ARC Centre of Excellence for Climate Extremes. Dr 
Michael Barnes and Dr Kim Reid are Research Fellows in the ARC Centre of Excellence for Climate 
Extremes based at Monash University. Dr Andrew King is a Senior Lecturer at the University of Melbourne. 
A/Professor Andrea Taschetto is a researcher in the Climate Change Research Centre at the University of 
New South Wales. 



 

 

 3 

The recent extreme rainfall and flooding in eastern Australia cannot be reliably explained by the 
thermodynamical response. The narrative that “a warmer atmosphere can hold more water and 
therefore the rainfall was more intense because the atmosphere is warmer” is insufficient to explain 
the extreme rainfall. Rather, the extreme rainfall was the consequence of a series of complex 
weather patterns that in each case persisted for several days (Figure 1). King et al. (in review) 
illustrate the events as shown in Figure 1: 

 
Figure 1. The East Australian floods were caused by a multi-day rain event linked to a complex set of processes. Daily 
rainfall totals from 23 February to 9 March 2022 in Noosa, Brisbane, Lismore and Sydney are shown on the left. Note the 
different rainfall scales. The map shows the weather features during the event. After King et al. (submitted).  

 

King et al. (submitted) highlight the broad synoptic scale situation in Figure 1. They describe an 
atmospheric river that transported large amounts of moisture towards eastern Australia and 
interacted with a trough to cause heavy rainfall. The trough failed to move eastwards due to a 
blocking high pressure system to the south-east. An east coast low formed to bring heavier rainfall 
to the central New South Wales coast in early March. The La Niña and local warm sea 
temperatures increased moisture availability and enhanced preceding rainfall ensuring the ground 
was already wet or saturated. 

However, some researchers take this back further to discuss why these various meteorological 
phenomena occurred. This becomes very complex very quickly but is extremely important to 
understand if one is to attempt to determine the role of climate change in the 2021/22 events. The 
following is an analysis by Michael Barnes, a research fellow in the ARC Centre of Excellence 
based on freely available data and has not been published (there has not been time for a thorough 
analysis). The following is, however, consistent with a dynamical understanding of the causes of 
events in eastern Australia that is published in the science literature.  
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We start by introducing Rossby waves. These are planetary-scale waves in high-altitude winds that 
are largely responsible for a variety of weather experienced at the surface. When these waves 
deform, amplify and break, they can result in a mixing of high potential vorticity (PV) air from the 
stratosphere and irreversibly alter the mean flow.2  
Rossby wave breaking (RWB) was one of the main drivers of the weather experienced along the 
New South Wales (NSW) and Queensland coastlines over much of February and March 2022. A 
RWB event that initiated the first flooding event during the last week of February 2022 is shown by 
the PV field on the 330K isentropic (equal potential temperature) surface in Figure 2. The RWB is 
depicted by the overturned PV contours shown in the green box. 

 
Figure 2: Potential vorticity (in PVU, where 1 PVU = 1x10-6 K m2 kg s-1) on the 330K isentropic surface.3 Stratospheric 
values (less than -2 PVU) are shown by pink and purples shading. Overturned PV contours associated with the RWB 
event that affected the northern NSW and southern Queensland coastline are shown by the green box. 

The RWB event that occurred south of Australia on 18-19 February 2022 (Figure 2) propelled an 
intrusion of high-PV, stratospheric air into the upper troposphere over south-eastern Australia. 
High-PV anomalies such as this are associated with cyclonic motion, thus forming a cut-off low 
(upper-level cyclone) over south-eastern Australia. A cut-off low is associated with upward vertical 
motion to the east of its centre, a key ingredient in the development of thunderstorms and rainfall. 
The slow-moving cut-off low that developed on 21 February 2021 over south-eastern Australia 
tracked north-eastwards towards the Queensland coastline over the subsequent days, bringing its 
zone of vertical motion with it. 
At the surface, a high-pressure system situated to the south-east of Australia in the Tasman Sea 
dominates the weather of the east coast. Its role is critical in the events of late February 2022, 
providing easterly flow advecting moisture from the Tasman Sea and tropics to the north onto the 

                                                             
2 Vorticity is a measure of local rotation in the atmosphere, and potential vorticity is an extension of vorticity 
that further accounts for the distribution of mass relative to the rotation. Potential vorticity can be thought of 
as the fluid equivalent to angular momentum. See https://en.wikipedia.org/wiki/Potential_vorticity. The 
stratosphere is a layer of the atmosphere some 10-20 km above the surface.  
3 A surface in space on which potential temperature is everywhere equal. 

https://en.wikipedia.org/wiki/Potential_vorticity
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East coast.4 The upward motion provided by the cut-off low higher in the atmosphere and the 
moisture advected associated with the location of the high pressure system in the Tasman Sea 
resulted in the rainfall that eventuated along the northern NSW coastline during late February 
2022.  

 
Figure 3: ERA5 reanalysis data depicted the dominant weather systems for 12h00 UTC on 26 February 2022.5 
(a) Top-left: 500hPa geopotential height (black contours) and 400-600hPa uplift (over 5x10-s hPa s-1) shown by red 
shading. Mean sea level pressure is also shown by grey dashed lines together with the position of the 300hPa (upper 
atmospheric) jet (blue shading) (b) Top-right: Potential vorticity (in PVU, where 1 PVU = 1x10-6 K m2 kg s-1) on the 330K 
isentropic surface. Stratospheric values (less than -2 PVU) are shown by pink and purples shading. (c) Bottom-left: Mean 
surface pressure contours (black contours, hPa) and daily accumulated precipitation for 26 February 2022 from the Bureau 
of Meteorology’s gridded daily rainfall dataset (shading, mm). 10m winds are plotted by black quivers. The easterlies that 
affected the east coast and the high-pressure system to the south-east of the country are shown by red arrows and a red 
“H” respectively. (d) Bottom-right: Integrated Vapour Transport (IVT) (shading, kg m-1 s-1). Mid-level circulation is shown by 
700hPa geopotential heights (black contours) and wind vectors (arrows) 

                                                             
4 The easterly flow advecting moisture can be interpreted as an “atmospheric river”. Further, air rotates anti-
clockwise in the southern hemisphere around a high pressure system, hence the high pressure in the 
Tasman Sea tends to create on-shore easterlies along the coast.  
5 ERA5 is a reanalysis created by the European Centre for Medium Range Weather Forecasting. This is a 
hybrid product that assimilates vast numbers of observations into simulations from 1979 through to the 
present – see https://www.ecmwf.int/en/forecasts/datasets/reanalysis-datasets/era5. The reanalysis is not 
simply a model, nor is it an observed product, rather it is a combination of both and represents our best 
knowledge of the state of the atmosphere. 

http://www.bom.gov.au/climate/austmaps/metadata-daily-rainfall.shtml
http://www.bom.gov.au/climate/austmaps/metadata-daily-rainfall.shtml
https://www.ecmwf.int/en/forecasts/datasets/reanalysis-datasets/era5
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Over the subsequent weeks during March 2022 and even into early April 2022, a cluster of RWB 
events and associated interactions with the stratosphere, cut-off lows and surface synoptic 
patterns providing onshore moisture advection dominated the weather of the east coast of 
Australia. A second cut-off low resulting from an earlier RWB event and high-PV anomaly affected 
the southern and central parts of NSW during the first week of March 2022. Although, the easterly 
surface circulation on this occasion resulted from a relatively weak upper-level driven surface low 
pressure system, its effect was the same as the previous synoptic setup. Easterly surface moisture 
advection provided by the surface low pressure system and uplift provided by the cut-off low aloft 
resulted in rainfall along the southern and central NSW coastline (Figure 4, top row). Similar 
processes were observed during the flooding events in and around Sydney and the NSW coastline 
during 7 March 2022 (Figure 4, middle row), during the end of March 2022 resulting in a second 
major flooding event in Lismore and the northern NSW coastline (Figure 4, bottom row) and early 
April resulting in a second flooding event over Sydney and the southern NSW coastline (not 
shown). 

 

 

 
Figure 4: Synoptic patterns associated with various flooding events during March 2022. Top row: 3 March 2022 (00h00 
UTC), Middle row: 7 March 2022 (00h00 UTC), Bottom row: 29 March 2022 (00h00 UTC). Left Column: Potential vorticity 
(in PVU, where 1 PVU = 1x10-6 K m2 kg s-1) on the 330K isentropic surface. Stratospheric values (less than -2 PVU) are 
shown by pink and purples shading. Middle Column: 500hPa geopotential height (black contours) and 400-600hPa uplift 
(over 5x10-s hPa s-1) shown by red shading. Mean sea level pressure is also shown by grey dashed lines together with 
the position of the 300hPa (upper atmospheric) jet (blue shading). Right Column: Mean surface pressure contours (black 
contours, hPa) and daily accumulated precipitation for 26 February 2022 from the Bureau of Meteorology’s gridded daily 
rainfall dataset (shading, mm). 10m winds are plotted by black quivers.  

The above synoptic setup is a well-known driver of east coast flooding and rainfall events. It has 
been shown that similar surface synoptic patterns (as seen in Figures 3 and 4) coupled with mid-

http://www.bom.gov.au/climate/austmaps/metadata-daily-rainfall.shtml
http://www.bom.gov.au/climate/austmaps/metadata-daily-rainfall.shtml
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level uplift above commonly occur for the top 10% of rainfall events along the east coast of 
Australia.6 Cut-off lows and their associated PV intrusions of high-PV stratospheric links are 
additionally highly linked to the events. PV anomalies that result from RWB can affect both tropical 
and sub-tropical weather with anomalies transported equatorward towards the Queensland coast.7 
High-PV intrusions associated with cut-off lows are additionally well-known drivers of surface 
cyclonic development.8  
The two analyses here, by King et al. (unpublished) and by Barnes are not contradictory, although 
they do use different elements to describe the key processes. For example, the King et al. 
(unpublished) analysis describes an atmospheric river phenomenon, building on important 
research by Reid et al. (2021).9 Her analysis of the events associated with the March 2021 Sydney 
floods were associated with persistent high water vapour transport (Figure 5). 
 

 
Figure 5 Integrated Water Vapor Transport from ERA5 at (a) 0000z March 18, (b) 1800z March 21, and (c) 0000z March 
23, 2021. Colours show the magnitude and vectors show the direction of IVT. The H symbol indicates the quasi-
stationary high pressure. 

Note the similarity in this 2021 event and the more recent event discussed above with the 
characteristic blocking high in the Tasman. Importantly, Reid et al. (2021) found that the probability 
of long-duration high integrated water vapour transport events should increase by the end of the 
twenty-first century by 80%, and that the future change in IVT is correlated to the rate of global and 
regional warming. Note, the dynamical perspective described above does not employ the 
terminology of an “atmospheric river”. Clearly, more work is required to understand the synoptic-
scale dynamical processes that occurred during these events and the effects of extratropical 
processes (including RWB) on tropical and sub-tropical weather. This event was associated with a 
very active upper troposphere with multiple RWB events. The dynamics and processes that lead to 
such an “outbreak” of RWB events in a similar location is still an open question. 

                                                             
6 Black MT, Lane TP. An improved diagnostic for summertime rainfall along the eastern seaboard of 
Australia. Int J Climatol. 2015;35(15):4480-4492. doi:10.1002/joc.4300 
7 Berry G.J. et al., 2012, Coherent synoptic disturbances in the Australian monsoon. J Clim. 25, 8409-8421, 
doi:10.1175/JCLI-D-12-00143.1 
8 Barnes M.A. et al., Cut-off lows in the Southern Hemisphere and their extension to the surface. Clim Dyn. 
Published online 2021. doi:10.1007/s00382-021-05662-7 
9 Reid, K.J. et al., 2021. Extreme water vapor transport during the March 2021 Sydney floods in the context 
of climate projections. Geophysical Research Letters, 48, e2021GL095335. 
https://doi.org/10.1029/2021GL095335  

https://doi.org/10.1029/2021GL095335
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Why was the summer of 2021-22 so wet in NSW? 
Rainfall through the summer of 2021-22 was above average in almost all of NSW (Figure 6, left), 
very much above average in large regions of NSW and the highest on record on both the 6 month 
(Figure 6 left) and 3 month (Figure 6 right) time periods in parts of coastal northern NSW.  

 
Figure 6 Rainfall deciles for the 6 months leading to March 2022 (left) and 3 months leading to March 2022 (right). 
Source: The Bureau of Meteorology, http://www.bom.gov.au/climate/maps/ 

The climate drivers of rainfall over northern NSW are the El Niño and La Niña phenomena, coupled 
with the Indian Ocean Dipole. Other important drivers of rainfall variability, including the Southern 
Annual Mode and the Madden Julian Oscillation, are not thought to contribute strongly in this 
region, but they might contribute to the synoptic patterns that are conducive to very high rainfall.   
Through the summer of 2021/22, a combination of La Niña and positive phase of the SAM meant 
that rain bearing weather systems were more likely to occur. For example, La Niña and positive 
SAM in December to February increases the likelihood of Atmospheric Rivers forming in the Coral 
Sea by approximately 50% (Reid et al., 2022)10. On average, the La Niña phenomenon 
strengthens the flow of moisture from the Pacific and typically leads to above average winter–
spring rainfall for the eastern parts of the country. At the time of the extreme rainfall, a weak La 
Niña was in place and the Indian Ocean Dipole was neutral. The existence of the La Niña tends to 
lead to above average rainfall, but the event was not particularly strong making any definitive link 
to the extreme rainfall problematic.  
Overall, concluding that the broad pattern of high rainfall shown in Figure 6 was associated with 
the La Niña conditions, with other modes of variability contributing, is consistent with our best 
understanding of the large-scale drivers of rainfall. It is not possible to conclude that the La Niña 
explains the extreme rainfall that occurred in northern NSW but La Niña likely contributed to 
background conditions that tend to favour extreme rainfall via warmer oceans around Australia, 
increased moisture availability and changes in the mean flow. 

How likely are these climate factors to be present in any 
given year? And in what part of the year? 
The individual climate factors sometimes associated with extreme rainfall in New South Wales 
occur every few years, but have irregular cycles. As outlined above though, these climate phases 
do not in themselves cause extreme rainfall, which makes prediction of extreme rainfall on 
seasonal timescales very challenging.11 Forecasting of extreme rainfall beyond the timescale of 
numerical weather prediction has limited skill, particularly in summer when flooding rains are more 

                                                             
10 Reid, K., et al., 2022, Tropical, Subtropical, and Extratropical Atmospheric Rivers in the Australian Region, 
J. Climate, 35, 2697–2708, https://doi.org/10.1175/JCLI-D-21-0606.1  
11 King, A.D. et al., 2020, Sub-seasonal to seasonal prediction of rainfall extremes in Australia, Q.J.R.Met. 
Soc., 146, 2228-2249, https://doi.org/10.1002/qj.3789. 
 

https://doi.org/10.1002/qj.3789
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likely in northern New South Wales. Flooding in the interior of New South Wales in winter and 
spring is more common during negative IOD conditions, and this cool season rainfall is typically 
better forecast in seasonal prediction models. However, as mentioned previously, the forecasting 
of extreme rainfall that typically causes the most extreme floods is not skilful beyond about a week 
at any time of year. 
A further complication is that none of the climate drivers reliably signal that a wet, flooding summer 
is likely to occur. The forecast of, or emergence of, a La Niña would change a seasonal forecast 
towards a higher risk of a wet summer, but links to a flooding summer is not simply a phase of the 
modes of variability. Here, we seek to predict a rainfall event that was extremely rare or 
unprecedented. The climate drivers do not provide this kind of predictive skill. 
A combination of La Niña and positive SAM occurring is a good indication that the upcoming 
summer/autumn will be wet. An active MJO (especially phases 4-6) can indicate that rain-bearing 
weather systems are more likely to occur, however the forecasting lead time for an active MJO is 
much shorter (days to a couple of weeks) compared to ENSO. A negative IOD is also associated 
with above average rainfall but this is usually confined to central and western Australia, although its 
influence can stretch to interior of NSW in winter and spring. 
One area where the presence of a La Niña might be informative links with antecedent conditions 
and the relatively high chance of a La Niña being followed by a second La Niña. In these cases, 
there may be an increased probability that the first event leads to saturation of catchments such 
that, should a second La Niña lead to heavy rainfall in summer, flooding is more likely. Whether 
this is actually the case in general would require additional research. 
One way to think about this is that it is conceivable that the summer of 2021/22 and the extreme 
rainfall was a 1% event – an event with a probability of 1% in any given year. Knowledge of La 
Niña, the Indian Ocean Dipole and other climate drivers might increase that risk from 1% to 5% 
(this estimate is illustrative only). While that increases the risk, the risk remains very low. The 
climate drivers do not inform us, at a significant level, of the risk of the kind of rainfall event seen 
this summer. Another way to think about this is: if we used the climate drivers to warn about risk, 
and we warned about severe flooding every time we were experiencing a La Niña and other 
important phases of the modes of variability, we would be issuing many warnings. Virtually all of 
these warnings would be proved false. Consequently, on an occasion that the warning was correct, 
it is unlikely that anyone would act on the information.  

Are there weather signals that mean that dangerous floods are likely? 
The elements conducive to dangerous floods combine large-scale dynamics with large-scale 
modes of variability on multiple timescales. Antecedent conditions might result from events that 
occurred many months earlier. The dynamics associated with Rossby wave breaking, and the 
processes than connect these with cut-off lows, flows of moisture into a region, local vertical uplift 
and so on are sometimes weather-scale phenomena and sometimes sustained features of our 
weather that might last for many months. Forecasting systems used by the Bureau of Meteorology 
consider and include these multiple elements but of course all are included imperfectly.  
On timescales of a few days, the forecasting of an event in the proximity to a specific catchment is 
feasible, within limits associated with the predictability of any extreme event. The word “proximity” 
is important here and an outstanding forecast in a meteorological sense might be misleading 
unless the users of that information understand the limits of what can and cannot be forecast. It is 
unlikely that forecasts of localised extreme rainfall at a specific location on timescales of weeks will 
ever be possible due to non-linearities and chaos.  
The general nature of an extreme event, with probabilities, occurring in a region might be possible 
and some “weather signals” might influence a forecaster’s assessment of risk. However, there are 
both practical and theoretical limits to what is possible.  
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How accurate is current weather forecasting in terms of 
indicating the exact location of weather events that can 
cause severe, fast rising floods? 
Weather forecasting has been transformed over the last 20 years and is now very skilled on 
timescales of 1 to 3 days and very usefully skilled on timescales of 3-5 days. The skill shown by, 
for example, the Bureau of Meteorology is routinely assessed and is improving (from a high base) 
as supercomputing improves and as data assimilation systems develop. In part, complaints that 
might be expressed concerning a “bad” forecast can be understood in terms of how good forecasts 
typically are, and in terms of unrealistic expectations of what can be forecast.  
A key issue in answering this question is that “weather forecasting” is like “swimming”. There are 
many flavours of swimming (ocean, 50m, 400m, 1500m, relay) and there are similarly different 
flavours of weather forecasting. In Australia, the Bureau of Meteorology uses at least two versions 
of the Australian Community Climate and Earth System Simulator (ACCESS) models – but this is 
basically the United Kingdom (UK) Meteorological Office’s model coupled with the UK’s data 
assimilation system.12 This uses a grid of approximately 25 km x 25 km (known as ACCESS-G). In 
addition, a higher resolution version of ACCESS (ACCESS-R) is used at a 12 km resolution. 
Finally, ACCESS-C is run over the capital cities at a 4 km resolution. To further complicate the 
picture, the Bureau of Meteorology has access to several other modelling products developed 
overseas.  
Thus, in predicting a severe event, the skill of the forecast depends on multiple factors. Over a 
capital city, the skill has the potential to be higher than over other regions but higher resolution 
does not necessarily give a better forecast. A forecaster at the Bureau has to decide how to blend 
the various forecasts, perhaps use one of the international models, all under time pressure when it 
is quite possible that ACCESS-R will suggest an extreme event occurring 20 km north of where 
ACCESS-C suggests. It is, of course, easy in hindsight to criticise wrong decisions.  
The nature of weather forecasting would suggest that a forecaster determining very heavy rainfall 
4 km north of where it ends up occurring is an outstanding forecast. It is one model grid point 
wrong. This is at the limits of predictive skill in circumstances of extreme rainfall, often with super-
cell thunderstorms embedded within other highly active systems. However, 4 km north of a point 
on the land might forecast the rain landing in one catchment north of where a town is located. 
Thus, an error of 4 km might be wholly acceptable in forecasting, and be at the limits of what is 
possible, and yet be a catastrophically bad forecast in the context of flood forecasting.  
Best practice internationally is now ensemble forecasting where models are run a large number of 
times, with perturbed initial conditions, to determine the probability of rainfall over a specific 
location. Australia is developing this capacity but it is not as well developed as in the UK or US. 
This is, in part, associated with computational capacity in Australia lagging international best 
practice but in part resourcing to the Bureau.  Ensemble forecasting provides a probability of an 
event but this need not actually help unless used effectively. A very extreme event might be 
forecast 5 times in a 100 member ensemble. The question is what the Bureau would do in terms of 
effectively communicating this given there is a 95% chance of the extreme event not occurring. 
This is an area where the Bureau of Meteorology has worked hard to improve its communications 
but whether or not that communication is effective would need to be determined in discussions with 
the other emergency services.  
In terms of forecasting fast rising rivers there are two elements as discussed above:  
(a) is the rainfall forecast in the right place, at the right time with the right intensity; 

                                                             
12 See http://www.bom.gov.au/watl/about/about-forecast-rainfall.shtml or 
http://www.bom.gov.au/australia/charts/about/about_access.shtml 

http://www.bom.gov.au/watl/about/about-forecast-rainfall.shtml
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(b) is the flow of water through the catchment to a specific location correct. 
An outstanding forecast in a meteorological sense can lead to a catastrophic failure to predict a 
flood. There are limits to the predictability of extremes and a weather forecast that correctly 
predicts an extreme but locates it in space or time a few km away is not a bad forecast. Rather, 
there is an emerging failure of understanding of the nature of forecasting, or of expectation 
management by the Bureau of Meteorology, or of expectations of other services at what the 
Bureau of Meteorology can reasonably be expected to do.  

Part 2: Did climate change affect the event? 
Human induced climate change is fundamentally affecting our climate. The detection of trends in 
many weather and climate variables, and the attribution of those trends to increasing greenhouse 
gases in the atmosphere is well established and not controversial.13  
Climate change influences both the thermodynamic and dynamic processes, but in very different 
ways.14 Global warming heats the atmosphere which means it can hold more moisture – to first 
order this increase in moisture at a rate of around 7% per degree of warming is similar all around 
the world. It means that an event that occurs in 2022 will, on average, have more moisture 
associated with it than the same event in 1900, and this tends to intensify extreme rainfall.  The 
thermodynamic effect is likely of greater importance for short-duration extreme rain,15 and 
increases in rainfall intensity on timescales of an hour and a day have been observed in 
Australia.16  
Beyond the shorter timescales, the dynamic effect is more likely the limiting factor in terms of 
rainfall totals. The dynamic effect can increase the rainfall intensity in a region, or decrease it. A 
critical challenge in understanding the role of the dynamic response is where to start, as any 
meteorological event that occurs is, in some way, deeply interconnected with other phenomena 
occurring over the region, which in turn is connected across the hemisphere.  
The challenge of answering the question “was climate change involved” in the floods is extremely 
difficult to answer beyond very general statements. Determining the effect of climate change on the 
systems associated with this event is extremely challenging. Did climate change somehow 
influence Rossby wave dynamics, and Rossby wave breaking? Palmer (2013)17 discusses the role 
of these dynamical processes to highlight the challenges of balancing the role of dynamics with 
thermodynamics and an objective assessment of our knowledge of how Rossby wave breaking will 
be affected by climate change is best described as limited. Did climate change influence the 
location of the high-pressure system over the Tasman?18 Or the rate of stratospheric intrusions?  
Did climate change influence the relatively stationary flow of moisture on-shore? (see 
https://interactive.guim.co.uk/embed/aus/2022/03/rain-bomb.gif). A viewing of this animation points 
                                                             
13 The detection of a trend in a variable requires a statistical analysis of the variable to determine when the 
signal in a trend exceeds the noise in the data. The attribution of the detected trend to a specific cause 
requires models to explore what would have been expected without a change (that might be a change in the 
greenhouse gases, or a change in land cover).  
14 See, for example, Pfahl, S. et al., Nat. Clim. Chang. 7, 423–427 (2017) and O’Gorman, P. A. Curr. Clim. 
Chang. Reports 1, 49–59 (2015). 
15 Westra, S. et al. Rev. Geophys. 52, 522–555 (2014). 
16 Guerreiro, S.B., et al., 2018, Detection of continental-scale intensification of hourly rainfall extremes, 
Nature Climate Change, 8, 803-807, doi: 10.1038/s41558-018-0245-3. 
17 Palmer, T.N., 2013, Climate extremes and the role of dynamics, Proceedings of the American Academy of 
Science, 110, 5281–5282, https://www.pnas.org/doi/epdf/10.1073/pnas.1303295110 
18 The analysis of blocking in climate models suggests this is not captured well – see for example Parsons, S 
et al., 2016, An Assessment of Future Southern Hemisphere Blocking Using CMIP5 Projections from Four 
GCMs. J. Clim. 29, 7599–7611. 

https://interactive.guim.co.uk/embed/aus/2022/03/rain-bomb.gif
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to a long and sustained flow of moisture from the tropics, channelled into the coast – did climate 
change influence the persistence of that flow of moisture or the amount? These are questions that 
cannot be answered in the months following the event. On the thermodynamic side, there would 
have been more moisture in the atmosphere due to the warming of the atmosphere but it does not 
necessarily follow that this led to more rainfall.  
To determine the role of climate change in the extreme rainfall events requires an event attribution 
study. The explanation of the likely causes of the event highlight the complexity, the interacting 
processes, integrating on different timescales and so on. This is almost certainly beyond any 
current event attribution and, more generally, climate modelling capabilities. The persistence of the 
event, limitations in the observations, and the high degree of spatial heterogeneity in the rainfall 
also make the event challenging to characterise. It is possible that the approach used recently by 
Leach et al. (2021),19 using a numerical weather prediction system, could be employed but the 
exploration reported in this paper focussed on a heatwave, not an extreme rainfall event. Existing 
event attribution studies, using coarse resolution models, or well-designed citizen science 
initiatives are very unlikely to correctly characterise this event and are not likely to accurately 
constrain the human-induced climate signal.20  
In summary, it is understandable that after an extreme rain event or events, such as the recent 
Australian heavy rainfall, the cause of the events, and the role of climate change, is sought. It is 
overly simplistic, however, to employ the argument that the warmer world means the atmosphere 
can hold more moisture and therefore the event was more intense. To determine the role of climate 
change, if any, requires a full-scale analysis and an event attribution study that might be beyond 
the research community’s technical capabilities at this time. Human-caused climate change has 
altered the weather we experience, but estimating the effect of climate change on this event is 
probably beyond current capabilities. Given our understanding of the processes that resulted in this 
extreme rain event, the sign of the climate change signal is uncertain and likely highly dependent 
on how the event is characterised. 
The detection of a trend (or a change) requires a considerable amount of high-quality data. In the 
case of temperature, two observations per day at meteorological sites coupled with other 
observations from aircraft, ships, satellites and so on mean for temperature a rich source of data is 
available. Consequently, any trend can be identified relatively easily. Further, temperature is 
relatively easy to simulate in models. The first clear detection of changes in temperature and the 
attribution of these changes to increasing greenhouse gases occurred in the late 1990s for mean 
temperature and was assessed in the 2013 report by the Intergovernmental Panel on Climate 
Change.21  
The richness of temperature data is contrasted with the sparseness of rainfall data. First, every day 
temperature is measured returns a value while rainfall is often zero. Second, temperature is 
relatively spatially homogeneous while extreme rainfall can be localised and be missed by a rain 
gauge. Despite this, at the global scale, trends in rainfall have been detected and attributed to 
increasing greenhouse gases in terms of both the amounts and how extreme the rainfall is.22 Over 
northern NSW, observations show an increasing trend of around 1 mm per year (Figure 7). 
 

                                                             
19 Leach, N.J. et al., 2021, Forecast-based attribution of a winter heatwave within the limit of predictability, 
PNAS, 118, e2112087118, doi: 10.1073/pnas.2112087118. 
20 For example https://www.climateprediction.net/models/weatherathome/ 
21 See Bindoff, N.L., et al., 2013: Detection and attribution of climate change: From global to regional. 
In Climate Change 2013: The Physical Science Basis. Contribution of Working Group I to the Fifth 
Assessment Report of the Intergovernmental Panel on Climate Change. T.F. Stocker, et al., Eds. Cambridge 
University Press, pp. 867-952, doi:10.1017/CBO9781107415324.022. 
22 Lambert, F. et al., 2004, Detection and attribution of changes in 20th century land precipitation, 
Geophysical Research Letters, 31, doi: 10.1029/2004GL019545 
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Figure 7 Summer precipitation trends from the gridded AWAP dataset. Stippling shows statistically significant trends at 
the 95% confidence level. Pixels with>10% of the time series missing were masked out (shown in white) (Ukkola et al., 
2019).23 

An analysis of the trends in daily and hourly rainfall was published by Guerreiro et al. (2018)24. This 
shows clear trends in rainfall extremes (Figure 8) but note that, while more stations show increases 
than decreases, on daily timescales the east coast of NSW has many stations showing decreases. 
On the hourly timescale rainfall is generally intensifying, but not everywhere.  
The study by Guerreiro et al. (2018) likely detects and attributes the changes in the thermodynamic 
response to global warming. The increase in atmospheric moisture, on average, leads, all other 
things being equal, to an intensification of rainfall. However, as discussed earlier, the events 
impacting NSW were not associated with just the thermodynamic response given the explanation 
is linked with dynamics including atmospheric rivers, Rossby wave breaking, the location of a 
stationary high pressure system and the stalling of these systems over NSW leading to multiple 
days of extreme rainfall. 
 

                                                             
23 Ukkola, A.M. et al., 2019, Exploring the stationarity of Australian temperature, precipitation and pan 
evaporation records over the last century, Environmental Research Letters, 14, 124035, doi: 10.1088/1748-
9326/ab545c. 
24 Guerreiro, S.B., et al., 2018, Detection of continental-scale intensification of hourly rainfall extremes, 
Nature Climate Change, 8, 803-807, doi: 10.1038/s41558-018-0245-3.  
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Figure 8 Changes in the 
magnitude of extreme 
daily (left) and hourly 
(right) rainfall. These are 
observed changes 
(differences) in the 
magnitude of the mean 
of the 20 largest values 
during 1990–2013 and 
1966–1989. 

 
 
 
 
 
 

Figure 9 shows the trend in observations for NSW of consecutive wet days which are required for 
the scale of flooding observed in northern NSW in 2022. There is no statistically significant trend in 
the period 1911-2014 in northern NSW. In part, the lack of trend is associated in many regions with 
extreme natural variability. Note there are areas of statistical significance in some regions, but not 
over coastal NSW. A further study by Dey et al. (2022)25 suggests that rainfall has become 
temporally sporadic, with an increase in the frequency of 1-2 day events and a decrease in events 
exceeding 2 days.  

 
 
Figure 9 Trends 
from 1911 to 2014 in 
consecutive wet 
days. Stippling 
indicates that the 
trend is significant at 
the 5% level.  

 
 
 
 
 

A small number of studies examine how the intensity of Atmospheric Rivers will change in the 
future. The intensity is expected to increase due to the thermodynamic impacts of climate change 
i.e. more water vapour in the atmosphere. Southern Hemisphere studies have suggested a 
poleward shift in Atmospheric Rivers in recent decades due to changes in the location of the 
westerly jet (Ma et al., 2020; Swart et al., 2015)26. Trends in the direction of shift in the Southern 
                                                             
25 Dey et al., 2020, Evidence of a continent-wide shift of episodic rainfall in Australia, Weather and Climate 
Extremes, 29, https://doi.org/10.1016/j.wace.2020.100274. 
26 Swart, N. C. et al., 2015, Comparing trends in the southern annular mode and surface westerly jet. Journal 
of Climate, 28, 8840–8859. https://doi.org/10.1175/JCLI-D-15-0334.1; Ma, W. et al., 2020, Poleward Shift of 

https://doi.org/10.1175/JCLI-D-15-0334.1
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Hemisphere jet have been observed for decades (e.g. Arblaster & Meehl, 2006; Yang et al., 
2020)27. It is noteworthy that the model ensemble spread has reduced from earlier CMIP 
generations to the current CMIP6 (Goyal et al., 2021)28.  
For both IVT and extreme precipitation, the dynamic response to warming can sometimes oppose 
the direction of the thermodynamic response (Pfahl et al., 2017)29. For example, Payne et al. 
(2020)30 showed that the dynamic response of IVT to warming is a decrease in IVT over Australia, 
while the thermodynamic response suggests an increase in IVT – with the net effect being an 
increase in IVT.  
Over Sydney, work by Reid found an increase in the frequency of extreme daily IVT values 
(indicative of heavy one-day rainfall) and an increase in the frequency of consecutive high-IVT 
days (indicative of multiday high rainfall) by 2080-2100 relative to the 1980-2014 period. However, 
this signal did not emerge in the CMIP6 ensemble until the second half of this century (Reid et al., 
2021)31. They did not identify a significant difference in the historical (1980-2014) frequency of 
extreme IVT and the middle of the century (2030-2050) frequency under both moderate (SSP245) 
and high (SSP585) emissions pathways. However, by the end of the century, the frequency of 
events that are a similar scale to the March 2021 NSW floods (in terms of the magnitude of water 
vapour transport over Sydney) are likely to increase by 80% under both moderate and high 
emissions scenarios (Reid et al., 2021). These timelines should not be over-interpreted as there 
are many examples of extremes emerging more quickly than climate models predict. Note also that 
unpublished analysis has indicated an increase in IVT over central and southern NSW and a 
decrease over southern QLD from 1980-2021. This matches the trends observed in rainfall in 
these regions. Again, more work is required fully to understand these trends. 

Why were the northern NSW floods so bad this year and 
could better early warnings be provided? 
There were two factors. First, sustained rainfall through summer led to most catchments being 
saturated. Second, the rainfall that fell in northern NSW was extraordinary (Figure 10).  

                                                             
Atmospheric Rivers in the Southern Hemisphere in Recent Decades. Geophysical Research Letters, 47, 
e2020GL089934. https://doi.org/10.1029/2020GL089934 
27 Yang, D. et al., 2020, Role of Tropical Variability in Driving Decadal Shifts in the Southern Hemisphere 
Summertime Eddy-Driven Jet. J. Climate, 33, 5445–5463. https://doi.org/10.1175/JCLI-D-19-0604.1; 
Arblaster, J. M., & Meehl, G. A., 2006, Contributions of External Forcings to Southern Annular Mode Trends. 
J. Climate, 19, 2896–2905. https://doi.org/10.1175/JCLI3774.1.10.1175/JCLI3774.1 
28 Goyal, R. et al., 2021, Historical and Projected Changes in the Southern Hemisphere Surface Westerlies. 
Geophysical Research Letters, 48, e2020GL090849. https://doi.org/10.1029/2020GL090849 
29 Pfahl, S., O’Gorman, P. A., & Fischer, E. M. (2017). Understanding the regional pattern of projected future 
changes in extreme precipitation. Nature Climate Change, 7(6), 423–427. 
https://doi.org/10.1038/NCLIMATE3287 
30 Payne, A.E., et al., 2020, Responses and impacts of atmospheric rivers to climate change, Nature reviews 
Earth and Environment, 1, pages 143–157, https://www.nature.com/articles/s43017-020-0030-5 
31 Reid, K. J., O’Brien, T. A., King, A. D., & Lane, T. P. (2021). Extreme Water Vapor Transport During the 
March 2021 Sydney Floods in the Context of Climate Projections. Geophysical Research Letters, 48(22), 
e2021GL095335. https://doi.org/10.1029/2021GL095335 
 

https://doi.org/10.1175/JCLI-D-19-0604.1
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Figure 10 
Rainfall total in 
the two months 
leading to April 
2022.32  

 
 
 
 
 
 
 
 
 

These rainfall totals were 200 to 400% more than the average for this time of year. Given the 
saturated catchments, and given the rainfall totals, floods were to be expected.  
In terms of providing better early warming, the antecedent conditions were well known (Figure 11): 

 
 

                                                             
32 From: 
http://www.bom.gov.au/climate/maps/rainfall/?variable=rainfall&map=totals&period=2month&region=ns&year
=2022&month=03&day=31 

http://www.bom.gov.au/climate/maps/rainfall/?variable=rainfall&map=totals&period=2month&region=ns&year=2022&month=03&day=31
http://www.bom.gov.au/climate/maps/rainfall/?variable=rainfall&map=totals&period=2month&region=ns&year=2022&month=03&day=31
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Figure 11 Root zone soil moisture estimated by the AWRA modelling system for November (top left) December (top 
right), January (bottom left) and February (bottom right).33  

 
While the level of saturation did increase from November to December, the data in November 
highlighted very wet catchments and basically saturated catchments by December (Figure 11). In 
combination, the east coast was experiencing La Niña conditions. This does not mean we should 
expect flooding rains, but it does weight the dice towards above average rainfall. In short, 
conditions were conducive for serious flooding if, and only if a very major rainfall event occurred.   
Our ability to predict above or below average rainfall at a catchment scale in northern NSW is not 
well developed despite decades of effort. Our ability to predict a month or two months in advance a 
rainfall event of the magnitude that occurred does not exist. Even if a model predicted it, the 
likelihood is the forecaster would discount the forecast. If an ensemble forecast system was being 
employed, perhaps a 100-member ensemble, then one or two of those forecasts might predict the 
rainfall event, hinting at a 98% probability that it would not occur. In short, the antecedent 
conditions and the La Niña raised the risk but for the risk to be realised the extreme rainfall event 
was necessary and that was not predictable beyond a few days in advance.  

Is there a pattern of more frequent wet, flooding summers 
and hot dry, bushfire summers (like 2019-20) emerging? If 
so, are there any indications of likely frequency of 
occurrence? 
Evidence of trends in climate driven flooding is virtually non-existent. Evidence of trends in flood 
risk is lacking; not because there are no trends, but because of the complexity in identifying trends, 
and the causes of any trends. Johnson et al. (2016)34 discuss these complexities. Specifically, a 
trend in flood might develop due to changes in meteorological events, or a change in the climate 
(e.g. leading to wetter antecedent conditions). However, changes in catchment management, 

                                                             
33 Source http://www.bom.gov.au/water/landscape/#/sm/Actual/day/-26.83/147.61/4/Point////2022/2/6/ 
34 Johnson et al., 2016, Natural hazards in Australia: floods, Climatic Change, 139, 21-25, doi: 
10.1007/s10584-016-1689-y 

http://www.bom.gov.au/water/landscape/#/sm/Actual/day/-26.83/147.61/4/Point////2022/2/6/
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removal of vegetation, urbanisation, changes in water management strategies etc can also lead to 
changes in flood risk. A perceived change in flood risk tends to occur if an “at risk” part of a 
catchment is developed. In short, while a perception may exist of increased flooding, quantitative 
data across regions of NSW are not long enough or widespread enough to conclude if there is a 
trend. Most critical in this assessment is that flooding can be caused by local factors – an east 
coast low pressure system, and/or intense thunderstorms etc occurring, co-located with a single 
catchment that is saturated due to earlier events.   
The local nature of flood risk contrasts with the nature of hot and dry summers and the risk of fire. 
For a truly extreme fire season to occur requires a very dry landscape. This is unlikely to occur 
over a single dry year (while a catchment can change from very dry to totally saturated in a few 
days of very high rainfall). Thus, the extreme dryness required for extreme fires take several years 
to develop and is almost inevitably at a regional scale or larger. One typically cannot have extreme 
dryness, requiring years of very low rainfall, in one catchment and wet conditions in a neighbouring 
catchment. Extreme dryness is often (but not always) associated with very long periods (multi-
year) without La Niña or a negative phase of the Indian Ocean Dipole. King et al. (2020)35 explored 
the conditions associated with the extreme dryness over parts of Australia in 2019 and 
demonstrated that such events were often associated with a very long period without a La Niña 
(Figure 12) and without a negative phase of the Indian Ocean Dipole. Note the “often”; 1964 and 
1996 did not shown this relationship.   
If a landscape becomes very dry, then fire risk is associated with fuel and strong winds. Strong 
winds can occur at any time, associated with meteorological phenomena such as fronts. A key 
element is how rapidly fuels can become extremely dry. This is linked with drying due to 
evaporation. The evaporation rate is linked with how dry the atmosphere is, and a warmer 
atmosphere can “feel” drier. It is possible that trends towards hotter temperature have increased 
the evaporative demand, with a consequence that fuels dry more quickly, leading to an increased 
fire risk. Issues around the most recent fire season were assessed and reviewed by Abram et al. 
(2021)36.   

Figure 12 Years 
since a La Niña or 
negative phase of 
the Indian Ocean 
Dipole and 
associated 
accumulated 
rainfall anomaly. 
This figure 
basically shows 
that the longer it is 
since a La Niña or 
negative phase of 
the Indian Ocean 
Dipole, the drier 
S.E. Australia 
becomes. 

In summary, the evidence that Australian summers are displaying a pattern of more frequent wet, 
flooding summers and hot dry, bushfire summers is mixed. In terms of rainfall there are trends in 
rainfall over some regions (not northern NSW) but evidence for widespread trends in sustained 
periods of extreme rainfall is limited. On the other hand, there is extensive evidence that Australian 

                                                             
35 King, A.D. et al., 2020, The role of climate variability in Australian drought, Nature Climate Change, 10, 
177-179, doi: 10.1038/s41558-020-0718-z 
36 Abram, N.J. et al., 2021, Connections of climate change and variability to forest fire disasters in southeast 
Australia, Nature Communications Earth & Environment, 2, 10.1038/s43247-020-00065-8.  
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summers are becoming hotter, with heatwaves becoming more frequent, lasting longer and being 
more intense.37  

Part 3: What about the future? 
Are summers like 2021/22 a ‘new normal’? 
The evidence supporting any long-term trend towards more summers of the kind just experienced 
is very limited. Summers as wet as 2021/22 are rare and are likely to remain rare in the future.  
There are several sources of data for projections of future rainfall. None are robust at the spatial 
detail required to make sound predictions of future extreme conditions. Global climate models may 
be indicative of the kinds of conditions to be experienced, but are not well advanced in the 
simulation of very extreme rainfall. In NSW, the NARCLiM project was used to provide projections 
for the north coast of NSW.38 

 
Figure 13 Projections of summer rainfall for the north coast of NSW from NARCLiM for 2020-2039 and for 2060-2079. 

 
The NARCLiM product has advantages over global climate models in that it has higher spatial 
detail and resolves fine spatial details of the coastline and topography. The NARCLiM projections 
suggest little change in summer rainfall in the next 20 years, but higher rainfall later in the century 
(Figure 13). However, the changes in very wet days, and consecutive wet days do not hint at a 
significant trend towards more events of the kind experienced this summer.39 High uncertainty and 
strong differences in model projections mean that we cannot rule out an increased occurrence of 
wet summers characterised by extreme wet spells as the world warms. The nature of the 
NARCLiM product means it is partly reliant on the large-scale simulations of global climate models 
and the degree to which these models capture the detailed processes required to project summer 
rainfall extremes with accuracy is not clear.  

                                                             
37 The evidence for this is extensive, including Perkins, S. E et al (2012), Increasing frequency, intensity and 
duration of observed global heatwaves and warm spells, Geophys. Res. Lett., 39, L20714, 
doi:10.1029/2012GL053361 and Perkins, S.E., 2015, A review on the scientific understanding of heatwaves-
Their measurement, driving mechanisms, and changes at the global scale, Atmospheric Research, 164–165, 
242–267. 
38 https://www.climatechange.environment.nsw.gov.au/sites/default/files/2021-
06/North%20Coast%20climate%20change%20snapshot.pdf 
39 See Figures 5.19-5.25 at https://www.climatechange.environment.nsw.gov.au/sites/default/files/2021-
06/Extreme%20Precipitation%20Indices%20NARCliM%20Technical%20Note%206.pdf 
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There are two further studies of note. An analysis of the 2010/2011 extreme rainfall in Australia by 
Ummenhofer et al. (2015)40 suggested that warmer ocean temperatures enhanced onshore 
moisture transport onto Australia, and ascent and precipitation over parts of eastern Australia. The 
oceanic warming associated with human-induced climate change modified the atmospheric 
circulation conditions, and increased the likelihood of extreme precipitation for Queensland during 
La Niña events. This one study is not definitive and concluding that the La Niña, or warmer ocean 
temperatures are causally related to the extreme rainfall in northern NSW is not appropriate. 
However, this study does indicate a risk of more extreme rainfall in the future.  
A second study by Evans and Boyer-Souchet (2012)41 examined the impact of high ocean 
temperatures around northern Australia and their influence on the extreme summer rainfall in 2010. 
They found that the large-scale atmospheric circulation changes associated with the La Niña event 
led to above average rainfall but not by enough to produce the extreme rainfall and subsequent 
flooding observed. The high sea surface temperatures around northern Australia added about 25% 
of the rainfall total. Again, one study is never definitive but in combination with Ummenhofer et al. 
(2015) there are hints that, under La Niña conditions, the elevated ocean temperatures associated 
with human-induced climate change lead to more intense rainfall.  
A recent study by Holgate et al. (2022) used an algorithm that tracks where rainfall particles 
originated from to examine how the major climate modes affect the weather that is associated with 
rainfall over the northern Murray-Darling Basin. They found that the combination of La Niña and a 
positive SAM is associated with the largest positive rainfall anomalies in this region between June 
and November. They show that with this combination of climate modes, the two ingredients 
necessary for rainfall are considerably enhanced. Vertical uplift over this region increases by 29% 
on average and the total precipitable water increases by 24% on average compared to climatology. 
While this study only looked at winter and spring rainfall, and therefore cannot be directly applied to 
extreme summer and autumn rainfall, it does suggest there may be physical links between the 
climate modes and causes of rainfall over the northern Murray-Darling Basin, and that La Niña and 
positive SAM are particularly conducive to the ingredients necessary for rain. 
More broadly, on the assumption that these conditions have a link to La Niña, projections of the 
future risk of La Niña require climate models forced by emission scenarios. This is, of course, 
routinely done but the skill of climate models in capturing the frequency and intensity of La Niña, 
and the teleconnections between La Niña and rainfall over northern NSW, is not well developed.42 
That said, a major recent review concluded that there is an inter-model consensus of an increase 
in future ENSO rainfall variability.43 Those climate models that best capture key ENSO dynamics 
also tend to project an increase in future ENSO sea surface temperature variability and, thereby, 
ENSO magnitude under greenhouse warming. This increase in variability is associated with 
increased occurrence of extreme El Niño and extreme La Niña events with extreme El Niño and La 
Niña events both projected to increase from 5.6 events per century in the present day to 8.9 and 
8.3 events per century in the future climate, respectively.  
The occurrence of the extreme rainfall in northern NSW cannot be considered the “new normal”; it 
is almost certainly, primarily, an expression of natural variability. However, there is limited but 

                                                             
40 Ummenhofer et al., 2015,How did ocean warming affect Australian rainfall extremes during the 2010/2011 
La Niña event?, Geophys. Res. Lett.,42, 9942–9951,doi:10.1002/2015GL065948. 
41 Evans, J. P. and I. Boyer-Souchet, 2012, Local sea surface temperatures add to extreme precipitation in 
northeast Australia during La Niña, Geophys. Res. Lett., 39, L10803, doi:10.1029/2012GL052014. 
42 The La Niña phenomenon is expressed as a sea surface temperature anomaly. This, in itself, does not 
impact Australian rainfall. It is the change in the atmospheric circulation, and moisture in the atmosphere, 
and the way this is advected from over the ocean onto the land that leads to changes in rainfall. This full 
connection from a La Niña event, through the sea surface temperature anomaly, via changes in the 
circulation, and onto rainfall and rainfall intensity, is not captured by global climate models accurately.  
43 Cai, W. et al., 2021, Changing El Niño–Southern Oscillation in a warming climate, Nature Reviews Earth & 
Environment, 2, 628–644, https://www.nature.com/articles/s43017-021-00199-z 
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consistent evidence that under La Niña conditions, the elevated ocean temperatures tend to lead 
to more rainfall than would have otherwise occurred. There is also a consensus among the better 
climate models of enhanced ENSO variability. If true, this suggests that in the future, when La Niña 
occur, there is an increasing risk of rainfall that would have been unusual in the observed historical 
record.  
In summary, the conditions for the very high rainfall in the 2021/22 summer were set by the large-
scale modes of variability, in particular La Niña. However, the extreme rainfall is connected with a 
very active upper troposphere with multiple Rossby wave breaking events that led to multiple, 
sequential and co-located cut-off lows that created the very high rainfall. The multiple Rossby wave 
breaking events and cut-off lows can be explained dynamically. Why these formed into a multiple, 
sequential and co-located series of cut-off lows is yet to be understood. It might have been natural 
variability and “just bad luck”. Our understanding of La Niña, the modes of variability, the Rossby 
wave breaking and so on do not need to be viewed through a climate change lens and it is 
possible that a limited role was played by global warming. However, it is also possible that changes 
in climate changed the likelihood of the sequential and co-located nature of the events that led to 
the extreme rainfall.   

What weather & climate research should be being 
commissioned to help answer the issues raised above? 
First and foremost, there is a disconnect between climate science and weather science. At a 
national scale, climate research remains disconnected and excellent research undertaken in each 
of the university sector, CSIRO and the Bureau of Meteorology is not “captured” in ways that mean 
a well-developed national program develops. A vital piece of this jigsaw is the ACCESS NRI which 
is essential in the long term and needs to be an established core of national research 
infrastructure. In addition, Australia needs to resolve the fundamental lack of investment in 
foundational weather and climate science and the national collaborative frameworks that mean this 
research becomes fully integrated into national prediction and projection systems. In short, there is 
no national strategy for weather and climate research in Australia and in the absence of a 
strategy, the disconnection between research and operational requirements will not be resolved.  
More specifically, 
1. Reconciling the large-scale dynamics paradigm and the atmospheric river paradigm into a 

single integrated understanding of the weather patterns conducive to extreme rainfall would be 
worthwhile. The ARC Centre of Excellence is endeavouring to do this, but this research could 
be accelerated. 

2. Evaluating the CMIP6 models’ capability in simulating the large-scale dynamics, the Rossby 
wave breaking, cut-off lows and the connection with extreme rainfall with atmospheric rivers is 
a critical step.44  

3. If some CMIP6 models have skill in simulating the large-scale dynamics, the Rossby wave 
breaking and the connection with extreme rainfall with atmospheric rivers, examining whether 
these phenomena will change in the future is a priority. 
If the CMIP6 models cannot capture these phenomena with adequate skill, evaluating 
alternative models (e.g. higher resolution models) would be required. Can we establish the 
nature of an atmospheric model that can capture these connections well? 

4. There is, overall, a lack of research into atmospheric rivers in Australia. More broadly, research 
into extreme weather is very limited. By way of contrast, the US weather service and defence 
force have an observational program to take aircraft measurements with the aim of improving 
forecasting of these systems. 

                                                             
44 https://www.wcrp-climate.org/wgcm-cmip/wgcm-cmip6 
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5. The ability of CMIP6 models to simulate the teleconnections between La Niña and extreme (not 
average) rainfall is an on-going challenge that is worthy of detailed research. The tendency is 
to identify those models with some capability, but it is not clear if any of the models capture 
these connections with enough finesse. Establishing if any of the models are actually good is a 
priority.  

6. Physical hydrological modelling needs serious investment in Australia. The NSW government 
has investment but it is tangential to anything the Bureau of Meteorology is doing. Connecting 
the physical hydrological modelling with meteorological and climatological research would 
enable a program to grow that could help improve future flood risk assessment. That said, it is 
possible that the capacity already built by the NSW government is some decade or decades 
ahead of the Bureau of Meteorology. Assessing the NSW government’s capability alongside 
the Bureau’s capability for flood forecasting should be a priority.  
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B. Lismore case study: An off the scale 
event 

 

Case study lead: Mr Peter Duncan AM 

Final: 27 July 2022 
 

 

Photo 1: Lismore flooded, 2022. Source: Madeleine Smith, Submission to the Inquiry. 
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Introduction 
Lismore and its surrounding villages are the lands of the Widjabul people of the Bundjalung 
nation, a living culture with continuous connection to place. Now a regional city in the 
Northern Rivers region of NSW, Lismore is one of the most flood-impacted towns in NSW. 
Located at the confluence of the Wilsons River and Leycester Creek, this old pastoral, timber 
and shipping town has experienced at least 138 floods over the past 152 years.45  
The floods in February and March 2022 have left a devastating impact on the town – 
socially, culturally, economically and environmentally. Lives were lost, properties destroyed, 
businesses suffered and infrastructure badly damaged. Many went to sleep on 27 February 
with little awareness of the potential severity of the flood, only to wake up in the early hours 
of the 28th with a flood 2 metres above the previous highest recorded flood. The flood 
impacts are still being felt– with residents and businesses looking to all three levels of 
government for support and certainty on the future of Lismore. 
This case study was written to inform the NSW Flood Inquiry. It focuses on Lismore given 
the town was at the epicentre of the floods. However, it is acknowledged that the whole 
Northern Rivers region has suffered devastating impacts, from the Tweed Shire down to the 
Clarence Valley, and everywhere in between. Towns are still grappling with significant 
ongoing after-effects of the floods, including Ballina, Broadwater, Brunswick, Byron Bay, 
Coraki, Mullumbimby, Nimbin, the Channon, Tumbulgum, Woodburn and other areas. 
The scope of this case study applies to the Leycester, Coopers Creek and Wilsons River 
Catchments (including impacts on the Wilsons and Richmond Rivers), as indicated by the 
map below. 

 
Figure 1: Wilsons River source catchment area and major sub-catchments. Source: Rous Water. 

 

                                                             
45 Lismore Citizens Flood Review Group, submission to the Inquiry. 
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This case study does not detail the emergency management aspect of the Lismore floods, 
although emergency management preparation and response themselves contributed to the 
impact of the floods. Emergency management is covered in a separate case study 
commissioned by the Inquiry and also included in this volume at Appendix D. 

About Lismore 
Lismore is framed on three sides by the rural landscapes of low-lying floodplains. The city 
was settled by Europeans in the mid-19th century when the river provided a major transport 
and trade route for Lismore’s timber and farming industries. Historically, the region’s 
floodplains have supported industries such as sugar cane, livestock grazing and other 
agricultural uses. Today, the city offers a wide range of services, including established health 
and education sectors which are anchored by public and private hospitals and a university 
campus. Together with its beautiful natural environment, Lismore has attracted students, 
investors and innovators to the city.  

Demographics 
Lismore’s population is currently 43,798.46 Population projections from the NSW Department 
of Planning and Environment suggest that the Lismore Local Government Area (LGA) 
population is expected to flatline between 2021 and 2036 due to events such as drought, 
bushfires, past floods and the COVID-19 pandemic.47 Further population changes may occur 
resulting from the 2022 floods. Compared to NSW, Lismore has a greater proportion of 
children and young people aged between 5 and 19, and older people aged 45-64.48 Lismore 
also has a high number of creative practitioners. 

 
Table 1: NSW Government 2019 population projections for the Lismore LGA. 

                                                             
46 Lismore City Council. (2022). Flood Response June 2022. Retrieved from 
https://lismore.nsw.gov.au/files/Flood-Response-Final.pdf 
47 NSW Government. (2021). Lismore Regional City Action Plan 2036. Retrieved from  
https://www.planning.nsw.gov.au/-/media/Files/DPE/Plans-and-policies/Plans-for-your-area/Regional-
plans/Lismore-Regional-City-Action-Plan-2036.pdf 
48 Lismore City Council. (2022). Flood Response June 2022. Retrieved from 
https://lismore.nsw.gov.au/files/Flood-Response-Final.pdf 
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Climate 
The Northern Rivers region has a humid subtropical climate with mild winters and hot 
summers. It has the highest annual average rainfall in the state – the average rainfall each 
year is over 180 cm compared to an Australia-wide average of 60 cm. This high rainfall 
means that a relatively small catchment area can collect a lot of water – but it is also subject 
to water security challenges in periods of drought.49 This is due to relatively small water 
storages for the population.50  
Flooding in this region can occur at any time but shows strong seasonality. Historical records 
show that most floods within the region occurred in the first half of the year with the peak 
period between February and April. This seasonality is the result of two distinct weather 
patterns: ex-tropical cyclones and east coast lows that occur close to the coast.51  

Catchments  
The Wilsons River catchment forms part of the larger Richmond River catchment of northern 
NSW and it drains to the sea at Ballina. It was originally known as the north arm of the 
Richmond River. The Wilsons River joins with Leycester Creek at Lismore before joining the 
Richmond River at Coraki. The total upstream catchment area for the Wilsons River 
upstream of Lismore is over 550 km2. Inclusive of the water catchment areas for the tidal 
pool upstream of Lismore (including Leycester Creek catchment), the total catchment area 
exceeds 1,400 km2.52 During heavy rain, rainfall from the high surrounding hills comes down 
the steep creeks and rivers meeting at Lismore, then slows down and spreads across the 
floodplain before moving out to sea. 

Changes in the floodplain over time 
Increased urbanisation and industrial activity, together with climate change, play a role in 
how flood behaviour has evolved over time. Since European settlement there have been 
numerous changes to the catchments surrounding the Richmond River estuary and its 
waterways. This has contributed to the hardening of surfaces, increasing rainfall runoff and 
retention. A brief timeline of key events is provided below. 53 

Timeframe Event 
1828 Captain Henry Rous began European settlement of the area on 26 April  
1840s Ballina is settled, large-scale clearing for cedar logging begins 

1863 Sugar cane cultivation begins 

1879 Lismore is settled 
1885 Practice of slashing and burning is undertaken, followed by seeding of pasture/maize 

1889 Ballina seawall construction starts and is finished in 1911 

1892 • Paspalum grass is planted 
                                                             
49 Rous County Council. (2022). Where our water comes from. Retrieved from 
https://rous.nsw.gov.au/where-our-water-comes-from 
50 NSW Government. (2020). Draft Regional Water Strategy: Far North Coast. Retrieved from 
https://www.dpie.nsw.gov.au/__data/assets/pdf_file/0017/329012/draft-rws-fnc-strategy.pdf 
51 Ibid 
52 Ibid 
53 Timeline adapted from Cavanagh, Damion et. al. Managing Water Quality in the Richmond River 
Estuary, Australia. Retrieved from 
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.656.4465&rep=rep1&type=pdf 
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Timeframe Event 
• Major development of dairy pastures starts 

1900s 
 

• Drainage unions start flood mitigation works, including wetland draining 
• Tuckombil Canal is constructed to mitigate flooding 
• Large areas of ‘Big Scrub’ (rainforest areas between Byron Bay, Lismore and 

Ballina) cleared 
1903 Casino rail station opens 

1912 Water hyacinth prevents navigation in Richmond and Wilson Rivers 

1917 Large fish kill in the mid-Richmond estuary 
1930s Works completed on the North Coast Railway Line 

1951 Major fish kill in the mid Richmond 

1955 Large scale flood mitigation works commence 
1959 Formation of the Richmond River County Council 

1960s • Tuckombil Canal enlarged  
• Expansion in area of sugar cane farms 

1970s Major decline in dairying, replaced by other agriculture 

1971 Construction of Bagotville Barrage (Tuckean Swamp) completed 

1974 End of use of the estuary for the transport of cane to mills 
2001 Major fish kills in the river following flooding 

2003 Floodgates constructed on Bagotville barrage to improve flushing of Tuckean Swamp 

2005 • Lismore levee built  
• Existing flood mitigation infrastructure includes 76 drainage canals with a total 

length of 140 km; 391 flood control structures; 33 levees with a total length of 75 
km; Tuckombil Canal  

• The remnants of the ‘Big scrub’ cover less than 400 hectares (less than 1% of the 
pre-European area) 

Table 2: Summary of development in the catchments surrounding the Richmond River. 

History of flooding in the region54  
Lismore has a long history of flooding, with at least 138 flood events over the past 152 years 
(see Figure 2). In 1954 and 1974, Lismore suffered extensively from major flood events that 
were the previous highest floods the town had experienced, at 12.11 m. Many flood gauges 
and signs around Lismore stop at this level. 

                                                             
54 Lismore City Council. (2022). A short history of flooding in Lismore. Retrieved from 
https://lismore.nsw.gov.au/a-short-history-of-flooding-in-lismore 
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Photo 2: Lismore in the 1954 floods. Source: Richmond River Historical Society. 

 
Photo 3: the Old Lismore Post Office in the 1974 floods. Source: Richmond River Historical Society. 
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Following the 1974 flood, the government of the day commissioned several studies to 
explore possible flood solutions in Lismore. The studies found it would be challenging to 
construct a levee system for Lismore, and other measures were pursued.  
The government at the time helped purchase land at Goonellabah to establish a new 
commercial precinct, and new planning schemes were introduced to limit growth in flood 
zones.  
A voluntary purchase scheme directed at supporting people to move off the highest risk 
areas of the floodplain was also introduced. Under the NSW Government’s Floodplain 
Management Program, the NSW Government provides funding to eligible councils for 
voluntary purchase and voluntary house raising schemes. It is up to councils to apply for and 
action that funding in their local community. Funding is generally provided on a $2 state:$1 
council/homeowner ratio. The program has been running since the late 1970s with limited 
uptake. Since 2012–13, councils have purchased 57 houses and raised the floor levels of 46 
properties.55 
While successful in removing some houses from high-risk flood areas, a program of a much 
bigger scale, with greater coordination and more funding from governments, would be 
required to successfully relocate whole communities to flood-free land. 
After the 1989 flood, the idea of a levee to protect Lismore’s CBD was re-visited. More than 
20 possible levee schemes were assessed, with studies showing the possibility of a limited 
levee system around South and Central Lismore. In 1999 a government-funded levee 
scheme for South and Central Lismore was approved. This proposal meant that most 
smaller floods would not affect the town and would substantially improve evacuation times 
for residents and businesses in larger floods.  

                                                             
55 NSW Department of Planning and Environment. (2022). Advice to the Inquiry provided 4 July 2022. 
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Figure 2: History of Lismore flood events, 1917-2022. 
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The Lismore Floodplain Risk Management Plan was adopted by Lismore City Council in October 
2002 and the ~10 m high levee was built in 2005 at a cost of about $21 million (funded by local, 
state and Australian government cost sharing). The levee provided local residents with around 2 
hours additional flood evacuation time.56 

2017 floods 
On 30 March 2017, the Lismore flood levee was overtopped for the first time in a flood reaching 
11.59 m, causing one of the most damaging floods in living memory. Floodwaters arising from the 
rainfall of Ex-Tropical Cyclone Debbie left devastating impacts on North, South and Central 
Lismore. Hundreds of residential and commercial buildings were flooded; several thousand 
residents and business operators were evacuated. North Lismore was flooded late on the evening 
of 30 March whilst South and Central Lismore were flooded in the early morning hours of March 
31. At least 68% of Lismore CBD businesses suffered flood damage. Damage to infrastructure and 
agriculture in the region was estimated to be almost $80 million.57 This was in addition to other 
social, environmental and economic impacts.  

2022 floods 
The 2022 floods were influenced by preceding wet weather conditions in 2021. This led to 
saturated catchments having very little ability to absorb additional moisture in February and March 
2022. A negative Indian Ocean Dipole event was underway by July 2021, followed by the 
declaration of La Niña in November 2021 – which was the wettest November on record for NSW. 
These conditions primed the landscape for flooding.  
The February and March flood events in Lismore began with severe storms and locally intense 
rainfall from 22 February, causing extensive flooding to communities in the Northern Rivers region. 
The Lismore levee was overtopped on 28 February, flooding Lismore CBD. The river exceeded the 
1954 and 1974 peak of 12.11 m, reaching a high of 14.4 m: the highest recorded flood in Lismore. 
The Inquiry heard anecdotal reports of flood waters moving at around 26 km/h, which elevated 
risks to life and impacts to property and infrastructure. 
Sustained widespread rain continued to fall across the Northern Rivers. The inclement weather 
also meant the transition from response to recovery was drawn out. At the peak of the February 
flood, nearly 350,000 people were impacted by either an evacuation order or warning. Recovery 
began on 2 March and by 9 March all evacuation orders and warnings had been removed, with all 
local government areas including Lismore being transitioned to recovery.  
As Lismore worked to recover from the first flood, on 29 March more heavy rain began falling onto 
the soaked catchment feeding into Wilsons River. On 30 March, new evacuation orders were 
issued for Lismore for a second flood which reached 11.4 m. The current Probable Maximum Flood 
(PMF) for Lismore has been modelled at 16-16.5 m.58 Tragically, lives were lost in the 2022 floods 
in the Northern Rivers region. 

                                                             
56 Moorehouse et al. (2014). The Lismore levee system and the lessons learnt 2002-2013. Retrieved from 
https://www.floodplainconference.com/papers2014/Bill%20Moorhouse.pdf 
57 NSW Government. (2020). Draft Regional Water Strategy: Far North Coast. Retrieved from 
https://www.dpie.nsw.gov.au/__data/assets/pdf_file/0017/329012/draft-rws-fnc-strategy.pdf 
58 Lismore City Council. (2022). Review of Lismore’s Land Use Management Strategy: A Discussion Paper 
on Growth and Rebuilding in Lismore. Retrieved from 
https://yoursay.lismore.nsw.gov.au/74709/widgets/371433/documents/230942 
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Figure 3: Northern Rivers March 2022 Flood Extent Map, including the PMF. 

Local community members and volunteers played a significant role in rescue efforts and ongoing 
recovery. Without their initiative, often risking their own personal safety, the death toll from these 
floods would likely be higher. 

 
Photo 4: 51 Wyrallah Road Flood Relief Centre was a community-run distribution centre that received donated goods for 
flood affected residents. Source: Wyrallah Road Flood Relief Centre, Submission to the Inquiry. 
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The volunteer spirit in Lismore is to be commended in this rescue effort and beyond. The Lismore 
Citizens Flood Review Group is a case in point. This is a volunteer organisation formed after the 
March 2017 floods which has worked to strengthen the evidence base for flood mitigation options 
assessment and decision making on a catchment wide scale. 
On 19 April 2022, the NSW Government announced the establishment of the Northern Rivers 
Reconstruction Corporation (NRRC) to coordinate planning, rebuilding and construction works for 
essential services, infrastructure and housing. The NRRC was formally established on 1 July to 
work within the local government areas of Ballina, Byron Bay, Kyogle, Tweed Heads, Richmond 
Valley, Clarence Valley and Lismore.59 

Impact of floods 
The devastating social, cultural, environmental and economic impact of the recent floods is still 
being felt and assessed.  
According to the Insurance Council of Australia, the 2022 flood disaster is now the costliest flood in 
Australian history, at an estimated $4.3 billion in insured losses – nearly double the losses incurred 
in the 2011 Brisbane flood.60 
A National Emergency was declared on 11 March 2022 by the Governor General. All LGAs in the 
Northern Rivers were declared natural disaster zones. 
A total of 1,636 flood rescue activations were undertaken by the SES across the Northern Rivers 
LGAs. Over 150 schools closed across the SES Northern Zone during the emergency response. 
Many people were displaced during this flood event. Six evacuation centres were established, 
including a major evacuation centre at Southern Cross University, Lismore.  
Nearly 1,400 houses across the Lismore LGA sustained major damage, with at least 37 destroyed 
completely. Lismore Council estimates the total cost to rebuild the community will come close to $1 
billion.61 

Economic impacts 
Lismore is often described as the most flood-prone area in Australia. Four of the biggest floods the 
town has experienced in the past 70 years (1954, 1974, 1989 and 2017 – not including the 2022 
floods) were assessed by Risk Frontiers and SGU Economics/Deloitte to cost more than $10 billion 
to taxpayers, businesses and residents in today’s dollars.62 
Sustained economic growth is challenging in a town so frequently flooded. In the 2017 flood 
recovery period, Lismore CBD shop owners reported a 40% drop in trade in the first financial year. 
Some businesses closed, and those that remained open faced additional challenges from a 
reduction in foot traffic. Investment attraction is additionally complicated by the high cost of 
insurance – if businesses can secure insurance at all. Close to 90% of respondents to a Lismore 

                                                             
59 NSW Government. (2022). New coordination body to lead Northern Rivers communities flood rebuilding 
effort. Retrieved from https://www.nsw.gov.au/media-releases/northern-rivers-reconstruction; and 
https://www.regional.nsw.gov.au/our-work/NRRC 
60 Insurance Council of Australia (ICA). (2022.) Sydney extreme rain and flood insurance update. Retrieved 
from https://insurancecouncil.com.au/topic/disaster-
catastrophies/#:~:text=2022%20flood%20cost%20continues%20to%20rise,-
News%20release&text=The%20cost%20of%20the%20record,Australia%20(ICA)%20said%20today 
61 Lismore City Council. (2022). Flood Response June 2022. Retrieved from 
https://lismore.nsw.gov.au/files/Flood-Response-Final.pdf 
62 Lismore Citizens Flood Review Group. (2020). Submission to the Royal Commission into National Natural 
Disaster Arrangements. 

https://www.nsw.gov.au/media-releases/northern-rivers-reconstruction
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City Council Business Flood Impact Assessment Survey said they had no flood insurance.63 Given 
the experience of regular flooding and the compounding impacts of the pandemic, population 
growth, house and land values and economic growth are flatlining. 

Agriculture  
Agriculture has long been a central part of the Lismore economy, with strengths in cattle, dairying, 
fruit and nut production. The value of agriculture in the Lismore LGA was $106.9 million Gross 
Regional Product in 2016–17, predicted at the time to increase by 68% over a 10-year period.64 
As at June 2022, it is estimated that over 3,000 businesses across Lismore were impacted by the 
floods, affecting more than 18,000 jobs, including almost 1,000 agricultural jobs.65 More broadly 
across the state, preliminary estimates from the Department of Primary Industries show the impact 
of the 2022 floods on the NSW primary industries sector exceeds $500 million, with more than 30 
industries affected. The North Coast was the most heavily impacted with preliminary estimated 
economic impacts of approximately $266 million or 52% of the total impacts to state-wide primary 
industries. These estimates include impacts to equipment, structures, livestock and crops, and 
landscapes. It does not include upstream or downstream losses to the primary industries supply 
chain.66  

Across the Northern rivers region, estimated impacts to the beef sector were $107.55 million, 
$29.84 million to the macadamia sector, $24.06 million to the sugarcane sector, and $7.97 million 
to the blueberry sector.67 
The Inquiry heard from local farmers who suffered significant losses. Condong Sugar Mill 
estimated $30 million in losses from crop damage. About $40 million worth of crops and equipment 
was estimated lost in Harwood and Clarence Valley. The estimate of losses from damaged and 
lost crops, machinery and housing in Broadwater and Richmond Valley was $100 million.   
The Lismore Regional City Action Plan 2036 includes an objective to position Lismore at the heart 
of the Northern Rivers agricultural food bowl, indicating a strong future for the industry. 

Infrastructure and essential services 
The Inquiry heard that prolonged disruptions to essential services including electricity, water, 
sewerage services and telecommunications were a common theme during the flood events. Major 
highways and railway services were also cut off for significant periods. This meant that people 
could not easily access information or help and were isolated from family and friends. Once 
floodwaters had subsided, road access was often affected by landslips and potholes.  
Rous County Council’s submission to the Inquiry highlighted the interlinkages between essential 
services including power, telecommunications and water – and stressed the importance of bulk 
water supply and treatment infrastructure: 

Water supply is important for public health (i.e. sanitation), as well as post-flood clean up. 
Managing the water quality, especially during an extreme event, is critical due to the impact on 
the health system from the potential of having a large proportion of the community sick due to 
drinking contaminated water. The communication issues made this even more critical, as there 

                                                             
63Lismore City Council. (2022). Flood Response June 2022. Retrieved from 
https://lismore.nsw.gov.au/files/Flood-Response-Final.pdf 
64 NSW Government. (2021). Lismore Regional City Action Plan 2036. Retrieved from  
https://www.planning.nsw.gov.au/-/media/Files/DPE/Plans-and-policies/Plans-for-your-area/Regional-
plans/Lismore-Regional-City-Action-Plan-2036.pdf 
65 Lismore City Council. (2022). Flood Response June 2022. Retrieved from 
https://lismore.nsw.gov.au/files/Flood-Response-Final.pdf 
66 NSW Department of Primary Industries. (2022). Advice to the Inquiry provided July 2022. 
67 Ibid. 
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was limited opportunity to be able to advise the community if there had been a water quality 
issue (e.g. to issue boil water notices or do not drink orders). Power failures across the region 
would have prevented people from being able to boil water if required.68 

The 2022 Infrastructure Australia report on Regional Strengths and Infrastructure Gaps found that 
the Northern Rivers has a particular gap around broadband and mobile connectivity – with parts of 
the region still lacking access to reliable, high-quality coverage even at the best of times. The 
region’s 7 LGAs averaged a 2021 Australian Digital Inclusion Index score of 65.1, which is below 
the NSW average of 71.69 Consideration should be given to improving mobile and broadband 
connectivity in the region, ensuring it is more resilient in times of emergencies including fires and 
floods, with adequate backup power. Others means of communication during an emergency, like 
the use of UHF radio and satellites, have been effectively used by some in the community. 
Essential services disruptions exacerbate flood risks and impacts, and illustrate the vulnerability of 
our critical infrastructure to storms, floods and other natural disasters. They highlight the need for 
business continuity plans and for sufficient redundancy to be built into the system. The NSW 
Bushfire Inquiry made recommendations of this nature with respect to critical infrastructure 
resilience in fires.  
The cost of damages to essential and community infrastructure is significant: Lismore City Council 
estimates over $350 million in damage to Council assets. In addition, it estimates repairing 
extensive damage to its road network to cost $150-200 million.70 Many community members noted 
that delayed repairs to roads in previous floods contributed to ongoing social and economic 
impacts as property access, including for emergency services and heavy machinery for 
businesses, was impacted.   

Insurance  
As at May 2022, more than 98,500 insurance claims have been made related to the floods in NSW, 
with an estimated claims value of $1.67 billion and an average claim cost of $16,000. In the 
Lismore LGA there have been almost 5,000 insurance claims made, with an estimated claims 
value of more than $396 million and an average claim cost of $79,000.71 
Flood insurance is generally now either unaffordable or unavailable for many residents and 
businesses in Lismore. At the Inquiry’s town hall meetings, many Northern Rivers residents called 
for greater government support on insurance affordability.  
The rising cost of insurance will affect the ability to retain residents in the area – a recent Climate 
Council report found the LGAs of Tweed, Byron and Ballina were the second highest in the country 
at risk of climate extremes, followed by parts of Ballina, Lismore, Richmond Valley and Clarence 
Valley in ninth place. No other part of NSW made the report’s top 10 list. The report found that 
across Australia, approximately 1 in 25 homes will be at high risk of being effectively uninsurable 
by 2030.72 

                                                             
68 Rous County Council, submission to the Inquiry. 
69 Infrastructure Australia. (2022). Regional Strengths and Infrastructure Gaps. Retrieved from 
https://www.infrastructureaustralia.gov.au/publications/2022-regional-strengths-and-infrastructure-gaps 
70 Lismore City Council. (2022). Flood Response June 2022. Retrieved from 
https://lismore.nsw.gov.au/files/Flood-Response-Final.pdf 
71 Insurance Council of Australia, submission to the Inquiry. 
72 Climate Council of Australia. (2022). Uninsurable nation: Australia’s most climate-vulnerable places. 
Retrieved from https://www.climatecouncil.org.au/resources/uninsurable-nation-australias-most-climate-
vulnerable-places/ 
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Lismore City Council has called for the Australian Government’s cyclone re-insurance pool for 
Northern Australia to be extended to Lismore and the Northern Rivers region.73 
However, insurers and banks are risk managers – and the cost and availability of insurance in 
Lismore is a strong indication of the level of flood risk the town faces. The ICA has noted that 
insurance is unlikely to be available to large areas of Lismore unless flood mitigation and 
adaptation measures are implemented. They have recommended that land use planning 
frameworks and approvals include mandatory consideration of resilience to extreme weather and 
natural disasters, that building codes be reviewed, and that some areas be examined for rezoning 
and buy-backs to support relocating people from floodplains.74 

Social impacts 
The devastation caused by the cumulative impacts of successive flooding in Lismore is difficult to 
adequately recount on paper. The community has lost friends, family, homes, belongings, 
businesses and more. One local business person said, “I survived ten years here. I picked myself 
up and started again after the last flood. I simply haven’t got it in me to do it again”.75 The mental 
health and wellbeing impacts are significant. 
Research from the University of Sydney shows that extreme weather events disproportionately 
impact populations who tend to be the least equipped to respond adequately due to the lack of 
finances or social supports.76  
Flooding compounds existing issues in the Northern Rivers region around housing affordability and 
homelessness – it is estimated around 2,000 people are currently homeless in the Lismore LGA.77 
The University Centre for Rural Health in Lismore has determined that in the 2022 floods, there are 
only two groups: those directly disrupted and those indirectly disrupted. The ‘no disruption’ group 
does not exist.78 Ensuring disruption to wellbeing is recalibrated as much as possible, rather than 
bleeding into long term disadvantage, is crucial to Lismore’s recovery. Uncertainty about rebuilding 
in Lismore has halted the community’s progress and prolongs trauma. 
The Inquiry heard that the floods had compounding impacts on local Indigenous communities, who 
have called for Aboriginal voices to be at the forefront of rebuilding processes to maintain their 
cultural ties to the land, and to inform future plans for flood mitigation and response. 
Despite the trauma being experienced, the resilience, hope and community spirit of Lismore is to 
be recognised and celebrated. Without the effort of local volunteers and community members 
helping with rescues and recovery, the true impact of the 2022 floods would have been significantly 
greater.  

                                                             
73 Lismore City Council. (2022). Flood Response June 2022. Retrieved from 
https://lismore.nsw.gov.au/files/Flood-Response-Final.pdf 
74 Insurance Council of Australia, submission to the Inquiry. 
75 Rugendyke, B & Renouf, J. S. (2022, 18 March). 'I simply haven’t got it in me to do it again': imagining a 
new heart for flood-stricken Lismore, The Conversation. Retrieved from https://theconversation.com/i-simply-
havent-got-it-in-me-to-do-it-again-imagining-a-new-heart-for-flood-stricken-lismore-178982 
76 The University of Sydney. (2022). Floods expose social inequities, and potential mental health epidemic in 
its wake. Retrieved from https://www.sydney.edu.au/news-opinion/news/2022/03/23/floods-expose-social-
inequities--and-potential-mental-health-epi.html 
77 Lismore City Council. (2022). Flood Response June 2022. Retrieved from 
https://lismore.nsw.gov.au/files/Flood-Response-Final.pdf 
78 The University of Sydney. (2022). Floods expose social inequities, and potential mental health epidemic in 
its wake. Retrieved from https://www.sydney.edu.au/news-opinion/news/2022/03/23/floods-expose-social-
inequities--and-potential-mental-health-epi.html 
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Environmental impacts 
Floods form part of environmental flows required to connect wetlands and floodplains with the river, 
including the Tuckean Swamp and Ballina Nature Reserve in the lower Richmond River. They are 
also responsible for the highly productive soils that are found in the region’s floodplains. 
However, floods also have significant impacts on marine environments including sedimentation, 
turbidity, litter, toxins, nutrients and mineral deposition. These impacts can affect the health of 
marine life and highlight the importance of sound floodplain management. 
Often after flooding events the river is not only subject to deoxygenation and fish kills, but also 
acidification and low pH levels, particularly in tributaries like Broadwater and Rocky Mouth Creek.79 
Large areas of the floodplain contain acid sulphate soils at shallow depths. Once the flood recedes 
and the surface water drains away, it pulls the shallow ground water with high levels of sulphuric 
acid and metals from the wetlands into the river. 
The 2022 flood events caused significant landslides and erosion events, particularly in upper 
catchment areas. These have the potential to provide an ongoing source of sediment (and 
associated impacts) for many years to come.   
Catchment inspections have observed the following:  
• large-scale landslides (up to 350 m across slopes) that have mobilised millions of tonnes of 

sediment from upper catchment areas straight into stream channels   
• massive sediment deposition in downstream environments (including within floodplain and in-

channel areas), and 
• catastrophic stripping of streambeds, banks and valley floors.80 

The floods have generated a range of environmental impacts, from landslips to polluted 
waterways, oil spills and downstream fish kills, to more than 70,000 tonnes of waste sent to 
landfill.81 In the second flood, debris that was waiting to be collected was washed back through 
town, creating further environmental and physical damage. 

Flood policy, planning and management framework 
State-wide flood-risk management framework82  
The NSW Flood Prone Land Policy outlines the approach to flood risk management in NSW. It 
identifies that local councils are primarily responsible for managing flood risk in their communities. 
The Floodplain Development Manual (2005) outlines the roles and responsibilities of local councils, 
which in general include: 
• developing and implementing floodplain risk management plans to better understand and 

manage flood risk  

                                                             
79 Southern Cross University. (2022). No oxygen and no fish – Southern Cross scientists investigate 
deoxygenation and fish kills in the wake of disastrous floods. Retrieved from 
https://www.scu.edu.au/engage/news/latest-news/2022/no-oxygen-and-no-fish--southern-cross-scientists-
investigate-deoxygenation-and-fish-kills-in-the-wake-of-disastrous-floods.php 
80 Rous County Council, submission to the Inquiry. 
81 Lismore City Council. (2022). Review of Lismore’s Land Use Management Strategy: A Discussion Paper 
on Growth and Rebuilding in Lismore. Retrieved from 
https://yoursay.lismore.nsw.gov.au/74709/widgets/371433/documents/230942 
82 NSW Government. (2020). Draft Regional Water Strategy: Far North Coast. Retrieved from 
https://www.dpie.nsw.gov.au/__data/assets/pdf_file/0017/329012/draft-rws-fnc-strategy.pdf 
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• providing information to, and improving the awareness of, flooding in the community  
• operating and maintaining floodplain risk management assets (e.g. drainage, levees) 
• considering flooding in land use planning, development and infrastructure decisions 
• supporting the NSW SES in emergency management and associated planning.  
In the Northern Rivers, Rous County Council (Rous) provides bulk water supply, flood mitigation 
and weed biosecurity services to the local councils in the region. It is one of only 9 county councils 
in NSW, and the only county council to provide multiple services. County councils were historically 
more common across NSW. However, as local councils amalgamated, the functions of county 
councils have been increasingly incorporated into these larger organisations. Rous is also the 
appointed flood mitigation authority for the Richmond Valley, Lismore and Ballina LGAs, and bulk 
water supplier to Richmond Valley, Lismore, Ballina and Byron LGAs. 
The NSW Government also has a key role to play in managing flood risk. This is primarily done 
through the Department of Planning and Environment, which leads implementation of the NSW 
Flood Prone Land Policy and provides support to councils through the Floodplain Development 
Manual and associated policies, guidelines and tools. Councils also receive specialist technical 
support from the department’s flood risk management experts and financial assistance through the 
NSW Floodplain Management Program.  
The SES leads flood emergency management planning and response.  
The Bureau of Meteorology is responsible for providing effective riverine flood forecasting and 
warning services across Australia. The Bureau is only responsible for riverine flood forecasting, 
however – flash flooding is the responsibility of state and local governments. 
Many other state and Australian government agencies, emergency services authorities and not-for-
profit organisations also have important roles to play in flood response and recovery. The Lismore 
Local Emergency Management – Flood Response Case Study in Volume Three of the Inquiry’s 
report outlines the governance arrangements for emergency management in NSW. 

Current flood modelling 
The NSW Government’s Flood Prone Land Policy requires flood studies and management plans to 
be developed incorporating sustainable strategies for human occupation and utilisation on the 
floodplain. In the Richmond catchment, flood risk management studies have been carried out for 
Ballina, Lismore, Casino and the mid Richmond. These studies identify flood flows and flood extent 
and height for 1 in 20, 1 in 50, 1 in 100, 1 in 500 year and Probable Maximum Flood (PMF) events. 
These studies also identify works that can be implemented to reduce flood problems. The Lismore 
levee was constructed as an action of mitigation recommended in the Lismore floodplain risk 
management study.83 
In November 2020, Rous County Council developed the Lismore Floodplain Risk Management 
Study (the Study), which will support preparation of a new Floodplain Risk Management Plan for 
Lismore (the current plan dates back to 2014). 
The Study found that flood behaviour on the Lismore floodplain is very complex and difficult to 
model. The 2017 flood event was estimated to be a 1 in 20 year event when measured near the 
junction of Wilsons River and Leycester Creek and a 1 in 100 year event when measured at 
Tuncester. New flood levels for ‘design’ floods may be higher than Lismore City Council’s currently 
adopted planning levels, which could have implications for both council and property owners in 
relation to insurance costs and development potential. The likely impact of climate change on flood 
conditions in Lismore (to year 2100) indicate flood level increases of approximately 350-600 mm 

                                                             
83 Rous County Council. (2022). Floodplains and floods: what is a floodplain? Retrieved from 
https://rous.nsw.gov.au/floodplains-and-floods 
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across the flood extent. The February and March 2022 floods at Lismore are estimated to be 
around a 1 in 1000 year flood event. 
The Study noted that no single measure will reduce flood risk and flood impact on Lismore. 
Instead, a combination of flood modification (generally structural), property modification (including 
development controls, house raising, relocation, property buybacks, etc.) and response 
modification (such as emergency management and community awareness) is needed.84 
Community awareness and support is critical to support timely flood preparedness and response, 
including broader success of any possible property relocation schemes. Current flood gauges may 
contribute to inaccurate perceptions of flood risk, as they generally reflect an outdated PMF of 12 
m. Flood planning and preparedness, including up-to-date gauges (showing the PMF of 16-16.5 
metres), should align with the current risk profile. 
Historically, a key shortcoming of floodplain land use planning has been the static and uniform 
approach to floodplain risk management, where Flood Planning Levels (FPLs) were adopted 
across all NSW catchments based on a broad 1 in100 year flood probability (or 1% AEP, as 
required by the 2005 Manual referenced above). However, this does not reflect the reality of flood 
risk in Lismore. A more dynamic and tailored approach is essential to identify and plan properly for 
flood risk in each catchment. Flood modelling should be conducted on a catchment scale and 
regularly reviewed to account for changes to climate and population. 
Earlier this year the National Recovery and Resilience Agency allocated $10.4 million to the 
CSIRO to undertake a whole of catchment LiDAR model of the Far North Coast to determine 
potential future flood mitigation solutions. This LiDAR model is a 3-D laser image mapping model, 
and the overall study will help inform the work of the Northern Rivers Reconstruction Corporation. 

Effectiveness of current roles and responsibilities  
While Rous County Council is the designated Flood Mitigation Authority for the Northern Rivers 
region, flood mitigation activities are also undertaken by Lismore City, Richmond Valley and Ballina 
Shire councils. Rous now manages some, but not all, flood mitigation infrastructure, whilst 
Richmond Valley, Lismore City and Ballina Shire councils have responsibility for development 
controls on flood prone land, undertaking flood studies and preparing risk management plans as 
well as undertaking flood education and emergency responses. These councils also generally have 
responsibility for flood mitigation infrastructure in the urban and CBD areas of their respective 
LGAs. 
The plethora of agencies with shared responsibility for flood risk management in the region has 
evolved since a Flood Mitigation Authority was first established in the area in 1959, and contributes 
to confusion over roles and responsibilities. A clearer delineation of flood planning and risk 
management responsibilities is required, together with sustainable funding. Rous’ flood mitigation 
assets are currently ageing and running at a loss. NSW Government funding to Rous for the 
maintenance of its existing rural flood mitigation infrastructure has not increased beyond $84,600 
in close to 40 years.85 This level of funding does not align with the true cost of maintaining the 
infrastructure. 
The Lismore levee system is a key example of complex flood management arrangements: the 
levee system is owned by Rous as the Flood Mitigation Authority for the area, but is operated by 
Lismore City Council under a Memorandum of Understanding and Service Level Agreement. 
Lismore City Council pays the operational and maintenance costs of the levee system but is not 

                                                             
84 Rous County Council. (2020). Lismore Floodplain Risk Management Study Summary. Retrieved from 
https://yoursay.lismore.nsw.gov.au/the-lismore-flood-risk-management-study 
85 Rous County Council, submission to the Inquiry. 
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responsible for funding the renewal of the levee system when in need of replacement. This 
responsibility lies with Rous County Council.86 
In addition, there appears to be an inadequate link between infrastructure and land use planning 
and emergency management planning for floods. Governance changes are required to clarify roles 
and responsibilities and ensure strong collaboration between planning, infrastructure and 
emergency management sectors. 
Everyone, including private citizens and the private sector, has a role to play in a connected flood 
management ecosystem including maintenance of private roads and drains. The Inquiry heard on 
multiple occasions that poorly maintained drains exacerbated flood impacts.  

Cost benefit analysis  
Lessons from an illustrative cost-benefit analysis for Lismore 
Preliminary NSW Treasury analysis 
Any program to mitigate flood risk requires a sound business case which evaluates and compares 
policy options based on cost-benefit analysis (CBA). There are many possible interventions to 
manage flood risk, from physical defences like levees to policies that help increase the take up of 
flood insurance. An illustrative cost-benefit analysis for Lismore, focused on house raising, 
relocation and buyback programs, provides lessons for a more complete business case process. 
The realised benefits of any intervention are uncertain. No one knows for certain when floods 
are going to occur, or how severe they will be. A community could take action to prevent flood risk 
and not have a single flood for many years, or it could have a flood every year. The primary value 
of flood risk management, though, is the damage avoided. Simulating thousands of possible 100-
year flood scenarios demonstrates that the benefits of a policy response in severe flood scenarios 
could be 10 times higher than in scenarios with less frequent and shallower floods. 
House raising is a highly cost-effective option, in the right circumstances. Raising the floor 
level of housing costs relatively little compared to other measures and will reduce the impact of 
more frequent, low severity floods, which are responsible for most economic damage. House 
raising also has social benefits, as it is affordable for low-income residents and is less disruptive to 
communities.  
The main limitation of house raising is that it does not protect from larger, more severe floods. If 
other options are not available to manage this residual risk (such as insurance), floods still present 
a significant – potentially ‘existential’ – risk to households. Also, being a more cost-effective option, 
it is more likely to have been tried already. In Lismore, for example, many people on the floodplain 
already live in raised ‘Queenslander’ style houses – and there are practical limits to how much 
higher they can be raised.  
Planning solutions deliver broader benefits than house raising, but have larger costs. 
Options that move properties off floodplains provide the highest level of protection for communities. 
Relocation programs and cash buybacks both achieve the same avoided damage benefits for 
residents. The economic costs of down-zoning flood-prone land, however, are large; and the 
financial cost of buying back properties or providing flood-affected residents with homes on higher 
ground might be prohibitive for some communities.  
Relocation has a range of benefits over buybacks. Up-zoning and developing new land can 
generate direct economic value that offsets (in whole or in part) the economic costs in a cost-
benefit analysis. Relocation has the further benefit of keeping households together, within their 
community. If the land residents are relocated to can be purchased prior to rezoning, it can be 
more financially cost effective than buybacks.  

                                                             
86 Ibid 
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Community buy-in is key to the effectiveness of relocation programs. Unlike some options, 
such as flood levees for instance, the total economic benefits of the options analysed depend on 
uptake. Community consensus is particularly important for relocation programs, to achieve the 
broader community preservation benefits because of the fixed costs associated with replanning 
and building a community. 
Policy options should consider combinations of different measures. When appraising flood 
risk management interventions, a full range of initiatives should be considered. The best option in 
practice may well include a mix of different approaches. For example, the lower cost of house 
raising may make it a feasible option in places that are too low-risk to justify buyback, relocation or 
a flood levee. 

Using a business case to support policy intervention 

NSW Treasury advice on evidence-based decision-making 
Real-world policy interventions should be developed using a business case process. The first step 
in building a business case to manage flood risk is to articulate, in detail, the problem to be solved 
and to define the objectives and outcomes to be achieved. This should guide the development of 
policy options. Scale and sequencing of interventions is also important. For example, a levee that 
could be constructed in phases or be part of a sequential plan that includes some property 
modification options may achieve the intended outcome at lower cost, or retain the option for 
different interventions at a later stage. 
The list of options should be subject to rigorous appraisal through cost-benefit analysis to assess 
its net impact on social welfare, including the social, environmental and economic impacts of an 
intervention. Importantly, as part of a CBA, the distribution of costs and benefits on the community 
should be presented, including impacts on low-income households, Indigenous people and the 
elderly. Sensitivity analysis and Monte Carlo simulation87 should be used to illustrate the impact of 
quantifiable risks on CBA results.  
The business case process is likely to involve an iterative process of refinement, as analysis 
identifies opportunities for improvement. As outlined in the NSW Government’s Guidelines (TPP18-
06), in addition to a cost-benefit analysis, a business case should include (but not be limited to):   
• a detailed risk register, specifying the likelihood, consequences, and mitigation strategies for 

different risks (including those not quantified in the CBA)   
• analysis of the financial impact, and commercial and management examination.  
NSW Treasury has drafted a Preliminary CBA Framework for Flood Risk Management to assist 
decision makers weighing up policy options (see Appendix E). 

Community and business sentiment  
Community views 
On 3 May 2022, over 600 people attended a community town hall meeting (both online and in 
person) hosted by the Inquiry at Southern Cross University in Lismore. Local intelligence through 
generations of lived experience of flooding was shared, together with recommendations for 
improvement which are summarised below – though it is by no means an exhaustive list: 

                                                             
87 A Monte Carlo simulation is a model used to estimate the probability of different outcomes when we are 
uncertain about the value of certain inputs. Monte Carlo simulations help to quantify the impact of risk and 
uncertainty in prediction and forecasting models. 

https://www.treasury.nsw.gov.au/sites/default/files/2021-05/TPP18-06%20%20NSW%20Government%20Business%20Case%20Guidelines.pdf
https://www.treasury.nsw.gov.au/sites/default/files/2021-05/TPP18-06%20%20NSW%20Government%20Business%20Case%20Guidelines.pdf
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• early warnings and communications need to improve so sufficient notice for flood preparation 
and evacuations are given to residents and businesses  

• local expertise should be harnessed in all aspects of flood preparation, planning, 
communication, response and recovery 

• red tape continues to prevent timely access to support and funding 
• government staff need greater training to support flood-affected locals, including on the needs 

of particularly vulnerable communities 
• the SES response requires review and additional resourcing. All available support should be 

drawn on in a flood emergency 
• modelling needs to consider the impacts of the M1 highway upgrade and other recent 

development on flood behaviour and risk 
• essential services should have business continuity plans to recover sooner from outages 
• evacuation centres need to be better planned for and managed, including consideration of the 

needs of the sick, disabled and elderly, amongst others 
• support is needed to make insurance affordable 
• housing support is needed, and faster 
• consideration and support should be given to impacts of flooding outside of the immediate flood 

area, for example, areas affected by consequential landslips 
• government agencies need better coordination and clarity of roles and responsibilities 
• residents need support to re-locate if they so choose 
• residents and businesses need certainty from government on the future direction of Lismore as 

soon as possible. 

Roundtable reflections 
The Inquiry also held a number of face-to-face and virtual roundtable discussions with Northern 
Rivers community members and industry stakeholders. 

Indigenous roundtable 
The Inquiry held a meeting in Lismore with 19 Indigenous leaders from a range of Local Aboriginal 
Land Councils, housing, health and welfare organisations in June 2022. Key points included: 
• Evacuations of local Aboriginal communities were largely community led. This included the 

evacuation of approximately 200 residents on Cabbage Tree Island, managed by Jali Local 
Aboriginal Land Council using community resources. Attendees called for funding to ensure 
they could more effectively lead future evacuations. 

• Many community members shared perspectives on how the act of evacuating, though 
necessary, brought back the intergenerational trauma of forced removal from family and 
Country. They called for better consideration of the needs of Indigenous people in the design 
and running of evacuation and recovery centres.  

• Attendees sought greater involvement in future decision-making. Currently the State 
Emergency Management Plan does not reference Indigenous people. One attendee at the 
roundtable said “Aboriginal voices aren’t at the table to drive what needs to happen … we want 
seats at the table because we’ve done it [evacuation, response, recovery] ourselves now.” 

Agriculture roundtable 
The Inquiry held a virtual meeting with representatives of the local farming community in June 
2022. Key points raised include: 
• onerous processes for accessing grants, and for submitting development applications 
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• poor communications from local government 
• local farming knowledge and expertise hasn’t been harnessed to inform local environmental 

management and to reduce flood impacts and risk 
• continued and unresolved environmental impacts from floods, affecting farmers and their 

businesses. 

Planning and development roundtable 
The Inquiry held a virtual meeting with local planners, developers and modellers. Key points raised 
include: 
• the availability of flood free land ready for development, and for more to be created with re-

zoning 
• the need to reconsider current zoning such as strategic agricultural land (BSAL) around 

Lismore and the Northern Rivers in light of the floods and the possible need to move off the 
floodplain 

• the possibility of re-purposing the floodplain for a range of purposes including biodiversity 
protection and offsets. Other views included continuing development in the floodplain but re-
defining acceptable levels of risk 

• the need to improve mapping and data to support accurate planning 
• the difficulty in articulating a way forward for Lismore given a diversity of views on the location 

of the CBD, future industries, and development 
• a need for developers to match what people need, namely more housing diversity to support 

the current housing crisis which has been exacerbated by the floods.  

Vision for a re-imagined Lismore 
Looking to the future, Lismore has the potential to be a thriving regional city – one where its 
citizens have joined with all levels of government, industry, community groups and academia to re-
shape the city.  
In this vision of Lismore, residents in the highest-risk areas of the floodplain have opted to be 
relocated to higher, flood-free land, with support from all levels of government to do so. They now 
live in a diverse range of new housing that meets the needs of the town. This includes some higher 
density dwellings to help relieve housing stress – but importantly all dwellings are well designed, 
attractive and affordable.  
Some parts of industry have opted to re-locate too, particularly those in low-lying areas of the 
floodplain where flooding has previously resulted in significant business damage and 
environmental impacts from chemical leaks and the like.  
The CBD is thriving with businesses supported to invest in additional flood mitigation measures for 
added protection against potential higher floods in the future, and new business hubs have also 
emerged around the hospital and university, extending established precincts and breathing new life 
into these areas. 
A new emergency services precinct has been established, with key services like the Police and 
Ambulance re-located to flood-free land. Essential services have re-located key infrastructure to 
higher ground too, and added resiliency and redundancy into their networks. 
Old and new developments are linked by sustainable transport connections including bike paths 
and zero emissions buses.  
The highest-risk areas of the floodplain have been re-purposed, in perpetuity, to facilities like golf 
courses, sporting fields, parkland, community gardens and biodiversity banks. Importantly, these 
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new land uses allow the floodplain to function as nature intended it – as a pathway for floodwaters. 
Ownership of these areas has been returned to government to ensure future use reduces risk to 
life and property, whilst still realising the social, environmental, cultural and economic potential of 
the floodplain. 
Planning and development has been informed by catchment-wide flood modelling that is risk-
based and regularly reviewed, particularly after significant floods and new information comes to 
light. Residents and businesses have the confidence to stay and invest in the future of Lismore. 

Key considerations to achieve the vision 
This case study, along with the interviews, reviews and consultations undertaken by the 2022 
Flood Inquiry, have identified many areas for improvement in flood preparation, recovery and 
resilience for the whole of the Northern Rivers region, and particularly for the large population 
centre of Lismore located on the floodplain. These considerations encompass the whole of society, 
environment and the economy, and therefore require whole-of-government consideration and 
coordination. 

Considerations for the Northern Rivers region  
• Across the region, improvements to the flood emergency management response are required, 

including to warnings and communications before, during and after floods. The case study at 
Appendix D details key insights for consideration. We should move to a constant state of 
preparedness for flood emergencies, given the region is so flood prone. 

• Strategic land use planning should be informed by the latest risk-based modelling and data, on 
a catchment-based scale, with a stronger focus on floodplain management. 

• Additional investments are required in telecommunications resilience, together with other 
critical infrastructure. 

• Local input, management and empowerment is critical during flood emergencies. Flood 
mitigation governance should be reviewed to allow a greater role for local expertise, importantly 
including listening to Aboriginal cultural values and land management practices.  

Considerations for Lismore 
• Begin a process of migration off the floodplain for residents, businesses and essential 

services that is implemented through a risk-based sequence over time. Consider mechanisms 
to achieve relocation, like increasing government buy back schemes and converting the 
floodplain to Crown Land that can be leased for more flood-tolerant industries and public uses. 
In consultations informing this case study, we have heard developable land is available east of 
Goonellabah, in East Lismore and in North Lismore. Currently, over 2,000 traditional house lots 
could be brought to market quickly. Using planning controls, move the city to higher ground into 
a series of interconnected villages. This would increase development that is occurring in 
Bexhill, Dunoon, Modenville, Caniaba, Goonellabah, Wollongbar and Alstonville. 

• Re-purpose the floodplain for land uses that reduce risk to life and property. Examples 
include market gardens, biodiversity investments, parklands, playing fields, golf courses and 
urban forestry. 

• Develop a robust strategic land use plan that underpins the points above and protects some 
existing uses and heritage, including the core CBD, with increased flood mitigation measures in 
place, like use of underground parking in the CBD with elevated shops. The plan must be 
informed by the latest risk-based flood modelling. 

• Consider diverse CBD residential development including shop top and other types of 
increased density above the flood planning level, to bring back life to the business district, 
combined with improved levee protection and flood mitigation schemes.  
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• Further develop the health, education and sporting precincts in Lismore. These areas 
include around Southern Cross University and available land at East Lismore, around the 
hospital and the existing Lismore Square Shopping Centre. This precinct could be an ideal 
location for increased density. 

• Boost employment and training opportunities in areas of local need, including building, 
trades, creative arts, planning, emergency management and environmental and floodplain 
management. Skills development could be centered within the existing University and TAFE 
institutions in Lismore and Wollongbar.  

• Implement a sustainable transport network of roads, buses routes, cycleways and 
pedestrian ways to connect expanded inner villages.  

• Engage the community in developing a set of principles for the planning, rebuild, 
design, development and ongoing sustainable growth of Lismore as a service and 
business centre for the Northern Rivers that leverages its existing economy, surrounding 
natural beauty and floodplain systems. Similar engagements have been successful in the 
United States after various cyclone events.    

• Establish Lismore as a sustainable growth centre with a District Commissioner like 
existing models across the Greater Sydney region. The role should be equipped to deliver the 
infrastructure planning required to rebuild and grow Lismore. The role could be embedded 
within the Northern Rivers Reconstruction Corporation utilising its authority and resources to 
deliver on plans for the city and surrounding area.  

• The newly formed Reconstruction Corporation takes a leadership role in developing, and 
implementing the plans in consultation with locals, transitioning responsibility back to local 
government over time.  

Conclusion  
Lismore is no stranger to flooding, but in February and March 2022 the system failed the town at 
multiple points. It was an off-the-scale event. Timely and accurate flood warnings were poor. The 
community and local businesses prepared as best they could – but many only planned for the 
previous highest flood of 12.11 m. 
There is a lot to learn from these floods – and many opportunities to change the way we prepare 
for and respond to future floods. Local expertise needs to be at the heart of future plans. There is 
also a need to shift to a dynamic and risk-based approach to land-use planning in the floodplain. 
This planning should be underpinned by a single catchment scale flood model, established and 
maintained by a single government agency. 
The confused, overlapping and complicated set of policies governing floods, mitigation and 
development planning must be addressed. Currently there is a lack of clear pathways of authority 
and responsibility for key processes – and this must be reviewed and resolved with urgency.  
Critical infrastructure resilience must be reviewed and addressed – with particular attention to 
telecommunications and water infrastructure. 
The Inquiry heard on multiple occasions that the community wants greater consideration, modelling 
and funding of mitigation options. A full suite of key considerations and options, including those 
referenced in this case study, and any identified in the CSIRO’s current Far North Coast study, 
must be reviewed, modelled and costed. These options should be tested with local community for 
their support and should have strong implementation oversighted by an independent authority. 
There is a lack of community and business confidence in Lismore – the community feels let down. 
Certainty must be afforded to them as soon as possible. This case study outlines a vision for the 
future of Lismore, and a pathway towards achieving that vision. Whole-of-government coordination, 
integrally linked with local expertise, is required to give it life. 
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The insurance industry and banks are strong risk managers and will likely not support future 
development re-building in high-risk areas of the floodplain. Urgent consideration should therefore 
be given to essential migration of people and development off the floodplain. This migration should 
be risk and horizon based – that is, highest risk locations should be given opportunities to move 
first and the migration should be sequenced over a longer timeframe – for example, 10 years. 
Future flooding is guaranteed in Lismore, and hard decisions are required to offer the town the 
certainty of direction it needs to build back better, safer and smarter.  
No single action can be taken to eliminate future flood risk and subsequent flood impacts in 
Lismore. However, a combination of well-considered actions as part of a multi-faceted recovery 
strategy can offer Lismore residents, businesses and investors hope for a brighter future – one that 
celebrates the lessons Lismore has learned in flood resilience, leverages its competitive 
advantages in a creative and service-driven economy, and starts to build back better. 
There is hope for a bright future for this dynamic town – a re-imagined Lismore. 
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C. Hawkesbury-Nepean case study: One of 
the highest flood risks in NSW 

 

Case study lead: Mr John Hann 

Final: 27 July 2022 
 

 
Photo 2: Flooding in the Hawkesbury-Nepean Valley, March 2022. Source: NSW RFS 
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THE REALITY OF FLOOD RISK IN THE 
HAWKESBURY-NEPEAN VALLEY 

 

• Around 152,000 people live and work in the floodplain, including 
those on flood islands (areas that become isolated as low-lying 
roads around them are cut by floodwaters) and trapped perimeters. 

• Some 55,000 people would need to be evacuated in a 1 in 100 flood 
event. 

• For a 1 in 1000 flood event (like the 2022 Lismore floods), two-thirds 
of those on the floodplain (around 100,000 people) would need to 
be evacuated. 

• If planned potential development proceeds, by 2041 around 46,000 
people will fail to evacuate in a 1 in 1000 flood. This scale of flood 
risk could result in hundreds of fatalities (noting 33 people died in 
the smaller 1 in 100 Brisbane flood in 2011). 

• Flood evacuation modelling highlights the sensitivity of increased 
population densities to flood evacuation risk. For example, a 70% 
forecast increase in population by 2041 increases the risk to life 
some 20-fold in the probable maximum flood.  
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Key Findings  
1. If a flood of an historical scale (1 in 500) were to occur today in the Hawkesbury-Nepean Valley 

(the Valley), some 90,000 people would require evacuation, with hundreds of residents being 
unable to safely evacuate. Approximately 15,500 dwellings would flood, with an estimated 
damages bill of $9 billion. 

2. The Valley acts as a 'bathtub' during flood events. Floodwaters fill quickly, are deep, and drain 
slowly. This contributes to the severity of flood risk in the Valley, which has been described as 
one the highest-risk areas in NSW by insurers. 

3. For large scale flood events, the Bureau of Meteorology’s forecasting models are currently not 
capable of predicting flood peaks with sufficient time to enable full evacuation of some areas in 
the Valley, like Windsor. 

4. The most vulnerable populations in the Valley include those in manufactured dwellings, where 
even relatively small floods (like those of 2021 and 2022) damage over 75% of these dwellings. 

5. Development in the Valley is the primary driver of flood risk. If all currently planned 
development were to proceed, by 2041 the number of people unable to evacuate in a very 
large-scale flood (1 in 1000) increases to more than 45,000.  

6. Planning in the Valley has historically been undertaken at a 1 in 100 flood planning level, which 
is not reflective of the actual flood risk in the Valley. This has contributed to the number of 
people and properties subject to flood risk. Around 55,000 people live and work in areas below 
the 1 in 100 flood planning level. 

7. One of the most effective long-term flood risk mitigation mechanisms is the application of 
stronger planning controls on current and future development in the Valley. This is likely to 
come at significant cost. 

8. Raising the Warragamba Dam wall is predicted to provide a significant reduction in current 
risks to life and property on a regional scale by holding back floodwaters, delaying peak flows 
and improving evacuation effectiveness. A proposal to raise the dam wall is currently being 
considered by the NSW Government. 

9. Some road upgrades are predicted to improve evacuation capacity for current and committed 
development, but at significant cost. If future development were to increase beyond current 
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commitments, the evacuation benefit of these upgrades would be diminished due to upward 
pressure on road capacity. Road upgrades also do not mitigate flood damage to infrastructure 
and property. 

10. Climate change exacerbates risks to life and property. Climate modelling suggests a doubling 
of the risk to safely evacuate for a 1 in 1000 flood event by 2041.  

11. Coordination of flood risk management in the Valley has been significantly improved by the 
establishment of the Hawkesbury-Nepean Flood Risk Management Directorate and its 
preceding Taskforce in the NSW Government. They have provided expertise, resourcing and a 
sustained focus to deliver essential flood and evacuation modelling, mitigation options 
assessment and community engagement. Consideration should be given to leveraging this 
model to benefit other high-risk flood areas in NSW. 

Introduction  
The Hawkesbury-Nepean Valley (the Valley) has one of the highest flood risks in NSW due to its 
large population and unique catchment characteristics. Floods here can be extensive, rapid, deep 
and slow to dissipate, causing significant impacts to people’s lives, livelihoods and homes.88 The 
Valley has a long history of flooding, most recently in July 2022, March 2022 and March 2021. 
These were relatively small floods (1 in 10-20 flood probability events), yet still contributed to loss 
of life (in 2021), significant property damage and high economic costs. Flood risk in the Valley is 
already substantial and will likely increase over time with increasing urbanisation, population 
growth and climate change.89  
This case study was written to inform development of the NSW Flood Inquiry Report. Whilst the 
Inquiry has broad terms of reference, this case study focuses on planning, development and flood 
mitigation in the Valley. The scope of this case study applies to areas covered by the Hawkesbury-
Nepean Valley Flood Risk Management Strategy90 – covering flooding from the Hawkesbury-
Nepean River between Bents Basin, near Wallacia, and the Brooklyn Bridge. This area covers 
425 km2 of floodplain, accommodating over 150,000 people who live and work in the Valley. It falls 
mainly within 4 local government areas (LGAs) in Western Sydney: Penrith City, Hawkesbury City, 
The Hills Shire and Blacktown City. It includes the population centres of Penrith, Richmond and 
Windsor and many surrounding suburbs. 

                                                             
88 Infrastructure NSW. (2017). Hawkesbury-Nepean Valley Flood Risk Management Strategy. Retrieved from 
www.infrastructure.nsw.gov.au/expert-advice/hawkesbury-nepean-flood-risk-management-strategy/ 
89 Ibid 
90 Ibid 
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Figure 1: The Hawkesbury-Nepean Valley Floodplain. Source: Infrastructure NSW 
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Key terms91 

Likelihood  
Floods are most often described in terms of the chance that floods of a certain size could 
occur. The terms ‘1 in 100 flood’ or ‘100-year flood’ refer to a flood that has a 1 in 100 (or 
1%) chance of happening or being exceeded in any one year.92 It does not mean a chance 
of happening once every 100 years.  
Flooding in the Valley in March 2021 is described as having a likelihood of approximately 1 
in 10 (10%) to a 1 in 20 (5%) chance per year at Penrith and Windsor.  
The largest flood that could occur is called the probable maximum flood (PMF). Being the 
largest possible flood, it has the lowest probability of all possible floods. This flood defines 
the extent of the floodplain. 
Consequence  
The Bureau of Meteorology has three categories for describing the consequences of 
flooding: 
• Minor: causes inconvenience. Low-lying areas next to watercourses are inundated 

which may require the removal of stock and equipment. Minor roads may be closed and 
low-level bridges submerged.  

• Moderate: in addition to the above, the evacuation of some houses may be required. 
Main traffic routes may be flooded. The area of inundation is substantial in rural areas 
requiring the removal of stock.  

• Major: in addition to the above, extensive rural areas and/or urban areas are inundated. 
Properties and towns are likely to be isolated and major traffic routes likely to be closed. 
Evacuation of people from flood affected areas may be required.  

About the Hawkesbury-Nepean Valley 
Demographics 
Over 150,000 people currently live or work on the floodplain, including flood islands (areas that 
become isolated as low-lying roads around them are cut by floodwaters) and those located on 
trapped perimeters. In addition, there are over 36,700 residential properties in the floodplain, and 
4.5 million m2 of commercial space which is currently subject to flood risk. This is mainly due to 
historic development when there was no flood planning level, or when it was lower than the current 
flood planning level adopted by councils from the mid-1990s.  
Based on 2018 data, these 36,700 residential properties would need to be considered for 
evacuation, including 1,900 caravans and manufactured dwellings, if the largest possible flood 
were to occur.93 This number is likely to increase in the coming years consistent with the significant 
growth expected in Western Sydney – particularly given the investment attraction opportunities 

                                                             
91 Infrastructure NSW. (2021). Understanding floods in the area: Frequently asked questions. Retrieved from 
infrastructure.nsw.gov.au/media/3147/understanding-floods-in-the-area.pdf 
92 Another way of describing flood probability is through the Annual Exceedance Probability, which 
represents the probability as a percentage. So a 1 in 100 year flood would have an AEP of 1%. The AEP is 
often referred to in the Inquiry’s report, Volume Two. 
93 Modelling and data referenced in this case study is predominantly sourced from Infrastructure NSW. 
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surrounding the Western Sydney International (Nancy-Bird Walton) Airport, due to begin 
operations in 2026.94 Growth corridors in the north-west and south-west of Sydney form part of the 
Greater Cities Commission’s plans to accommodate future population increases. Some of these 
areas are in the Probable Maximum Flood (PMF) area. 
The Valley is situated in the broader Western Sydney region, which is home to more than 320,000 
people whose cultural heritage encompasses close to 200 different countries. As a result, around 
36% of the region’s population speak one of more than 200 non-English languages in their 
homes.95 Communicating with culturally and linguistically diverse communities through tailored 
methods is an important aspect of flood planning and education in the Valley. Most of the current 
population have only experienced minor flood events, with residential turnover of around 30% 
every 5 years.96 As a result, many residents are largely unaware of their flood risk. A recent survey 
by Infrastructure NSW of Valley residents found that only 18% were aware they lived in a high-risk 
flood area, and about 80% had done nothing to prepare for floods.97 Successive flood events may 
change this. For some communities, flooding in July 2022 was their third or fourth flood in 18 
months. 

Climate and catchment 
High rainfall events called East Coast Lows are key drivers of large floods in the Valley. The 
unique ‘bathtub’ effect of the floodplain also contributes to the extent and depth of flooding; the 
Valley has 5 tributaries but only one ‘plug hole’ at Sackville Gorge. Narrow downstream sandstone 
gorges between Sackville and Brooklyn create natural choke points and can contribute to fast-
flowing water. Floodwaters back up and rise rapidly, causing deep and widespread flooding across 
the floodplain. River rises can begin as quickly as 6-12 hrs after heavy rain begins, particularly if 
the catchment is already saturated.98 Floodwaters in the Valley can also sit for long periods of time 
before the water dissipates. In the largest recorded flood in the Valley in 1867, water levels at 
Windsor exceeded 13.5 m above normal river level for nearly 4 days.99 This ‘bathtub’ effect has a 
significant bearing on all flood risk management strategies in the Valley.  

                                                             
94 Western Parkland City Authority. (2022). The Western Parkland City. Retrieved from 
https://wpca.sydney/about/the-western-parkland-city/ 
95 Greater Cities Commission. (2018). Our Greater Sydney 2056. Western City District Plan – connecting 
communities. Retrieved from https://greatercities.au/western-city-district-plan 
96 Cinque, Peter. (2017, 6 September). Challenges and mitigation: the Inevitable Hawkesbury-Nepean Flood, 
AFAC Conference Paper. Retrieved from afac.com.au/insight/operations/article/current/challenges-and-
mitigation-the-inevitable-hawkesbury-nepean-flood 
97 NSW Government. (2019). Submission to the Inquiry into the Proposal to Raise the Warragamba Dam 
Wall. Retrieved from 
https://www.parliament.nsw.gov.au/lcdocs/submissions/65299/0237%20NSW%20Government.pdf 
98 NSW State Emergency Service (2016). Camden Local Flood Plan. Retrieved from 
https://www.ses.nsw.gov.au/media/1600/plan-camden-lfp-mar-2016-endorsed.pdf 
99 YEO, S., BEWSHER, D., ROBINSON, J. & CINQUE, P. 2017. The June 1867 floods in NSW: causes, 
characteristics, impacts and lessons. Floodplain Management Australia National Conference. Newcastle, 
NSW. Retrieved from https://www.researchgate.net/profile/Stephen-Yeo-
3/publication/317002314_The_June_1867_floods_in_NSW_causes_characteristics_impacts_and_lessons/li
nks/591d703e0f7e9b6428179198/The-June-1867-floods-in-NSW-causes-characteristics-impacts-and-
lessons.pdf 
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Figure 2: The ‘bathtub’ effect in the Hawkesbury-Nepean Valley. Source: Infrastructure NSW 

Flood risk100 
Insurers consider the Valley to have the highest single flood exposure in NSW, if not Australia.101 
Under the NSW 2017 State Level Emergency Risk Assessment, flooding is identified as a 
significant risk to the Valley – it is assigned an extreme risk rating with major consequences 
expected. Issues that drive flood risk in the Valley include:  

                                                             
100 NSW State Emergency Service. (2020). Hawkesbury-Nepean Valley Flood Emergency Plan: A sub plan 
of the State Emergency Management Plan (EMPLAN). Retrieved from 
https://www.nsw.gov.au/sites/default/files/2021-04/emergency-management-subplan-
hawkesbury_nepean_valley_flood_emergency.pdf 
101 Infrastructure NSW. (2017). Hawkesbury-Nepean Valley Flood Risk Management Strategy. Retrieved 
from www.infrastructure.nsw.gov.au/expert-advice/hawkesbury-nepean-flood-risk-management-strategy/ 
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• the speed at which floodwaters can rise  
• the extreme depth of flooding due to choke points in the Valley 
• heavy reliance on the road network for vehicle-based evacuation given limited rail and air 

transport options 
• the large existing population  
• the large number of manufactured homes, residents and businesses located well below flood 

planning levels (over 55,000 people) 
• the geographic spread of a range of floodplain communities (including residents, commercial 

and industrial companies, and a large agricultural sector) 
• the number of critical roads which are flooded early and cannot be used for evacuation 
• the limitations of the Bureau of Meteorology’s current forecasting accuracy for rainfall location 

and peak flood timing. 
These flood risks are further heightened by: 
• insufficient road capacity to safely evacuate everyone in a timely fashion in large flood events 

(for example, a 1 in 500 flood)  
• low community awareness about flood risk. 
Many urban centres in the Valley including Windsor, Richmond, Bligh Park and McGraths Hill are 
considered ‘flood hot-spots,’ as they can become isolated on ‘flood islands’ when roads are 
flooded. Some of these flood islands can also become fully submerged during large floods. If 
people don’t respond to evacuation orders, or indeed the orders are not issued in time, this could 
contribute to significant risks to life.  
The insurance industry provides an independent litmus test for flood risk in the Valley, with more 
recent substantial increases in insurance premiums reported for some locations within the 
floodplain, reflecting the industry’s current assessment of future flood risk. 

History of flooding in the region 
2022 floods 
The 2022 floods were influenced by preceding wet weather conditions in 2021, which contributed 
to saturated catchments, full reservoirs, and swollen rivers which had little ability to absorb 
additional rain in February and March and subsequently in July. A negative Indian Ocean Dipole 
event was underway by July 2021, followed by the declaration of La Niña in November 2021 – the 
wettest November on record nationally, as well as for NSW. The Hawkesbury-Nepean catchment 
recorded its wettest 9-day period in records dating back to 1900 leading up to 9 March.102 These 
conditions primed the landscape for flooding.103 
In some parts of the Valley, flooding in March and July 2022 exceeded March 2021 levels and was 
the worst seen in the area since 1978.104 The 2022 floods have been classified as a 1 in 20 flood 
event at Windsor. 

                                                             
102 Bureau of Meteorology. (2022). Special Climate Statement 76 – Extreme rainfall and flooding in south-
eastern Queensland and eastern New South Wales. Retrieved from 
http://www.bom.gov.au/climate/current/statements/scs76.pdf 
103 Bureau of Meteorology, Advice to the Inquiry 14 April 2022  
104 Bureau of Meteorology. (2022). Special Climate Statement 76 – Extreme rainfall and flooding in south-
eastern Queensland and eastern New South Wales. Retrieved from 
http://www.bom.gov.au/climate/current/statements/scs76.pdf 
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Thankfully, no lives were lost in the 2022 Hawkesbury-Nepean Valley floods. 

July 2022 flood 
On 1 July, the Bureau of Meteorology issued a warning that “widespread persistent heavy rain is 
likely to develop along the central New South Wales coast on Saturday and continue next week as 
a coastal trough develops and then deepens along the coast”. The Bureau also maintained a flood 
watch “for large parts of the NSW coast with Minor to possible Major flooding forecast for 
numerous river catchments, including the Hawkesbury and Nepean rivers. River levels are 
expected to rise from Saturday, with the largest impacts starting Monday or Tuesday next week.” 
By 4 July, following intensive rainfall in the Hawkesbury-Nepean catchments, flood levels began to 
peak, reaching 13.93 m at Windsor, higher than the March 2022 flood (13.8 m) and a metre higher 
than the March 2021 peak.105 The Georges River was also impacted by this flood event. 
While final assessment is still underway for the July 2022 floods, including metrics on rainfall 
distribution across the catchments, the pre-saturated condition of terrain in the contributing 
catchments and the fact of reservoirs being at or near capacity led to the outflow from the 
Warragamba dam occurring earlier than predicted. Warragamba dam outflows reached a peak rate 
of 515 gigalitres (GL) per day early on 3 July. By comparison, Warragamba dam outflows on 8 
March peaked at a rate of 350 GL per day.106 
The July 2022 flood has been classified as a 1 in 20 chance per year flood, resulting in evacuation 
orders affecting some 2,500 dwellings, including around 1,500 manufactured homes. These 
evacuation orders impacted approximately 9,000 people, comprising 6,100 residents and 2,900 
business workers, similar to the March 2022 evacuations. In addition, some 2,300 people were 
also issued with evacuation warnings.107 
During the July 2022 flood event in the Valley, the NSW State Emergency Service (SES) received 
over 800 requests for assistance, involving around 67 flood rescue activations. In total 4,055 
properties were assessed by the SES, with 1,416 properties inundated.108 
Effective from 27 June, the NSW Government made natural disaster declarations for severe 
weather and flooding impacting multiple LGAs in the Valley floodplain, including the Hills, 
Hawkesbury, Penrith, Blacktown, Camden, Wollondilly and Penrith LGAs.  
At the time of writing this case study, the full impact of the July 2022 flooding is still being 
assessed. The July flood event in the Valley has largely affected the same communities as the 
March 2022 and March 2021 floods, with people living and working in the floodplain experiencing 
repeated flooding in just 18 months. The human impact of such persistent flooding is immense. 

March 2022 flood 
An east coast low (ECL) impacted Sydney on 3 March causing riverine flooding along the Georges, 
Hawkesbury and Nepean rivers and flooding in communities along these rivers. A further ECL 
formed on 8 March that also affected Sydney – in some cases affecting the same communities that 
had experienced flooding in the previous week. Powerful winds accompanying this ECL caused 
many trees to fall, blocking roads, bringing down power lines and damaging structures.109 Photo 2 
below illustrates the floods. 
Flooding on the Nepean River exceeded the March 2021 levels (reaching 15.92 m at Menangle on 
8 March). The Hawkesbury River also surpassed the flood level reached in March 2021 at 
                                                             
105 Infrastructure NSW, Advice to the Inquiry 10 July 2022. 
106 Ibid 
107 Ibid 
108 NSW State Emergency Service, Advice to the Inquiry 19 July 2022. 
109 NSW State Emergency Service, Advice to the Inquiry 9 March 2022. 
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Windsor, Sackville, Lower Portland and Wisemans Ferry. At Windsor, levels peaked on 9 March at 
13.8 m, nearly 1 m above the March 2021 floods.110 
By 14 March, all evacuation warnings and orders had been rescinded and residents were able to 
return home.111 The SES carried out 182 flood rescues and over 100 schools closed in the SES 
Metro Zone. 
Natural disaster declarations were in place for 20 LGAs in the SES Metro Zone including the Hills, 
Hawkesbury, Penrith and Blacktown. At the time of writing this case study, the consequences of 
the March 2022 flooding, now combined with the July event, are still being assessed. 

2021 flood112 
The March 2021 flood was the first major flood since 1990 at Windsor and in the lower 
Hawkesbury River. At Penrith, it was the highest flood since 1925. The March 2021 flood peaked 
at 12.9 m above sea level at Windsor and was a 1 in 10-20 flood event at Windsor and Penrith.  
The Bureau of Meteorology issued the first flood watch for the Hawkesbury-Nepean system on 18 
March. The first flood warning was issued on 20 March. Altogether 56 flood warnings were issued 
across a 9-day period. The heavy rain had a compounding effect on already saturated catchments, 
and this contributed to flooding being more widespread and severe than had been the case during 
a broadly comparable rain event in February 2020. 
No major urban areas were subject to widespread flooding, but dwellings on urban fringes were 
impacted. 
The impacts of this flood included:113 
• approximately 600 dwellings and 300 commercial buildings damaged by floodwaters, with 

approximately 70% of damaged homes being manufactured homes 
• around 14,300 dwellings affected by evacuation warnings and about 1,300 people subject to 

evacuation orders  
• more than 30 caravan parks severely impacted by floodwaters, including 1,450 manufactured 

homes, with reports of some perilous evacuations and rescues 
• approximately 30 communities isolated by the flooding, including some for over a week 
• around over 5,600 requests for assistance from the SES 
• many local roads, turf farms and vegetable farms experienced severe damage  
• several hundred million dollars estimated in direct and indirect damages.  
Tragically, one life was lost in the 2021 flood. 

                                                             
110 Bureau of Meteorology. (2022). Special Climate Statement 76 – Extreme rainfall and flooding in south-
eastern Queensland and eastern New South Wales. Retrieved from 
http://www.bom.gov.au/climate/current/statements/scs76.pdf 
111 NSW State Emergency Service, Advice to the Inquiry 9 March 2022. 
112 Infrastructure NSW. (2021). Understanding floods in the area: Frequently asked questions. Retrieved 
from infrastructure.nsw.gov.au/media/3147/understanding-floods-in-the-area.pdf 
113 Infrastructure NSW. (2021). Hawkesbury-Nepean River March 2021 Flood Review. Retrieved from 
https://www.infrastructure.nsw.gov.au/media/3315/hnr-march-2021-flood-review.pdf 
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Photo 2: Flooding in the Hawkesbury-Nepean Valley, March 2021. Source: Infrastructure NSW 
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Older floods 
The Valley is no stranger to flooding. While the 2021 and 2022 events were major floods (Bureau 
of Meteorology classification), they are by no means the biggest the Valley has seen. Significant 
flooding has happened before in the Valley and can happen again. There have been over 130 
moderate to major floods in the valley since European settlement, though few major floods have 
happened since the early 1990s.114  
The largest flood to occur in living memory was in November 1961, soon after Warragamba Dam 
was built. In this flood, the river reached around 14.5 m above normal river height at Windsor. This 
was a 1 in 20-50 event but was not the largest flood the Valley has ever experienced. 
The largest flood since European settlement occurred in June 1867. The river reached around 19 
m above normal river height at Windsor. This flood was described as “a huge ‘inland sea’ with 
waves up to two metres high. The flood stretched from Pitt Town to Kurrajong and from Riverstone 
to the Blue Mountains. Windsor, Richmond and Pitt Town became small ‘flood islands’”.115 This 
flood is estimated to have been a 1 in 500 event. If a flood similar to the 1867 flood occurred today, 
the impacts would be catastrophic.  
Sediment analysis in the Nepean Gorge indicates there may have been a 1 in 1000 flood event 
before European settlement.  

Impact of floods 
This section summarises flood impacts based on the experience of the 2021 floods in the Valley. It 
is by no means an exhaustive account of flood impacts – there are countless impacts that can 
permeate all aspects of society, the environment and the economy.  

Economic  
The total cost of recent flooding in the Valley, both direct and indirect, is estimated to exceed 
several hundred million dollars. The Valley contributes significantly to Western Sydney’s Gross 
Regional Product. Amongst other industries, the Valley has a large vegetable growing industry, 
which in the 2021 floods suffered an estimated $19 million loss from crop and infrastructure 
damage. Oyster farms in the Hawkesbury estuary were also impacted, with some 80-90% of 
Pacific oysters lost in the 2021 flood.116 
Following the 2021 storms and flooding in large parts of NSW, the Insurance Council of Australia 
declared an Insurance Catastrophe (No. 212). The cost of claims to mid-November 2021 was 
around $645 million, of which 10-15% (between $65 million and $97 million) was incurred in the 
Hawkesbury-Nepean region.117 

                                                             
114 Infrastructure NSW. (2018). Hawkesbury-Nepean Valley Flood Risk Management Strategy Community 
Update: Managing flooding in the Valley. Retrieved from https://www.insw.com/media/1725/hawkesbury-
nepean-community-update_wcag.pdf 
115 Cinque, Peter. (2017, 6 September). Challenges and mitigation: the Inevitable Hawkesbury-Nepean 
Flood, AFAC Conference Paper. Retrieved from afac.com.au/insight/operations/article/current/challenges-
and-mitigation-the-inevitable-hawkesbury-nepean-flood 
116 Infrastructure NSW. (2021). Hawkesbury-Nepean River March 2021 Flood Review. Retrieved from 
https://www.infrastructure.nsw.gov.au/media/3315/hnr-march-2021-flood-review.pdf 
117 Ibid 
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Insurance 
Flood risk in the Valley is currently reflected in insurance premiums. Anecdotal reports of insurance 
premiums rising to approximately $30,000 a year in the Valley makes insurance prohibitive for 
many residents.118 The Insurance Council of Australia has advised that, in assessing flood 
insurance, insurers take account of how often a property is expected to flood, how severe the 
flooding may be, and how deep the flood can get. Effective mitigation measures have helped to 
reduce premiums in other states.  

Social  
The compounding impacts of multiple crises in recent times, including drought, bushfire, floods and 
storms and the ongoing COVID-19 pandemic, has contributed to significant mental health and 
psychosocial impacts in communities. Some of the worst flood-affected residents in the floodplain 
are those who were already vulnerable, including those living permanently in caravan parks and 
people sleeping rough. The floodplain does present affordable housing options given NSW’s 
housing affordability crisis; however, this opportunity also presents risks to life, health and property. 
A study of the 2019 North Queensland floods found that intangible social impacts on people’s 
health and well-being contributed approximately 40% of total costs. 
The NSW Flood Inquiry held a virtual town hall meeting for Hawkesbury-Nepean Valley residents 
on 16 June, with 41 people attending. At this event, community members reported concerns on a 
range of matters, from flood preparation and planning to response and recovery: 

• The current evacuation road system is 
grossly inadequate. 

• The road system rapidly deteriorates 
with potholes and damage, it’s far too 
narrow and it’s poorly maintained. 

• Drains are not maintained and so all of 
the water from hundreds of metres 
down our streets in both directions 
floods. 

• Those that are more remote than town 
residents actually had no service on 
phones to contact the SES. 

• How do we move disabled people 
before everyone else is evacuated? 

• We’ve ended up with massive erosion 
on a lot of these small acreages. 

Social media sentiment monitoring shows fear and anger increasing following the 2022 flooding, 
with Twitter users divided on the proposed raising of Warragamba dam wall, and comments 
referring to the need to get “the worst development out of the [Hawkesbury-Nepean] basin,” flawed 
urban design, the need to rehabilitate eroded, polluted and degraded creeks and rivers, and 
concern over the timing of evacuation warnings.119 

Environmental  
Flooding can recharge groundwater sources and is important for wetland ecosystems. In March 
2021, flooding reached important wetlands including Pitt Town Lagoon and Longneck Lagoon. 
However, flooding can also contribute to significant environmental impacts: more than 1,750 cubic 
metres of flood waste was removed from the Hawkesbury-Nepean area up to July 2021.120 

                                                             
118 Ibid 
119 Griffith University (2022). Harnessing Big Data analytics on social media to gain insight into how people 
are influenced by NSW flooding. Advice to the Inquiry provided May 2022. 
120 Infrastructure NSW. (2021). Hawkesbury-Nepean River March 2021 Flood Review. Retrieved from 
https://www.infrastructure.nsw.gov.au/media/3315/hnr-march-2021-flood-review.pdf 
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The March 2021 flood triggered severe riverbank erosion along the Hawkesbury-Nepean River. 
Anecdotal evidence indicates an unmanaged increase in riparian vegetation in the Valley 
contributed to flood impacts by slowing the flow of water and increasing flood retention.121 Flooding 
can also contribute to poor water quality and soil and water contamination. Concerns have also 
been raised over responsibility for managing the riparian zone, with multiple agencies, councils and 
legislation involved, making a coordinated approach challenging. 

Current policy and planning framework  
State-wide flood-risk management framework122  
The NSW Flood Prone Land Policy outlines the approach to flood risk management in NSW. It 
identifies that local councils are primarily responsible for managing flood risk in their communities. 
The Floodplain Development Manual (2005) outlines the roles and responsibilities of local councils 
which, in general, include: 
• developing and implementing floodplain risk management plans to better understand and 

manage flood risk to the community 
• providing information to, and improving the awareness of, flooding in the community  
• operating and maintaining council-owned floodplain risk management assets (e.g., drainage, 

levees) 
• considering flooding in land use planning, development and infrastructure decisions 
• supporting the NSW SES in emergency management and associated planning.  
Historically, a key shortcoming of floodplain land use planning has been the static and uniform 
approach to floodplain risk management, where flood planning levels (FPLs) were adopted across 
all NSW catchments based on a broad 1 in 100 flood probability (or 1% AEP, as required by the 
2005 Manual). A more dynamic and tailored approach is essential to identify and plan properly for 
flood risk in each catchment. It is also suggested that flood modelling should be conducted on a 
catchment scale and regularly reviewed to account for changes to climate and population. 
The NSW Government also has a key role to play in managing flood risk. This is primarily through 
the Department of Planning and Environment, which leads implementation of the NSW Flood 
Prone Land Policy and provides support to councils through the Floodplain Development Manual 
and associated policies, guidelines and tools. The department implemented policy changes in July 
2021 to move towards a more risk-based approach to flood planning. Councils also receive 
specialist technical support from the department’s flood risk management experts and financial 
assistance through the NSW Floodplain Management Program.  
The SES leads flood emergency management planning and response. The SES has developed 
the Hawkesbury-Nepean Valley Flood Emergency Plan, which is a sub plan of the State 
Emergency Management Plan.  
The Bureau of Meteorology is responsible for providing effective riverine flood forecasting and 
warning services across Australia. The Bureau is only responsible for riverine flood forecasting – 
flash flooding is the responsibility of state and local governments. 

                                                             
121 Meeting with Infrastructure NSW in April 2022. 
122 NSW Government. (2020). Draft Regional Water Strategy: Far North Coast. Retrieved from 
https://www.dpie.nsw.gov.au/__data/assets/pdf_file/0017/329012/draft-rws-fnc-strategy.pdf 
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Governance in the Hawkesbury-Nepean Valley 
Councils have direct responsibility for flood risk management in the Valley, including planning 
controls under planning legislation and application of the Floodplain Development Manual. 
However, flood risk has a catchment-wide scale that traverses multiple LGAs and presents 
significant governance challenges.  
In recognition of the unrealistic burden placed on councils to effectively manage flood risk in the 
Valley, in 2012 NSW’s first State Infrastructure Strategy identified significant unmitigated flood risks 
in the Valley and recommended further work to reduce the expected social and economic impacts 
of future flooding. Consequently, work on the Hawkesbury-Nepean Valley Flood Management 
Review commenced in early 2013. This review assessed existing flood management and planning 
arrangements in the Valley to identify options for improved flood risk management. It found that no 
single option could address all flood risk in the Valley, and recommended a multi-faceted strategy, 
including raising the Warragamba Dam wall to temporarily capture a proportion of floodwaters.  
In May 2014, the NSW Government established the Hawkesbury-Nepean Valley Flood 
Management Taskforce to advance the work of the 2013 review. The taskforce’s recommendations 
were adopted by the NSW Government in June 2016 and incorporated into the Resilient Valley, 
Resilient Communities: Hawkesbury-Nepean Valley Flood Risk Management Strategy released in 
May 2017. The Flood Strategy outlines 9 key outcomes which need to be achieved to reduce 
overall flood risk in the Valley. 
The taskforce has concluded its work and the Hawkesbury-Nepean Valley Flood Risk Management 
Directorate (based in Infrastructure NSW) now continues to coordinate flood risk management 
across the Valley through implementation of the Flood Strategy. This work is done in close 
collaboration with local councils, the SES, the Bureau of Meteorology and other NSW Government 
agencies. 
The Department of Planning and Environment is developing a Regional Land Use Planning 
Framework for the Valley under Outcome 3 of the Flood Strategy. The framework will outline a 
strategic approach to managing flood risk, population growth and development in the Valley. The 
department also works with the Greater Cities Commission in coordinating planning for population 
growth, including across the Valley. 
Other state agencies with key roles that impact flood risk management in the Valley include 
Resilience NSW, Transport for NSW and Water NSW. 

Effectiveness of current roles and responsibilities  
Local councils have a deep understanding of the communities they serve and have a critical role to 
play in determining how communities withstand disasters like floods. However, their ability to take 
a regional or catchment-wide view of flood risk is limited. The Hawkesbury-Nepean Flood Risk 
Management Directorate (and the taskforce that preceded it) plays an important role in 
coordinating flood risk management on a regional scale in the Valley. The Department of Planning 
and Environment also has a critical role in the development and implementation of strategic land 
use planning policies for the Valley. 
A Western Sydney University study on local council strategies for climate, health and wellbeing 
found that, despite local government’s strong focus on emergency and disaster-preparedness, 
Western Sydney councils need increased support and greater policy direction to manage more 
frequent and intense disasters. The report found that councils struggle to balance the current 
tension between housing growth policies and climate risk considerations. The report noted a strong 
reliance on NSW Government funding, expertise, resources and information to help enact councils’ 
role in effectively implementing disaster preparedness  
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strategies. Smaller councils found this particularly challenging, due to limited staff and financial 
resources.123 

Reflections on governance 
The current Hawkesbury-Nepean Valley governance model has some key lessons for other 
high-risk flood catchments in NSW. The Hawkesbury-Nepean Valley Flood Risk 
Management Directorate plays a critical role in strategic leadership, focused on reducing 
risk to life and flood damage by: 
• coordinating all flood related risk management in the Valley, including modelling flood 

risk, evacuation capacity and mitigation options 
• providing expert support to councils and the Department of Planning and Environment 

in developing the Regional Land-use Planning Framework, and 
• providing direct community-based support for flood awareness, preparedness and 

building resilience. 
Arguably, a similar set of coordinated functions should be delivered in all high-risk flood 
catchments in NSW. 
Given the large number of state agencies and local councils historically involved in 
managing flood risk in the Valley (15 in total), consideration should be given to the 
effectiveness of ‘whole of government’ coordination, where a single, separate and 
permanent statutory body is charged with responsibility for managing flood risk and 
recovery in the Valley. This would ensure that appropriate leadership, direction, 
coordination and implementation of risk management and recovery strategies are in place 
to deliver the critical and timely outcomes required for a safer and resilient Valley. 

Development in the floodplain  
The NSW Floodplain Development Manual defines a floodplain as “an area of land which is subject 
to inundation by floods up to and including the probable maximum flood event”.124 However, the 
Guideline for Residential Development on Low Flood Risk Land (an addendum to the NSW 
Floodplain Development Manual issued in 2007 and given effect under the Environment and 
Planning Assessment Act 1979) instructed councils to adopt the 1 in 100 year flood as the Flood 
Planning Level for residential development, and not to impose the application of flood related 
controls on residential development on land above that level. Variations could only be made in 
exceptional circumstances and required state government approval. 
The application of this guideline has resulted in an over-reliance on the 1 in 100 flood level for 
land use planning, rather than a risk-based approach that considers the full range of flood sizes in 
specific catchments and locations.  
There is significant variance between the size of floods at a 1 in 100 level when compared to the 
PMF in the Valley – for example at Windsor, the PMF can be 9 metres higher. As a result, focusing 
on the 1 in 100 flood level does not adequately address flood risk. This exposes people in the 

                                                             
123 Morrison, N., McIntyre, E., Reynolds, N., Al Qayem, R., & Harris, P. (2021). Increasing Resilience to 
Climate Change (IRCC) Project: Review of Local Council Strategies for Climate, Health and Wellbeing in the 
Western Sydney Region. Retrieved from https://doi.org/10.26183/7fen-fy59 
124 NSW Floodplain Development Manual. Page 21. 



 

 

58 

Valley to credible flood risk, potentially increases the scale of emergency evacuations and does not 
provide for flood resilient buildings for all levels of risk.125  
The flood risk profile is changing with increased urbanisation, population growth and climate 
change. Flood risk measured on a 1 in 100 basis 50 years ago may be much greater today. 
On 14 July 2021, the NSW Government released the NSW Flood Prone Land Package. Amongst 
other things, these reforms make it easier for councils to consider flood risks more broadly, i.e. “to 
address broad scale flood impacts, including social, economic, environmental and cultural 
consequences associated with floods of different probabilities”.126   

 
Figure 3: Houses inundated in various flood depths. Source: Infrastructure NSW 

In recent years, land use planning decisions have considered the cumulative impact of growth on 
evacuation capacity in the Valley – for example, the Department of Planning and Environment has 
refused proposals for rezoning, including a proposed 5,000-dwelling residential development in 
Penrith Lakes. Recently exhibited land releases (Marsden Park North and West Schofields) include 
flood provisions to cap development to ensure the safe evacuation of all new residents. Higher 
density development in these land releases is only allowed outside the PMF as these areas do not 
require evacuation.127 
Nevertheless, development in the Valley is the primary driver of flood risk. If all currently planned 
development were to proceed, by 2041 the number of people unable safely to evacuate is 
expected to increase to more than 20,000 for a 1 in 500 flood event, and 45,000 for a 1 in 1000 
scale flood (an event of the scale of the 2022 Lismore floods). The risks are greater for those living 
in manufactured homes. 

                                                             
125 Infrastructure NSW. (2017). Hawkesbury-Nepean Valley Flood Risk Management Strategy. Retrieved 
from www.infrastructure.nsw.gov.au/expert-advice/hawkesbury-nepean-flood-risk-management-strategy/ 
126 Department of Planning and Environment. (2021). Considering Flooding in Land Use Planning: Guideline. 
Retrieved from https://pp.planningportal.nsw.gov.au/flood-prone-land-package 
127 NSW Government. (2019). Submission to the Legislative Council Select Committee Inquiry into the 
Proposal to Raise the Warragamba Dam Wall. Retrieved from 
https://www.parliament.nsw.gov.au/lcdocs/submissions/65299/0237%20NSW%20Government.pdf 
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Manufactured homes 
A manufactured home is a self-contained and moveable dwelling that is built off-site and then 
transported to the site for installation. It offers a more affordable housing choice in many parts 
of NSW. Manufactured homes are defined and regulated under the Local Government Act 
1993 and the Environmental Planning and Assessment Act 1979.  
Based on 2018 data, there are around 1,900 manufactured homes in the Hawkesbury-
Nepean Valley floodplain, housing some 4,200 residents. Many are in low-lying areas of the 
floodplain. Around 1,450 of these manufactured homes flooded in the March 2021 flood – an 
inundation rate of around 76%. Some were shifted off their foundations, and some floated 
downstream.  
Although they are moveable, manufactured homes are not easily relocated before floods – 
significant warning times and logistics capacity would be required, together with an identified 
relocation site out of the floodplain.  

Photo 3: St. George Caravan Park, Lower Portland, 26 March 2021 (2 days after the flood peak). Source: Infrastructure 
NSW 

Current flood modelling 
The Hawkesbury-Nepean Flood Risk Management Directorate has overseen a comprehensive 
flood modelling program, including around 19,500 probabilistic flood events modelled using a peer-
reviewed Monte Carlo technique that covers flood events spanning from 1 in 50 to 1 in 5,000 
chance per year of occurring. This modelling has been used to assess a range of flood 
characteristics, to understand flood evacuation performance and to assess the potential impact of 
development and the effectiveness of a range of flood risk mitigation measures, including road 
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upgrades and raising the Warragamba Dam wall. The flood modelling includes 3 categories of 
development on the floodplain, over 3 timeframes: 

Existing development 2018 

Committed development  
Land in the floodplain already zoned or re-zoned for residential and business use which has not 
yet been developed. This land may have or may not yet have development approval. 

 
2026, 
2041 

Potential development 
Land in the floodplain proposed for development subject to rezoning.  

2026, 
2041 

The Directorate’s flood modelling also considers the impacts of climate change, which is forecast 
to contribute a 9% increase in rainfall intensity across the catchment, correlating to projected 
climate change impacts around 2060, based on current peer-reviewed climate change modelling. 

Factors contributing to the impact of flooding 
Basin geometry  
The Valley comprises multiple catchments that contribute varying amounts of flood waters 
depending on the geographic pattern of rain events across the Valley. Warragamba is the largest 
of the catchments and historically contributes around 40-70% of flood waters to the Valley. The 
history of major floods in the Valley indicates these are associated with a high proportion of flow 
from the Warragamba catchment. 
The geometry of the Valley has a significant impact on the speed, extent and depth of flooding due 
to the ‘bathtub’ effect of the floodplain, with multiple tributaries and only one outlet. Downstream, 
narrow gorges create natural choke points and contribute to fast-flowing water and deep flooding. 
Together, the physical characteristics of the Valley, ECL weather events and settlement patterns 
are crucial drivers of flood risk in the Valley. 

Flood forecasting 
The Bureau of Meteorology’s current Service Level Specification for flood peak target forecast 
timeframes is to provide 8 hours and 15 hours prior notice of flood peak levels at Penrith and 
Windsor respectively. While improvements in forecasting are possible, these are expected to be 
incremental and limited in the Valley, due to its multiple catchments and variable contributing flows. 
Evacuation modelling indicates that while 8 hours’ notice may be adequate for evacuation at 
Penrith, the SES requires more than 15 hours to evacuate some flood islands in the Valley during 
large flood events. For example, approximately 20 hours’ notice is required to safely evacuate at-
risk residents and employees in Windsor. Insufficient warning could result in the SES issuing 
evacuation orders based on uncertain flood predictions. If actual flood levels are below predicted 
levels, large numbers of people may be evacuated unnecessarily, which could create a 
disincentive to comply with future evacuation orders. Conversely, if actual flood levels are above 
predicted levels, people’s lives will be at risk. 

Evacuation  
A comprehensive flood evacuation model has been developed based on the Valley flood model, 
with inputs including census population data aligned to the SES’s 393 incident management 
subsectors in the Valley.  
For a 1 in 100 probability flood, modelling indicates that, based on the 2018 floodplain population 
with no further development in the floodplain, some 55,000 people would require evacuation. 
However, for a 1 in 500 probability flood, based on the 2018 floodplain population with no further 
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development in the floodplain, the road network does not have the capacity to evacuate all 
residents and employees, leaving a small portion of the floodplain population facing significant 
personal risk. The substantial ongoing development in the floodplain since 2018 indicates a 
significantly higher current evacuation risk today, closer to the 2026 risk level of 5,600 people 
failing to evacuate for a 1 in 500 flood. With future planned development on the floodplain, 
combined with extreme floods, the number of people requiring evacuation almost doubles from 
88,000 to 162,000 by 2041. Risk to life by failure to evacuate grows dramatically because of 
ongoing development on the floodplain and restricted road capacity, increasing from 800 in 2018 
by over 50 times to 45,900 in 2041 for a 1 in 1000 flood. 
The planned future developments through to 2041 cover a range of residential and business 
projects including Penrith City Centre, Hawkesbury Local Housing Strategy, Marsden Park North 
and Penrith Lakes. Separately and together, these drive substantial increases in the number of 
residents and employees requiring evacuation and those likely to be unable to evacuate.  

Key assumptions in the flood evacuation modelling 
• That evacuation warnings will be issued in time, and that all residents and employees in the 

Valley will comply with evacuation orders and use their own vehicles to evacuate.  
• That people’s lives are at risk if they are unable to successfully complete their evacuation 

after 12 hours or more.  
These assumptions are considered conservative, with actual evacuations likely to be less 
efficient and more people likely to fail to evacuate – leading to potentially greater risks to life. 

Valley flood evacuation modelling highlights the sensitivity of increased population densities to 
flood evacuation risk. For example, forecast increases in population below the PMF level between 
2018 and 2026 of some 30%, based on committed development only, is predicted to amplify the 
annual average evacuation risk to life by some 230%. A 70% forecast increase in population below 
the PMF level by 2041, based on the realisation of all potential development, is predicted to 
increase the annual average risk to life some 20-fold.  

Scenario Flood Probability Number of People 
Requiring Evacuation 

Number of People 
who Fail to 
Evacuate 

2018 (existing development) 1 in 100 55,000 - 

1 in 500 88,000 12 
1 in 1000 104,000  800 

2026 (includes future committed 
and potential development on the 
floodplain) 

1 in 500 112,000 5,600 

1 in 1000 131,000 13,700 

2041 (includes future committed 
and potential development on the 
floodplain) 

1 in 500 135,000 23,700 
1 in 1000 162,000 45,900 

Evacuating people in a flood in the Valley is further challenged by many roads having low points 
that flood early and are cut off before nearby populated areas are flooded, creating ‘flood islands’. 
Many urban centres such as McGraths Hill, Windsor, Richmond and Bligh Park are located on 
flood islands which can also become fully submerged in large flood events. Complete evacuation 
needs to be achieved before roads surrounding these areas are cut. 
If evacuation fails, rescue becomes the only other alternative, although weather conditions 
including high winds, waves and fast flowing waters may affect the success of these missions 
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within required timeframes.128 This means that failure of flood evacuation is the primary driver of 
flood risk to life in the Valley. 

Impacts of climate change 
Climate change modelling forecasts a significant increase in floodplain populations at risk. For 
example, for a committed development scenario only, under a 1 in 1000 flood in 2041, around 
23,200 people fail to evacuate, compared to 10,400 under a scenario with no climate change. 

Resilience of essential services 
Many vital services such as electricity, water, sewerage and telecommunications are vulnerable in 
flood and storm events. Mobile coverage can be particularly affected by power outages in 
inclement weather. East coast low conditions that lead to most flood events in the Valley mean that 
flooding can last for several days with the potential for significant disruption to services. Depending 
on the size of the flood, restoration of essential services can take days, weeks or months. This can 
impede the communication of flood warnings, evacuations and flood response and recovery. It also 
means that sheltering in place may not be possible for many locations in the Valley. 
The role of telecommunications is critical in flood evacuations, and its vulnerability in storms and 
floods highlights the important role of in-built redundancy and resilience in the system. It is 
essential that critical infrastructure has sound business continuity plans and that essential services 
employ multi-modal forms of communication covering the diversity of residents in the Valley. This 
includes older people, people from culturally and linguistically diverse communities, and people 
with low technology literacy. This has in part driven the SES to incorporate door-knocking in 
evacuation protocols. Critical infrastructure owners may consider relocating key assets outside of 
the floodplain to ensure future resilience and reliability in floods and storms. 
In both the 2021 and 2022 floods, Valley residents reported loss of telecommunications and 
essential services for sustained periods of time.  

Flood mitigation options for the Hawkesbury-Nepean 
Valley 
Planning controls 
The single largest driver of flood risk in the Valley is development in the floodplain. It follows then, 
that one of the most effective flood risk mitigation mechanisms is the application of stronger 
planning controls on current and future development in the Valley. 
Manufactured homes represent the most at-risk dwellings due to their predominant location below 
the historic 1 in 100 flood planning level for dwellings. The 2021 floods clearly demonstrated the 
disproportionate impacts suffered by this dwelling type, where around 70% of damaged dwellings 
in the flood were manufactured homes.  
According to the Flood Risk Management Directorate’s modelling, based on committed 
development alone, between 2018 and 2026 the number of dwellings is expected to increase from 
36,700 to 52,000 – a 42% increase. A large portion of this forecast growth is likely to have already 

                                                             
128 Cinque, Peter. (2017, 6 September). Challenges and mitigation: the Inevitable Hawkesbury-Nepean 
Flood, AFAC Conference Paper. Retrieved from afac.com.au/insight/operations/article/current/challenges-
and-mitigation-the-inevitable-hawkesbury-nepean-flood 
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occurred by 2022. This reflects other policy priorities in the floodplain including the demand for 
more housing and economic development across Western Sydney. 
The number of dwellings increases further to 76,400 when potential development in the floodplain 
is added to committed development from 2026 to 2041 (excluding business development). If 
committed and potential development in the floodplain proceeds, the population potentially 
requiring evacuation increases from 88,000 in 2018 to 135,000 in 2041, based on the 1 in 500 
flood level that occurred in 1867. If the March 2022 Lismore flood event probability of 1 in 1000 is 
applied to the Valley, then the population at risk in the Valley increases to 162,000. This excludes 
any impact from climate change. Flood evacuation modelling indicates that even under existing 
development, hundreds of residents and workers are unlikely to be evacuated, with future 
committed and potential development posing significant increases in the risk to life. For example, 
by 2041 a 1 in 1000 flood in the HNV (similar to Lismore in 2022), would result in some 45,900 
people being unable to evacuate and a possible loss of life in the hundreds (noting 33 people lost 
their lives in the smaller 2011 Brisbane 1 in 100 flood). 

Mitigation options: stronger planning controls on current and future development 
• Establish new flood planning levels (FPLs) based on site specific evacuation risk, 

supported by a new Flood Risk Planning Instrument. The new FPLs should account for site 
specific risk to life based on modelling of flood events of various scales and include 
resilience standards and evacuation capacity. 

• Identify the most flood-vulnerable residential communities living in manufactured dwellings 
where relocation represents a sustainable and safe alternative to exposure to ongoing 
extreme flood risk. 

• Identify suitable alternative sites and assistance mechanisms for the re-establishment of 
these communities above the FPL.  

• For existing dwellings located below a new FPL, identify those areas most vulnerable 
based on site specific evacuation risk. Identify suitable alternative sites and assistance 
mechanisms for the re-location of those most at risk communities.  

• For future developments already re-zoned for residential and commercial use and located 
below the revised FPL, subject to site specific flood evacuation risk assessment, identify 
mechanisms for rezoning under a Flood Risk Planning Instrument. 

• For future planned developments located below the revised FPL and requiring rezoning for 
residential and business uses, planning controls should be developed consistent with the 
Flood Risk Planning Instrument, including site specific flood evacuation risk assessment. 

• For planned developments above the FPL but within the PMF, the Flood Risk Planning 
Instrument would apply, including evacuation requirements.  

• To provide certainty for residents and businesses, until such time as new FPLs are 
established, the PMF will represent the FPL. 

• Consideration be given to identifying alternative flood and evacuation resilient housing sites 
beyond the FPL that could form part of land swap packages. 

Warragamba Dam wall raising 
The proposal to raise the wall height of Warragamba Dam by 14 m is aimed at providing a 
significant regional flood mitigation function for the Valley. The dam catchment has historically 
contributed between 40% and 70% of flood flows. The dam was built in 1961 as a drinking water 
storage facility for Greater Sydney, providing around 80% of the region’s drinking water needs. It 
was not designed for flood mitigation. As Sydney’s population grows and climate variability impacts 
water security, the role of the dam as Sydney’s primary drinking water source has become more 
critical. 
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The Environmental Impact Statement for raising the dam wall outlines the costs and benefits. 
Particular attention is given to the biodiversity and Aboriginal cultural impacts of increased 
intermittent flooding in the catchment given the sensitivity of the World Heritage listed upper 
catchment. Aboriginal sites of high significance are present, together with around 88 threatened 
flora and fauna species. 
Various options for modifying the functionality of the dam have been considered, including lowering 
water levels to provide greater flood management capacity, taking account of protecting the dam’s 
primary drinking water supply function. However, the options assessment process concluded that 
this would place Sydney’s drinking water at unacceptable risk due to, amongst other matters, 
limitations in forecasting drought and flood conditions. During the most recent drought, had water 
levels been lowered for flood management by 5 m, water levels at Warragamba Dam would have 
fallen to around 26% capacity – a capacity and depth the dam has never fallen to. At these depths, 
it is uncertain whether water could be extracted from the dam and, if it could be extracted, whether 
it could be used due to lower water quality at such depths.  
Raising the dam wall by 14 m has been evaluated by Infrastructure NSW as the single most 
effective flood mitigation option, and the only one that offers regional benefits. With a capital cost of 
around $2 billion, it remains the preferred option for Infrastructure NSW based on modelling of 
around 20,000 scenarios integrated with the Valley’s flood and evacuation modelling. These 
modelling results show that raising the dam wall has a positive benefit cost ratio of 1.05 (including 
biodiversity offsets) and, for a March 2021 scale flood, has the potential to reduce flood impacts to 
dwellings by 75%, to businesses by 87% and for manufactured homes by 61%. 
Importantly, in addition to mitigating impacts to infrastructure, the raised dam wall modelling 
forecasts significant improvements in evacuation by delaying the peak of the flood and increasing 
the time before key roads are closed. For example, it would provide an additional 11 hours for 
evacuation at Windsor. This is significant given that the Bureau’s forecasting of 15 hours warning 
for the peak at Windsor under current conditions is insufficient for evacuation in large scale floods 
(Windsor requires 20 hours). As a consequence, the number of people failing to evacuate is 
predicted to be significantly reduced, as shown in the table below. 

The proposal is currently with the NSW Government for assessment and determination. 
Whilst raising Warragamba Dam wall is predicted to significantly reduce the flood risk within the 
Valley for specific flood events up to the 1 in 500 flood probability, it cannot wholly eliminate the 
risk. Flooding will still occur given other tributaries can contribute significantly to flooding in and 
around Richmond and Windsor, regardless of what happens upstream of Warragamba Dam. This 
reinforces the point that no single option is sufficient to adequately mitigate flood risk in the Valley 
for the range of flood probabilities – any action taken must be part of a multi-pronged strategy.129 

                                                             
129 Cinque, Peter. (2017, 6 September). Challenges and mitigation: the Inevitable Hawkesbury-Nepean 
Flood, AFAC Conference Paper. Retrieved from afac.com.au/insight/operations/article/current/challenges-
and-mitigation-the-inevitable-hawkesbury-nepean-flood 

People unable to evacuate by 2041 
Dam Option Current Dam Raised Dam 

Development Committed Committed and 
Potential Committed Committed and 

Potential 

People unable to 
evacuate by 2041 42 250 5 58 
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Mitigation options: Warragamba Dam wall raising (+14 m) summary 
• Compared to all other infrastructure options, raising the dam wall is predicted to have the 

single largest impact on flood mitigation: 
— it reduces people failing to evacuate by 88% (annual average 2041 committed 

development scenario). 
• In a flood that is the scale of the 2021–22 floods (1 in 10-20), raising the dam wall: 

— delays dam outflow by 3.7 days 
— provides additional time for evacuation 
— delays infrastructure closure, e.g. Windsor Bridge by 11 hours 
— reduces infrastructure closure duration, e.g. Windsor bridge by 4.4 days 
— reduces flood impact to dwellings by 75%, commercial buildings 87% and manufactured 

homes by 61%. 
• Raising the dam wall is predicted to negatively impact on biodiversity and Aboriginal 

heritage in World Heritage listed catchments. 
• Raising the dam wall has the potential to encourage further development in the floodplain, 

thereby negating the flood risk benefits. 
• Its estimated cost is around $2 billion, with a cost benefit ratio of 1.05. 

Roads 
The limited capacity of roads to provide safe evacuation routes for residents is a key contributor to 
flood risk in the Valley, and a key limitation for any future development in the floodplain.  
Flood evacuation modelling has been undertaken using Transport for NSW’s Strategic Traffic 
Forecast Model. This modelling incorporates the local road network to provide an accurate profile 
of the network as of 2020. Assumptions were then made for future road networks in 2026 and 
2041. 
Two major road upgrades are identified as part of essential road network improvements in the 
Valley. These upgrade projects are not primarily driven by flood resilience. Rather they are 
considered as key improvements to the region’s road network.  
The Castlereagh Connection is proposed to provide a link between the M7 at Richmond Road and 
Springwood Road at Yarramundi and would be built to a 1 in 500 flood level over South Creek. The 
Richmond Road widening upgrade would be built to a 1 in 200 flood level over South creek. Both 
upgrades carry very significant costs. The Castlereagh Connection alone is estimated to cost 
around $2-5 billion. 
Modelling indicates these upgrades will provide only modest flood evacuation benefits for the 
Valley overall, with the greatest benefits largely restricted to the Windsor and Richmond 
communities. They would provide significant improvement for evacuation of Richmond and 
Windsor floodplain residents and businesses for committed development scenarios only, with 
limited benefit for evacuation in 2041 under the potential development scenario. These upgrades 
show diminishing returns as the population grows, due to upward pressure on road capacity.  
Road upgrades improve evacuation responses and reduce risk to life, but they do not mitigate 
damage to infrastructure. They can also contribute to congestion in other parts of the road network 
given it operates as one connected system. Given the significant number of low-lying Valley roads 
that are cut early in a flood, the cost of potential upgrades and retrofits to elevate roads would likely 
be prohibitive. In some areas, road widening cannot occur due to geographic constraints and the 
level of existing development. This limits the potential for roads alone to be used as a key flood 
solution in the Valley. However, the Hawkesbury-Nepean Valley Flood Strategy does include key 
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actions to maintain and upgrade local evacuation roads to ensure access to major regional 
evacuation routes as part of a suite of risk mitigation outcomes.130 

Mitigation options: road upgrades summary 
• In a 2041 committed development only (1 in 500 flood) scenario, the proposed Castlereagh 

Connection: 
— is estimated to reduce the proportion of people that fail to evacuate by some 50%, 

though benefits are limited mainly to Windsor and Richmond residents. It does little for 
the Penrith population, and costs around $2-5 billion. 

• In a 2041 committed and potential development (1 in 500 flood) scenario, these road 
upgrades: 
— do not have the capacity to accommodate the additional population, providing less than 

10% reduction in the annual average people failing to evacuate 
— have implications for development on the fringes of the PMF where road congestion 

could impede effective evacuation. 

 
Figure 4: Evacuation routes in the Hawkesbury-Nepean Valley. Red flags show roads cut off from flood waters. Source: 
Infrastructure NSW 

                                                             
130 Infrastructure NSW. (2017). Hawkesbury-Nepean Valley Flood Risk Management Strategy. Retrieved 
from www.infrastructure.nsw.gov.au/expert-advice/hawkesbury-nepean-flood-risk-management-strategy/ 
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Conclusion  
The Hawkesbury-Nepean Valley remains an area with major flood risk to life, dwellings, 
infrastructure, and the economy – driven principally by development on the floodplain. 
With over 150,000 people living and working in the Valley, even small floods present a significant 
risk to life and property due to the high probability and consequences of flood events and the level 
of ongoing development. In addition, the high turnover of residents in the community creates a 
relatively low awareness of flood risk. 
Despite a history of major floods in the Valley, development has continued. If forecast development 
proceeds, an additional 107,000 people will be living and working in the floodplain by 2041. Of 
those living in the floodplain, the most flood-vulnerable communities are those residing in 
manufactured homes. 
Flood evacuation modelling indicates over 55,000 people would need to evacuate for a 1 in 100 
flood, should it occur today. For forecast full development in 2041, modelling indicates that for an 
expected flood event of historical magnitude (with a flood probability of 1 in 500 – equivalent to the 
1867 flood), 135,000 people would need to be evacuated, and yet some 23,700 would likely fail to 
evacuate due to limitations in flood warning forecasting and an inadequate road network. Climate 
change modelling points to at least a doubling of the risk by 2041. 
Clearly, realisation of potential development on the floodplain is likely significantly to increase flood 
risk to life, dwellings and infrastructure. Planning focused mitigation and risk management options 
for consideration include the establishment of a separate statutory authority with overarching 
responsibility for flood risk and recovery management, the introduction of a Flood Risk Planning 
Instrument, resetting flood planning levels to effectively eliminate flood risk to life when new 
development is planned in the Valley, and relocation of manufactured homes and other high-risk 
flood communities beyond the floodplain. 
Given the existing high population living and working across the Valley floodplain, effective 
evacuation remains the most accessible risk management measure to protect lives. However, 
effective evacuation relies upon adequate time, combined with road capacity. Flood evacuation 
modelling indicates that the existing road network is insufficient to evacuate all at risk communities 
in a large historical scale flood (e.g. 1 in 500).  
Practical options to mitigate large scale risk to life is effectively limited to restricting and reducing 
populations in the floodplain, slowing specific flood peaks by modifying Warragamba Dam and 
upgrading the road network. 
Modelling of the proposed dam wall raising was found to significantly reduce risk to life and 
infrastructure under certain flood scenarios by regulating flows and delaying the flood peak, 
allowing time for more effective evacuation. However, the flood risk mitigation potentially offered by 
raising the dam wall could be eliminated should it encourage further development to proceed in the 
Valley floodplain. The dam wall raising is costly and predicted to impact sensitive Aboriginal sites 
and biodiversity. 
Road upgrades were found to offer some improvement to overall evacuation risk in specific areas 
in the Valley at significant cost, and without reducing impacts to infrastructure. While the 
Castlereagh Connection is predicted to significantly reduce evacuation risk to life for the Windsor 
and Richmond communities, full planned development across the floodplain by 2041 would almost 
eliminate this improvement. 
These options alone cannot eliminate the risk to life and damage to property in the floodplain. 
Rather, they form part of the suite of options including development controls and community 
awareness and preparedness campaigns that, together, have potential to significantly mitigate 
flood risk in the Valley.  
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The role of the Hawkesbury-Nepean Valley Taskforce/Directorate has been critical in building 
awareness and resilience in the Valley, preparing mitigation options and supporting councils and 
DPE in developing planning controls. This function is directly applicable to all high flood risk 
catchments. 
Consideration should be given to a focus on ‘whole of government’ flood risk management 
coordination, where a single, separate, and permanent statutory body is charged with responsibility 
for managing flood risk and recovery in the Valley. 
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131 Mr Gary Worboys is a former Deputy Commissioner of the NSW Police force with 40 years’ experience in 
predominately remote, rural and regional NSW. Prior to his retirement in December 2021, Mr Worboys was 
the NSW’s first appointed standalone State Emergency Operations Controller. Mr Worboys performed these 
duties during the 2019–20 bushfires, the COVID-19 pandemic and the 2021 floods. Mr Worboys has 
extensive experience in all aspects of emergency management and is of the firm view that emergency 
management, now more than ever, is solely about public safety and confidence, and representing and 
delivering on community expectations when they need a helping hand.    
Mr Worboys accepts that some may not necessarily share the views and comments in this case study. 
However, it is based on community concerns and expectations and sets out to challenge decision-making 
authorities to strengthen that helping hand.  
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Case study insights 
Prevention and preparation  

Training and Exercising 
1. The SES should train and exercise to the State Emergency and Rescue Management Act 1989 

(SERM Act), state government policies and Australian Maritime Safety Authority requirements. 
Training should occur regularly to test flood rescue capabilities.  

Resourcing and capability development  
2. The SES should develop a contemporary volunteer management system with the ability to 

track volunteer skills, qualifications and availability. It should have the ability to integrate with 
other volunteer emergency service systems when surge capacity is required. 

3. NSW emergency service agencies should develop a shared volunteer skills matrix to identify 
opportunities for interoperability, particularly during major disasters. This should be supported 
by interagency training to build common skill sets across emergency management agencies. 

4. The NSW Government should undertake a rescue capability audit of emergency services to 
ensure agencies can facilitate rescues in line with community expectations. 

5. Consideration should be given to funding SES Unit Commanders as fulltime paid positions with 
responsibility for working closely with Local Emergency Operation Controllers (LEOCONs), 
other emergency services, functional areas, supporting agencies and the public. 

6. A community and business education program on flooding, including its dynamic and 
unpredictable nature and effects, should be developed for the Northern Rivers. 

7. As a matter of urgency, a whole of Northern Rivers catchment flood plan should be developed 
in partnership with local councils, Local Emergency Management Committees (LEMCs) and 
other relevant stakeholders.  

Response 

Incident Management Arrangements  
8. The State Emergency Management Committee (SEMC) should identify a preferred ‘all-agency’ 

Incident Management Team model which is aligned with the principles of emergency 
management and embedded in the State EMPLAN.    

9. To make an ‘all-agency’ and ‘all-hazards’ approach to emergency management more effective, 
there should be improved collaboration and cultural change across the SES, including 
professional staff and volunteers.  

10. The current zone operating structure of the SES should be reviewed to split the Northern Zone 
into priority areas to better focus resources on the high-risk communities of the Northern 
Rivers.    

11. The SES zone headquarters should be appropriately resourced to mitigate risks to community 
safety. A business case should be prepared to determine the capability needs for zone 
headquarters supported by an implementation plan to recruit needed roles.      

12. The SES should adopt the RFS CAD system for emergency operations as a matter of urgency 
to address issues with interoperability. This system should engage with the Lismore City 
Council’s Guardian System. All rescue calls should go to Police ‘000’ to coordinate in-line with 
all other rescues, providing a common operating platform.   
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13. The SES should leverage expertise from across emergency services to manage the surge in 
Requests for Assistance (RFA) prior to an event. A single RFA and task dispatching platform 
would improve communication between SES units and the State Control Centre.   

Liaison between Incident Management Team and Emergency Operations Centre  
14.  There is a critical need to improve the interoperability and flow of information between 

Emergency Operations Centre (EOC) and Incident Management Team (IMT) in the Northern 
Rivers Region. This can be done through improved interoperability developed by training and 
exercising, situational awareness and cultural change. Consideration should be given to co-
location of EOCs and IMTs for future events.  

15. Liaison Officers are vital for the effective control of an emergency response, and it should be 
standard operating procedure for liaison arrangements to be established upon the 
commencement of an IMT and EOC. Each agency is accountable for ensuring their officers are 
appropriately trained. 

Utilisation of Intelligence  
16.  Flood intelligence is critically reliant on ‘response’ elements of Bureau warnings, such as Flood 

Watch. A more sophisticated flood intelligence framework should be developed which 
incorporates climate drivers, soil saturation, local intelligence, Bureau warnings, requests for 
assistance, social media data and weather patterns.  

17. Given the responsibility for flash flooding is held at a state level, the SES should develop the 
capability through additional planning and intelligence personnel to analyse raw data from 
rainfall and river observations, rainfall forecasts, catchment wetness, soil saturation and other 
key indicators to improve the responsiveness of advice to community. Such information should, 
where practicable, be communicated in real time through publicly accessible maps. 

18. Government and private flood gauges need to be standardised, maintained and monitored 
further upstream to enable advanced warning. The SES should develop flood intelligence cards 
for creeks and tributaries, key warning gauges should be positioned further upstream, and all 
gauge readings should display a minor, moderate or major flood level indication.   

Provision of flood information and warnings  
19.  Flood evacuation orders are reliant on information received from the Bureau. Evacuation 

orders should consider a range of indicators and factors, including the operational capability of 
the combat agency to effectively lead an evacuation of affected communities in response to an 
emergency.  

20. The timing of evacuation orders made it difficult for individuals to leave in the safest and most 
timely way. Evacuation orders should be seen as a public safety response rather than a trigger 
for rescue operations.    

Interagency Resource Requests 
21.  Additional aviation assets are required to assist in future emergencies in the Northern Rivers. 

Further training is required to build the internal IMT capability of the SES to improve the tasking 
of aviation assets. Tasking of aircraft should be conducted through a team with the appropriate 
level of skills to source, task and coordinate all air assets (government and non-government) in 
an emergency. A single point of accreditation is also required for aircraft and pilots to improve 
coordination of rescues, with the ability for the State Emergency Operations Controller 
(SEOCON) to assume control if required.  

22. The SES needs to drive cultural change across the organisation. This includes requesting 
assistance from other agencies which should consider a ‘go early’ mentality for flood events. 
Pre-positioning is challenging for agencies if communities become isolated or transport 
infrastructure becomes damaged during a flood.  
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23. The SES should expedite the appointment of a full-time hydrologist and supporting team based 
in Wollongong with the ability to liaise closely with local intelligence officers across the state. 
The recruitment of staff should focus on the ability to disseminate weather, climate and flood 
data to ensure timely advice to community. 

Response to Operations 
24.  Communication between the State Control Centre, Incident Management Teams and local 

units was a critical point of failure. The SES should develop a better process across the 
Northern Rivers to improve Incident Management Team operations and to facilitate the flow of 
information between all levels of response. 

25. The SES should review its workforce model to better reflect flood risk and emergency 
management. For the Northern Rivers, the SES should recruit and employ additional paid staff, 
including rescue operators, education, planning, intelligence and operations officers. 

26. All emergencies require a multi-agency philosophy. Consideration should be given to 
introducing the capacity to run 24/7 rescue and re-supply operations across all agencies prior 
to and during an emergency, and throughout recovery. 

27. There is a need to better coordinate and empower the community led response and integrate 
community responders into the emergency management system across the PPRR spectrum. 
This should include a High-Risk Catchment First Responder Program, encompassing early 
identification of personnel and roles, briefings and communication to greatly reduce risk and 
confusion.   

Evacuation Centres 
28. Prior to the next flood season, the LEMC should review and exercise local emergency plans 

equal to the level of risk and local capability. Exercises should include the establishment of, 
and access to, evacuation centres. A core focus of this exercise should be the education of 
community on locations of evacuation centres and the needs of vulnerable communities. 

29. The LEMC should support the SEOCON to identify and put in place a process to manage large 
scale evacuations that empowers skilled and/or trained members of the local community to 
perform frontline services. Contracts and procurement arrangements should be in place as part 
of local arrangements.   

30. The LEOCON should work with local councils to review their evacuation plans in consultation 
with local community stakeholders who are either (a) agile enough to be part of the solution; or 
(b) represent priority populations that need additional support.   

31. The Welfare Services Functional Area Supporting Plan should be reviewed to make clear the 
organisational structure for evacuation centres and to ensure leading personnel have access to 
training.  

32. Consideration should be given to establishing an emergency response prequalification scheme 
whereby essential community recovery services can be supplied through local providers. This 
may include rapid clean up, reconstruction or welfare services; and will kickstart the economic 
recovery of local communities.   

33. The NSW Police Force should be identified in emergency management plans as the lead 
agency for public safety and security at all evacuation centres. 

Community hubs 
34. Local emergency management arrangements should include and appropriately resource 

community hubs to participate in response and recovery to an event. Local government, in 
partnership with the LEMC, should lead integration of community hubs into the planning for 
future emergencies. 
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35. Utilities plans for remote communities should be developed and grant funding made available 
to local councils for remote communities to receive funding for items such as generators, UHF 
or satellite connectivity in preparation for future natural disasters.  

36. Local councils should be given a disaster-activated cost centre for rapid allocation of funding to 
community hubs to procure goods and services to meet critical community needs.   

37. Funding should continue for initiatives like the ‘Northern Rivers Community Carers and 
Responders Network’ across local government areas in the Northern Rivers to form a trained 
and connected network of community leaders and neighbourhood activators. 

Transition to Recovery 

Provision of crisis services 
38.  Modern LEMC arrangements should connect with the diversity of government, social and 

human service organisations that support vulnerable populations during an emergency. Social 
service organisations should be consulted on a state-wide plan to improve preparation, 
response and recovery for vulnerable members of the community.   

39. Government social service agencies need to have plans for natural disaster surge workload to 
support agency staff in regional locations and avoid delays in time of crisis.  

40. Additional mental health support should be provided to the social and human services 
workforce in the Northern Rivers over the next 2-4 years as it shoulders the burden of 
supporting a traumatised population. 

41. Local councils should identify tiered options for emergency housing locations and lock in pre-
agreed planning requirements with DPE to fast track approvals processes. 

Further issues arising in transition to recovery 
42.  Rapid clean up post flood emergencies is a challenging but necessary task and brings a 

community together. During this event, rapid clean-up was could have been more connected, 
agile and widespread. In future emergencies, rapid clean up should be the responsibility of the 
relevant level (local, regional, state) Emergency Operations Controller (EOCON). 

43. Training and exercising of state emergency management arrangements was not sufficient in 
the lead up to the 2022 floods. Exercising of emergency management plans are critical and 
should be relevant to the threat of flooding.   

44. As the primary evacuation centre for the Lismore area, Southern Cross University should be 
better integrated into the planning and preparedness stages of an emergency and resourced to 
provide more effective support to community.  

45. Evacuation centres should be well known by agencies and the community. The procurement of 
goods and services for evacuation centres should be planned well in advance of an 
emergency. 

Introduction  
The floods of early 2022 had a catastrophic impact on the people of Lismore and surrounding 
communities of the NSW Northern Rivers. Lismore experienced record levels of flooding. 
Physically and emotionally, the devastation left its mark across the region, but the floods also 
brought untold damage to the community’s resilience and mental wellbeing. Approximately 1,720 
properties experienced flooding, with almost 1,400 experiencing a major or severe impact or 
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assessed as destroyed. An estimated 2,000 people were made homeless, and 70,000 tonnes of 
flood waste was collected in Lismore alone.132   
This case study focuses on the emergency response in Lismore to the flood of 28 February 2022. 
However, the significant impact of flooding on other Northern Rivers communities including 
Broadwater, Coraki, Woodburn, Nimbin, Ballina, Mullumbimby, Byron Bay, The Channon, 
Murwillumbah and Tumbulgum is also recognised. These communities suffered severe flood 
damage through inundation, were isolated or were impacted by associated disasters, such as 
landslips. While this case study focuses on Lismore, it also seeks to identify examples of 
community leadership, self-organisation and broader change that would benefit communities 
beyond Lismore.  

Case study scope 
This case study provides a factual account of events during the 2022 Lismore Flood which 
commenced on 22 February 2022. It is based on advice provided to the Inquiry through community 
town halls, virtual meetings, interviews and site visits. It outlines the intricacies of the NSW 
emergency management system and how it was operationalised in response to the first flood in 
Lismore. It makes informed observations as to where emergency services could improve 
adherence to emergency management arrangements. It provides a timeline of events during the 
first of the 2022 floods in Lismore and analysis of preparation, response and transition to recovery 
activities. It provides insights which support and provide additional context to the recommendations 
in the Inquiry’s report.  

Lismore City 
Located in north-eastern NSW, Lismore is situated on the lands of the Bundjalung Nation and 
home to the Widjabul Wia-Bul people. It has a population of 43,798,133 most of whom are 
Australian born with English as their first and only language. Aboriginal and Torres Strait Islander 
people make up 4.5% of the total population.134  
Lismore is well-known for its frequency of flooding. Prior to this flood season, the worst flood on 
record occurred in 1974 when waters rose to a height of 12.1 m. A major flood of the same height 
occurred in 1954. Other floods of lesser severity have occurred in 1966, 1962, 1989, 2005 and 
2017. Further information on Lismore, its demographics and history of flooding can be found in 
Lismore Case Study: an off the scale event.135 

The Wilsons and Richmond River Catchment 
The Richmond River is joined by 12 tributaries and rises in the McPherson Range, west of Mount 
Lindsay, near the small town of Woodenbong. The river generally flows south-east as it makes it 
way to the Tasman Sea at Ballina having joined the Wilsons River. The river is 394 km in length 
and has a basin size of 6,862 km 2. 
The Wilson River is joined by Leycester Creek at Lismore, flowing south to join the Richmond River 
at Coraki. Leycester Creek rises in the Tweed Ranges northwest of Nimbin bringing water to 
Lismore from elevated ranges and country for its entire length of 70 km. 

                                                             
132 Lismore City Council, submission to the Inquiry.   
133 Lismore City Council. (2022). Flood Response June 2022. Retrieved from 
https://lismore.nsw.gov.au/files/Flood-Response-Final.pdf 
134 NSW Farmers, submission to the Inquiry. 
135 Peter Duncan. (2022). Lismore Case Study: an off the scale event.  
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The Wilson River rises in Nightcap National Park and brings water to Lismore from elevated 
ranges and lands to the north-east. Before reaching Lismore, the Wilson River has collected 
inflows from tributaries across hundreds of kilometres.  
Lismore and surrounding floodplains are affected by water collected over a vast geography, well 
known for its storm activity and prolonged rainfall events. In the most recent weather event 
extraordinary amounts of rainfall flowed into the Wilsons River and Leycester Creek with devasting 
effects on the Lismore CBD and surrounding area.  
The floodwater from the Wilsons River flowed downstream, joining the Richmond River in Coraki 
with catastrophic impact. The Richmond River was already swollen because of floodwater 
amassed from its tributaries as it moved through the towns of Woodebong, Bondlbo, Kyogle and 
Casino. As the Richmond River made its way to Ballina, it collided with the floodwaters of the 
Bungawalbyn floodplain. The Richmond River broke its banks at Woodburn, Broadwater and 
Ballina as it emptied into the Tasman Sea at Ballina. 
The consequences of flooding can be significant. The NSW State Flood Plan identifies these as 
loss of life, inundation of property, farmland or infrastructure requiring evacuation, isolation of 
properties or communities with the additional risk of secondary emergencies, economic loss, 
environmental loss (including the loss of cultural heritage) and other impacts which manifest in 
ongoing mental health issues and challenges to social cohesion and economic growth.  
The consequences of flooding are important not simply because individually they represent a risk 
to life and property; but because they establish lines of responsibility that cross agency boundaries. 
This reinforces the importance of an all-hazards, multi-agency and skills-based approach  
Although no two floods are the same, floods in the Northern Rivers have the potential to cause 
danger to life, long-term damage to property and affect the health of the environment. What occurs 
upstream will have consequences downstream regardless of local government area or property 
boundaries. The cumulative impact of the region’s rivers, creeks and tributaries requires broad, 
whole of catchment consideration to adequately plan to mitigate the impact of natural disasters and 
to respond effectively to protect the community. 

Emergency management in New South Wales 
This section of the case study explores established emergency management arrangements within 
NSW. This includes a brief overview of stages of an emergency, emergency management 
principles, key pieces of legislation and multiple emergency management plans that govern the 
arrangements at local, regional and state level.  
The purpose of this section is twofold. First, it will provide context through which the analysis of the 
Lismore floods can be better understood. Secondly, it outlines the accountabilities of key 
stakeholders within the emergency management system, establishing some of the core 
accountabilities of combat agencies, functional areas and the community in response to a flood 
event.   

Prevention, Preparedness, Response and Recovery 
(PPRR) 
The State Emergency and Rescue Management Act 1989 (SERM Act) sets out the stages of an 
emergency as prevention, preparation, response and recovery. Throughout state legislation and 
emergency management plans and policy, these stages are used interchangeably as a framework, 
spectrum and methodology to articulate the roles and accountabilities of both individuals and 
agencies during an emergency. They are defined as follows: 
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• prevention in relation to an emergency includes the identification of hazards, the 
assessment of threats to life and property and the taking of measures to reduce potential 
loss to life or property 

• preparation in relation to an emergency includes arrangements or plans to deal with an 
emergency or the effects of an emergency 

• response in relation to an emergency includes the process of combating an emergency 
and of providing immediate relief for persons affected by an emergency 

• recovery in relation to an emergency includes the process of returning an affected 
community to its proper level of functioning after an emergency.136 

The PPRR framework is used throughout this case study to frame what actions took place prior to 
the flood of February-March 2022; what actions were taken during response; and how the 
emergency management system of government, community and other local stakeholders 
transitioned to recovery.  

Transition from preparation to response 
Given the intricacies of emergency management arrangements and that segments of the PPRR 
framework often overlap, it is worth outlining the criteria for transitioning from preparation to 
response. The NSW State Flood Plan notes that flood response operations will commence upon 
receiving a Bureau of Meteorology (Bureau) severe weather or thunderstorm warning that includes 
heavy rain or storm surge, a Bureau flood watch or flood warning, a warning of flash flooding, a 
dam failure alert or when other evidence leads to an expectation of flooding.137   

Transition from response to recovery 
Criteria is also established within the NSW State Flood Plan for the conclusion of response 
operations. Whilst the criteria responds to the relative risk of ongoing flooding and whether the 
event is effectively controlled, the fact remains that recovery should start the minute a disaster hits. 
In more recent times, rapid clean up is an example of where the transition from response to 
recovery has improved community confidence. Response and recovery should work hand in hand 
through the cycle of emergency management with full knowledge of the actions needed to assist 
community in recovery.  

Emergency Management Principles  
While prevention, preparation, response and recovery provide a comprehensive framework for an 
emergency, state emergency management planning also applies key principles which are vital in 
analysing any emergency event. Though not a conclusive list, these include:  
• Continuous improvement: All agencies will continue to update plans and arrangements from 

lessons learned from the testing and evaluation of plans and on the basis of operational 
experience. 

• Coordination and information sharing: As all emergency management arrangements reflect 
a commitment to an all-hazards and all-agencies approach, maximum information sharing and 
coordination across the spectrum of prevention, preparation, response and recovery is 
essential. The lead agency is to identify and involve partner agencies at the earliest opportunity 
to enhance planning and operational management.  

• All hazards: That systems and methods of operation which work for one hazard are most likely 
to work for other hazards. However, some hazards require specialised approaches.  

                                                             
136 State Emergency and Rescue Management Act 1989 (NSW), s5. 
137 NSW Government. (2021). New South Wales State Flood Plan. Retrieved from 
https://www.nsw.gov.au/sites/default/files/2022-01/NSW%20State%20Flood%20Plan.pdf. 

https://www.nsw.gov.au/sites/default/files/2022-01/NSW%20State%20Flood%20Plan.pdf
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• All agencies approach: No one agency can address all the impacts of a particular hazard, 
either proactively or reactively. A lead agency must coordinate the activities of many 
organisations and agencies, from across all levels of government, and the non-government and 
private sectors. 

• Local capability: Responsibility for preparation and risk management sits at a local level in the 
first instance. Emergency response and recovery are conducted at the lowest level of effective 
coordination. Resource support is augmented as required by regional and state level 
coordination when required.  

• Community and stakeholder engagement: Agencies will engage community and 
stakeholders to improve community understanding of arrangements across prevention, 
preparation, response and recovery and to promote disaster resilience.   

• Roles and responsibilities: Roles and responsibilities are allocated to members of the state, 
regional and local emergency management committees to implement a comprehensive PPRR 
framework. Roles and responsibilities are allocated to Operational Controllers at state, regional 
and local levels.  

• Emergency risk management: This process involves dealing with risks to community arising 
from hazards. It applies a systemic method for identifying, analysing, evaluating and treating 
emergency risks; including mitigation and preparation methods to reduce the frequency or 
consequences of emergencies.  

• Disaster resilience: A holistic and shared responsibility of all levels of government, business, 
the non-government sector and community. It requires active planning and preparation 
amongst all stakeholders and a shared understanding of the risks that communities face.138   

The development of the emergency management principles is intended to ensure that all 
individuals, groups and participants within the emergency management system understand their 
fundamental and collective responsibilities across the PPRR spectrum. Furthermore, they are 
underpinned by the importance of networking amongst emergency services, which builds 
comradery amongst personnel to be drawn on during moments of crisis. 
In complex and dynamic emergencies such as the 2022 Lismore floods, the above principles 
provide a methodology through which effective resourcing, communication, intelligence sharing, 
and command and control structures can be established. Ultimately, it is the recognition and 
application of these principles across community, the combat agency, supporting agencies and 
functional areas that enables confidence in better decision-making and outcomes.   
However, the level to which emergency management principles are effectively integrated into 
cross-agency arrangements and internal hierarchies, or guide decision making, is unclear. For 
example, current Incident Management Team arrangements seemingly do not reflect a strong ‘all-
hazards’ or ‘all-agencies’ approach and are not appropriately actioned across all agencies. As 
such, coordination and information sharing amongst agencies is below the level of community 
expectation. It could also be concluded that an all-hazards approach dictates a single operations 
management system that would facilitate interoperability in an emergency.  
Unit and system upgrades, resourcing and cultural change will be required to ensure these 
principles are embedded across the arrangements and emergency service personnel. An audit of 
the arrangements and agency rescue capabilities would identify gaps in training and expertise 
required to deal with complex and dynamic emergencies.  

Overview of key policy and emergency management plans 
This section provides an overview of the key emergency management plans relating to flooding. 
While it is not an exhaustive analysis, it is intended to outline core accountabilities of combat 
                                                             
138 NSW Government. (2018). New South Wales State Emergency Management Plan. Retrieved from 
https://www.nsw.gov.au/sites/default/files/2021-04/state-emergency-management-plan-emplan.pdf.  

https://www.nsw.gov.au/sites/default/files/2021-04/state-emergency-management-plan-emplan.pdf
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agencies, functional areas and supporting agencies as articulated in the emergency management 
literature, and as governed by the State Emergency and Rescue Management Act 1989 (SERM 
Act), State Emergency Services Act 1989 (SES Act) and local emergency management plans.  
This analysis reviews the NSW State Emergency Management Plan (EMPLAN), the North Coast 
Regional Emergency Management Plan (North Coast EMPLAN), the Northern Rivers Local 
Emergency Management Plan (Northern Rivers EMPLAN), the State Flood Emergency Plan and 
the NSW SES Local Flood Emergency Sub Plan.  

NSW State Emergency Management Plan  
The State Emergency Management Plan (EMPLAN) sets out a comprehensive, state-wide 
approach to emergency management, including how individual agencies and stakeholders are to 
be coordinated during an emergency event. By utilising the full spectrum of the PPRR framework – 
prevention, preparation, response and recovery – the EMPLAN enables lead agencies to 
coordinate joint planning and preparation before an emergency occurs.  
The EMPLAN establishes the importance of clear command and control structures to support the 
role of the lead combat agency in the event of a flood:  

Clarity of command and control is vital but there are also detailed arrangements in place to 
coordinate support for the Combat Agency. New South Wales’ arrangements set out in 
EMPLAN, emphasise collaboration, coordination and information sharing to support the lead 
agency.139 

In an emergency response, the EMPLAN notes that supporting agencies will play key roles which 
enable the Combat Agency to act upon its core responsibilities. In such a scenario, as the combat 
agency responsible for floods, the NSW State Emergency Services (SES) would focus on flood 
evacuation and rescue operations. Combat agencies also have statutory responsibilities to issue 
warnings and public information. In this case, the SES is responsible for issuing flood warnings and 
evacuation orders.  
The Emergency Operations Controller (EOCON) performs a key role which is replicated at a local, 
regional and state level. Whilst the SES is the lead combat agency for a flood emergency, the 
EOCON – supported by an Emergency Operations Centre (EOC) – can coordinate support from 
functional areas, other combat agencies and across government for the lead combat agency of any 
particular hazard.  
The coordination between an EOC and the combat agency relies on effective liaison officers and 
engagement processes during an emergency. Whilst during a small incident the combat agency 
may be responsible for managing multiple tasks and consequences resulting from a single hazard 
(eg. a car accident), during a complex emergency (eg. large floods) the combat agency will begin 
to concentrate on its core objective. The agencies that comprise the EOC under the leadership of 
its EOCON will support the combat agency by managing any additional tasks that are unable to be 
managed by the combat agency.  
At a state level, the role of the State Emergency Management Committee is to oversee emergency 
management within NSW and develop state policy. Its primary accountability immediately prior to 
and during an emergency is establishing situational awareness for its members.  
The State Emergency Operations Controller (SEOCON) is a senior executive member of the NSW 
Police Force and is responsible for the establishment and control of the State EOC. During a flood 
emergency, the SEOCON is responsible for providing state level support to the SES. Under the 
SERM Act, this role is delegated through ministerial endorsement.  

                                                             
139 NSW Government. (2018). New South Wales State Emergency Management Plan. Retrieved from 
https://www.nsw.gov.au/sites/default/files/2021-04/state-emergency-management-plan-emplan.pdf. 

https://www.nsw.gov.au/sites/default/files/2021-04/state-emergency-management-plan-emplan.pdf
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The State Emergency Recovery Controller (SERCON) position is currently held by the 
Commissioner of Resilience NSW. The SERCON’s responsibility in response to an emergency is 
to liaise with the SEOCON, coordinate damage assessment, chair the State Recovery Committee 
and coordinate recovery operations.      
The State EMPLAN outlines a series of ways in which an emergency may be controlled. In the 
most recent flood event this took the form of a ‘combat agency controlled’ emergency. Under this 
arrangement, the combat agency, in this case the SES, was responsible for controlling the 
response, including the overall direction of activities undertaken by agencies and individuals. 
While the responsibilities of the SES as the combat agency are outlined in the SERM Act and SES 
Act, the EMPLAN establishes the combat agency’s supporting functions. This includes the 
functions of a Combat Agency Incident Controller, who assumes responsibility for the control and 
coordination of emergency response measures.  
An Incident Controller has authority for decision-making within their area of responsibility and will 
engage with their Emergency Operations Controller counterpart to establish support operations to 
manage an emergency. As noted, this includes establishing liaison processes between the combat 
agency and supporting agencies. The Incident Controller will also establish an Incident 
Management Team and is required to keep the relevant EOCON and Emergency Operations 
Committee informed. 
Liaison arrangements are also outlined within the EMPLAN and perform a critical function within 
the command and control structure of emergency operations. Liaison Officers are required to 
represent an organisation or Functional Area at an emergency operations centre or coordination 
centre. They maintain engagement and convey directions or requests that facilitate effective 
control of an emergency. Whilst they should be subject matter experts with deep institutional 
knowledge, and be capable of providing detailed advice, often institutional bias can influence who 
has a Liaison Officer or if one is sent/requested at all.   
Liaison Officers play a multipurpose function and may be required to commit their agency’s 
resources if they have authority to do so. They provide a source of intelligence from within their 
agency during emergency operations. While the arrangements dictate that a Combat Agency 
Incident Controller or EOCON are to request a Liaison Officer, the Inquiry has heard of cases 
where this did not occur. Liaison arrangements carry a high degree of risk and can be a critical 
point of failure for communication within an emergency. For effective communication to occur, 
agencies must embrace the Liaison Officer function and respect its importance to other agencies. 
Arrangements must be at an appropriate level of seniority and expertise.  
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Figure 1: North Coast Emergency Management Region 

Finally, it is worth reflecting on the principles and key concepts which define control and 
coordination, as this case study returns to this issue in subsequent analysis. As is consistent 
across the state’s emergency management arrangements, the EMPLAN specifies that response 
operations will be governed by Incident Control System principles, providing a common operating 
framework to ensure people from multiple agencies can work effectively together. An important 
concept within these principles is the ‘span of control’, being:  
Effective management of people, their responsibilities and the emergency operations is achieved 
through a span of control that determines the number of resources, people or systems that can be 
effectively managed. This ensures that reporting streams and information exchange does not 
become overloaded or overwhelmed.140 

                                                             
140 NSW Government. (2018). New South Wales State Emergency Management Plan. Retrieved from 
https://www.nsw.gov.au/sites/default/files/2021-04/state-emergency-management-plan-emplan.pdf.   

https://www.nsw.gov.au/sites/default/files/2021-04/state-emergency-management-plan-emplan.pdf
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An effective span of control is a critical issue for any emergency response, particularly the capacity 
of the combat agency to manage the emergency at the lowest effective level. As an emergency 
becomes more complex operationally or expands geographically, it would be consistent with the 
arrangements to expect that a combat agency would narrow its role to act upon its core 
responsibilities, relying on the supporting functions of the EOC and functional areas to manage a 
complex emergency.    

North Coast Regional Emergency Management Plan  
The North Coast EMPLAN is drafted by the North Coast Regional Emergency Management 
Committee as required by the SERM Act. It is approved by the Regional Emergency Operations 
Controller (REOCON) or delegate and endorsed by the NSW State Emergency Management 
Committee (SEMC).   
The Regional Emergency Management Committee is required to review the plan every 3 years or 
in response to significant regional change. It is anticipated that the February-March 2022 floods, as 
well as this Inquiry, will provide the catalyst for a review of the plan.    
The North Coast EMPLAN outlines the regional arrangements for emergency management across 
the local government areas of Ballina, Bellingen, Byron, Clarence Valley, Coffs Harbour, Mid 
Coast, Kempsey, Kyogle, Lismore, Port Macquarie-Hastings, Nambucca, Tweed, and Richmond 
Valley. In addition, it includes Lord Howe Island as managed by the Lord Howe Island Board. “The 
thirteen Local Government Areas and Lord Howe Island encompass an approximate area of 
42,350 square kilometres along the coastline from just north of Newcastle to the Queensland 
border.”141  
The objectives of the North Coast EMPLAN are to:  
• support Local Emergency Management Plans and augment them when required  
• identify trigger points for regional level activation, escalation and demobilisation 
• define participating organisation and Functional Area roles and responsibilities in preparation 

for, response to, and recovery from emergencies  
• set out the control, co-ordination, support and liaison arrangements at the regional level  
• detail activation and alerting arrangements for involved agencies at the regional level and  
• detail arrangements for the acquisition and co-ordination of resources at the regional level.142   
The North Coast EMPLAN outlines a series of principles which are applied throughout the plan. 
These include the application of an Emergency Risk Management process as the basis for 
emergency planning, as applied across all levels of Emergency Management Committees. It 
reinforces the principle that preparation, response and recovery and the control of an emergency 
response and recovery operations should be conducted at the lowest effective level. Regionally 
based resourcing is there to assist local agencies if resourcing or capability is insufficient for the 
emergency. When requested, the Regional Emergency Operations Controller (REOCON) is 
responsible for co-ordinating the provision of resource support.  
The plan also outlines triggers for when an emergency should be escalated from a local to regional 
level, and regional to state level. These triggers are detailed below: 
 
 
 

                                                             
141 NSW Government. (2018). North Coast Emergency Management Plan, page 10. Retrieved from 
https://www.nsw.gov.au/sites/default/files/2021-03/emergency-management-plan-north-coast.pdf. 
142 Ibid, page 5. 

https://www.nsw.gov.au/sites/default/files/2021-03/emergency-management-plan-north-coast.pdf
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Local to regional Regional to state 

When an emergency grows beyond the 
capability of a Local EOC 

When the emergency crosses two or more 
local emergency management boundaries 
and the change in control level may improve 
the situation 

When significant political, environmental, 
social, technological or economic impacts are 
foreseen 

When directed by the SEOCON. 

When an emergency grows beyond the capability 
of a regional EOC 

When the emergency crosses two or more 
regional emergency management boundaries 

When the change in control level may improve 
the situation 

When significant political, environmental, social, 
technological or economic impacts are foreseen 

When directed by the SEOCON.  

Table 1: North Coast Emergency Management Region 

The North Coast EMPLAN also outlines the control, command and coordination structures for an 
emergency requiring a regional level response, depending on the role undertaken by the REOCON 
and REMC.143 These include when the region acts as a support mechanism to a local emergency, 
when the region supports a combat agency for a regional emergency, and when the region takes 
control of a regional emergency.  

Northern Rivers Local Emergency Management Plan 
The Northern Rivers Local Emergency Management Plan (Northern River EMPLAN) is 
administered by the Northern Rivers Local Emergency Management Committee (LEMC) and 
covers the local government areas of Lismore City, Kyogle and Richmond Valley. It sets out the 
arrangement for emergencies at a local level, either controlled by combat agencies or where the 
Local Emergency Operation Controller (LEOCON) supports the lead combat agency. The Northern 
Rivers EMPLAN was last reviewed in February 2021; however, this version does not specify what 
amendments were made.    
As with the State EMPLAN and North Coast EMPLAN, the Northern Rivers EMPLAN defines the 
command, control, co-ordination and liaison arrangements of participating organisations and 
functional areas at a local level.144 The plan notes that responsibility for preparation, response and 
recovery exists at a local level to be augmented by regional resources if required. As a piece of the 
emergency management planning framework, the Northern Rivers EMPLAN has consistent 
principles with its state and regional counterparts in relation to Emergency Risk Management and 
localised control of an emergency response.   
Similarly, when requested by a combat agency (SES in the case of floods) the Local Emergency 
Operations Controller (LEOCON) is responsible for the coordination and provision of resources to 
support the response as outlined in the SERM Act. The LEOCON is required to consult with the 
REOCON and seek agreement of the combat agency and the appropriate level of control prior to 
assuming this responsibility.  
The plan should provide detailed information regarding vulnerable facilities, including aged-care 
facilities, hospitals and health clinics, disability services, independent living facilities and schools. It 
should also detail key resources and locations of community assets including the primary and 
secondary locations of Emergency Operations Centres. It outlines the priority and secondary 
evacuation centres, their capacity and primary points of contacts. It is worth noting, however, that 
not all evacuation centres have contacts, and some facilities note their unsuitability to operate as 
                                                             
143 NSW Government. (2018). North Coast Emergency Management Plan, page 8. Retrieved from 
https://www.nsw.gov.au/sites/default/files/2021-03/emergency-management-plan-north-coast.pdf. 
144 Northern Rivers Local Emergency Management Committee, (2019). Northern Rivers Local Emergency 
Management Plan. Retrieved from North Coast Regional Emergency Management Plan (nsw.gov.au). 

https://www.nsw.gov.au/sites/default/files/2021-03/emergency-management-plan-north-coast.pdf
https://www.nsw.gov.au/sites/default/files/2021-03/emergency-management-plan-north-coast.pdf
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an evacuation centre during a flood emergency due to flood impact. The plan was last exercised in 
March 2018 with “Operation Boston” a hypothetical train derailment near Kyogle. The SES also 
undertook a flood exercise in June 2018. A planned exercise for 2022 was abandoned due to the 
floods.145  

NSW State Flood Plan  
The NSW State Flood Plan is drafted by the NSW SES and endorsed by the State Emergency 
Management Committee. 146  It is issued under the authority of the SERM Act and the SES ACT, as 
well as the State EMPLAN.  
Its core objective is the protection and preservation of human life, including the lives of responders 
and community, during floods. The plan clearly states that evacuation is the primary response 
strategy for people impacted by flooding. Although the general responsibilities of combat agencies 
and functional areas are specified in the State EMPLAN, the Flood Plan outlines the specific 
accountabilities of emergency response agencies and functional areas in relation to flood 
emergencies.  
The plan establishes state level, multi-agency arrangements for the emergency management of 
flooding in NSW. As with other plans within the emergency management system, it dictates 
arrangements based upon the PPRR framework, although only provides strategic guidance with 
regard to recovery, given that this is the responsibility of Resilience NSW and covered by the State 
Recovery Plan. 
The plan establishes the primary goals of the combat agency in the event of a flood emergency. It 
is worth highlighting that such goals should inform principles of any emergency management 
response to a flood event. The goals make the responsibilities of the combat agency very clear. 
These include:  
• protection and preservation of life   
• establishment and operation of flood warning systems  
• issuing of community information and community warnings  
• coordination of evacuation and welfare of affected communities  
• protection of critical infrastructure and community assets essential to community survival during 

an emergency incident  
• protection of residential property  
• protection of assets and infrastructure that support individual and community financial 

sustainability and aid assisting a community to recover from an incident 
• protection of the environment and conservation values considering the cultural, biodiversity and 

social values of the environment. 
It is the responsibility of the SES Commissioner to review, amend and maintain the Flood Plan, to 
ensure that all relevant agencies understand their core accountabilities and that the plan is 
exercised to test arrangements. Criteria are also established for periodic review of the Flood Plan, 
including changes in population, recommendations received following a flood event or other policy 
or legislative changes. At a minimum, the plan is to be reviewed every 5 years. It is anticipated that 
a review of the State Flood Plan will be undertaken following the finalisation of the Flood Inquiry 
Report.   

                                                             
145 Northern Rivers Local Emergency Management Committee. (2022). Advice to the Inquiry provided 23 June 2022. 
146 NSW Government. (2021). New South Wales State Flood Plan, Retrieved from 
https://www.nsw.gov.au/sites/default/files/2022-01/NSW%20State%20Flood%20Plan.pdf. 

https://www.nsw.gov.au/sites/default/files/2022-01/NSW%20State%20Flood%20Plan.pdf
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The Flood Plan further establishes the key accountabilities of the SES and supporting agencies 
throughout the prevention, preparation, response and recovery framework. These responsibilities 
are summarised below.  
In recent times flash flooding events have been problematic for the community and local and state 
governments. As the SES is the lead combat agency for floods, storms and tsunami, it is 
accountable for responding to the consequences of all types of flooding. However, the 
responsibility for flash flood warnings rests with local and state government. This differs from 
warnings of riverine flooding, which is the responsibility of the Bureau of Meteorology, as outlined 
in the Service Level Specification for Flood Forecasting and Warning Services.147 This complexity 
creates challenges for response and the standardisation of flood intelligence across high-risk 
catchments.   

Prevention, Preparation, Response and Recovery: Flood Management Cycle 
The Flood Plan focuses on prevention and mitigation measures to ease risk to life and property 
through management of floodplains and influence of land use planning outcomes. This includes the 
SES working with community to develop their own resilience and providing strategic input to land 
use planning matters, responding to land use planning proposals and having representation on 
state government forums relating to land use planning matters. 
The plan outlines the responsibilities of the SES, other agencies and organisations, community, 
businesses and households to prepare before, during and in the recovery phase of a flood. Such 
actions include the development and review of flood specific emergency arrangements. The SES is 
also required to maintain a flood intelligence system which identifies flood behaviour and potential 
impacts on community, based on information from previous flood events. The plan requires 
investment in intelligence and support research as well as the development of technology which 
improves flood intelligence and data gathering.  
The ongoing development and preparation of flood warning systems is aligned with the concept of 
a ‘total flood warning system’. The Bureau of Meteorology is required to provide warning services 
in line with the Intergovernmental Agreement on the Provision of Bureau of Meteorology Hazard 
Services to the States and Territories and the Service Level Specifications for Flood Forecasting 
and Warning Services for NSW.148  

The Plan also specifies that work will be undertaken with gauge owners by both the Bureau and 
SES to maintain flood warning gauges and systems. The SES is required to maintain a list of 
requirements for flood warnings for flood gauges in NSW (including flood classifications, warning 
times required and key statistics). The responsibility to develop and maintain local catchment flash 
flood warning systems is held jointly between state government in partnership with local 
government.  
The SES is required to consult with stakeholders in the development and revision of flood plans 
and to ensure facilities are maintained and operationally ready. They are required to ensure 
supporting agencies, functional areas and the community are prepared and familiar with the 
strategies through regular briefing and routine training of personnel for operational roles and 
arrangements.149  
The plan also outlines a strategy whereby the SES is to support community resilience through 
maintaining a flexible volunteer workforce through recruitment and training of volunteers. The 
Inquiry heard that the SES has about 10,000 volunteers, although the number of active members is 
                                                             
147 Bureau of Meteorology. (2018). Service Level Specification for Flood Forecasting and Warning Services 
for New South Wales and the Australian Capital Territory – Version 3.13. Retrieved from National 
Arrangements for Flood Forecasting and Warning (bom.gov.au). 
148 NSW Government. (2021). New South Wales State Flood Plan, page 12. Retrieved from  NSW State 
Flood Plan.pdf.  
149 Ibid, page 13. 

http://www.bom.gov.au/nsw/NSW_SLS_Current.pdf
http://www.bom.gov.au/nsw/NSW_SLS_Current.pdf
https://www.nsw.gov.au/sites/default/files/2022-01/NSW%20State%20Flood%20Plan.pdf
https://www.nsw.gov.au/sites/default/files/2022-01/NSW%20State%20Flood%20Plan.pdf
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likely to be much lower. The strategy includes preparation “to facilitate management of 
spontaneous volunteers and community members during a flood.”150 A spontaneous volunteer is 
defined by the SES as a community member who volunteers in one-off events to support the SES 
during emergencies without a long-term commitment.”151  
The SES is also required to have an effective community engagement program. Such a program 
includes working to manage flood risks, develop household preparedness, and communicate flood 
information. Effective flood resilience also requires the SES to collaborate with individuals, 
businesses, government agencies and communities when developing flood intelligence, 
preparedness and response information, whilst working with the community sector to recognise the 
needs of individuals who have increased susceptibility during floods.152  
The response section of the plan is segmented into three stages: pre-impact, impact and post-
impact. The Flood Plan articulates core accountabilities of both the lead combat agency and 
supporting functions across the following areas:  
Incident management arrangements: As the lead combat agency, the SES is responsible for the 
establishment of incident management arrangements in a flood emergency. It is responsible for 
maintaining effective control of flood operations, maintaining state operations and command 
centres, facilitating the liaison between the SES and supporting agencies and coordinating 
resources and logistical support to achieve operational effectiveness.  
Often the command and control of a flood response is managed at the lowest effective level, 
though it may be scaled up to reflect the incident. At the commencement of a flood event, the SES 
State Controller will appoint Incident Controllers and establish an Incident Control Centre. The SES 
will also operate a 24 hour, 7 days per week State Command Centre, intended to enable agencies 
and the public to be in contact with the SES during a flood emergency. The Command Centre also 
coordinates and oversees multiple areas of operation, ensuring the flow of information, state-wide 
resource management and the provision of operational management and flood intelligence advice 
in support of the Incident Management Team.153 
As mentioned previously, liaison officers should be provided under emergency management 
arrangements expeditiously. Similarly, in response to a flood emergency, supporting emergency 
services and functional areas should provide liaison officers to the SES ICC, SES State Command 
Centre and/or Emergency Operations Centres as required. The NSW State Duty Commander is 
also required to ensure that there is ongoing consultation throughout the flood emergency with the 
State Emergency Operations Controller (SEOCON).  
Where possible, the EOC is to be co-located with the SES Incident Control Centre. Recent events 
have demonstrated that the best results for community are achieved when an EOC is near an ICC. 
The Inquiry noted that this is not the case in Lismore, where local emergency management 
arrangements do not allow co-location to occur.  
The SES is also tasked with the coordination of resources and logistics support to ensure 
operational success. The SES is responsible for requesting such support directly from supporting 
emergency services or functional areas. Supporting organisations are required to provide their own 
logistical support in consultation with the SES. The Plan also indicates that an interstate liaison unit 
is to be developed and managed when required.  
Use of information and collection of intelligence: The SES is also responsible for the collation, 
assessment and use of relevant intelligence during a flood emergency. This includes the use of 
                                                             
150 Ibid, page 13. 
151 NSW SES (NSW State Emergency Service). (2022). Spontaneous Volunteers. Retrieved from 
https://www.ses.nsw.gov.au/spontaneousvolunteering#:~:text=Spontaneous%20Volunteers%20are%20com
munity%20members,without%20a%20long%20term%20commitment.  
152 NSW Government. (2021). New South Wales State Flood Plan, page 14. Retrieved from  NSW State 
Flood Plan.pdf. 
153 Ibid,page 15. 

https://www.ses.nsw.gov.au/spontaneousvolunteering#:%7E:text=Spontaneous%20Volunteers%20are%20community%20members,without%20a%20long%20term%20commitment
https://www.ses.nsw.gov.au/spontaneousvolunteering#:%7E:text=Spontaneous%20Volunteers%20are%20community%20members,without%20a%20long%20term%20commitment
https://www.nsw.gov.au/sites/default/files/2022-01/NSW%20State%20Flood%20Plan.pdf
https://www.nsw.gov.au/sites/default/files/2022-01/NSW%20State%20Flood%20Plan.pdf
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flood intelligence, official forecasts, warnings and flood scenario planning to assess the predicted 
impact of a flood to inform operational decision-making. However, this is constrained by serious 
intelligence skills shortages within the SES. Under the plan, supporting combat agencies and 
functional areas are required to accurately record and report information relevant to the event to 
the SES Controller or State Deputy Commander.  
During a flood event the SES may also establish and operate a Joint Intelligence Unit to coordinate 
and action relevant information. The SES is also required to distribute information relating to 
response, situational awareness and operational updates to emergency services and functional 
areas. At the request of the SES, engineering may be called upon to provide assistance in the 
gathering of flood intelligence including maximum flood extents and peak flood heights. Following a 
flood event, the damage assessment, reconnaissance, mapping and post flood evaluation will be 
coordinated by the SES.  
Provision of information and warnings to the community: The Flood Plan delegates the 
responsibility for timely community warnings to the Bureau of Meteorology for riverine flooding, with 
a typical rain-to-flood period of over 6 hours. This may take the form of detailed or broad-based 
severe thunderstorm warnings, severe weather warnings, flood watches and flood warnings either 
before or during a flood. Councils are required to utilise established flash flooding warning systems 
to provide warnings and information to the SES, which is ultimately responsible for flash flood 
communications. 
SES Incident Controllers are required to incorporate the aforementioned intelligence into flood 
information products, expected consequences and safety messages including Flood Bulletins, SES 
Evacuation Warnings, SES Evacuation Orders and SES All Clear notices. The Plan also notes that 
the SES should liaise with the Bureau to discuss the development of flood warnings and will utilise 
public information services to deliver alerts and flood information to impacted communities.  
Evacuation: The SES is the lead combat agency charged with the control and coordination of the 
evacuation of affected communities. It is required under the plan to “evacuate people pre-emptively 
from dangerous or potentially dangerous places created by the flood hazard to safe locations away 
from the hazard”.154 However, during other types of emergencies it is common for the combat 
agency to task the SEOCON with evacuation.  
The Plan specifies that Incident Controllers will work with planning and intelligence officers to 
consider the risks involved in conducting evacuations. However, the SES Commissioner or 
delegate is responsible for warning communities to prepare for a possible evacuation and to issue 
an order to evacuate. 
SES is tasked with providing the initial welfare for evacuees and will hand over such 
responsibilities to the Welfare Services Functional Area as soon as practicable. The SES is 
required to provide the Welfare Service Functional area with a briefing detailing the level of 
assistance required by the evacuees.  
The Welfare Service Functional Area is responsible for the management of the evacuation centres 
in accordance with the Welfare Services Functional Area Supporting Plan. However, if the scale 
and complexity of an emergency exceeds the capability of local evacuation centre arrangements, 
the SEOCON will coordinate major evacuation centres.155 The decision to establish a major 
evacuation centre or mass care facility will be made jointly by the SES and SEOCON, and in 
consultation with the SEMC. However, as was illustrated in Lismore, it should have been clear 
immediately that both evacuation centres at Southern Cross University and the Goonellabah 
Sports and Aquatic Centre needed to be established as major evacuation centres.  

                                                             
154 NSW Government. (2021). New South Wales State Flood Plan, page 18. Retrieved from 
https://www.nsw.gov.au/sites/default/files/2022-01/NSW%20State%20Flood%20Plan.pdf. 
155 NSW Government. (2014). State Emergency Management Plan. NSW Evacuation Management Guidelines, page 
29. Retrieved from Microsoft Word - Evacuation Management Guidelines_DRAFT_V1.4_24 Feb 2014.docx (nsw.gov.au). 

https://www.nsw.gov.au/sites/default/files/2022-01/NSW%20State%20Flood%20Plan.pdf
https://media.opengov.nsw.gov.au/pairtree_root/a7/f9/5c/07/7b/46/4c/2a/a8/51/24/cf/8c/52/7d/b6/obj/Guideline_Evacuation_Management.pdf
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As was exemplified in Lismore, the need for a major evacuation centre was required early into the 
emergency. The short-term capacity of Lismore’s primary evacuation centre (Southern Cross 
University) at 350 quickly grew beyond 1,000 and the ability of welfare services and the university 
to manage was tested. In such events, the SEOCON should have stepped in earlier to assist 
evacuation centres. 
Flood Rescue: The SES is responsible for performing flood rescues where training and resources 
are suitable and where a risk assessment has indicated that the risk to rescue personnel is 
acceptable. The SES is also able to task appropriately trained flood rescue operators to conduct 
rescues. However, personnel must be authorised and accredited to undertake flood rescue 
operations in accordance with the State Rescue Board requirements.  
Resupply: The SES is responsible for the coordination of resupply to towns and villages isolated 
by flooding. Assistance may be requested from supporting agencies by the SES. Isolated 
households unable to afford resupply items are to be referred to the Welfare Services Functional 
Area for support.  
What became apparent at Lismore was that the SES resources for rescue and resupply were 
overwhelmed quickly, and support from other agencies through a well-connected EOC was vital to 
public safety.  
All clear and return, end of response operations and post impact actions:  The SES is 
responsible for determining when it is safe to progressively return in consultation with the relevant 
Emergency Operations Controller, State Emergency Recovery Controller (SERCON) and 
supporting agencies. SES will specify the level of access within affected communities and the SES 
Incident Controller is responsible for issuing the ‘All Clear’ message when the immediate danger 
has passed.  
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Figure 2: Lismore City Local Government Area 

Following a flood emergency, the SES is required to continue to engage with communities through 
community forums or other events to collect feedback to improve response to future operations. An 
after-action review should be undertaken and the SES should provide information and data 
throughout the emergency response to inform community recovery. 
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Lismore City Flood Emergency Sub Plan 
The Lismore City Flood Emergency Sub Plan is authorised by the Local Emergency Management 
Committee as a sub plan of the Lismore City Local EMPLAN. Although roles and responsibilities of 
key stakeholders across emergency management arrangements are captured in local, regional 
and state EMPLANs, the local flood emergency plan defines some specific responsibilities of the 
SES, EOC, council, community and functional areas within the context of the Lismore LGA. For 
example, it calls out the responsibility of the SES Local Controller to ensure training is current, 
deliver flood warnings and maintain the currency of the local flood plan.156 It also outlines the 
responsibilities of the volunteer unit coordinator to undertake preparedness activities such as flood 
planning, training, development of intelligence, warning systems, risk management and community 
engagement.  
The plan defines the responsibilities of the SES Incident Controller who is responsible for control of 
response operations during a flood. This includes units operating within a council area as part of a 
larger area of operations, coordinating supporting agencies and establishing liaison and directing 
flood rescues. An incident controller is also accountable for coordinating evacuations, information 
services, warnings and evacuation orders, facilitation of emergency food and medical supplies to 
isolated communities and welfare support of evacuated people. As such, the plan is highly 
predicated on the SES requesting assistance from supporting agencies.   
Although the functions of the LEOCON and LEMO are captured within the local EMPLAN, the 
Lismore Flood sub plan provides limited context around the role of the LEOCON. For example, the 
LEOCON is required to monitor flood operations and coordinate support to the SES Incident 
Controller if requested. However, it is arguable that local flood plans would be strengthened if they 
more closely aligned with emergency management arrangements as outlined in state, regional and 
local EMPLANs.  
Responsibilities are also attributed to council, community, emergency service agencies and 
functional areas within the sub plan. Council has a range of responsibilities which cover planning, 
risk mitigation, community engagement and working in support of the Incident Controller to 
facilitate tactical and logistical assistance. To prepare for a flood, the sub plan sets out an 
expectation that the community understands the potential risk and impact of flooding and the 
warnings and triggers for action, and is actively involved in the emergency planning process.  
The subplan details preparedness, response and recovery arrangements consistent with the State 
Flood Plan. In doing so it further articulates core deliverables of critical stakeholders within local 
emergency management arrangements. With regard to preparedness, this includes development 
of flood intelligence, warning systems, training and community resilience.157  
With regard to response, the sub plan notes that as the legislated combat agency responsible for 
floods, the SES has control of flood operations. As such, the SES and Incident Controller hold 
accountability for control, planning and operations. A critical element of this role is the collation of 
situational information, whereby the SES will undertake active reconnaissance of impacted areas.  
The SES Incident Controller is also responsible for managing flood rescue operations and 
evacuations at a local level. As is consistent with the broader emergency management 
arrangements, rescues are to be conducted by accredited units or individuals. The sub plan also 
notes that in most cases the Incident Controller has authority to decide on an evacuation, although 
accountability sits with the SES Commissioner (State Controller).158  The Incident Controller is also 

                                                             
156 NSW SES (NSW State Emergency Service). (2018). Lismore City Flood Emergency Sub Plan, page 2. 
Retrieved from https://www.ses.nsw.gov.au/media/2686/lismore-city-lfp-mar-2018-endorsed.pdf.  
157 NSW SES (NSW State Emergency Service). (2018). Lismore City Flood Emergency Sub Plan, page 19. 
Retrieved from https://www.ses.nsw.gov.au/media/2686/lismore-city-lfp-mar-2018-endorsed.pdf.  
158 Ibid, page 29. 

https://www.ses.nsw.gov.au/media/2686/lismore-city-lfp-mar-2018-endorsed.pdf
https://www.ses.nsw.gov.au/media/2686/lismore-city-lfp-mar-2018-endorsed.pdf
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responsible for air support operations and the utilisation of aircraft during flood operations for 
evacuation, rescue, resupply, reconnaissance and emergency travel.   

Air Support Operations 

Specific skillsets are required to coordinate air support operations in an emergency. Air 
support operations are high risk activities with extreme consequences. Consideration must 
be given for all air operations to be coordinated by an individual or team with the 
appropriate level of skills, experience and training. The Inquiry took evidence from other 
agencies that have a mature aviation capability which supported this concept. 

The Lismore City Flood Emergency Sub Plan places a significant amount of power and 
responsibility in the hands of the Incident Controller. As defined by emergency management 
arrangements, the coordination of functional areas, operational and logistical support should be 
allocated to the LEOCON to lead in support of the Incident Controller. However, limited influence is 
given to the LEOCON to act pre-emptively in the event of a flood. Successive events have shown 
that an EOC will remain on standby until a request is given by the combat agency. The Lismore 
floods provide an example of where an EOC standing up much earlier would have provided better 
outcomes for community. 
The plan should more adequately reflect the relationship between LEOCON and Incident Controller 
and the dual function they share in managing an emergency. This is important to plan effectively 
for the consequences of an emergency and not wait for an event to become too complex for an 
Incident Controller to manage alone. This is fundamentally the role of the LEMC and LEOCON in 
supporting local emergency management arrangements.     
Although the sub plan was updated in 2018, core elements of the plan have not been updated 
since 2006. This includes Volume Two of the Lismore City Local Flood Plan, Hazard and Risk in 
Lismore City, which details the threats of floods, flood history and behaviour, peak flow travel times 
and effects of flooding on the community. Furthermore, Volume Three of the sub plan, SES 
Response Arrangements for Lismore City, was also last updated in 2006. This volume outlines 
important information, including the gauges monitored by the Lismore City SES, communication of 
flood bulletins and evacuation arrangements for different parts of the community.  
In the aftermath of the 2022 floods and in response to the NSW Flood Inquiry report, it would be 
expected that such components of the flood planning literature would be reviewed and updated.  
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Summary of flood emergency management arrangements 

 
Figure 3: Flood Emergency Management Arrangements Diagram 

 



 

 

95 

Overview of key legislation 
State Emergency and Rescue Management Act 1989 
The NSW State Emergency and Rescue Management Act 1989 (SERM Act) is the principal statute 
governing emergency management arrangements in NSW. It outlines the requirement for the State 
Emergency Management Plan and is the legislative mechanism from which the state, regional and 
local EMPLANs, and hazard specific sub plans, draw their authority. It defines and establishes the 
stages of an emergency, through which much of the state’s emergency management doctrine 
follows.  
The Act also empowers key roles and agencies with responsibilities across the emergency 
management system. For example, it defines the legislative accountabilities of the Minister,159 

State Emergency Operations Controller160 and State Emergency Recovery Controller.161 The 
Minister responsible for the SERM Act is the Minister for Emergency Services and Resilience, who 
also jointly administers recovery matters within the SERM Act with the Minister for Regional 
NSW.162  
The SERM Act also establishes the governance of emergency management at a state, regional 
and local level. It outlines the composition of the State Emergency Management Committee and its 
core functions to advise the Minister, review the arrangements and critical plans and facilitate 
cooperation amongst agencies.163 It also details the establishment and responsibilities of 
emergency management committees at the regional and local level, establishing a clear hierarchy 
through which emergencies can be planned for and responded to for various levels of complexity. 
In addition, it imparts responsibilities to local councils for emergency management at a local level, 
by explicitly naming the General Manager of the relevant council as Chairperson of the LEMC.   
The SERM Act also provides for the management of rescues across the state. It establishes the 
State Rescue Board, comprising the SEOCON and heads of emergency management agencies.164 

It empowers the board to oversee the “maintenance of efficient and effective rescue services 
throughout the state” by developing policies, reviewing technical information, advising on 
resourcing, and engaging with state and national counterparts.165  
Under the SERM Act, the NSW Police Force is responsible for coordinating rescue operations and 
for determining the priorities of a rescue operation.166 However, if control of an operation is vested 
by legislation in another agency, such as floods are for the SES, then this power does not apply. If 
the NSW establishes an area of operation, then it will assume control of rescue coordination.   

State Emergency Service Act 1989 
Alongside the SERM Act, the State Emergency Service Act 1989 (SES Act) is the core piece of 
legislation by which the SES is empowered as a volunteer organisation.167 It establishes the roles 
and responsibilities of the Commissioner, Deputy Commissioner and paid staff of the SES. 

                                                             
159 State Emergency and Rescue Management Act 1989, s10. 
160 Ibid, s18. 
161 Ibid, s20a – 20b. 
162 NSW Allocation of Acts 2001.  
163 State Emergency and Rescue Management Act 1989, s14 – 15.  
164 Ibid, s43. 
165 Ibid, s47-48. 
166 Ibid, s50. 
167 State Emergency Services Act 1989, s7. 
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The SES Act states the key functions of the SES are to protect persons from dangers to their 
safety and health, and to protect property from destruction or damage arising from floods, storms 
and tsunamis. In relation to floods, the SES acts as the combat agency for flood emergencies, 
including the establishment of flood warning systems, and coordination of the evacuation and 
welfare of affected communities. 
The SES Act specifies the role and responsibilities of the SES Commissioner. At a high level, it 
also identifies that the Commissioner will appoint Zone Commanders, Local Commanders and Unit 
Commanders. The Commissioner, Deputy Commissioner and other members of the SES are 
subject to the control and direction of the Minister. 
The Commissioner is responsible for managing and controlling the activities of the SES, and is to 
arrange the collation, assessment and dissemination of information relating to floods, storms and 
tsunamis to protect life and property. Subject to the SERM Act, the SES Commissioner is to have 
overall control of operations in response to an emergency relating to a flood, storm or tsunami. The 
Commissioner can direct or authorise a senior emergency officer to shut off or disconnect the 
supply of water, gas or electricity in an emergency area. 
A Zone Commander is responsible for the control and coordination of activities of SES units within 
their zone. Local Commanders are responsible for control and coordination of the activities of SES 
units within the relevant local government area. Unit Commanders are the relevant zone 
commander or local commander responsible for the control and coordination of activities of a unit. 
If the local government area only has one SES unit, then the commander for that unit may also be 
the local commander.  

Roles and responsibilities  
Emergency management arrangements are a set of rules, plans and/or guidelines for agencies, 
functional areas, government and community to adhere to prior to, during and after an emergency. 
The arrangements are applicable to all phases of the management of an emergency.  
The arrangements divide activities into state, regional and local with each having a corresponding 
committee which is chaired by an Emergency Operations Controller (EOCON). Each local 
government area also has a Local Emergency Management Committee (LEMC) that is chaired by 
the Local Emergency Operations Controller (LEOCON). That committee has representation from 
all combat agencies, functional areas, local government, Defence and other invited guests. Local 
government provides a Local Emergency Management Officer (LEMO) and general secretariat, as 
well as administrative and logistical support for the committee. 
As noted previously, the state also has a State Emergency Recovery Coordinator. This person sits 
on and currently chairs the State Emergency Management Committee. The local arrangement is 
replicated at regional and state level. The Coordinator at a regional and state levels is normally at a 
higher rank or grade. These arrangements are articulated in the local, regional and state 
emergency management plans.  
The State EMPLAN provides clarity around the command, control and coordination of functions 
during an emergency. This relates not only to how agencies collaborate during an emergency, but 
also informs the internal hierarchy of combat agencies. Control defines the overall direction of 
response activities and comes with the responsibility to task other agencies as required. This 
occurs at local, regional and state levels.  
Command refers to the internal direction of personnel and the resources of an agency. It is 
articulated through the organisational hierarchy of an agency or organisation, known as a ‘chain-of-
command’. It attributes accountability of individuals and linkages between levels of authority. 
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Finally, coordination brings together agencies and resources to ensure a response to an 
emergency is effective.168 

NSW State Emergency Service (SES) 
The modern SES was established in 1989 with the introduction of the SES Act. Prior to 1989 the 
SES reported to the Commissioner of Police. The SES is a volunteer-based organisation 
established to control storm, tsunami and flood emergencies. It also provides specialist capabilities 
across flood, general land, vertical, road crash and alpine rescue. The SES has some 10,000 
volunteers (although active membership is likely to be much lower), supported by approximately 
327 staff, and oversees 259 units across 5 zones in NSW. The SES has 27 salaried staff who are 
fulltime operational.169   
The history of the SES shows the majority of its funding source, at least until recently, coming from 
local councils, government grants and donations. The SES relies heavily on local councils to 
supply land and building structures for local units.  
In Lismore, the SES has a local unit situated at Brunswick Street, Lismore. Their Divisional 
Headquarters is located in Goonellabah where the vast majority of operational activities were 
tasked during the latest flood event, as it functioned as the Incident Control Centre.  

The SES maintains a Northern Zone Headquarters at Metford near Newcastle. Its State 
Headquarters is based in Wollongong. The SES maintain 3 levels of certification to command an 
event. A large event like the 2022 flood events required command from a level 3 certified SES 
officer. The Inquiry was advised that the SES has 14 staff members qualified as Level 3 Incident 
Controllers and 13 volunteers recorded as holding level 3 Incident Controller certification.171 The 
SES is the combat agency for flood events and amongst other things is responsible for leading the 
response including evacuations, rescues and resupply in the affected area. 

 
 
 
 

                                                             
168Emergency Management Victoria. (2015). Fundamentals of Emergency Management (Class 1 Emergencies). 
Retrieved from https://files-em.em.vic.gov.au/public/Doctrine/Fund/Fundamentals-EMC1.pdf p 19-20. 
169 NSW SES (NSW State Emergency Services). (2022). Advice to the Inquiry provided 11 May 2022. 
170 AFAC (National Council for Fire and Emergency Services). (2017). Endorsement of Level 3 Incident Controllers. 
Retrieved from endorsement-of-level-3-incident-controllers (3).pdf. 
171 NSW SES (NSW State Emergency Service). (2022). NSW SES Flood Operation, page 14. Advice to the Inquiry 
provided 11 May 2022. 

What is a level 3 incident?  
A level 3 incident is the most complex and will have significant requirements for control and 
coordination of multi-agency response and recovery. It will significantly impact on community 
and infrastructure and is likely to draw on external resourcing from other states or the Australian 
Government. This differs from a level 2 incident, in which a multi-agency approach will draw on 
resources at a local, regional or state level. A level 3 incident will be characterised by the 
establishment of divisions and will likely involve delegation of all functions such as planning, 
public information, operations and logistics.170 As such, a response to a level 3 incident 
requires strong coordination between an IMT and EOC.  

https://files-em.em.vic.gov.au/public/Doctrine/Fund/Fundamentals-EMC1.pdf
file://vfilerdpi/DPI-Home/BurnR/My%20Documents/Downloads/endorsement-of-level-3-incident-controllers%20(3).pdf


 

 

98 

Photo 1: Northern Rivers Incident Control Centre. Source: Halden Boyd, advice to the Inquiry provided 3 May 2022 

Emergency Operations Controller  
The State Emergency Operations Controller (SEOCON) is the Commissioner of Police or delegate, 
and is responsible for controlling an emergency which covers multiple regions. At a state level, the 
SEOCON is responsible for establishing the State Emergency Operations Centre and for the 
provision of state level support to the lead combat agency.  
The role of an Emergency Operations Controller is also replicated at the Regional (REOCON) and 
Local (LEOCON) levels. Again, these positions are held by officers of the NSW Police Force and 
oversee the relevant Emergency Operations Committee. They are tasked with supporting the 
combat agency at the relevant level with resources and coordination across functional and 
supporting areas.  
For a flood emergency, control of which will be administered by the SES as the lead combat 
agency, the relevant EOCON will assist by monitoring flood operations, considering requests for 
other state or national assistance, coordinating the establishment of a Major Evacuation Centre 
and, if requested, coordinating support to the SES and/or other agencies. 

Emergency Service Organisations  
Apart from the SES, the SERM Act assigns responsibilities to other emergency service 
organisations, including the Ambulance Service of NSW, Fire and Rescue NSW, the NSW Police 
Force, the NSW Rural Fire Service, Surf Life Saving NSW, NSW Volunteer Rescue Association Inc 
and Volunteer Marine Rescue NSW.   
Although not all these agencies are designated combat agencies, they all perform critical hazard 
management tasks across the PPRR spectrum. In a flood event, agencies are likely to be called 
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upon by the lead combat agency to support operations, including evacuations, rescue and 
resupply. This is the basis for an all-agency response.172   

Australian Government 
Australian Bureau of Meteorology  
The Bureau of Meteorology (the Bureau) has a number of responsibilities across the spectrum of 
preparedness and response to a flood emergency. It is required to maintain, coordinate, and 
deliver an operational 24-hour weather and flood warning services to the NSW community in 
accordance with Service Level Specifications. It is required to develop warning systems in 
partnership with the SES and other relevant agencies and to provide advice to local government 
and the state in support of its responsibility for flash flooding warning systems.  
The Bureau performs a critical intelligence gathering and analysis function on behalf of the SES. It 
is to act as the flood prediction agency in non-flash flood catchments, and provide weather and 
flood information directly to the SES, SEMC and relevant agencies. In addition, it collects and 
analyses rain and river data, provides real time rainfall and river level data and, as a result, 
publishes forecasts and warnings.  
The Bureau provides an extended weather outlook, as well as short term forecasts and warnings 
for national, state and local governments, emergency management agencies and the general 
community.173 The Bureau will also undertake community education programs and work with the 
SES on similar community engagement and capacity building programs.  
Whilst the Bureau has a critical role in disseminating and providing advice to emergency services, 
it is ultimately the SES which is responsible for issuing an order to evacuate. Weather predictions 
are imperfect, constrained by the quality of technology and should not be the only form of advice 
used when assessing flood risk to a community. 

Australian Defence Force  
Support from the Australian Defence Force (ADF) in response to a flood emergency is coordinated 
through a process known as Defence Assistance to the Civil Community (DACC). Examples of 
such assistance vary depending on the severity of the emergency and the request from state 
authorities but may include planning, accommodation, asset protection, transport, engineering, 
logistics, air support, evacuations and assistance with search and rescue.174 The DACC Policy 
provides guidance on the level of assistance for the provision of ADF support before, during and 
after an emergency.  
Requests for ADF assistance are made by an authorised state official, such as the SEOCON, to 
Emergency Management Australia (EMA), the Commonwealth entity responsible for emergency 
management coordination within the Department of Home Affairs. Such requests are commenced 
through the Joint Operations Support Staff office. 
It is crucial to note that, whilst the ADF may pre-position assets and resources in anticipation of a 
request, it is an Australian Government entity and its assistance is coordinated through state-
national arrangements. 
 
                                                             
172 NSW Government. (2018). New South Wales State Emergency Management Plan. Retrieved from: 
https://www.nsw.gov.au/sites/default/files/2021-04/state-emergency-management-plan-emplan.pdf. 
173 Meeting with the Bureau of Meteorology on 17 April 2022. 
174 Australian Government. (2022). Defence. Support for the Australian Community. Retrieved from 
https://www.defence.gov.au/programs-initiatives/support-australian-community.  
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Photo 2: 6th Engineer Support Regiment in Lismore. Source: Australian Army Twitter 

Local government 
Local government performs a critical role across the PPRR spectrum. Following the principle that 
risk mitigation and response should originate from the lowest effective level, local government 
undertakes responsibilities including convening the LEMC and recovery committee, working with 
state counterparts to identify priority risks and undertaking an all-hazard approach to emergency 
risk management.   
Local government has an obligation to work with the LEMC and community to minimise disaster 
risk exposure through planning and preparedness measures. For Lismore, this includes but is not 
limited to management of the levee, maintenance of drainage, flood engineering, and planning and 
maintenance of the creeks and tributaries. How engaged a council is in emergency management 
will dictate how aware a community is about its flood risk. Mitigation strategies for natural disasters 

                                                             
175 Australian Government. (2022). Defence. Support for the Australian Community. Retrieved from 
https://www.defence.gov.au/programs-initiatives/support-australian-community. 

Defence Assistance to the Civil Community  
There are six levels of DACC:  
• DACC 1 – localised, short-term emergency responses 
• DACC 2 – significant crisis response or relief assistance  
• DACC 3 – significant recovery assistance 
• DACC 4 – local, small-scale non-emergency support 
• DACC 5 – general, significant non-emergency support 
• DACC 6 – support to law enforcement – no use of force (including no intrusive or coercive 

acts)175 

https://www.defence.gov.au/programs-initiatives/support-australian-community
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are difficult to implement without a council focused on emergency management and community 
resilience.  
There are further additional steps that local governments should take in preparation for natural 
disasters. For example, the Audit Office of NSW has recommended that councils develop and 
update business continuity plans and subplans and improve the monitoring of risks, controls and 
actions for natural disaster impacts.176 Such processes will support continuous improvement and a 
culture of learning and adaptation within councils, ensuring continuity of services to community.   

Resilience NSW  
Resilience NSW was established in May 2020 as an executive agency in the Premier and Cabinet 
cluster, incorporating the role of the former Office of Emergency Management which was part of 
the Department of Communities and Justice. It undertakes specific recovery tasks in support of the 
SERCON. These accountabilities include the conduct of key recovery roles, recovery policy, 
planning, coordination and development, hosting of the welfare services functional area, and other 
logistical responsibilities.   

Functional Areas 
The SERM Act and State Emergency Management Plans also outline the roles and responsibilities 
of functional areas, being “a category of service involved in the prevention of, preparation for, 
response to or recovery from an emergency.”177 They are divisions or agencies within the NSW 
Government that perform specific functions that may support a combat agency to resolve the 
consequence of an emergency or risk management leadership within a specific area.  

Functional Area Coordinators 
A Functional Area Coordinator is responsible for developing and maintaining risk management 
measures across the PPRR spectrum – in this case, relevant to flood events. During an 
emergency, they are tasked with the coordination of functional area support and resources for 
response and recovery operations. The Functional Area Coordinator has the authority to commit 
resources from organisations within its jurisdiction.  
Functional areas are also tasked with maintaining key infrastructure, such as telecommunications, 
wastewater treatment and electricity. They are critical for monitoring service delivery and enabling 
services that support the emergency response.  
 
 
 
 
 
 
 
 

                                                             
176 Audit Office of NSW. (2022). Local government business and service continuity arrangements for natural disasters. 
Retrieved from Local government business and service continuity arrangements for natural disasters | Audit Office of 
New South Wales (nsw.gov.au).  
177 NSW Government. (2018). New South Wales State Emergency Management Plan, s428. Retrieved from NSW State 
Emergency Management Plan. 

https://www.audit.nsw.gov.au/our-work/reports/local-government-business-and-service-continuity-arrangements-for-natural-disasters
https://www.audit.nsw.gov.au/our-work/reports/local-government-business-and-service-continuity-arrangements-for-natural-disasters
https://www.nsw.gov.au/sites/default/files/2021-04/state-emergency-management-plan-emplan.pdf
https://www.nsw.gov.au/sites/default/files/2021-04/state-emergency-management-plan-emplan.pdf
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Photo 3: Flood Damage. Source: Australian Army Twitter 

Reflections on the emergency management 
arrangements 
NSW’s emergency management arrangements operate on the strengths of the SERM Act, which 
clearly establishes the responsibilities, definitions and governance for combat agencies and 
functional areas, including paid staff and volunteers. Governance arrangements for state, regional 
and local committees link all levels to processes and outcomes set by the SERM Act.  
The emergency management arrangements constitute a system for training, discussions, planning, 
reviews and the development of individual personal relationships that facilitate effective 
interoperability across the PPRR spectrum. This has been the case for many years and, on the 
surface at least, seems well understood across emergency management agencies. When used 
often and well implemented, the arrangements are effective in protecting life, property and critical 
infrastructure. What became evident in the recent floods is that the arrangements are not well 
understood at multiple levels of the response phase of PPRR.  
Routinely throughout the Inquiry’s discussions and interviews with agency heads and others who 
work in the emergency services, most, if not all, indicated ‘the arrangements’ are sound and well 
understood. Little change has been proposed to the Inquiry to strengthen the arrangements. Yet 
this case study has found that emergency management capability, resourcing, 
information/intelligence/public information, community engagement and other core functions of the 
current arrangements bore the brunt of criticism and public commentary.  
The arrangements provide considerable opportunity for support, sharing and task delegation to 
agencies or groups who have capability and capacity. They permit requests for assistance to be 
directed to interstate and national government agencies. They are designed to operate so that no 
combat agency is alone or overwhelmed regardless of the scale of an emergency. In fact, they 
work best when the lead agencies have the organisational maturity and systems to fully realise the 
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benefits of interoperability. The arrangements do not restrict anyone from asking for assistance at 
any stage of an emergency.  
Unfortunately, the Inquiry found a reluctance amongst the SES to act pre-emptively or seek 
support and assistance as an emergency nears or descends upon a community. The SES did not 
use the full breadth of processes and powers available to it under the SERM Act. The forward 
leaning approach that allows pre-positioning and readiness of ‘all’ the state’s available resources 
was not evident. This includes planning and preparedness for response. The proposition of 
‘planning for the worst and hoping for the best’ is not in the minds of some agencies as an 
emergency commences, whilst other emergency services will wait to be asked or told to assist, 
rather than acting proactively. 
The Queensland and Victorian emergency management systems have attempted to address 
shortcomings of this kind through ‘guiding principles’ for emergency management. Principles for 
emergency management already exist within the NSW EMPLAN and the SERM Act. However, the 
NSW principles are largely procedural and do little to alter agency mindsets to clearly instil a social 
and moral obligation to act proactively to meet community expectations. 
With each event, the community’s expectations for a professional and timely response grows. To 
support this expectation, the NSW emergency management arrangements should include a set of 
guiding principles that complement the EMPLAN and SERM Act to clearly establish this social 
contract between emergency management agencies and the community. The State Flood Plan 
does include principles of this type, but they should be consistent across all emergency 
management plans. The following key elements would need to be reflected in these principles: 
• giving priority consideration to vulnerable communities and the unique needs of such 

individuals 
• recognising that organisational culture, respect amongst partners and effective communication 

between agencies, community and individuals are critical to an effective response  
• basing arrangements on ‘plan for the worst and achieve the greatest good for the greatest 

number’ 
• recognising that all emergencies require an all-agencies response, and agencies must maintain 

focus on continuous improvement both individually and collectively 
• recognising that the protection and preservation of life is the paramount objective of emergency 

management   
• ensuring that emergency management incorporates the protection of property, infrastructure, 

the environment, cultural heritage and biodiversity.  
• It is well understood across the arrangements that an emergency is best managed at the 

lowest effective level. However, this requires that arrangements are exercised, tested and 
reviewed to identify opportunities for continuous improvement. In ‘non-disaster times’ the Local 
Emergency Management Committee can fulfill this critical function. In addition, it would be of 
value for the LEMC to work with the combat agency to consider:   

• a preferred multi-agency Incident Management Team model  
• a broadening of the emergency management system to include community, industry and non-

government service providers at the ‘lowest functional level’.  
Many documents which define emergency management arrangements at a local, regional and 
state level have not been reviewed in a timely matter. Whether this is a result of inadequate 
resourcing or inadequate exercising of the plans at corresponding levels, the arrangements should 
have been reviewed at either their prescribed review date, following subsequent inquiries or 
reviews, through timely exercising of the plans, or after any flood event. It is vital that emergency 
management committees at all levels review and exercise plans as a matter of urgency to ensure 
they are fit for purpose and meet community expectations. It is also important that the language 
and intent of EMPLANs and Flood Plans at all levels be consistent.  
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The NSW Flood Plan specifies that liaison officers should be provided and that an EOC should be 
co-located with an ICC. Although this is the preferred model, it is not explicit. Liaison arrangements 
are ad hoc at best, and this flood emergency demonstrated that further investment is required in 
Lismore to enable a fit for purpose facility capable of hosting both an EOC and ICC. The best 
outcomes of emergency management are achieved when co-location occurs; however, this should 
not come at the expense of individual facilities. The arrangements have also demonstrated that 
culture and maturity within a combat agency is essential to understand the scope of operations, the 
role of the EOC and area of operation.178  
Intelligence arrangements are an equally important component of IMT and EOC collaboration. 
Throughout the flood planning literature, significant emphasis is placed on the collation of 
intelligence, both localised and specialist. However, it is not clear in NSW how such flood 
intelligence is utilised, how it is weighted, or if multiple agencies can feed into this process. A 
standing joint intelligence unit should be considered under the arrangements to facilitate 
interoperability and align flood response measures with all-hazard and all-agency principles. At a 
state level, the SEMC should consider what governance is required to adopt a continuous 
improvement approach to intelligence across all agencies.  
The NSW Flood Plan establishes a multifaceted role for the SES. Given the breadth of this role, in 
complex and widespread events the capacity of the SES to effectively control an emergency will be 
tested. The SES should consider how to improve interoperability and collaboration between IMTs 
and EOCs. The Inquiry has heard from multiple sources that SES has a practice of not deploying 
sufficient resources early enough during an event or asking for assistance from other agencies.  
In addition, a significant amount of control rests with the SES Controller/State Deputy Controller 
and State Command Centre, creating the potential for confusion within the chain of command, and 
potentially compromising the timeliness of decision-making and the ability for an emergency to be 
managed at the lowest effective level.   
It is essential that emergency management arrangements for the Northern Rivers Region 
encapsulate a catchment-wide approach across the PPRR spectrum. Local decision makers have 
already taken this approach. The Northern Rivers Local Emergency Management Plan covers the 
local government areas of Lismore City, Kyogle and Richmond Valley. River systems do not 
respect local government boundaries and this flood demonstrated that a lack of communication 
between upstream and downstream communities can have devastating impact. The arrangements 
need to consider what a catchment plan would entail and what governance is required to empower 
it. 

                                                             
178 The Inquiry notes that at the time of writing the NSW Government announced an investment of $132 million to the 
NSW State Emergency Service. It is understood that a part of this investment will be used to fund a purpose built 
Incident Control Centre in Lismore.   
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Photo 4: NSW SES and Army personnel on standby during March floods. Source: Australian Army Twitter 

The 2022 Lismore Flood Event  
While the detailed timeline of the first Lismore flood in 2022 focuses on the response period 
between late February and early March 2022, it is important to understand the context in which this 
flood took place. As the Inquiry heard, no two floods are identical; and the environment in which 
this flood occurred contributed significantly to what was ultimately an historic flood 

Context to flood timeline 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4: Summer of 2021-22 rainfall. Source: The Bureau of Meteorology briefing to Flood Inquiry 14 April 2022  
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In the months preceding the 2022 floods, Northeast NSW experienced significant weather events. 
A La Niña watch had been issued by the Bureau on 14 September 2021, becoming an alert on 12 
October, and being confirmed with a formal declaration from the Bureau of a La Niña event for the 
2021–22 summer on 21 November.  
As a result, rainfall in November 2021 ranged from ‘above average’ to ‘highest on record’. Across 
the duration of the 2021–22 summer period, the Northern Rivers experienced ‘very much above 
average’ to the ‘highest on record levels of rainfall’. Whilst many across emergency services and 
the community spoke of a saturated catchment after the floods, it was not clear that the SES 
appropriately planned its resources to be prepared for this heightened risk. 
By December 2021, rainfall across the East Coast of Australia had resulted in record breaking wet 
soils “leaving the landscape with limited capacity to absorb rain in February and March 2022”.179 
Effectively, the pre-condition of the catchment was as wet as it has been on historical record.180 
Emergency services were aware that catchments were already saturated, with rainfall predicted to 
flow straight into the system. Intense and heavy rainfall in the Richmond and Wilsons catchments 
carried with it the possibility of flash flooding, creek and river rises.  
From 2 January 2022, ex-Tropical Cyclone Seth continued to produce severe weather, resulting in 
heavy rain and damaging surf. In response, the Northern SES Zone was briefed by the Bureau on 
its impact and the SES considered establishing an IMT as of 3 January. On 15 January, the 
Bureau issued a Severe Weather Warning for parts of the Northern Rivers including heavy rainfall 
and risk of potential flash flooding. 
In addition, the SES issued a Minor Flood Bulletin for the Wilsons River at Lismore on 21 January: 
it indicated the Wilsons River would peak near 4.2 m. A Flood Watch Bulletin for parts of the 
Northern Rivers was issued on 1 February: it indicated that the Wilsons River catchment was likely 
to be affected and would experience minor flood levels.  
The evidence provided by the Bureau to emergency services in the months preceding March 2022 
clearly demonstrates that the Wilsons-Richmond River Catchment was primed for a devastating 
flood. The Inquiry heard that the Bureau held 122 individual briefings on the outlook of the severe 
weather season between August and December 2021 to partners and stakeholder across NSW 
and Queensland.181 However, whilst credible information was available to emergency services, it 
wasn’t appropriately actioned to mitigate risks to the community.    

Lismore Flood Event Timeline 
The timeline below is a snapshot of the events that took place in the lead up to the first flood event 
which occurred on 28 February. It is based on information provided to the Inquiry by the SES, the 
Bureau of Meteorology, local SES units and submissions from the community.  

Tuesday,  
22 February 2022 
 

The state-wide operation which ultimately encompassed the Lismore Flood 
Event commenced at about 6:30 am. The response was trigged by the 
Bureau issuing a Thunderstorm Warning for parts of the Blue Mountains, 
Hawkesbury, Cessnock, Maitland, Gosford, Wyong and Sydney. This was 
followed by a Severe Thunderstorm Warning later that day for heavy 
rainfall for the Metropolitan area and parts of the Hunter, Illawarra and 
Central Tablelands areas.  

                                                             
179 Bureau of Meteorology. (2022). Advice to the Inquiry provided 14 April 2022. 
180 Ibid. 
181 Bureau of Meteorology. (2022). Advice to the Inquiry provided 14 April 2022. 
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Wednesday,  
23 February 2022 
 

The Bureau issued a Severe Weather Warning for the Northern Rivers and 
parts of Northern Tablelands Forecast District, with heavy rainfall forecast 
to develop across north-east NSW later that day.  
The Bureau commenced daily weather briefings for the SES on 
23 February to facilitate resourcing, planning, intelligence and public 
information in support of Zone-based IMT operations. The SES activated 
the SES State Command Centre (SCC) and 2 Rural Fire Service (RFS) 
aircraft were deployed to Casino Airport – a rescue helicopter with down 
the wire capability and a reconnaissance and re supply helicopter fitted 
with a camera. 

Thursday,  
24 February 2022 
 

Heavy rain fell across the Northern Rivers, including 78 mm at Whiporie 
(Northern Rivers) in 3 hours to 4:30 am, 45 mm observed at Mullumbimby 
(Upper Main Arm) in the 30 minutes to 2 am, and 222 mm at Upper Rous 
River (near Murwillumbah).  
The Bureau issued another Severe Weather Warning for heavy rainfall 
which may lead to flash flooding for people in the Northern Rivers and 
parts of the Mid North Coast and Northern Tablelands. Locations advised 
to be potentially affected included Tweed Heads, Lismore, Grafton, Coffs 
Harbour, Tenterfield and Dorrigo. The Bureau then cancelled the Severe 
Weather Warning at 9:20 pm as heavy rainfall was considered unlikely 
over north-east NSW. 
SES Northern Zone established an IMT at Goonellabah at about 7 am. 
Numerous flood warnings and watches commenced via Flood Bulletins 
which varied in severity. These included watches and warnings for the 
Clarence, Tweed, Wilsons, Bellinger, Orara, Brunswick, Nambucca and 
Richmond rivers and Marshalls Creek, in addition to warnings for the 
Lachlan, Paroo (NSW) and Darling rivers. 
The SES commenced daily strategic updates and deployed 7 members to 
support the Northern Zone IMT, in addition to 3 Flood Rescue Operators. 
Fire and Rescue NSW (FRNSW) deployed a Strike Team (Flood Rescue 
in Water Capable) to the Lismore SES Unit. The strike team comprised 2 
teams of 4 members and one team leader, together with 2 team members 
to operate a high trans pump. An aircraft refuelling asset was moved to 
Casino Airport. 

Friday,  
25 February 2022 
 

The Bureau embedded a dedicated hydrologist within the SES State 
Operations Centre. The Bureau upgraded the Flood Warnings for the 
Orara and Richmond rivers, while Flood Warnings for the other rivers 
remained the same or were downgraded. 
An SES Moderate Flood Bulletin was issued at 7.22 am indicating heavy 
rainfall across Wilsons River Catchment since 23 February could cause 
minor flooding in Lismore. Peak flows from along Leycester Creek and 
Wilsons River arrived at Lismore overnight, with river levels along Wilsons 
River at Lismore reaching moderate levels (7.2 m) at 6:30 am with a 
moderate flood peak expected Saturday morning 1 am of 7.3 m. 
Two additional aircraft were deployed, a light reconnaissance and resupply 
helicopter based at Casino Airport and a Night Rescue capable aircraft 
based in Lismore. There was now a total of 4 aircraft in place to support 
the Northern Rivers Zone. FRNSW deployed an additional Strike Team 
(Flood Rescue in Water Capable). 
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Saturday, 
26 February 2022 
 

Heavy rainfall across the Wilsons River catchment since 23 February had 
caused moderate flooding along the Wilsons River at Lismore. River levels 
were receding by the morning of 26 February. However, levels were 
expected to rise again if more rain fell in the catchment. Some rural areas 
were isolated by flood waters, but this was only expected to be short term.  
The Bureau issued a Severe Weather Warning for heavy rainfall and 
damaging winds for North-East NSW at 5:15 am on 26 February. 
Locations likely to be impacted included Lismore, Grafton, Coffs Harbour, 
Byron Bay, Ballina, Casino, Kyogle, Yamba, Maclean, Woolgoolga, Sawtell 
and Dorrigo. The Bureau issued 2 moderate to major flood warnings at 
3:20 pm and 10:30 pm for the Wilson’s River at Lismore from overnight 
Sunday into Monday. Renewed river rises were forecast for Lismore.  
The SES issued a flood watch media release at about 4 pm forecasting 
heavy rain from Sunday, which when combined with a saturated 
catchment, would create a risk of life-threatening flash and riverine 
flooding. Flood scenarios indicated that key rivers would most likely peak 
just below or at moderate levels, for example, the Wilsons River at Lismore 
(5-6 m) and Richmond River at Coraki (5 m). Other models indicated that 
major flooding was possible for the Wilsons River at Lismore (around 10 
m) and Richmond River at Coraki (around 6 m).  
The SES deployed additional resourcing to support the Northern Zone, 
bringing the total additional resourcing to 21 members in IMT roles and 15 
field operators for flood rescue and storm operations.  
Flood watch No.5 issued at 1:30 pm indicating moderate to major flooding 
for Wilsons and Richmond rivers. The SES issued a second Major Flood 
Bulletin at 11:50 pm which indicated renewed river rises were likely, with 
moderate to major flooding possible from overnight Sunday into Monday. 

Sunday,  
27 February 2022 
 

The Bureau issued a Severe Weather Warning for damaging winds and 
heavy rainfall for the Northern Rivers early in the morning. The rain 
intensified over the course of the day with the following records: 
341.6 mm at Lismore Airport – the highest daily rainfall for this station 
based on 21 years of data. The previous record was 324.8 mm on 
31 March 2017. 
775 mm at Dunoon (Lismore) 
701.8 mm at Upper Coopers Creek – the highest daily total in the standard 
NSW network since 1954 and in Australia since 1998, and the third highest 
on record for NSW. 
The SES Strategic Operational Briefing noted potential life-threatening 
weather events as a result of the low-pressure system over South-East 
Queensland and North-East NSW. The risk of life-threatening flash 
flooding was highlighted and was reiterated at a joint press conference at 
midday. 
The SES made a local ‘DACC 1’ request for the Lismore area. The local 
ADF supported the North Coast Incident Management Team with 
doorknocking, sandbagging and use of their vehicles. 
The Bureau issued a major flood warning for the Wilsons River at 2:15 pm 
which indicated a major flood level (9.7 m) early Monday, with rises to 11 
m possible during Monday. Evacuation Warnings and Orders followed that 



 

 

109 

afternoon, overnight and into the early morning on 28 February. The 
Lismore CBD received an evacuation order at 9:30 pm to be out of the 
area by 5:00 am. South and North Lismore received evacuation orders at 
9:30 pm to evacuate by 10:00 pm. 

Monday, 
28 February 2022 
 

The Lismore Levee overtopped at about 2:30 am, flooding the Lismore 
CBD. The SES Lismore City Unit Commander contacted FRNSW to 
request that the Levee Overtop siren be sounded at about 1:45 am. 
However, FRNSW was unable to respond as Lismore Station was already 
inundated.182  
The Wilsons River at Lismore exceeded the previous flood record of 12.46 
m from 1890. The river reached a height of 14.39 m before the gauge 
failed at 12:59 pm. The river was close to its peak at this point which was 
recorded as 14.40 m. The SES issued a Flood Warning for the entire 
Northern Rivers region. 
SES rescues commenced at about 4:45 am when water flood rescue 
operators on reconnaissance rescued 2 individuals from powerlines and 
multiple others from properties. Over the course of the day, over 1,900 
requests for assistance were received by the SES in Lismore, including 
862 flood rescue activations. This was supported by large scale rescues in 
Lismore and other areas by members of the community using private 
boats, canoes, jet skis and other watercraft to rescue trapped residents. 
In the Northern Zone ICC, Liaison Officers were in place from Resilience 
NSW, NSW Rural Fire Service, NSW Police, Fire and Rescue NSW, NSW 
Ambulance, Surf Life Saving NSW, Marine Rescue NSW, WELFAC, 
EUSFA, SEOC, NSW Department of Primary Industries and the NSW 
Telco Authority. The Australian Defence Force deployed aviation assets, 
high clearance vehicles and 200 personnel to support SES in the Northern 
Rivers. 
Telecommunications systems were disrupted, primarily due to a lack of 
power and a number of people experienced difficulties with accessing the 
SES hotline, with long wait lines and calls dropping out. Telstra outages 
were reported at The Channon, north of Lismore, which was isolated by 
flood waters. Impacted residents were unable to call 000. The Government 
Radio Network (GRN) and public networks also experienced isolated 
outages, primarily due to power outages, and Cell on Wheels devices and 
generators were deployed to Lismore and Grafton. 
The SES submitted a ‘DACC 2’ request for the following ADF assistance: 
Rotary Wing Support with 24-hour search and rescue capability with winch 
capability and surveillance support 
High Clearance Vehicles 
evacuation duties, including general duties support and sandbagging in 
Lismore. 
By 4 pm the SES completed 1,920 requests for assistance with a further 
1,225 remaining outstanding in the Northern Zone.  

 
                                                             
182 The Inquiry notes that it is not Fire and Rescue NSW’s responsibility to sound the bell, as this is not part 
of local emergency management plans.  



 

 

110 

 
Figure 5: Lismore Flood Evacuation Route. Source: Northern Rivers EMPLAN 

 
Photo 5: Flood inundation in Lismore. Source: NSW Spatial Services 

Tuesday, 
1 March 2022 

A separate flood warning remained current for the Wilsons River at Lismore 
where record major flooding occurred and the levee remained overtopped 
since early the previous day. The Bureau did not amend this advice throughout 
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 the day. Five evacuation warnings remained current for about 308,000 people 
including residents of Lismore. A total of 25 Evacuation Orders were current for 
about 33,000 people, including Lismore CBD, North Lismore and South 
Lismore.  
The Northern Zone ICC remained in place with a 24-hour roster. Personnel had 
been isolated due to flood waters and were unable to access accommodation 
facilities. The Lismore SES Unit also evacuated its facility due to rising flood 
waters. The Northern Zone ICC is supported by the Metro Zone command, 
having expanded its area of operation to include the Central Coast. As at 4 pm, 
the SES completed 3,006 requests for assistance with 1,635 remaining 
outstanding in the Northern Zone.  

Wednesday,  
2 March 2022 
 

By 4:30pm on 2 March 2022, across the Northern Rivers region: 
numerous communities were isolated by flood waters 
7 Evacuation Warnings were in place for 294,391 people 
30 Evacuation Orders were in place for 59,308 people 
23 Evacuation Centres were active with 13 of these staffed by WELFAC 
227 schools were non-operational  
limited vehicle access for essential services and supplies was restored to 
Lismore CBD, but still closed to the public 
telco agencies were responding to multiple isolated outages and were 
progressively restoring services as access and conditions allowed. There were 
significant communication outages in Ballina, Murwillumbah and Wooli 
efforts were underway to maintain power to the multi-user communications 
tower at Mt Nardi, near Nimbin by delivering fuel for backup generators 
Recovery Committees met in the afternoon to begin the recovery process for 
impacted communities 
11 aircraft were strategically placed in key areas around NHZ. 

Thursday,  
3 March 2022 

The Bureau issued a moderate flood warning for the Wilsons River at Lismore 
at 10:50 am.  The Wilsons River was at 7.4 m. Moderate flood levels were 
expected to fall by midday on Thursday. The Bureau advised that there was 
still potential for river rises due to ongoing rainfall. The Bureau issued a minor 
flood warning for the Wilsons River at Lismore at 4:20 pm. Minor flood levels 
were predicted to fall overnight and into the weekend, and the river was 
predicted to fall below 4.2 m by Saturday.  
Interstate IMT, liaison and flood rescue personnel were deployed from ACT 
SES, Victoria Police, Victoria SES, South Australia SES, the Metropolitan Fire 
Service (SA), Tasmania SES and DFES (WA). The Australian Defence Force 
was assisting with aviation resources across the state and ground crews in 
Northern NSW.  
The Metford ICC was activated in support and was running a separate dayshift 
IMT for the Hunter Command (adding Mid North Coast during the day) with 
nightshift shared with Goonellabah.  
Areas of the Northern Rivers continued to experience flooding as water levels 
receded from record heights. Response operations were continuing in many 
communities, with recovery efforts ramping up as waters receded. The focus of 
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efforts there was to provide rapid relief, resupply impacted communities and 
conduct an effective transition to recovery. 
SES, NSW RFS and FRNSW were working to establish a base camp facility to 
support the ongoing response to the Lismore area. Efforts to find a suitable 
location were ongoing. 
SES established Division command for Damage Assessment and Rapid Relief. 
A large number of resources from FRNSW, RFS and ADF supported the 
Damage Assessments and relief effort. A number was being established for 
members of the community to contact for rapid relief and resupply requests. 

Friday,  
4 March 2022 

Damage assessments commenced in Lismore and, as of 4:00 pm, 568 
assessments were undertaken.  
The SES submitted a ‘DACC 2’ request for assistance from personnel and 
equipment to support a range of response, relief, and clean-up activities. This 
included continued aviation support and support for search and rescue, 
evacuation operations, road clearance, removal of debris, clearing access to 
critical infrastructure, damage assessments and essential services. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 6: Satellite images of flood damage. Source: Halden Boyd, submission to the Inquiry. 
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Analysis of emergency management response to 
Lismore floods  
The primary objective of emergency management is the protection of human life. Implicit in this 
objective is a willingness on the part of emergency service providers to help people in their 
greatest hour of need. The community, which should always be actively engaged in emergency 
management, expects emergency services will be provided in times of need. It is important that the 
community has confidence in the ability of emergency service agencies to respond effectively to 
any natural disaster. 
The SES has undergone reviews and internal restructures over the past decade. The 
organisational transformation which commenced in 2014 was intended to help address poor 
systems and communication functionality, limited preparedness and predictive capability, 
increased frequency of emergency events, increased demand for services and the growing 
importance of ICT capability in disaster management.183 However, the response of the SES in the 
Lismore Floods was still constrained by inadequate systems, poor communication and limited 
preparedness.  
It would also appear many recommendations from previous reports and inquiries into the SES 
have not been implemented. The SES is not alone here. The NSW Audit Office has found that no 
emergency service agency has adopted a comprehensive approach to addressing public inquiry 
recommendations.184  
The floods which impacted the Northern Rivers were record-breaking and resulted in a complex 
and large-scale operation. Notwithstanding this, the SES quickly became overwhelmed in every 
aspect of its response. It is clear that the organisation needs further significant review and change 
to be fully fit for purpose.   

Prevention and preparation  
For the purposes of this case study, the prevention and preparation stages of the emergency will 
be assessed together. This section looks at what activities took place immediately prior to 
22 February 2022 and reviews the roles and responsibilities of the combat agency, supporting and 
functional agencies and other key stakeholders.  

Flood emergency planning and engagement  
The State Flood Plan requires the SES to develop, review and maintain flood sub-plans. An 
endorsed flood plan for Lismore City was in place at the time of the event. However, the plan was 
not reviewed after the 2021 floods in the Northern Rivers, when minor to major flooding resulted in 
evacuation orders and warnings affecting some 800 people and isolating 16 communities. 
Part of preparation by the SES commenced in October 2021, with the provision of a seasonal 
briefing to emergency service agencies and partner organisations. This briefing covered the 
potential for flooding across the state over the 1 October 2021 to 31 March 2022 storm season, 
which had been heightened by the declaration of a La Niña weather system. In November 2021, 
the SES held 2 further agency briefings on flooding threats, but no general pre-season briefing was 

                                                             
183 NSW SES (NSW State Emergency Service). (2021). Advice to the Inquiry provided 18 May 2022.  
184 Audit Office of NSW. (2021). Addressing public inquiry recommendations – Emergency response 
agencies. 22 April. Retrieved from: https://www.audit.nsw.gov.au/our-work/reports/addressing-public-inquiry-
recommendations---emergency-response-agencies  

https://www.audit.nsw.gov.au/our-work/reports/addressing-public-inquiry-recommendations---emergency-response-agencies
https://www.audit.nsw.gov.au/our-work/reports/addressing-public-inquiry-recommendations---emergency-response-agencies
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held for the Northern Rivers LEMC. The LEMC did, however, discuss at its meetings the La Niña 
weather pattern and the high potential for adverse weather events in the region.185   
The SES ran community awareness and engagement campaigns in the Northern Rivers between 
June and December 2021. These were largely digital and print-based as a result of COVID-19 
restrictions. Campaigns were facilitated through social media, print and media advertising. The 
easing of COVID-19 restrictions in early 2022 saw the SES hold community meetings in Lismore in 
the leadup to February 2022. It also created a website for the Northern Rivers Catchment which 
contained local information on flood risks, preparedness activities and links to Bureau and council 
information, including information for culturally and linguistically diverse groups.  
However, community awareness of flooding in Lismore appears to be derived mostly from an 
individual’s own lived experience. Certainly, prior to the 2022 floods there was little appreciation of 
the potential for unprecedented devasting impacts from off the scale flooding.  
By way of contrast, the SES had a more sophisticated preparedness campaign in the Hawkesbury-
Nepean catchment. (For more information, refer to the Hawkesbury-Nepean Valley case study: 
one of the highest flood risks in NSW.) While the Hawkesbury-Nepean has likely the highest risk of 
significant impact from flooding, the Northern Rivers has the highest frequency of floods. It would 
be prudent for preparedness campaigns in the Northern Rivers to align more closely with the 
Hawkesbury-Nepean approach. This must go beyond lived experience to potentially yet to be seen 
further consequences of future flooding. The recent event in Lismore is an ideal launching point for 
a shift in communications.   

 
Figure 6: Lismore CBD Flood Information. Source: NSW SES Website 

Training and Exercising 
During the 2020–21 financial year, SES undertook the following flood preparation exercises:  
• Incident Management Functional Exercise (Exercise Scorpius 1) attended by 40 participants 

based in Wollongong and across all SES zones 

                                                             
185 Northern Rivers LEMC. (2022). Advice to the Inquiry provided 12 July 2022. 
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• Flood Rescue Boat Exercise (Exercise Who Let the Boats Out) attended by over 200 people 
across 53 units utilising 65 boats with exercise control in Bondi Junction and boat crews across 
the state operating on their local waterways.186 

In addition, an online webinar-based training program was delivered to assist members in 
maintaining operational capability and capacity through skills and knowledge development.187  
During 2020–22, COVID-19 had an impact on the ability of the SES to conduct face-to-face 
exercises, training and general capability development. The SES was able to recommence in-
person training and exercising from 25 February 2022, following the lifting of COVID restrictions. 
The SES should reprioritise face-to-face training operations for staff and volunteers.  
Incident Management Team training of volunteers appears to have been limited in the SES 
Northern Zone, creating significant gaps in local operational knowledge and capability. Through the 
2021–22 financial year, only 23 SES members completed In Water Flood Rescue training across 
the state. In the previous 3 years, 41-49 individuals were trained each year for In Water Flood 
Rescue. Based on advice received, it is estimated that only 215 members are accredited ‘In Water 
Operators’ and 426 members are ‘On Water Operators’. This represents about 6% of the SES 
volunteer base and is a significant operational constraint for the lead combat agency for floods.  
This demonstrates a fundamental need for the SES to improve its volunteer management systems 
to better understand operational capability and develop more targeted recruitment and training 
programs to address gaps in skills. This should extend to interagency training exercises facilitated 
by the SES as the lead combat agency for floods.   

Insights 
1. The SES should train and exercise to the State Emergency and Rescue Management Act 

1989 (SERM Act), state government policies and Australian Maritime Safety Authority 
requirements. Training should occur regularly to test flood rescue capabilities. 

Resourcing and capability development  
In the 2021–22 financial year, the SES received an operational budget of $193.1 million and a 
capital budget of $47.3 million. This included $930,000 for facilities management. Under the SES 
Act, it is the responsibility of local government to provide and maintain facilities for the local SES 
unit. SES zone headquarters are owned and leased back to SES by Property NSW. The Inquiry 
notes that it is not uncommon for SES facilities to be on flood prone land, as is the case with the 
Lismore, Woodburn and Broadwater SES units.  
The SES runs a fleet replacement program (FRP) which commenced in 2018–19 to replace the 
existing fleet of 762 vehicles transferred to SES from local government. However, it appears that 
feedback from local units was not adopted in the design of this program.  
Acquiring fit-for-purpose facilities, free from flood prone land, remains a critical challenge for the 
SES, with local units operating from outdated and underfunded facilities. This continues to have an 
impact on the incident management capability and capacity of the SES and on its ability to deliver 
effective services to the community.   
In the Northern Rivers, local SES units are required to operate boats up to 30 years old. There is a 
sense amongst local units that resources have been prioritised to other emergency services, with 

                                                             
186 NSW SES (NSW State Emergency Service). Advice to the Inquiry provided on 19 July 2022; and NSW 
SES (NSW State Emergency Service). (2022). NSW SES Volunteers Take to the Water for Flood Boat 
Training. Retrieved from https://www.ses.nsw.gov.au/news/all-news/2021/nsw-ses-volunteers-take-to-the-
water-for-flood-boat-training/. 
187 NSW State Emergency Service. (2021). Annual Report 2020-21 p 18, Retrieved from 
https://www.ses.nsw.gov.au/media/5313/nsw-ses-annual-report-2020-2021.pdf. 

https://www.ses.nsw.gov.au/news/all-news/2021/nsw-ses-volunteers-take-to-the-water-for-flood-boat-training/
https://www.ses.nsw.gov.au/news/all-news/2021/nsw-ses-volunteers-take-to-the-water-for-flood-boat-training/
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the SES missing out on critical funding. It is commonly noted that the SES struggles to have 
available good quality, up to date boats. 
Generally, the SES volunteer database is unfit for service. Whilst the current system contains 
volunteer skills information, the process for operationalising volunteers is reactive. An email is sent 
to all zones asking volunteers to submit an EOI with their skills – information already available 
within the system.  
Clear inefficiencies exist in how the SES develops surge capacity during an emergency and this 
creates unnecessary work during large scale operations. During the flood event in the Northern 
Rivers, the SES sought outside assistance while many volunteers who had submitted their EOI 
were not contacted.  

Insights 
2. The SES should develop a contemporary volunteer management system with the ability to 

track volunteer skills, qualifications and availability. It should have the ability to integrate with 
other volunteer emergency service systems when surge capacity is required. 

3. NSW emergency service agencies should develop a shared volunteer skills matrix to identify 
opportunities for interoperability, particularly during major disasters. This should be 
supported by interagency training to build common skill sets across emergency management 
agencies. 

4. The NSW Government should undertake a rescue capability audit of emergency services to 
ensure agencies can facilitate rescues in line with community expectations. 

5. Consideration should be given to funding SES Unit Commanders as fulltime paid positions 
with responsibility for working closely with LEOCONs, other emergency services, functional 
areas, supporting agencies and the public. 

6. A community and business education program on flooding, including its dynamic and 
unpredictable nature and effects, should be developed for the Northern Rivers. 

7. As a matter of urgency, a whole of Northern Rivers catchment flood plan should be 
developed in partnership with local councils, LEMCs and other relevant stakeholders. 

Response  
This part of the analysis explores what response activities took place during the period between 
22 February and early March 2022. It reviews the roles and responsibilities of the combat agency, 
supporting and functional agencies and other key stakeholders. It also reviews the operational 
capability of the Incident Management Team, State Command Centre (SCC) and Emergency 
Operations Centre.  

Incident Management Arrangements  
The SES has undergone significant and disruptive change since 2014. This culminated in the SES 
implementing a new service delivery structure in 2018, moving from 17 regions to 5 zones. The 
shift to 5 zones was meant, in part, to address poor visibility of operations during major events, 
poor systems and communication functionality, increased demand for services and the growing 
importance of ICT capabilities. 
The SES adopted the Australasian Inter-Service Incident Management System (AIIMS) in 2006 to 
align with other emergency agencies. The AIIMS framework provides a common operating 
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structure for emergency management that is adaptable and scalable. AIIMS is centred on 
management of incidents at the lowest possible level and span of control.188        
AIIMS was the mechanism through which the SES intended to manage the risk of supervising 5 
zone headquarters, which otherwise had the potential to create disjointed coordination leading to 
“poor operational response, field incidents, or failure to effectively manage an emergency”.189 
However, AIIMS is ultimately a methodology and its success is predicated on having appropriately 
funded roles and the right people in place. It is apparent that the areas in which Zones are required 
to oversee, coupled with poor resourcing, had a negative impact on the Lismore flood response.  
During the 2022 flood event, the operational environment changed significantly within a short 
period. The SES was successful in establishing the Northern Zone IMT at Goonellabah to oversee 
operations from Thursday 24 February. An incident controller was appointed to oversee the IMT 
and ‘key roles’ were activated by the SES SCC to support the Zone.  
However, as the emergency grew, on 26 February 3 divisions were established to oversee what 
was an expanding operation. Divisions oversaw ‘clusters’ in Byron/Tweed, Richmond/Wilson 
Rivers, Clarence/Bellingen, and Nambucca/Macleay/Hastings/Lord Howe Island. Operationally, 
this may have been managed more effectively through the establishment of additional IMTs to 
ensure local control and decision-making was maintained.      
The operational responsibilities of the IMT expanded to cover 13 local government areas and 
coordination of 45 local SES units. This proved beyond the capability and capacity of a single IMT 
to manage effectively. While constraints on operational performance were already present due to 
the resourcing challenges facing the SES, having a single IMT with such a large scope introduced 
systemic failures in communications, intelligence and coordination of resources.  
Challenges emerged within the IMT as to the clarity of decision-making. As the emergency 
expanded, multiple influences impacted decision making, including concurrent operations at a local 
(Goonellabah), zone (Metford) and state (Wollongong) level. Multiple sources identified that the 
ICC, Zone and State Control Centre did not work well together. Incident Controllers were also 
brought in from Metford, Wollongong, Goulburn, Dubbo, Rhodes, Moree and the South Australian 
SES to run the IMT. It is understood that in some cases they may have operated remotely. This 
created further challenges as local context was critical to enable quick decision making. Ideally, 
IMT arrangements should mirror that of the RFS, where individual IMTs are stood up to control the 
response for each local event.  
Though incident management is based on the principles of AIIMs, which places interoperability as 
a core component of an effective emergency management response, cultural barriers between 
emergency management agencies prevented effective interoperability during the Lismore floods.  

Insights 
8. The State Emergency Management Committee (SEMC) should identify a preferred ‘all-

agency’ Incident Management Team model which is aligned with the principles of emergency 
management and embedded in the State EMPLAN.    

9. To make an ‘all-agency’ and ‘all-hazards’ approach to emergency management more 
effective, there should be improved collaboration and cultural change across the SES, 
including professional staff and volunteers.  

                                                             
188 A Span of Control relates to the number of individuals and/or groups that can be managed by one person 
during an incident.  
189 NSW SES (NSW State Emergency Service). (2021). Advice provided to the Inquiry 18 May 2022. 
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10. The current zone operating structure of the SES should be reviewed to split the Northern 
Zone into priority areas to better focus resources on the high-risk communities of the 
Northern Rivers.190   

11. The SES zone headquarters should be appropriately resourced to mitigate risks to 
community safety. A business case should be prepared to determine the capability needs for 
zone headquarters supported by an implementation plan to recruit needed roles 

12. The SES should adopt the RFS CAD system for emergency operations as a matter of 
urgency to address issues with interoperability. This system should engage with the Lismore 
City Council’s Guardian System. All rescue calls should go to Police ‘000’ to coordinate in-
line with all other rescues, providing a common operating platform.   

13. The SES should leverage expertise from across emergency services to manage the surge in 
Requests for Assistance (RFA) prior to an event. A single RFA and task dispatching platform 
would improve communication between SES units and the State Control Centre.   

Liaison between Incident Management Team and Emergency Operations 
Centre  
The local Emergency Operations Centre (EOC) was set up at 2 pm on 27 February, although 
liaison occurred prior to this date through a mix of in-person and virtual engagement. However, if 
the local EOC had been set up earlier, there would have been improved pre-positioning of 
resources, preparation of evacuation centres, communication across agencies, community, 
problem and solutions identification, and assistance to vulnerable community members. 
The trigger for establishing the EOC was the issuing of a Major Flood Warning by the SES and 
liaison between the IMT Incident Controller and LEOCON. However, whilst procedurally in 
accordance with emergency management doctrine, the EOC could have taken pre-emptive steps 
in advance. 
The Lismore LGA is a high-risk location for flood and bushfire. As such, an EOC needs to be under 
the control of a competent EOCON. The EOC at Lismore performed best under the control of a 
senior police officer. The Superintendent of Police should remain the LEOCON in the Lismore LGA 
for the foreseeable future. 
It was evident that communication issues between the IMT and EOC were a result of deficiencies 
with the SES Beacon191 system and of resources being overwhelmed. The performance of 
supporting functions coordinated by the EOC, and of the IMT itself, was constrained by ICT 
systems. The CAD (Police) and Beacon (SES) systems are not integrated and, as such, there was 
no ability for the EOC to confirm whether specific rescue tasks had been completed.  
Multiple stakeholders have indicated that ICT systems and integration of systems was clunky and 
inefficient, and that there was a need for a single platform for tasking and reporting. Such a 
platform should engage with Lismore Council’s Guardian System and needs to be an open system. 
The EOC had difficulties communicating effectively with the IMT and it is understood that an IMT 
Liaison Officer for the EOC was not deployed until 2 March. Throughout the event, liaison 

                                                             
190 The Inquiry notes that the NSW Government announced funding of $132.7 million on 13 June 2022 through which the 
Northern Zone will be divided into two new zones. Funding was also provided for a new Incident Control Centre and Unit 
upgrades. Retrieved from https://www.nsw.gov.au/media-releases/132-million-record-investment-to-future-
proof-
nsw-.ses#:~:text=The%20NSW%20Government%20is%20making,priority%20Unit%20facilities%20across%
20NSW.   
191 Beacon is the Operational Management System of the NSW State Emergency Service. It is a web-based program 
used to record Requests For Assistances (RFAs), manage the operational tasking of teams and collate data regarding 
members’ activities. 
 

https://www.nsw.gov.au/media-releases/132-million-record-investment-to-future-proof-nsw-.ses#:%7E:text=The%20NSW%20Government%20is%20making,priority%20Unit%20facilities%20across%20NSW
https://www.nsw.gov.au/media-releases/132-million-record-investment-to-future-proof-nsw-.ses#:%7E:text=The%20NSW%20Government%20is%20making,priority%20Unit%20facilities%20across%20NSW
https://www.nsw.gov.au/media-releases/132-million-record-investment-to-future-proof-nsw-.ses#:%7E:text=The%20NSW%20Government%20is%20making,priority%20Unit%20facilities%20across%20NSW
https://www.nsw.gov.au/media-releases/132-million-record-investment-to-future-proof-nsw-.ses#:%7E:text=The%20NSW%20Government%20is%20making,priority%20Unit%20facilities%20across%20NSW
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arrangements were not in place in a timely manner, and not of sufficient seniority or capability to 
effectively represent participating organisations.   
In addition, the original location for the EOC at the Lismore Police station needed to be relocated 
on 27 February when the site became inundated with flood waters. The EOC relocated to the 
Lismore City Council Corporate Centre at Oliver Avenue, Goonellabah, although this was unfit for 
purpose. The EOC then relocated a second time to Southern Cross University.  

Insights 
14. There is a critical need to improve the interoperability and flow of information between 

Emergency Operations Centre and Incident Management Team in the Northern Rivers 
Region. This can be done through improved interoperability developed by training and 
exercising, situational awareness and cultural change. Consideration should be given to co-
location of EOCs and IMTs for future events.  

15. Liaison Officers are vital for the effective control of an emergency response, and it should be 
standard operating procedure for liaison arrangements to be established upon the 
commencement of an IMT and EOC. Each agency is accountable for ensuring their officers 
are appropriately trained. 

Utilisation of Intelligence  
The expanding complexities of the emergency prior to 28 February placed significant constraints 
on the intelligence resourcing capabilities of the SES. As already noted, the Northern Rivers IMT 
had responsibility for an area spanning 13 local government areas and coordination of 45 local 
SES units. The capacity for a single IMT to manage the flow of localised intelligence would have 
been significantly constrained in such an environment.  
Lismore SES Unit Intelligence Officers took on a response function in the lead up to 28 February. 
Utilising knowledge of areas affected at certain river heights, they provided advice to facilitate the 
movement of homeless populations by the Police and doorknocking of low-lying areas of Lismore.   
Situational reports in the days before the maximum flood heights, however, identified locally 
intense rainfall, with the potential to lead to dangerous and life-threatening flash flooding. Weather 
intelligence suggested possible rainfall totals of 250 mm. SES operational reports did not account 
for localised intelligence. 
Intelligence of the region’s creeks and tributaries appears to have been a significant blind spot 
during the flood event. Local intelligence from the SES and from community suggested significant 
rainfalls of upwards of 900 mm had entered the river system as early as 24 February. Rainfall of 
250-300 mm was also reported on 25 February, consistent with what was identified in situational 
reports. Community intelligence also suggested that tributaries and creeks in the Goolmangar and 
The Channon communities had spiked significantly.  
The Inquiry was told that a flood log was not recorded between 25 and 27 February. Instead 
reporting was conducted verbally between local SES units and Zone Headquarters at Metford. It is 
not clear why intelligence may have been reported through to the Zone and/or State Control Centre 
and not through the Northern Rivers IMT. Many pointed out that local intelligence was not 
collected, assessed or valued. This indicated that not only were local units under resourced and 
overwhelmed by the disaster, they also relied on advice from the Bureau as a single source of 
truth, rather than utilising local knowledge.   

Now, being born and bred I was up that evening and sending text to people in South Lismore 
because I was checking the BOM and that just comes from local knowledge. Now, when I was 
a lad the radio which is now the most reliable communication tool really in this area, the radio 
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would interview farmers in various locations and check river heights and we would all get 
updates very quickly.192 

Intelligence for the potential for riverine and flash flooding was overly reliant on advice from the 
Bureau. As the event unfolded quickly, the timing of the Lismore levee overtopping contracted from 
midday 28 February to approximately 2 am that morning.  
The SES shared information and intelligence internally with the State Emergency Operations 
Centre and national government partners through daily operational briefings, weather updates, 
situational awareness reports, operational update reports, state overview reports and common 
operating pictures.  
The SES has advised the Inquiry that throughout the preparation and response phases, flood 
intelligence, official forecasts, local knowledge and expertise, warnings and flood scenario planning 
were utilised to inform operational decision making. But community members, including those from 
tributary areas such as The Channon, were attempting to warn the SES and council as early as 
Thursday 24 February that local creeks were at their highest level, rain gauges were showing 
significant rainfalls, and that within 12 hours the city of Lismore would be inundated with significant 
flood waters, with parts of the community already being cut off.  

There is no method for local reporting or collecting information, when people did report there 
was no process or action taken, a structure is required to report and respond to locals 
information gathered.193  

Intelligence advice, whether from the IMT, Zone or State Operational Centre, failed to comprehend 
the cumulative impact of weather events, climate conditions and resource constraints. This meant 
that not only was it not possible to correctly time the issuing of an evacuation order, it was also not 
possible to properly determine whether the combat agency actually had the capacity to respond to 
the emergency. 

Insights 
16. Flood intelligence is critically reliant on ‘response’ elements of Bureau warnings, such as 

Flood Watch. A more sophisticated flood intelligence framework should be developed which 
incorporates climate drivers, soil saturation, local intelligence, Bureau warnings, requests for 
assistance, social media data and weather patterns.  

17. Given the responsibility for flash flooding is held at a state level, the SES should develop the 
capability through additional planning and intelligence personnel to analyse raw data from 
rainfall and river observations, rainfall forecasts, catchment wetness, soil saturation and 
other key indicators to improve the responsiveness of advice to community. Such information 
should, where practicable, be communicated in real time through publicly accessible maps. 

18. Government and private flood gauges need to be standardised, maintained and monitored 
further upstream to enable advanced warning. The SES should develop flood intelligence 
cards for creeks and tributaries, key warning gauges should be positioned further upstream, 
and all gauge readings should display a minor, moderate or major flood level indication.   

Briefing and communication 
On 25 February, a decision was made to reduce the number of IMT briefings and Emergency 
Management Partner and Unit Commander briefings ceased. As the event expanded, the flow of 
information/communication through the chain of command failed. The SES established divisions 
within the Northern Zone and commenced a second IMT at Metford to assist in coordination. 
However, the complicated communication structure between divisions, and the role of divisional 

                                                             
192 Transcript, Lismore Town Hall Meeting on 3 May 2022. 
193 Anonymous, submission to the Inquiry. 
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leads and the supplementary IMT, created difficulties within the chain of command and the flow of 
information.  
There also appeared to be confusion within the chain of command as the scope of operation 
expanded. Operational Officers, Division Commanders and Local Units did not communicate 
effectively within the structure that had been created. This resulted in a disconnect between where 
the combat agency and other emergency service organisation resources/assets should have been 
deployed as the event expanded. This confusion was exacerbated by reported tensions between 
the levels within the chain of command, particularly between volunteer and professional staff.  
Communication between different levels within the chain of command were facilitated via multiple 
platforms. Text messages, phone calls, Whatsapp, BEACON and Microsoft Teams were all utilised 
to varying degrees to facilitate the flow of information. This complicated the operational response, 
creating imperfect and incomplete information and eroding situational awareness.    
Information sharing was poor and left many operational personnel across Lismore and the broader 
catchment second guessing response activities. It was observed that intelligence was better at a 
local SES level than it was at a Zone or the SCC. At a local level significant quantities of 
information informed responsive decision-making. But it was unclear how information provided to 
the SCC was being analysed to provide value to local decision-making.  
In addition, effective communication was impacted by inadequate resourcing, as limited ‘bodies on 
the ground’ made it difficult to collect and disseminate information through regular briefings. It is 
also understood that members of the EOC may not have attended regular weather briefings by the 
Bureau and information flowed second-hand from the SES.   

Provision of flood information and warnings  
The Bureau issued a total of 3 Flood Watches for the Wilsons River, commencing 23 February at 
3:17 pm and concluding 27 February at 1:15 pm. The highest forecasted flood level was major, 
with this first issued on 26 February. The Bureau issued 46 Flood Warnings between 24 February 
and 6 March. It issued a major flood warning on 26 February at 3:21 pm and first forecast the levee 
to overtop via a Flood Warning on 27 February at 2:15 pm.  
The Bureau also issued warnings for Leycester Creek commencing on 24 February, where it was 
noted that significant river rises along the creek, coupled with the rises in the Wilsons River, could 
cause minor to moderate flooding. The last of such warnings for Leycester Creek occurred on 
25 February. The SES also included information related to Leycester Creek in some of its Flood 
Bulletins, including gauge readings from the Bureau website for Leycester Creek at Rock Valley on 
the afternoon of 27 February.  
Leycester Creek is important given its connection with the Wilsons River at Lismore. However, this 
information was not consistently presented by the SES. This is likely a result of the split 
responsibilities of the Bureau and council to manage warnings and gauges for rivers and creeks. It 
is important that such information is included to ensure a whole of catchment perspective is 
leveraged for response in an emergency. 
The Bureau issued three Flood Scenario Outlooks for the Wilsons River, commencing 23 February 
at 3:35 pm and concluding 27 February at 3:15 pm. The highest forecasted flood level was major, 
with this level of severity first issued on Saturday 26 February. The first time the levee was forecast 
to be overtopped by the Bureau as part of a Flood Scenario Outlook was Saturday 26 February at 
approximately 2pm.  
The Bureau forecast and communicated to government agencies and the community the risk of 
severe weather in advance of the flood event, issuing flood watches and warnings. The Bureau 
identified and communicated the risk of intense localised rain, life threatening flash flooding and 
potential for rapid river rises.  
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In response to the flood event, the Bureau increased the frequency of its briefings to the SES from 
weekly to daily from 23 February and throughout the flood event. The Bureau held 17 area specific 
briefings with the SES and five overnight weather and flood briefings.  
Planning was undertaken by SES as of 25 February, and pre-emptive warnings were developed by 
the IMT on the afternoon of 26 February. As the flood event expanded, situational reporting by the 
IMT became more generic, losing local intelligence of potential flood impact. Whilst situational 
reporting indicated as early as 24 February that remote communities were becoming isolated by 
flood waters, there did not appear to be any ongoing monitoring of the creeks and tributaries that 
had led to the isolation of such communities.  
The SES issued a Flood Evacuation Warning for Lismore on 27 February at 4:20pm which advised 
of a possible Lismore CBD levee overtopping.194 Advice was that the river may reach the major 
level of 9.7m, with rises of 10.6m possible during the following morning. At this time situational 
reporting conveys a strong sense of urgency based on the IMT Intelligence Officer’s review, 
analysis and recommendations, which forecasted a peak of 10.6m at a major level around midday 
28 February. In response, the SES prioritised flood rescue activations with emergency service 
partners and engaged with key stakeholders to effect emergency management plans.  
The SES issued Flood Evacuation Orders for North Lismore and South Lismore on Sunday 27 
February at 9:30pm. This followed advice from the Bureau at 8:14pm that the levee was expected 
to overtop early on Monday morning.195 The community was advised to evacuate by 10:00pm, 
leaving only 30 minutes to leave. Residents of the Lismore CBD were issued a Flood Evacuation 
Order on Sunday 27 February at 9:30pm to evacuate by 5am the following morning. The timing of 
evacuation orders led to anger, confusion and distress amongst the community. Evacuation orders 
are a public safety mechanism and should be used pre-emptively based on the level of risk. They 
should not be a last resort, nor delayed when an order may save lives.    

Insights 
19. Flood evacuation orders are reliant on information received from the Bureau. Evacuation 

orders should consider a range of indicators and factors, including the operational capability 
of the combat agency to effectively lead an evacuation of affected communities in response 
to an emergency.  

20. The timing of evacuation orders made it difficult for individuals to leave in the safest and 
most timely way. Evacuation orders should be seen as a public safety response rather than a 
trigger for rescue operations.    

Interagency Resource Requests 
The SES received resourcing assistance from the NSW Rural Fire Service, Fire and Rescue NSW, 
NSW Police Force, Marine Rescue NSW, Surf Life Saving NSW, Resilience NSW, NSW 
Ambulance, VRA and National Parks and Wildlife Service. Assistance included the provision of 
aviation support, air desk coordination, damage assessment, strike teams to assist with in water 
flood rescues, teams to assist in on water rescues, radio technicians, and personnel to assist in 
evacuations and resupply of isolated communities.    
A NSW Fire and Rescue Strike Team with level 3 in water rescue capability was originally 
stationed at Lismore. However, this team was relocated to Grafton on 25 February according to 
situational reports. Some resources were not called upon to assist, particularly resources with the 
capacity to facilitate night rescues.  
The Inquiry was informed by emergency agency heads that they had pre-deployed assets in 
anticipation they would be called on to support the SES. However, whilst other agencies had pre-
                                                             
194 NSW SES (NSW State Emergency Service). (2022). Advice to the Inquiry provided 2 May 2022. 
195 Bureau of Meteorology. (2022). Advice to the Inquiry provided 4 May 2022. 
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deployed, the Inquiry heard the SES had a culture of not ‘going big’ early or asking early enough 
for assistance.  Requests for assistance from other agencies were linked to the advice the SES 
had received from the Bureau. The SES planned to the higher probable flood scenario provided by 
the Bureau of 12.2m on 27 February, which it believed to be within its capability and capacity to 
manage.   
SES requested interstate assistance on 28 February 2022 and began receiving support on 1 
March 2022. In the period up to 12 April 2022, 785 interstate resources were provided. The 
interstate resources for both the February and March 2022 flood events included storm crews, 
Incident Management Team personnel, peer support, community liaison officers and flood rescue 
personnel. Assistance was provided from:   
• South Australia (State Emergency Service and Metropolitan Fire Service)  
• Victoria (State Emergency Service, Fire Rescue, Country Fire Authority, Forest Fire 

Management and Victoria Police)  
• Western Australia (Department of Fire and Emergency Services)  
• Tasmania (State Emergency Service, Fire Service, Health Department and Surf Life Saving)  
• Northern Territory (State Emergency Service)   
The below information provides an example of the specific resources provided to the Northern 
Zone. It should be noted that the initial response could have drawn on resources from other NSW 
emergency services prior to leveraging interstate assistance. 

                                                             
196 NRSC (National Resource Sharing Centre). Advice to the Inquiry provided 15 July 2022. 

National Resource Sharing Centre  
Coordinated Deployments for Northern  
Rivers Flood 
 

Victoria196 
Resource type Number of 

personnel 
deployments 

Location Dates in NSW 

Flood boat crews 21 Lismore/Grafton/ 
Casino 

1-6 March 2022 

Incident 
Management 

45 Sydney, Metford, 
Taree, Kempsey 

2-17 March 2022 

Storm Damage 
Crews 

38 Sydney,  
Goonellabah,  
Ballina 

7-15 March 2022 

Liaison Officers 6 Wollongong 1-17 March 2022 
 

Northern Territory 

Resource type Number of 
personnel 
deployments 

Location Dates in NSW 

Storm Damage 
Crews 

8 Ballina 9-13 March 2022 
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A total of ten air assets was prepositioned and tasked across the state. At least five of these assets 
were located in the Northern Rivers region and based at Casino. These aviation resources 
included:  
• Helicopter (HT204) – Rescue capability with Down the Wire capability (Level 4 Flood Rescue); 

deployed Thursday 24 Feb 2022 
• Helicopter (HT202) – Reconnaissance and re supply fitted with camera; deployed Thursday 24 

Feb 2022 
• Helicopter (FB226) Light reconnaissance and re supply Casino; deployed Thursday 24 Feb 

2022  
• Helicopter (HT205) Winch capable/Camera Casino; no record of when deployed  
• Helicopter (Guardian 10) Night Rescue capable Casino; deployed Friday 25 Feb 2022 

The SES coordinated aviation support by the Airbase Manager, under the control of the Northern 
Zone Incident Controller. The Inquiry heard that this process did not function well as requests were 

South Australia 

Resource type Number of 
personnel 
deployments 

Location Dates in NSW 

Incident 
Management 

12 Lismore, Taree 3-13 March 2022 

Storm Damage 
Crews 

17 Northern NSW 
where required 

9-13 March 2022 

Community Liaison 
Crews 

36 Northern NSW 
where required 

7-16 March 2022 

Liaison Officers 3 Wollongong 3-17 March 2022 
 

Tasmania 

Resource type Number of 
personnel 
deployments 

Location Dates in NSW 

Incident 
Management 

4 Wollongong 3-9 March 2022 

 

Western Australia 

Resource type Number of 
personnel 
deployments 

Location Dates in NSW 

Incident 
Management 

23 Goonellabah 4-15 March 2022 

Storm Damage 
Crews 

21 Northern NSW 
where required 

4-15 March 2022 

Community Liaison 
Crews 

12 Goonellabah 7-16 March 2022 

Liaison Officers 3 Wollongong 4-16 March 2022 
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slow and the capabilities of air assets were not well understood. The Inquiry also heard that there 
was a disconnect between the IMT and tasking of aircraft. The RFS State Air Desk (SAD) is 
available to source and deploy aviation assets. The RFS contracts and engages aviation resources 
on behalf of government agencies through SAD. During the event the SAD received 5 requests 
statewide and completed 53 taskings.197  
This weather event demonstrated the need for a single point of coordination for aviation assets, as 
well as the implementation of standardised accreditation of pilots and aviation resources through a 
single entity. A number of government and non-government aviation assets were active in the 
Northern Rivers which created risk to the safety of respondents and community through lack of 
coordination and awareness of asset capability.      
On 25 February, the Joint Operations Support Staff NSW, the lead point of contact for emergency 
Defence Assistance to the Civil Community (DACC), advised the SES that the Commonwealth 
Disaster Response Plan had been activated for the Queensland flood event.  
On 27 February, the SES made a DACC 1 request for the Lismore area, signalling a localised, 
short term emergency response. Local ADF supported the Incident Management Team through 
doorknocking, sandbagging and through the use of vehicles. On 28 February, the SES submitted a 
‘DACC 2’ request for the following ADF assistance:  
• Rotary Wing Support with 24-hour search and rescue capability with winch capability, and 

surveillance support;  
• High Clearance Vehicles;  
• Evacuation duties, including general duties support and sandbagging in Lismore. 
On 4 March, the SES submitted a ‘DACC 2’ request for the provision of assistance from personnel 
and equipment to support a range of response, relief, and clean-up activities. This included, but 
was not limited to, continued aviation support and support for search and rescue, evacuation 
operations, road clearance, removal of debris, clearing access to critical infrastructure, damage 
assessments and essential services. 
A dedicated hydrologist was embedded by the Bureau with the SES between 25 February and 5 
March 2022.  

Insights 
21. Additional aviation assets are required to assist in future emergencies in the Northern Rivers. 

Further training is required to build the internal IMT capability of the SES to improve the 
tasking of aviation assets. Tasking of aircraft should be conducted through a team with the 
appropriate level of skills to source, task and coordinate all air assets (government and non-
government) in an emergency. A single point of accreditation is also required for aircraft and 
pilots to improve coordination of rescues, with the ability for the SEOCON to assume control 
if required.  

22. The SES needs to drive cultural change across the organisation. This includes requesting 
assistance from other agencies which should consider a ‘go early’ mentality for flood events. 
Pre-positioning is challenging for agencies if communities become isolated or transport 
infrastructure becomes damaged during a flood.  

23. The SES should expedite the appointment of a full-time hydrologist and supporting team 
based in Wollongong with the ability to liaise closely with local intelligence officers across the 
state. The recruitment of staff should focus on the ability to disseminate weather, climate and 
flood data to ensure timely advice to community. 

                                                             
197 NSW RFS (NSW Rural Fire Service). (2022). Advice to the Inquiry provided 17 May 2022.   
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Response to Operations 
Operations were conducted in alignment with AIIMS, which provides a common framework for 
emergency management and the basis for an expanded response as an incident grows in size and 
complexity. However, there were challenges within the operating environment which included 
disjointed coordination resulting in poor coordination of the operational response, including the 
tasking of assets outside the SES and coordination with spontaneous community volunteers. 
The SES Beacon system proved to be a constraint on operations. During the peak of the 
emergency, the system failed due to power and telecommunication outages and was simply 
overwhelmed, which led to approximately 3000 requests for assistance being lost. BEACON’s 
optimum useability is via laptop. It is often spurned by older volunteers and viewed as being too 
difficult to use. The Inquiry heard that at some units, jobs were received via SMS messages on 
mobile phones with handwritten logs recording the jobs and notes made as to their status. Many 
community members were relying on social media to facilitate rescues without the SES, and jobs 
that were tasked using BEACON were lost or were not confirmed as completed.  
Early in the incident there were inefficiencies in the way in which assets were tasked to conduct 
rescue operations. Simple rescue operations were responded to by Lismore SES Unit or Police 
Rescue, only for Fire and Rescue NSW to attend the scene. The Inquiry also heard that SES 
rescue operations stopped in darkness hours due to WHS and safety of first responders’ concerns.  
The SES acknowledges it does not have sufficient trained staff in the Northern Zone, which in its 
current configuration is, in any event, too large. This resulted in an IMT response that was under 
resourced for its area of operation. The SES resources were also overwhelmed by the scale of the 
event. Consideration should be given as to how best to identify high risk locations for flood and 
preposition resources (own and other agency) to meet a worse than predicated event.  
SES advice to people needing rescue, community seeking information, other agencies seeking 
briefings and direction and with the media broke down. The SES advised people to take refuge in 
the ceiling cavity of their property. In some cases, this resulted in individuals requiring rescue as 
they had no means of access from the cavity to the roof.  Consideration should be given to utilising 
a contemporary dispatch system and better utilisation of community radio broadcasters as a 
source of localised intelligence gathering and information sharing.  
As the emergency grew more complex, the SES did not narrow its scope of operations. Nor did it 
actively engage supporting agencies and functional areas in a consistent multi-agency response. 
In this event, it was scale and complexity that defeated the SES. An all agency, LEMC approach 
was needed and required to be activated early. Greater reliance should have been placed on 
supporting emergency services to assist in the response. For example, the swift water rescue 
capabilities and the flood rescue services of the RFS, Police, FRNSW, and Marine Rescue should 
have been activated.  
Consideration must also be given to reviewing the role of the Public Information Functional Area 
Coordinator (PIFAC) to ensure better alignment with emergency management arrangements. 
Given the diversity of stakeholders, the PIFAC role needs to reflect the capabilities of emergency 
services, functional areas and supporting agencies. Equally the State Emergency Operations 
Controller (SEOCON) should consider using Police or other agency communication resources to 
operate or support SES call and dispatch in emergencies, particularly during significant 
emergencies. A common operating platform is the key to communication success into the future.   
Local government is integral in emergency management arrangements. During this event the 
Lismore City Council assisted emergency services across the PPRR spectrum, including as a 
member of the Northern Rivers LEMC, operating an SMS information/warning service and disaster 
dashboard, and operating evacuation centres. As the closest form of government to the 
community, there is always more benefit to be gained from drawing on a council’s knowledge and 
expertise to effectively control an emergency.    
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Community responders to rescue efforts demonstrated the strength of the Lismore and 
surrounding communities. The inquiry heard from multiple sources that without community’s 
assistance in facilitating rescues, many more lives may have been lost. While community will 
always step in to assist when the need is identified, it is important to ensure their safety when 
facilitating rescues. The SES should investigate a plan or mechanism to better control this 
response. Earlier briefings and communication with community responders would greatly reduce 
risk and instil confidence within community that agencies and the community can safely and 
effectively work together.  

Insights 
24. Communication between the State Control Centre, Incident Management Teams and local 

units was a critical point of failure. The SES should develop a better process across the 
Northern Rivers to improve Incident Management Team operations and to facilitate the flow 
of information between all levels of response. 

25. The SES should review its workforce model to better reflect flood risk and emergency 
management. For the Northern Rivers, the SES should recruit and employ additional paid 
staff, including rescue operators, education, planning, intelligence and operations officers. 

26. All emergencies require a multi-agency philosophy. Consideration should be given to 
introducing the capacity to run 24/7 rescue and re-supply operations across all agencies 
prior to and during an emergency, and throughout recovery. 

27. There is a need to better coordinate and empower the community led response and integrate 
community responders into the emergency management system across the PPRR spectrum. 
This should include a High-Risk Catchment First Responder Program, encompassing early 
identification of personnel and roles, briefings and communication to greatly reduce risk and 
confusion.   

Evacuation Centres 
The decision to evacuate is complicated. Under the Lismore City Flood Plan198 the decision to 
evacuate rests with the SES Incident Controller under Section 22(1) of the SES Act. However, 
accountability for this decision sits with the State Controller, who is the SES Commissioner. Under 
the SES Communication and Dissemination of Evacuation Decisions Standard Operating 
Procedure199 the Incident Controller is to consult with the incident management chain of command 
to obtain approval for evacuation.  
As was the case in Lismore, the emergency developed rapidly and the need for localised decision 
making was paramount. In any emergency, members of the community will seek out the shelter 
and relative safety of an evacuation centre prior to and after an evacuation order is issued. This 
requires that evacuation centres are established well in advance to accommodate the needs of 
individuals looking for assistance. 
The lack of communication and coordination between the EOC and IMT, coupled with the lack of 
early liaison arrangements, led to confusion around the creation of evacuation centres. In the 
Northern Rivers, six evacuation centres were established by Resilience NSW as of 9 March. The 
first evacuation centre in Lismore was established at Southern Cross University by the Police on 
the evening of 27 February. The Inquiry heard that the Southern Cross Evacuation centre became 
a difficult environment for evacuees, due primarily to the flood event unfolding but exacerbated by 

                                                             
198 NSW SES. (NSW State Emergency Service). (2014). Lismore City Council. Lismore Floodplain Risk 
Management Plan. Retrieved from https://flooddata.ses.nsw.gov.au/flood-projects/lismore-floodplain-risk-
management-plan. 
199 NSW SES (NSW State Emergency Service). (2017) . Advice to the Inquiry provided 27 May 2022.  

https://flooddata.ses.nsw.gov.au/flood-projects/lismore-floodplain-risk-management-plan
https://flooddata.ses.nsw.gov.au/flood-projects/lismore-floodplain-risk-management-plan
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the lack of a safe or supportive social environment. As more people attended the centre, the 
service to evacuees and overall performance diminished.  
The Inquiry heard that for many days, services were either overwhelmed or absent. 
Communication between agencies was extremely difficult or non-existent, no clear organisational 
structure was in place and solutions were being invented along the way. The Inquiry heard this was 
not uncommon across evacuation centres in the region. Where the functional area had embedded 
staff to coordinate, they were overwhelmed by the demand on services.  
Health was a major issue across flooded communities – not just for the thousands of people who 
lost access to regular medication, but for those who sustained injury during the flood rescue. 
Evacuation centres across the Northern Rivers varied in effectiveness around provision of health 
service, dependent largely on the presence of leadership and the availability of staff and volunteers 
to procure medication.  
For example, there appears to have been no coordinated health response at the Southern Cross 
University evacuation centre for the first three days, with many people going unmedicated. For 
those with mental illness, a lack of medication presented significant challenges in a stimulating and 
chaotic environment. People with drug dependencies suffered withdrawal symptoms. Some went 
into medical shock, while cuts and abrasions from flood waters were left untreated.  
Many needed medication for chronic diseases (like heart disease or diabetes) which became a 
challenge for local GPs to procure as local pharmacies lost stock in floods and stocks in nearby 
towns were quickly depleted.  The health community mobilised and a local volunteer medical 
workforce assisted at evacuation centres. Pharmacies donated thousands of dollars of stock and 
medical staff volunteered for after-hours work. This agility and willingness of the local health 
workforce to respond should be capitalised on in emergency planning.  
Under the NSW State Emergency Management Plan, Resilience NSW has overall responsibility for 
disaster welfare as the Welfare Services Function Area Coordinator (WELFAC). This includes the 
responsibility to set up and manage evacuation centres and provide welfare services to those 
affected by a disaster. The role of the Department of Communities and Justice (DCJ), articulated in 
the Welfare Services Functional Area Supporting Plan, is to work alongside Resilience NSW to 
provide key welfare services and to coordinate the delivery of these services at a district and local 
level. This includes the planning, preparedness, response and recovery aspects of the 
WELFAC.200 
Multiple submissions and stakeholders identified problems with the level of coordination by 
Resilience NSW and the level of coordination between the SES and Resilience NSW as the 
emergency transitioned to recovery. As one submission identified, during the transition from 
response to recovery there was more than a 48-hour vacuum in command and control.201 During 
this period Resilience NSW attempted to build basic operating structures whilst other support 
functions had staff and counsellors ready to be tasked.   
The Inquiry heard that evacuation centres were not able to effectively support large numbers of 
evacuees, pet and livestock evacuations were actioned very late, and the centres suffered from a 
lack of integration with regional support. In addition, access to the primary evacuation centre in 
Lismore at Southern Cross University was difficult for community as the main access via Wyrallah 
Road was blocked due to flooding in East Lismore.202   
In its submission to the Inquiry, Southern Cross University (SCU) advised that the SCU Evacuation 
Centre was initially set up with the support of university staff members and at its peak housed 1200 
residents. Its capacity as identified in local emergency plans is approximately 350 people. The 
                                                             
200 NSW Government. (2018). Welfare Services Functional Area Supporting Plan. Retrieved from 
https://www.nsw.gov.au/sites/default/files/2021-04/Supporting-Plan-Welfare-Services-Functional-Area.pdf.  
201 Lismore citizens’ review of March 2017 flood. (2017). Retrieved from https://www.ses.nsw.gov.au/media/2406/citizens-review-
public.pdf. 
202 Ibid. 

https://www.nsw.gov.au/sites/default/files/2021-04/Supporting-Plan-Welfare-Services-Functional-Area.pdf
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centre operated for six weeks and provided essential services including security, cleaning, laundry, 
donations, food, waste, COVID management, childcare, bedding, internet and electricity from 
generators hired by the university.203 
During the first week of its operation, security guards were the only authority present. The Inquiry 
heard that the SCU centre was poorly staffed, managed and resourced, and some people chose to 
sleep in their cars or in hallways because that felt safer. Phone coverage, internet or power was 
challenging for many days and uncertainty about the whereabouts or wellbeing of loved ones 
caused additional distress for many. 
On 1 March, a second evacuation centre was set up by Lismore Council at the Goonellabah Sports 
and Aquatic Centre (GSAC) at the request of the LEOCON. It was established and run by council 
staff who had no previous experience or training in coordinating an evacuation centre, This centre 
was handed over to DCJ to run a few days later. The centre was supported by community 
volunteers who organised through social media to coordinate cleaning, donations, and nursing 
staff. In its submission to the Inquiry, Lismore City Council noted that council staff were required to 
support DCJ staff after they had taken over management of the centre.204   
The evacuation centres across Lismore were overwhelmed, causing people to feel unsafe, 
distressed, and abandoned. Community members identified that antisocial behaviour, violence and 
drug use was prevalent. Methadone users presented unique challenges until transportation to 
clinics was established. Alcohol was also problematic and the Inquiry heard of people obtaining 
and hiding alcohol within evacuation centres.  
The evacuation centres presented significant challenges for Resilience NSW, DCJ and more 
broadly, the local emergency management system. Considerable attention needs to be given by 
the LEMC to address deficiencies in evacuation centre preparedness and local plans must be 
updated and exercised to ensure a similar experience is avoided in the future. This includes 
ensuring there is a clear process or mechanism through which people in evacuation centres can 
identify issues and have them addresses quickly.  

Insights 
28. Prior to the next flood season, the LEMC should review and exercise local emergency plans 

equal to the level of risk and local capability. Exercises should include the establishment of, 
and access to, evacuation centres. A core focus of this exercise should be the education of 
community on locations of evacuation centres and the needs of vulnerable communities. 

29. The LEMC should support the SEOCON to identify and put in place a process to manage 
large scale evacuations that empowers skilled and/or trained members of the local 
community to perform frontline services. Contracts and procurement arrangements should 
be in place as part of local arrangements.   

30. The LEOCON should work with local councils to review their evacuation plans in consultation 
with local community stakeholders who are either (a) agile enough to be part of the solution; 
or (b) represent priority populations that need additional support.   

31. The ‘Welfare Services Functional Area Supporting Plan’ should be reviewed to make clear 
the organisational structure for evacuation centres and to ensure leading personnel have 
access to training.  

32. Consideration should be given to establishing an emergency response prequalification 
scheme whereby essential community recovery services can be supplied through local 
providers. This may include rapid clean up, reconstruction or welfare services; and will 
kickstart the economic recovery of local communities.   

                                                             
203 Southern Cross University, submission to the Inquiry. 
204 Lismore City Council, submission to the Inquiry. 
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33. The NSW Police Force should be identified in emergency management plans as the lead 
agency for public safety and security at all evacuation centres. 

Community hubs 
Across the region, individuals came forward to support and assist neighbours, friends and the 
wider community. It is clear that emergency services were overwhelmed by the scale of flood and 
community filled a critical gap in capability and capacity. 

I was in shock, we felt abandoned. No one came around to check if we were ok or just to say, 
‘we’ve got your back.’ We didn’t expect [the government] to come around to everyone, we 
could have told our neighbours. But there was no one, and we all felt very alone and without 
hope. Those first 3 weeks were absolutely crucial, and no one came.205 

Smaller and often isolated communities established their own community evacuation and recovery 
centres or ‘community hubs.’ These hubs were agile and coordinated by local people who knew 
the community. Early into the emergency, communities realised that government support was 
unable to reach or fully service their communities, so they began to self-organise.  
Community hubs performed a critical role in both the response and recovery phases, providing a 
central point of coordination for volunteers, and for the donation and distribution of goods 
throughout the community. They operated with no or minimal communications yet were able to 
facilitate the flow of information.  
As the transition to recovery commenced, community hubs took on additional duties, including the 
provision of medical services, and operated as quasi shopping centres, town halls and places to go 
for ‘accidental counselling.’ They also operated as information stations for many of the ADF troops 
in the region, as well as feeding hundreds of ADF personnel, volunteers and residents who had no 
access to kitchens. Hubs formed relationships with organisations such as local bowling clubs, 
rotary clubs or charities who assisted in delivering hundreds of pre-cooked meals or other 
volunteer services.   
Community hubs filled a genuine gap in response and recovery operations. These hubs were 
trusted by community and, when combined with the sense of ‘abandonment’ and ‘distrust’ some 
people felt towards authority, it became clear communities wanted to be empowered and 
supported to be actively involved in the recovery process.   
This was not without significant challenges – decisions were made without any formal governance, 
thousands of dollars’ worth of necessities came from the pockets of volunteers and citizens, and 
there was no official communication system or clear referral pathway to government services. 
Whilst some may find fault in community hubs, they are here to stay and need to be embraced as 
part of emergency planning and preparation.  
Community hubs also faced challenges in accessing funding to buy equipment such as UHF 
radios, and generators. Hub leaders made funding requests to council or Resilience NSW which 
went through lengthy formal processes. Even as recovery monies became available in the months 
after the floods, the onus remained on the hubs to retrospectively write applications for funding.  
Access to ‘small but quickly released’ sums of funding for community hubs would enhance 
community-led recovery efforts. 
One of the biggest issues communities faced in the floods was a lack of telecommunications, 
particularly in remote communities where hubs most needed to be established. Better 
communication infrastructure for remote communities is essential for future disaster planning.  
These are the communities that will most likely need to set up community-run hubs in response to 
future natural disasters.   

                                                             
205 Inquiry Roundtable with Northern Rivers Businesses on 3 May 2022. 
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Consideration should be given to community hubs being formally integrated into a 
community/government hybrid model for future natural disaster planning and recovery. Community 
should be prepared, trained and supported to look after their own and to supplement outside help.  

Community Hub: The Channon 
The Channon is a community upstream from Lismore with a population of 1,400 people. It was 
completely cut off from outside access by the floods. Government officials first reached The 
Channon some three weeks later. The Channon had no choice but to establish a community hub 
as soon as people could safely leave their homes – about a week after the floods. The community 
ran its own search, rescue and recovery operations. There were no telecommunications. The 
community relied instead on word of mouth, manually mapping flooded homes and checking on 
the welfare of community members.  
Community Hub: Broadwater 
Broadwater is a town small town of just under 700 people. The second floors of 85% of houses in 
Broadwater were flooded. The Broadwater Community Hub was quickly established in response 
under the leadership of a community member to coordinate decision making and volunteer effort. 
The ADF worked with the Broadwater Community Hub to share data, assign tasks, and provide 
coordinated assistance to citizens.   
Community Hubs: Lismore 
In Lismore, Resilient Lismore, the Koori Mail and 51 Wyrallah Road provided much needed 
support for many affected residents. Originally set up in response to the 2017 floods, Resilient 
Lismore stood up again for the 2022 floods. With over 30,000 Facebook members, it disseminated 
important emergency communications and coordinated volunteering effort. Its operating history 
gave it the advantage of existing governance structures, volunteer registers, streamlined 
processes and relationships with local council and other organisations.  

 

Insights 
34. Local emergency management arrangements should include and appropriately resource 

community hubs to participate in response and recovery to an event. Local government, in 
partnership with the LEMC, should lead integration of community hubs into the planning for 
future emergencies. 

35. Utilities plans for remote communities should be developed and grant funding made available 
to local councils for remote communities to receive funding for items such as generators, UHF 
or satellite connectivity in preparation for future natural disasters.  

36. Local councils should be given a disaster-activated cost centre for rapid allocation of funding 
to community hubs to procure goods and services to meet critical community needs.   

37. Funding should continue for initiatives like the ‘Northern Rivers Community Carers and 
Responders Network’ across local government areas in the Northern Rivers to form a trained 
and connected network of community leaders and neighbourhood activators. 

Transition to Recovery  
This section explores what activities took place in the period immediately after the floods. It reviews 
the roles and responsibilities of the combat agency, supporting and functional agencies and other 
key stakeholders involved in the establishment of recovery.   
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Provision of crisis social services 
One of the functions of DCJ and the NSW Health is to operate as commissioning bodies for local 
social service delivery to local populations. Through grant and tied funding, organisations deliver 
services like housing, domestic violence support or mental health funding. This means social 
service organisations in a local area are often servicing thousands of clients with whom they have 
relationships. These organisations have the knowledge and training to provide specialised support 
in times of crisis.  
There does not appear to have been a formal process to engage with local organisations – either 
during the evacuation or the aftermath when distress and displacement was at its highest. Without 
a systemised approach for social and human services to work together, finding and supporting 
vulnerable populations in evacuation centres was often left to untrained staff and volunteers. This 
frustrated many social service organisations who stood ready, willing and able to assist a client 
base they understood.  This was a missed opportunity to provide more effective and more rapid 
social support. 

What we needed was someone to establish a mechanism of established groups of 
stakeholders beforehand with a Human Services emergency plan, that is fed into the broader 
emergency management plan. There should be a crisis plan and it needs to be those 
structures to bring us together quickly, not months afterwards.206 

DCJ had a significant logistics and workload burden through this crisis and many staff worked 
tirelessly to assist vulnerable community members. However, there is a need for better planning for 
the increased workload that comes with natural disasters. There were often significant delays 
experienced by many social service organisations when requesting help, surge funding or 
information from DCJ.  

It was weeks before we could get any contact from DCJ, they were missing in action. We 
couldn’t even contact child protection staff in regional offices of DCJ for weeks. DCJ run 
Housing NSW and they didn’t get in contact with the CEO of North Coast Community Housing 
until 4 weeks after the flood.207 

While funding was made available to these organisations in the months which followed the floods, 
it was often on an ad hoc and piecemeal manner, with its release dependent on applications and 
grants being assessed by (already stretched) government agencies. Several large organisations 
claimed they were “expected by local council to run additional services, without any additional staff 
or resources, where we were actually losing even more money to run it”. This was in addition to 
servicing an existing vulnerable client base who required increasingly intensive case management 
after losing homes, transport options and suffering additional trauma and anxiety.  

Despite being the largest homelessness service in the region, we still [8 weeks later] haven’t 
had any official contact from DCJ about our role and what we could be doing to address the 
homelessness crisis that has come out of the floods. We are one of the largest social 
organisations in the region and we haven’t yet received 1 cent of money despite the insane 
pressure our organisation is under to deliver for existing clients and an overflow of new ones 
we haven’t got resources for.208 

The lack of agility in commissioning and service delivery has become apparent in the months that 
have gone by since the floods. Rather than immediately releasing surge resourcing to local trusted 
organisations, the onus is on these organisations to apply for additional support and additional 
funding.  

                                                             
206 Meeting with Social Futures on 9 may 2022. 
207 Ibid. 
208 Ibid. 
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The funding application model here is ‘business as usual’ but this situation isn’t business as 
usual. They make us jump through all these ridiculous hoops, all the while delaying support to 
people who are in absolute crisis.209 

Designing a system that pre-qualifies organisations with proven track records and service delivery 
abilities to receive surge funding immediately in times of crisis, rather than having to apply months 
later, would alleviate this strain on other cost centres of government. It would allow immediate 
recruitment and surge arrangements to be put in place by and between local organisations. 
Housing and insecurity of shelter is one of the major issues facing local councils and state 
government in the Northern Rivers. A major reason for delay in housing people displaced by the 
floods was the lack of pre-planned locations for the placement of emergency housing. This could 
have been agreed on earlier by local councils as a contingency plan, rather than councils 
undertaking months of negotiations with land owners, developers and state government to find 
locations post the events. Councils, in consultation with DPE, should have in place pre-agreed 
tiered options and planning requirements for spaces to immediately place emergency 
accommodation as part of their emergency planning.  

This is an opportunity to plan for the next disaster and to bring everyone together to recover 
from this flood. We must be realistic and expect for these events to happen again. We must 
swing into support immediately. This is a case study: if Lismore can’t plan for this, what town 
can?210  

Insights 
38. Modern LEMC arrangements should connect with the diversity of government, social and 

human service organisations that support vulnerable populations during an emergency. 
Social service organisations should be consulted on a state-wide plan to improve 
preparation, response and recovery for vulnerable members of the community.   

39. Government social service agencies need to have plans for natural disaster surge workload 
to support agency staff in regional locations and avoid delays in time of crisis.  

40. Additional mental health support should be provided to the social and human services 
workforce in the Northern Rivers over the next 2-4 years as it shoulders the burden of 
supporting a traumatised population. 

41. Local councils should identify tiered options for emergency housing locations and lock in pre-
agreed planning requirements with DPE to fast track approvals processes. 

Further issues arising in transition to recovery 
Across the PPRR spectrum, evacuation centres and recovery centres perform different roles in 
support of community at different stages of the emergency. An evacuation centre is to provide 
primary care and short-term accommodation for evacuees during the response phase of an 
emergency. A recovery centre is established to provide more comprehensive support to community 
as the recovery progresses. It is important to note that while the centre at SCU commenced as an 
evacuation centre, a recovery centre opened alongside, placing additional burdens on the 
university’s resources. It is important that evacuation centres, by default, do not become recovery 
centres, but should be located in close proximity to assist the community’s transition from response 
to recovery.     
The SCU Campus is recognised in local emergency plans as the priority evacuation centre for the 
broader Lismore region. However, resourcing, training and capability does not reflect this essential 
role. Emergency management planning presumes the university has the capability to take on the 
additional responsibilities of an evacuation centre in an emergency. It relies on the genuine 
                                                             
209 Ibid. 
210 Ibid. 
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goodwill and connection of the university to the wider community to play a leading role. However, 
the university is not provided with additional resources to fulfill this essential function, nor is it 
embedded well enough within emergency management planning and preparedness arrangements.   
In its submission to the Inquiry, SCU noted that the LEMC and SES piloted the establishment of an 
integrated Incident Control Centre at the Southern Cross University Lismore Campus.211 The pilot 
established a shared view amongst participants that a stronger partnership with the university 
would enable access to facilities that are often unused during emergencies. The willingness of the 
university to work with LEMC to host multi-agency emergency management events should be 
pursued by all emergency agencies in Lismore. 
The areas of responsibility for the carriage of the welfare services functional area are unclear and 
confusing. The split of responsibilities between DCJ and Resilience NSW is further complicated by 
outdated emergency management planning doctrine and plans which do not reflect the significant 
changes to emergency management arrangements following the creation of Resilience NSW in 
2020 and the reallocation of roles and responsibilities.  

Insights 
42. Rapid clean up post flood emergencies is a challenging but necessary task and brings a 

community together. During this event, rapid clean-up was could have been more connected, 
agile and widespread. In future emergencies, rapid clean up should be the responsibility of 
the relevant level (local, regional, state) Emergency Operations Controller (EOCON). 

43. Training and exercising of state emergency management arrangements was not sufficient in 
the lead up to the 2022 floods. Exercising of emergency management plans are critical and 
should be relevant to the threat of flooding.   

44. As the primary evacuation centre for the Lismore area, Southern Cross University should be 
better integrated into the planning and preparedness stages of an emergency and resourced 
to provide more effective support to community.  

45. Evacuation centres should be well known by agencies and the community. The procurement 
of goods and services for evacuation centres should be planned well in advance of an 
emergency. 

Conclusion 
The level of chaos and ongoing distress caused by the February 2022 flood event cannot be 
underestimated. Tragically, lives were lost, people are still without a place to live, businesses are 
struggling, and the mental and physical well-being of community is suffering.  
The event challenged all emergency services, overwhelmed response activities, and exceeded the 
expectations of experts. This should not be an excuse for poor performance and planning, but 
instead provides a catalyst to drive a comprehensive shift in flood planning, response and 
recovery.  
The flood demonstrated the need for a review of SES led interoperability and emergency 
management arrangements. An ‘all-agency’ and ‘all-hazards’ approach to emergency management 
can no longer be debated and must be recognised immediately as the new normal. The community 
expect collective action and agencies must now deliver a collective response to every subsequent 
event. Collaboration and cultural change will save lives in the future.  
The scale and complexity of the weather event tested multiple aspects of the response and the 
practices put in place to manage flood emergencies at the lowest effective level. At the time of 
writing, it is noted that the footprint of the SES Northern Zone operating structure is being 
                                                             
211 Southern Cross University, submission to the Inquiry. 
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reviewed. However, this needs to be accompanied by an improved focus on resourcing for the 
high-risk communities of the Northern Rivers.  
Communication was another critical failure which weakened the ability to control the emergency. 
Communications will never be perfect in an emergency, but failures at the most critical times are 
not acceptable. Communication issues occurred between the EOC and IMT, within the SES, 
between agencies and perhaps most important, with the community. Many in the community felt a 
sense of fear and abandonment as a result. The SES’ Beacon system collapsed and became a 
part of the problem instead of the solution.  As already noted, the issues associated with the 
Beacon system resulted in the loss of over 3000 requests for assistance during this event.  
What became evident throughout this disaster was the willingness and ability of community to take 
a lead role in the response and transition to recovery. Through fearless determination the 
community became an important part of ‘emergency management’ at the most critical and 
desperate time. When the SES were quickly overwhelmed at multiple locations, community 
members launched their boats and played a significant role in flood rescues.  
The community’s capacity and capability to organise themselves, not just in flood rescue but also 
evacuation centres and hubs to provide welfare assistance was extraordinary. Local community 
leaders stepped up and organised discrete response and recovery efforts. It is clear that such 
efforts are best when they are linked well with the emergency arrangements. However, this 
response demonstrates the need to create space within the emergency management system to 
harness community knowledge, capabilities and civic duty. Without the assistance of community 
members, more lives may have been lost.  
Community can have a more coordinated role in emergency management arrangements. Local 
LEMCs are the gateway for community to become a much more defined and productive part of 
their own resilience and response. Ahead of the next flood season it is imperative that the SES 
establish a process through which community volunteers can be recognised and briefed to assist in 
flood rescue operations. As difficult as it might seem the LEMC must begin now to better prepare 
for the next flood event as they tackle recovery for the last.  
This case study has also demonstrated that flood intelligence is overly reliant on the Bureau as a 
single source of truth. A more sophisticated flood intelligence framework is required to incorporate 
climate drivers, soil saturation, local intelligence, Bureau warnings, requests for assistance, social 
media data and weather patterns. The importance of local intelligence and knowledge within this 
framework cannot be understated. It may be that at some point ‘real time’ mapping and a range of 
predictive models will reflect local knowledge and be available to inform the deployment of 
resources across emergency services. 
This event has demonstrated the incredible skills and willingness of individuals to contribute. The 
emergency management arrangements must value the diversity of skills, knowledge and assets 
within a community. This may vary from former defence personnel with advanced flight skills, 
communication experts, medical or social welfare workers, or local not-for-profits with training in 
mental health first aid. If an emergency management response is to be effectively operationalised 
at a local level, then local capabilities need to be integrated into the system.   
It is essential that future flood emergency planning adopts a whole of catchment plan across 
multiple LGAs to understand and better plan for the needs of interconnected communities across 
the Northern Rivers. Mitigation and preparedness for upstream communities will pay dividend for 
those living further downstream. It is critical that this notion becomes a key consideration across 
the emergency management system. 
The case study has identified that flood evacuation orders were issued too late to benefit 
community. Flood warning and evacuation orders are a public safety response and can’t be used 
as a trigger to commence rescue activities. Evacuations and flood rescues that occur after dark 
present a greater risk to public safety and challenges for agency capability. The community must 
also have confidence in the information they are provided to evacuate early. Whilst a false 
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evacuation may prove inconvenient, the community must now understand and accept this shift in 
planning and response.  
The decision to evacuate should also couple the emergent situation with the operational 
capabilities and available resources of the combat agency. An EOC is designed to support the 
combat agency and should be established in step with an IMT so that all available resources are 
brought to task early and expeditiously if required.  
Though evacuation centres are not pleasant places, they should provide people with comfort and 
security. However, this event resulted in many evacuees feeling unsafe and unsupported. 
Evacuation centres need to be ready to accept people and their pets, evacuation routes clear and 
the communication plan enacted. Evacuation centres are never easy, but the expectation of 
community should be well known and adequately planned for.  
LEMCs must also assume a leading role within the emergency management system. In 
collaboration with local councils, they should be guided by continuous improvement, and review 
and exercise of local plans to ensure accountability across all stakeholders. As a collective the 
LEMC is accountable for public safety and confidence.  
An effective emergency management system requires the collaboration of a diversity of individuals 
and organisations, each with their own institutional biases, cultures, resources and perceptions. 
The arrangements which govern emergency management in NSW provide the opportunity for 
support, sharing and task delegation, but it is difficult to force collaboration. This event has 
illustrated that communities expect a deep level of collaboration across emergency services and 
agencies must become closer and stronger together. 
The learnings from this flood must continue to be discussed and embedded across the emergency 
management system, not just for Lismore, but the many other flood prone communities across the 
state. This case study has identified areas of improvement and community benefit that should be 
developed across agencies, rather than individually. As one interviewee told the Inquiry 
“experience is what you get just after you need it”. The experiences of this emergency must be 
learnt and adopted by all.  
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Jingii wala blaganmirr  
(Welcome Everyone) 
Ngalii – ngaa naa jaguun gunuu djanda mandii nguthung garra guuriaabun, beehing, 
nguubuu-gan 
(We acknowledge Country – our elders past present and future) 
Ngalii-ngaa binung-garri jerrd muugaa guuway gulgii-wen 
(We know big storms bring change) 
ngalii maanal ngambaa gulgii-wen buuyawan gawarii-gaa 
(We get ready for more change to come) 
Ngalli-ngaa bilaan buuwiiaan, gwang, buubaan, jan-gany webrrd muunaa gali maadj 
butherun 
(We learn from wind, rain, flood, lightning, hail, or fire – they teach us stories) 
Ngalii-ngaa wala-wala guuriilaa wuuyun-girr 
(We share old ways into the new) 
Ngalii-ngaa nyaagii gaany ba-aarn nguubuugan 
(We need these ways now and for our future) 
Ngalii ngaa garima lee la jaguun, jaguun garima mebeerrd 
(We care for Country, as Country cares for us) 
Ngalli ngaa naa gannga la 
(We hope you understand) 
Bugle bee wala-wala 
(We thank you for the opportunity to share)  
 
Statement and Language by Uncle Rick Cook, Marcus Ferguson and Oliver Costello. 

Introduction 
Jingela (Hi), my name is Oliver Costello. I'm a Bundjalung Man, born in Cavanbah (Byron Bay) and 
raised on Bundjalung Jagun in the NSW Northern Rivers. I first lived near Clunes, up the hill from 
Booyong Scrub and the Wilsons River.  
I graduated from Richmond River High school in the late ‘90s. While at high school I spent a few 
years living in Lismore and out in hills above Larnook and Leycester Creek. I spent a lot of my time 
growing up on the hills and banks of the Richmond Rivers Catchment playing, swimming and 
fishing. After high school, I moved away and returned only several years ago to live at Rosebank 
on the upper catchment of the Repentance and Coopers Creek. I have lived most of my life in the 
upper catchment of the Wilsons River and tributaries.  
Over the last decade I have been actively engaged in Cultural Land Stewardship knowledge and 
practice. I believe strongly in the role of Aboriginal culture as a keystone to maintaining livelihoods, 
supporting identity, connection to Country and enabling healthy and regenerative communities to 
care for Country.  
I co-founded the Firesticks Initiative and was a founding Director of both the Firesticks Alliance 
Indigenous Corporation and Jagun Alliance Aboriginal Corporation. I hold a Bachelor of Arts in 
Adult Education and Community Management from the University of Technology, Sydney. I 
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currently hold the following part time Director and officer-level roles (however, the views share in 
this submission are my own): 
• Director - Jagun Alliance Aboriginal Corporation Board 
• Director - Natural Hazards Research Australia Board 
• Vice President - Northern Rivers Fire and Biodiversity Consortium 
• Team Leader - Indigenous Cultural Intellectual Property (ICIP), Aboriginal Strategy and 

Outcomes within NSW Department of Planning and Environment 
• Project Manager - Traditional Knowledge (Conservation Futures) Bush Heritage Australia  
• Project Convenor - Cultural land management research and governance in Southeast Australia   
• Indigenous Contributing Author - Extreme Events Chapter for 2021 State of Environment 

Report 

In recent years I have led and supported a range of projects relating to First Nations empowerment 
in relation to Cultural land stewardship, Threatened Species Recovery, Bushfire and Natural 
hazards such as: 
• Cultural burning Advisor - Project 8.2.1 Indigenous aspirations and capacity for bushfire 

response, Charles Darwin University - NESP Threatened Species Recovery Hub.  
• Research advisor - Hazards, Culture and Indigenous Communities: Principles for Enhanced 

Collaboration (PEC) Deakin University - Bushfire & Natural Hazards CRC 
• Project Convenor - Cultural Land Management in Southeast Australia - Developing the 

foundation for an Indigenous-led and co-designed research program for land management with 
Traditional Owners 

• Advisor to National Indigenous Australians Agency on the Indigenous Rangers Independent 
Reference Group  

• Deputy Chair - Indigenous Reference Group, Threatened Species Recovery Hub, National 
Environmental Science Programme 

I have a broad range of experience in Natural Hazards, Cultural Resource management, Cultural 
fire practices, Aboriginal Joint Management partnerships, culturally significant species and 
threatened species management. I work to support a range of research, policy, advocacy and on-
ground projects. I am passionate about Aboriginal leadership, empowerment, partnerships and 
recognition of cultural knowledge and practice. 
It has been challenging over the past few years to be involved personally and professionally in 
bushfire and flood events. It has been difficult to know how best to make progress due to the 
overwhelming impacts on Country and Community. These impacts have affected my own 
wellbeing and I hope what I share can help others to better heal and regenerate more resilient 
Country and Community. Throughout this submission the terms ‘First Nations’, ‘Indigenous’ and 
‘Aboriginal’ are used in relation to the First Peoples’ of the Australian continent.  

Insights to improve resilience of Country and 
Community 
1. Development of a First Nations led cultural landscape restoration strategy for the Northern 

Rivers that could funded by Governments and key stakeholders.  This could be co-led by an 
Aboriginal peak body or an alliance of Aboriginal Controlled Community Organisation 
(ACCO’s). It could develop and maintain a natural hazard resilience program including 
seasonal forums, working groups, on Country actions and support ACCO’s coordination roles 
to educate and assist during natural hazards. This would enable First Nations led programs to 
engage in cultural stewardship practices that build the resilience of people and Country. An 
example of this is the Jagun Alliance proposal “Healing our River Country for community and 
landscape resilience project”.  
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2. Development of a First Nations Natural Hazards Trust in NSW could provide strategy, 
resources and leadership across NSW and beyond by supporting opportunities to develop 
Indigenous governance, collaboration, knowledge sharing and operational capabilities in 
natural hazards management. This could help enable Aboriginal communities across NSW to 
build their natural hazards resilience capabilities and capacity.  

3. Indigenous engagement principles could be developed by Governments and key stakeholders 
or they could adopt the “Principles for Enhanced Collaboration between Land and Emergency 
Management Agencies and Indigenous Peoples”. NSW government could review and 
incorporate mechanisms to support Aboriginal knowledge and engagement with the NSW State 
Emergency Management Plan (EMPLAN) and sub plans. Include First Nations voices and 
better representation in governance and decision-making structures for example: 
— Institutions and agencies including Resilience NSW, State Emergency Services, Royal Fire 

Service, Fire & Rescue NSW, Police, Defense and The Northern Rivers Reconstruction 
Corporation (NRRC).  

— State, Regional and Local Emergency Management Committees 
— Work force development, strategy, planning, emergency incident management functions 

and other relevant activities that may affect Aboriginal Communities, Cultural Heritage, and 
Country. 

4. Stronger and more rapid action on climate change by reducing carbon emissions and 
increasing carbon sequestration is critically needed. 

5. Prioritise research and development of Aboriginal caring for Country and ‘green’ infrastructure 
to enable nature-based flood mitigation and adaptation. 

6. Mapping of impacts on cultural and natural values in NSW including culturally significant 
species, places and heritage sites to Aboriginal Custodians and ongoing threats including 
weeds, landslides and bank erosion changes (urgently needed), as well as other hazards and 
values. Undertake remediation and restoration activities across the catchments. Invest in large-
scale erosion control, native species conservation, invasive species control, revegetation and 
restoration across the Richmond River catchment including the Tuckean swamp and key 
waterway ecosystems. 

7. Fund education and community initiatives to reduce unsustainable consumption and waste in 
flood effected areas. 

8. Providing new land releases and streamlined development pathways for non-profit community 
settlements (eco villages) could assist with building more resilience communities. 

A personal experience/reflection 
Sadly, our family, community and Country were severely impacted by the extreme rain and floods 
around Lismore in February and March 2022.  Fortunately, our place at Rosebank was only subject 
to minor damage from stormwater runoff during the torrential downpours. Our home is fairly well 
protected up on the Repentance Creek ridges nestled amongst the eucalypts and brush box spurs 
running down to the head water springs.  
I’m upset about the way Country has and is being treated both locally and globally. Many of the old 
people looked after and knew how to live on Country in a healthy way. I’m not sure what’s wrong 
with us these days. I fear we will just blame the rain, not learn from it. We have a big opportunity to 
learn, and I hope we do for our own sake. We need to honour the old people ways and help restore 
Country.  
Rosebank was flooded in on Sunday 27 February. This was remarkable as in the upper catchment 
following prolonged heavy rain, we often experience flash flooding and loose road access at the 
causeways, bridges and floodplains. We went down to Coopers Creek in the afternoon when the 
rain stopped so we could see the flooding. It had burst the banks and was extensive. At this point, 
what we saw was failing and I hoped the rain had moved on and would stay out to sea. However, I 
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was aware of the risk that if we had significant rain, it was likely to be a major flood downstream, 
based on the localised flooding.  
That evening, heavy rain returned and came in steady for a few hours. By this point it was obvious 
Lismore would receive major flooding. I went to bed about 10pm. I was lying in bed listening to the 
rain which I actually really enjoy. I grew up with tin roofs and heavy rains so I love the sounds and 
the abundance it symbolizes. I was drifting, thinking about healing Country – as I often do – and 
water scaping the garden to better harness the rain.  
Suddenly, around 11pm the rain intensity increased. I felt the energy shift and a deep, hollow 
feeling filled within my belly. I felt bad that I had been enjoying the rain and that a major flood was 
on its way to Lismore. It was so heavy and I had this feeling that it was here to stay. I jumped up 
and went outside, the verandah was misty – like being in a cave behind a waterfall.  
I went online to see what was happening. The news and emergency services information was 
underwhelming and seemed to be out of touch with the situation. I then started to dig around the 
BoM website and Facebook. These were about the only useful places to find information. The BoM 
had good info on rainfall and flood heights which were raising rapidly and a few people on 
Facebook were raising the alarm. I felt the situation was worse than what I was seeing online, and I 
didn’t know what I could do about it. The rain kept pouring for hours and hours and I had to get up 
at 5:30, so I tried to get some sleep.   
On Monday 27 February extreme rainfall continued through the night and morning. When I got up it 
was heavier than the night and kept pouring. The rains generated over 700mm on that day which 
resulted in flash flooding in the gullies, creeks and upper floodplains around us. This cut off bridges 
and gullies and we also had a landslide on Fox road which meant we were totally isolated for 
several days.  
My brother-in-law’s family, like many people in Lismore, were trapped in rising water for hours 
awaiting rescue. When we realised the trouble they were in we reached out through our social 
networks to see if anyone could help them. My partner, Layla, was able to connect with a friend 
who had friends involved with the rescue effort, and they confirmed they would be able to rescue 
them. So, then it was a waiting game.  
We first spoke my brother-in-law’s family on the morning of the 28 February at around 7am when 
they were waist-high in flood waters and by the time they were rescued – just a few hours later 
– the water was chest-high in their home. This was the story for many people caught out by this 
extreme event. Lismore had been the heaviest hit. Thankfully, the intense rain decreased that day 
and the rivers started to fall.  
A massive recovery effort followed the evacuations. There was an amazing community response 
but it appears that Agencies involved were very under-resourced and not well prepared for such an 
extreme event. With increasing impacts of climate change and a legacy of inappropriate land-use 
and planning (that has destroyed a lot of resilience of Country), these flood events could easily 
become our new normal. Storms with heavy rains and floods are powerful elements and have 
shaped these landscapes for millennia. They are critical ecosystem function which act to recharge 
and clean out catchments but they are bad if people clear land, carve up the earth and drain the 
wetlands, which is what happens to most of the affected areas. It’s also not the best idea to build 
homes and critical infrastructure on floodplains. 
The Koori Mail was amazing in terms of providing support during the floods. It launched a 
GoFundMe page for donations to be made to Aboriginal communities in the locally flood-affected 
areas and set up a crisis support centre for emergency supplies and recovery assistance. 
Ironically, as the rain poured on the 27 February, the Intergovernmental Panel on Climate Change 
IPCC Sixth Assessment Report was released https://www.ipcc.ch/report/ar6/wg2/. The report 
outlines the very real impacts of climate change and the need to take urgent action to avoid the 
consequences.  Another twist was the Lismore Floodplain Risk Management Plan submissions 
were due on Monday the 28 February, which is when the flood actually peaked: 
https://yoursay.lismore.nsw.gov.au/lismore-floodplain-risk-management-plan.  

https://www.ipcc.ch/report/ar6/wg2/
https://yoursay.lismore.nsw.gov.au/lismore-floodplain-risk-management-plan
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There is a call from community for nature-based solutions to restore catchments health to help 
mitigate floods and avoid the proposed Dunoon Dam. I believe restoring Country will be a critical 
part of any long-term action to mitigate future floods and help improve the integrity and resilience of 
Country in an increasingly changing climate.   
A month later we had the second major flood on the 30th of March 2022. Once again, the news and 
emergency services information were underwhelming and seemed to be out of touch with the 
situation. In fact, the advice chopped and changed and left many people confused. On the 29 
March it seemed obvious from the forecast and heavy rains that another major flood was on its 
way to Lismore. The CBD was told to evacuate at one point earlier in the day and then the warning 
was rescinded, only to be reinstated later that evening, with very little time for people to evacuate. 
Most people were already relocated and the majority of the damage was already done from the 
first flood. The second flood was one of the biggest and would have been a catastrophic flood in its 
own right at 11.4m but was well below the February 14.4 and so close behind it that it paled in 
significance. It did, however, highlight many of the same concerns around communication and 
coordination form the first flood.   

 
Turkey Creek crossing within 35 mins of Heavy rain went from traversable causeway of around 
1foot and falling to over 6 feet of flash flooding and rising.  

2021 State of Environment Report 
During the writing of this submission the 2021 State of the Environment (SOE) report was 
embargoed and subsequently released by the new Commonwealth Minister for Environment Tanya 
Plibersek on the 19th of July 2022. As an Indigenous Contributing Author of the Extreme Events 

Photo taken from Eureka (East) side of causeway at 18:34 
on 30 March 2022. Turkey Creek causeway, Eureka Road, 
Rosebank, New South Wales 2480 -28.666643, 
153.413027 

Photo taken from Rosebank (West) side of causeway at 
19:08 on 30 March 2022. Turkey Creek causeway, Eureka 
Road, Rosebank, New South Wales 2480 -28.666643, 
153.413027 
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Chapter for 2021 State of Environment Report, I am more aware than ever of the impacts of 
Natural Hazards. The current public data, analysis and modelling that has informed the SoE is 
quite conclusive. Impacts of extreme events are increasing as they become more frequent and 
severe in a changing climate. Human induced climate change is a key factor driving extreme 
impacts of natural hazards. However, it is not just climate change to blame. Many of these extreme 
events and their impacts result from poor land use, planning, land and water management. This is 
evident in relation to the 2022 floods and 2019-20 bushfires. These recent extreme events have 
had more severe impacts on the life, property, heritage and environment due to dramatic shifts in 
vegetation and landscape resilience caused by degrading land and water practices over the last 
234 years. 
The Key findings of the Extreme Events Chapter of 2021 State of Environment Report are: 

The frequency and intensity of extreme events are changing 
• Climate change is already having and will continue to have for the foreseeable future, an 

impact on extreme events. The consequences can have very long-lasting and sometimes 
irreversible effects. The frequency and intensity of extreme weather–related events are 
changing. By definition, extreme events are uncommon, but modelling based on historical and 
archaeological events and climate scenarios suggests an increasing intensity and frequency of 
many extreme events, a potential expansion in their distribution, changes in their duration, and 
increasing complexity of linked impacts. Some events, such as tropical cyclones and east coast 
lows, are likely to become more intense but less frequent. 

Extreme events affect the natural environment and 
compound the impact of other pressures 
• Extreme events can have positive effects on some systems and negative effects on others. 

However, increasing intensity may overwhelm systems, leading to a more negative overall 
impact and negating the positive impacts of occasional disturbance, and the stimulus for 
colonisation, growth and reproduction that this may provide. 

• The natural environment faces ‘legacy’ constraints – that is, species’ adaptations and 
assemblages are the consequence of prior exposure and adaptation, and do not necessarily 
equip them for future pressures. Exposure of the natural environment to extreme events is 
increased by changes in the distribution of climate-related events, such as cyclones potentially 
tracking further south. 

• Human modification of landscapes through habitat fragmentation, changed management 
practices, introduction of invasive species and other pressures exacerbates the impacts of 
extreme events and inhibits post-event recovery. 

Extreme events affect our communities and wellbeing 
• Extreme events affect the built environment. The increased frequency and intensity of extreme 

events will exacerbate their potential impacts on buildings and infrastructure, and the 
effectiveness of current engineering solutions. Changes in the distribution of events means that 
existing policies and regulations that are regionally based may need to be revised. Codes used 
during construction will need to encompass events likely to occur in the lifetime of the structure, 
and such codes will also need to be applied to maintenance and upgrade activities. 

• Extreme events are continuing the incremental destruction of Indigenous places and cultural 
values. Many sites are unidentified or undocumented as a result of population displacement, 
lack of access to Country, and impacts on traditional knowledge and practice. Environmental 
changes wrought by extreme events are also affecting the abundance and distribution of native 
plants and animals of cultural significance, further threatening the persistence and application 
of cultural knowledge and people’s cultural connections to Country. 

https://soe.dcceew.gov.au/extreme-events/pressures/climate-change
https://soe.dcceew.gov.au/extreme-events/pressures/climate-change
https://soe.dcceew.gov.au/extreme-events/outlook-and-impacts#impacts-on-the-environment
https://soe.dcceew.gov.au/extreme-events/pressures/population
https://soe.dcceew.gov.au/extreme-events/management/management-specific-impacts#built-environment-
https://soe.dcceew.gov.au/extreme-events/outlook-and-impacts#impacts-on-indigenous-culture-and-wellbeing
https://soe.dcceew.gov.au/extreme-events/outlook-and-impacts#impacts-on-indigenous-culture-and-wellbeing
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Management and adaptation – along with significant 
investment and better coordination – will be needed to 
increase resilience 
• Climate change and its impacts, in terms of changes in the frequency, intensity and distribution 

of extreme events, are key pressures on the persistence of Australian environments as we 
know them, with knock-on effects on society. Australia has acknowledged this and is starting to 
take steps to address climate change. A secondary pressure results from increasing exposure 
of assets to the impacts of extreme events. This results from both changes in the distribution of 
extreme events and increasing density of population and infrastructure in areas likely to be 
affected. 

• Management efforts are largely in response to extreme events but there is emerging 
recognition that enhancing resilience requires long-term planning and investment. This is being 
addressed through increasing investment and research to prioritise and support work on impact 
prevention, preparedness, response and recovery. 

• There is growing recognition of the role Indigenous people can play in dealing with extreme 
events and mitigating impacts on their communities, including cultural and environmental 
values. Significant areas of land are returning to Indigenous ownership or joint management 
through land rights and native title. A large part of this area is found in Indigenous Protected 
Areas, which total nearly 75 million hectares or more than 46% of the National Reserve 
System. The Indigenous population is widespread and vulnerable as a result of many factors, 
such as remoteness, lack of adequate housing and infrastructure, racism, and socio-economic 
and health disparities with non-Indigenous communities. Despite this, Indigenous communities 
display great resilience and have longstanding connections to their Country. They hold 
traditional knowledge and continue customary practices that can assist in planning, response, 
recovery and resilience to climate change and extreme events. 

• Climate change adaptation requires resources. The growing recognition of the fact of climate 
change, its increasing impact and the likely worsening of Australia’s exposure to extreme 
events has resulted in major investments and resilience-planning activities from all 3 levels of 
government, enormous community mobilisation and engagement, and innovative approaches 
from commerce and industry. There is an ongoing need to coordinate and look for synergies 
between these approaches, especially as we increasingly need to address multiple linked 
events rather than a series of individual events. 

Reference: https://soe.dcceew.gov.au/extreme-events/introduction 

 

https://soe.dcceew.gov.au/extreme-events/management/national-and-international-frameworks
https://soe.dcceew.gov.au/extreme-events/management/national-and-international-frameworks
https://soe.dcceew.gov.au/extreme-events/management/management-approaches#integrated-management
https://soe.dcceew.gov.au/extreme-events/management/management-approaches#indigenous-management-
https://soe.dcceew.gov.au/extreme-events/management/management-approaches#indigenous-management-
https://soe.dcceew.gov.au/extreme-events/management/resources
https://soe.dcceew.gov.au/extreme-events/introduction
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UN Sustainable Development Goals 

 
 
The UN Sustainable Development Goals (SDGs) are an international agreement that sets out an 
agenda for sustainable development by 2030. Australia recognises the role of these sustainable 
development goals in safeguarding the welfare of people and the environment. Some key 
Sustainable Development Goals (SDGs) that government agencies, Northern Rivers 
Reconstruction Corporation (NRRC) and business should consider when planning, investing and 
developing policy are: 
Sustainable Development Goals (SDGs) 

SDG Goal SDG Target Relevance 

Goal 1  
End poverty in all its 
forms everywhere. 

Target 1.5  
By 2030, build the resilience of 
the poor and those in vulnerable 
situations and reduce their 
exposure and vulnerability to 
climate-related extreme events 
and other economic, social and 
environmental shocks and 
disasters.  

*Exposure of people and 
industries in vulnerable locations 
to climate-related extreme events. 
*Disruption of ecosystem function 
with consequent effects on 
ecosystem services. 

Goal 2 
End hunger, achieve 
food security and 
improved nutrition 
and promote 

Target 2.4 
By 2030, ensure sustainable food 
production systems and 
implement resilient agricultural 
practices that increase 
productivity and production, that 
help maintain ecosystems, that 

*Impact of extreme events on 
agricultural productivity and 
animal welfare. 
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SDG Goal SDG Target Relevance 
sustainable 
agriculture. 

strengthen capacity for adaptation 
to climate change, extreme 
weather, drought, flooding and 
other disasters and that 
progressively improve land and 
soil quality. 

Goal 11 
Make cities and 
human settlements 
inclusive, safe, 
resilient and 
sustainable. 

Target 11.5 
By 2030, significantly reduce the 
number of deaths and the number 
of people affected and 
substantially decrease direct 
economic losses relative to global 
gross domestic product caused 
by disasters, including water-
related disasters, with a focus on 
protecting the poor and people in 
vulnerable situations. 
Target 11.b 
By 2020, substantially increase 
the number of cities and human 
settlements adopting and 
implementing integrated policies 
and plans towards inclusion, 
resource efficiency, mitigation and 
adaptation to climate change, 
resilience to disasters, and 
develop and implement, in line 
with the Sendai Framework for 
Disaster Risk Reduction 2015-
2030, holistic disaster risk 
management at all levels 

*Exposure of people and 
industries in vulnerable locations 
to climate-related extreme events. 
 

Goal 13 
Take urgent action 
to combat climate 
change and its 
impacts. 

Target 13.1 
Strengthen resilience and 
adaptive capacity to climate-
related hazards and natural 
disasters in all countries. 
Target 13.2 
Integrate climate change 
measures into national policies, 
strategies and planning. 
Target 13.3 
Improve education, awareness-
raising and human and 
institutional capacity on climate 
change mitigation, adaptation, 
impact reduction and early 
warning. 

*Strengthen resilience and 
adaptive capacity to climate-
related extreme events. 
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SDG Goal SDG Target Relevance 

Goal 15 
Protect, restore and 
promote sustainable 
use of terrestrial 
ecosystems, 
sustainably manage 
forests, 
combat desertificatio
n, and halt and 
reverse land 
degradation and halt 
biodiversity loss 

Target 15.3 
By 2030, combat desertification, 
restore degraded land and soil, 
including land affected by 
desertification, drought and 
floods, and strive to achieve a 
land degradation-neutral world. 

*Land degradation caused by 
drought and flood 

This table was adapted from the Scoping paper for the Australian State of the Environment Report 
2021  

Water Stories can teach us about Country 
For millions of years, water has flowed across this place we call Bundjalung Jagun, shaping the 
landscape and teaching us Lore. Bundjalung people have stories of this change such as Dirawong 
– the Goanna that taught us Lore and continues to help protect our people.  
The Dirawong story teaches us about how the Evans and Richmond Rivers were shaped by a 
battle between Dirawong and great Rainbow Snake. Dirawong headland is a rainmaking site and 
when Lore’s are not followed the big rains and floods will come. There are many traditional stories 
that teach about the Lore’s we must follow and the way the ancestors’ beings shaped the Country.  
We also have stories about how people cared for Country by protecting areas and species in 
places or seasonally or how species moved or were shifted around to maintain kinship and 
abundance. I believe the 2017 and 2022 floods, and the 2019 and 2022 bushfires are important 
stories that our old people would have created stories about and told them for thousands of years.  
I have also been involved in research that has uncovered cultural indicators about rain and flood. 
For example: frogs are known to be indicators of rain and flood. A historical newspaper article 
describes a tribe on the banks of the Boorowa River (Wiradjuri Country) busily moving camp to 
higher ground. This was triggered by frogs calling high in the trees, indicating floods were coming 
(“When the Frogs Sing” McMahon 1937). 
These stories can teach people lessons about our relationship to Country and how our practices 
can improve our wellbeing or result in suffering if we are not following the Lore’s of Country. We 
need old and new stories about learning from Country and restoring our Country through healing 
and regenerating the lands and waterways. 

We need to map changes to Country 
These recent natural hazards have bought about damaging changes to our communities and 
Country. Many of these changes were already slowly happening as a result of inappropriate land 
and water management practices and a raft of poor planning legacies. These intense rains have 
shown us the potential of extreme events to disrupt communities and Country. These extreme 
impacts have been driven by local landscape degradation and human-induced climate change. 
These drivers occurred historically and sadly continue in the northern rivers and globally. The 
widespread clearing of the ancient forests and the draining of waterways not only have created 
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massive carbon emissions but also resulted in enormous declines in Cultural Heritage, landscape 
health and diversity that has not been recovered.  
The cultural values, trees, plants, animals and people all gave identity to these landscapes. They 
have emerged and found relative balance in these high rainfall areas and fertile landscapes. The 
removal of these entities created extensive changes in landscape functions. For example, the 
removal of trees and groundcovers have led to ongoing large-scale erosion and sediment dispersal 
down water courses. This is of course a naturally occurring process but has been increased by the 
removal of ancestor trees that are hundreds of years old and groundcovers that underpin them. 
When the canopy is removed and earth is left bare, inevitable torrential rains that occur seasonally 
across these catchments create widespread damage. This results in large scale riparian erosion 
and accumulation of nutrients and sediments in the water courses. This has been occurring for 
about 200 years now and has clogged up many water ways. This is also exacerbated by impacts of 
road, water and waste infrastructure and other human structures and hydrology modifications.  
We urgently need to map these changes, hazards and values to then be able to undertake 
remediation and restoration activities across the catchments.  

We need to heal and trust the river  
Many people don’t trust the river as it bursts its banks and flows across the floodplains inundating 
homes and livelihoods. But I trust the river more today than the day before. I believe our rivers 
always tell the truth and we must trust in them and care for them. I grew up and have lived along 
the ridges that flow into what is now called Wilsons River. It’s a powerful river not only when the 
banks burst but always when stories are taught.  
Sadly, we have more heartbreaking stories to tell. It is not always this way and the stories of the 
last floods are not all bad. I bore witness to some of the most amazing expressions of community 
leadership and resilience. I hope these connections will continue to gather and grow.   
The river was once healthy and the locals knew it well. The truth is that people are both the 
problem and the solution, not the river. The only way to learn is from the river, like our old people 
did when they sat on its high banks of red and green. Now it is so sick, it is hard, if not impossible, 
to know the abundant beauty it once held. Instead of being celebrated as it was once, it is cursed 
and treated as a drain.  
We need to heal the river so it can teach us good ways to live with it and all that she brings. 
Healing the river will help heal people too. Hopefully we will all learn and share these connections. 
We need to trust the river more now than ever before. The river and the weather are telling us the 
Country is unhealthy, not just here but globally because temperatures, rainfall and other indicators 
are changing more rapidly and to greater extremes.  
The climate is clearly changing. It is because people have forgotten the Lore’s of the Sky, land and 
water. Bundjalung Jagun was once a very healthy place for our old people and the ones before 
them, our ancestors have lived in abundance here since time began.  

We need to improve water flows 
To restore the rivers, firstly, we need to start with the stories bringing knowledge holders together 
to share the knowledge of Country to identify important places and values of significance. We need 
to start a journey and we need to keep walking, talking and flowing together. 
I would love to see more and more canoes and boats back on the water to identify those important 
places and the values we need to protect and restoring the riverbanks back to their former glory. 
The rivers are like our veins. Lismore is like a heart at the Wilsons River and Leycester creek 
confluence, creating a meeting place of creeks and people. The old people came together here as 
well, as families moved seasonally along the creeks.  
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Lismore is a meeting place and it has been for a long time. We have lots of meeting places, that 
the land has shaped by water and in different ways, the waters have shaped the land. Water has 
impacted the land since the water has been meeting the land. When I was a kid, I remember 
hearing stories of how the Wilsons River would rise and fall 30 feet without bursting her banks and 
that the rivers once flowed clear. These rivers were once cloaked with vegetation, and laced with 
wetlands and swamps. Sadly, much of them have since been destroyed or neglected and so we 
need to identify those strength places in the landscape and put plans in place. There's a lot to 
understand about the importance of vegetation in slowing down water movement across land.  
It is critical to improve water flows, in particular restoring skin and hair (native vegetation) that soak 
up and slows down water while also providing biodiversity and habitat. Repairing wetland filtration 
is key to cleaning and slowing down water movement in those systems while, rebuilding riverbank 
integrity will help contain and direct water flows downstream.  
There is lots of cultural and scientific knowledge that exists that can help us do this. What I believe 
that we really need is an Aboriginal-led cultural landscape restoration strategy that brings key 
knowledge holders together on Country to provide custodianship and cultural governance. We can 
gather at places of importance to share our vision for healthy Country and continue a journey of 
healing.  
We need stories that teach us the ways of the old people. We need stories that teach us the ways 
of learning into the future. We need to identify those key parts of the landscape that have 
maintained the strength and identity. The healthy bits of rivers, the healthy remaining forests; we 
need a strategy based on their qualities that can help improve the health of the rest of the system.  
In the headwaters where the springs burst from the hillside gullies, we need to make sure that we 
reduce erosion in those areas through restoring vegetation and improving sediment control and 
slowing down water. As we move down gullies, it's important to protect the creek lines from 
livestock, runoff and clearing impacts to reduce bank erosion. Along the rivers and floodplains we 
need to restore riverbanks and increase swamps, wetlands and vegetation.  

We need to learn more form Country (Seasons, 
climate change and weather monitoring) 

Seasonal calendars have been developed by local Indigenous Rangers groups to identify 
significant species and seasonal indicators to assist in education and planning. These seasonal 
calendars could form the basis of healthy Country and natural hazard indicators to improve 
community awareness and collect field data.  
For example: the Banbai Rangers identify ‘tuk’ (frog) as an ecological indicator in their “Banbai Fire 
and Seasons Calendar for Wattleridge Indigenous Protected Area” (Banbai Nation 2021). When 
‘tuk’ begins its cycle of calling and breeding in October and November, it is indicative of a seasonal 
change in wind, temperature and humidity. During this shift, there are increasing fire risks as 
warmer winds bring drier and hotter conditions, which along with lightning, has the potential to 
bring bushfires. (Reference: McKemey and Banbai Nation 2020; McKemey et al. 2021). 
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Identifying a range of indicators of Healthy Country and change factors could help in a more rapid 
assessment and management responses in the face of an increasingly changing climate. Field 
based monitoring equipment and smartphone apps can share real time data and images enabling 
Indigenous Rangers to better plan for and respond to management issues and emergency events 
in partnership with relevant Agencies. There is a growing need for First Nations custodians to 
protect and preserve their data and knowledge collected in the field or other compatible systems 
while having secure ways to share critical data and knowledge. 

 

Building back better  
Many assets are damaged or destroyed post 2022 floods and the need to rebuild is obvious. That 
said, we may need to address underlying drivers causing concern about what are viable assets 
and what materials are resilient and affordable with increasing impacts of natural hazards.  
Natural resource industries have contributed to a lot of the damage we are seeing from natural 
hazards and climate change impacts. They act by clearing many of the affected landscapes for 
timber and minerals. This has caused carbon emissions that have not been restored in situ and the 
degradation caused by the impacts on the vegetation and soils is significant in relation to how they 
respond to extreme events like storms, fires and floods.  
When we are rebuilding and restoring material possessions, we may also be driving a feedback 
loop of consumption that increases local and global pressures. It would be great to see education 
and community initiatives to reduce unsustainable consumption and waste. 

Reference: Ngunya Jargon seasonal calendar – JALI Local Aboriginal Land Council. 
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Land and housings pressures 
New economic initiatives and frameworks are required to adjust economic settings to allow for 
sustainable regrowth within climate-adapting societies. Land value and zoning are critical issues 
for the ability to move assets (e.g. infrastructure, homes, farming, business and environmental 
values and mitigate risks). For example,: relocating current assets away from current and emerging 
risks of flooding in seasonal water ways (i.e. gullies and wetlands). These places can then be 
better rehydrated and restored. This is also relevant in floodplains that have vital native habitat and 
hydrological functions that are being adversely impacted by current land use. Providing new land 
releases and streamlined development pathways for non-profit community settlements (eco 
villages) could assist with building more resilience communities into the future. Aboriginal 
landholders could provide a cultural governance framework to enable more land to be returned to 
Aboriginal custodianship. Aboriginal landholders could then sustainably develop land assets for 
conservation, commercial and residential development within multicultural community settlements 
(eco villages). Community members could invest or pay rent instead of own land assets and capital 
could then be used to invest in and create shared services that reduce costs, resources, carbon, 
waste and better enable community and environmental restoration and resilience.  

First Nations Natural Hazards Trust  
I suggest that there are investments in local Custodianship and support First Nations-led resilience, 
response and recovery services at regional, state and national scales by establishing of a First 
Nations Natural Hazards Trust. The Trust would convene a specialist board of custodians to 
oversee the development and implementation of a First Nations Natural Hazards strategy and 
investment portfolio.  
A First Nations-led team could establish community networks that create learning and impact 
opportunities. The program would create community lead roles tasked with interpreting Cultural 
Values and Natural Hazards learning pathways to their host organisations and broader 
communities.  
I suggest that the NSW government supports the establishment of the First Nations Natural 
Hazards Trust. This investment portfolio could be designed to grow through securing public and 
private sector investment and income from service delivery.  

Jagun Alliance Aboriginal Corporation 
I led the establishment and co-founded the Jagun Alliance Aboriginal Corporation in 2016 with the 
intent to bring people together to support Aboriginal empowerment and healing Country through 
cultural land stewardship. I believe Jagun Alliance, our partners and local Traditional Custodians 
are well placed to partner with government agencies, communities and businesses to support a 
range of community lead recovery and resilience outcomes. Significant investment, policy and 
enabling frameworks are required to nurture and grow cultural land stewardship to address natural 
hazards broadly. We need to weave traditional and contemporary knowledge into practical 
solutions to heal Community and Country. We hope this flood inquiry raises awareness of the need 
for greater recognition of First Nations lead solutions and the need to invest in cultural land 
stewardship partnerships such as with Jagun Alliance, our partners and local Traditional 
Custodians. 
Jagun Alliance was established to broker and deliver Aboriginal directed cultural and natural 
resource management projects, services and programs. It aims to provide Aboriginal employment, 
capacity development and knowledge sharing through tangible involvement in multidisciplinary 
projects and programs through industry partnerships. Jagun aims to foster innovation and develop 
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partnerships with Aboriginal enterprises and the public and private sector to improve engagement 
and implementation of cultural, conservation and natural resource management projects, services 
and programs.  
Jagun Alliance objectives are: 
• Create partnerships with industry professionals to deliver joint venture commercial activities 

that will provide mentoring and information exchange to promote capacity building with 
Aboriginal enterprise.  

• Communicate our aspirations to support communities to manage Country through cultural 
practice to provide better social, environmental and economic outcomes. 

• Provide a forum for partners and stakeholders to engage in dialogue with the intent to identify 
and obtain agreement on pathways to improve social, environmental & economic outcomes. 

• Provide a consortium approach to creating partnerships with industry experts that will provide 
mentoring and information exchange to enhance joint venture commercial projects.  

• Develop a Cultural Values monitoring, evaluation and reporting (MER) framework that includes 
development of appropriate indicators. 

• Protect and enhance cultural and natural values such as biodiversity, ecosystem services and 
cultural heritage.  

• Enable partners and stakeholders to exchange internal services, resources, knowledge and 
advice (i.e. technical advice on business, skills, planning or policy development).   

• Acquire and coordinate external resources. 
• Create equitable partnerships that deliver Aboriginal led innovation and excellence.  
• Maintain and reinvigorate intergenerational transfer of cultural and local traditional ecological 

knowledge. 
• Develop and financially support projects and programs that foster Aboriginal enterprise and 

generate employment.  
• Recognise and promote investment in Cultural and Natural Resource Management (CNRM).  
• Increase public awareness and recognition of the rights, capacity and appropriateness of 

Aboriginal custodians and land managers to own and manage land and sea resources; and 
• Collaborate on innovative strategies that integrate cultural, social, environmental and economic 

results that build local capacity and control.  
• Demonstrate and communicate key components of our collaborative Jagun model that 

emerges from cultural intent and practice, so it can be successfully and cost effectively be 
applied/considered by other regions.   

This partnerships approach will ensure Aboriginal people receive economic and social benefits 
from the effective management of their land and Native Title rights. The NSW Land Rights Act and 
Commonwealth Native Title legislation have created significant economic and social opportunities 
in the CNRM sector, however these opportunities have not been fully realised in part due to: 
• a lack of recognition of communities rights and responsibilities in CNRM; 
• lack of adequate capacity building of Aboriginal people and their organisations; and 
• the way Aboriginal people view their country as a cultural landscape and their aspirations to 

manage it accordingly. 

Healing our River Country for community and 
landscape resilience project proposal  
Jagun Alliance recently received funding from the Black Summer Bushfire Recovery Grants 
Program to develop and implement a Bushfire related “Connecting to Jagun (Country) for healing 
and community resilience” project from 2022 to 2024. Jagun now proposes a similar project be 



 

 166 

established and integrated with the bushfire project to support land holder and community healing 
and resilience in relation to storms, floods and other natural hazards over several years. This 
would be a shovel ready project that has been developed by Bundjalung people for Bundjalung 
Jagun (Country). It could serve as a local Aboriginal lead pathway for community and landscape 
resilience that can support other communities and regions to build their own pathways. This project 
could provide learning opportunities and pathways through training, case studies, networking, 
exchanges, mentoring, research, services and outcomes. 
The project proposal is to address the immediate impact of storms, floods and other natural 
hazards through two objectives: 
1. Enhance cultural life of the community by providing opportunities for people to work together on 

building community capacity and resilience to mitigate the risk of natural hazards and improve 
connections to Country. 

2. Enable new economic and employment opportunities for Indigenous people through providing 
caring for Country, resilience and community capacity building services related to cultural 
values and natural hazards. 

Support Bundjalung Custodians that wish to re-establish Bundjalung Jagun Lore and cultural 
practices that look after Country and teach young and old the rights ways to be on Country to 
sustain relationships and livelihoods. There are long-held community aspirations to maintain and 
develop the capacity of Indigenous organisations to manage the values of their cultural landscape 
and maintain connections to Country. By retracing Bundjalung Jagun cultural pathway stories we 
can unlock natural and cultural resource management knowledge and practices to improve 
landscape health and resilience to address climate change and natural hazards. And by 
undertaking community engagement, research, planning and mapping we can develop a cultural 
landscape resilience plan.  
Knowledge holders can identify and map cultural landscape features and values that support 
cultural natural resources management and natural hazards resilience. The focus is on place 
names, cultural sites/places/resources, waterways (canoe-based journeys) and grassy ecosystems 
areas/corridors (fire-maintained walking paths), threaten species/habitat and seasonal/climatic 
change.  
This information will be used in back-to-Country engagement, research priorities and strategy 
planning. Outcomes of this engagement will be used to produce case studies on connection to 
Country stories that enable revitalisation of cultural land stewardship practices for pathways and 
places that enable greater resilience. The project will build capacity amongst the Jagun Alliance 
and other Aboriginal organisations to deliver community capacity and resilience building, cultural 
land management and bushfire risk, as well as flood, storm and landslide mitigation activities 
across the region.  
The project will develop a framework for Indigenous-led resilience building in the community which 
will be culturally appropriate and manage cultural Intellectual Property issues in order to benefit the 
wider community and regional stakeholders, including government agencies. The project aims to 
develop an Indigenous-led framework for resilience building based around cultural and social 
connections to Country and the broader community by:  
1. Facilitating healing opportunities for community members and Country impacted by the 2022 

catastrophic floods  
2. Improving the cultural and social connections of people and Country to help build resilience to 

future natural hazards.                      
The project would enable a Jagun resilience team to be supported by expert consultants in Caring 
for Country, risk management, trauma counselling, Indigenous engagement, 
communications/media, legal and business development.  
In addition, the team will work closely with Local Government staff, Aboriginal organisations, NSW 
Government (DPE, DPC, DCJ, Resilience NSW, NSW SES, NSW Rural Fire Service, NPWS, the 
University of Wollongong, Southern Cross University and Natural Hazards Research Australia to 
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develop a series of workshops, community events and action plans to build community resilience 
and capacity to face future risks from bushfire. 
The project could work across seven LGA's in the Northern Rivers region targeting communities 
and properties that were directly impacted or threatened by the 2019-20 Black Summer bushfires 
and 2022 catastrophic floods. Landholders could be engaged in each LGA and specific project 
locations will be confirmed after in depth consultations with stakeholders and landowners. 

Green Paper: Principles for enhanced Collaboration 
between Land and Emergency Management Agencies 
and Indigenous Peoples 
The Green Paper: Principles for enhanced Collaboration between Land and Emergency 
Management Agencies and Indigenous Peoples was developed by Deakin University through 
funding from the Bushfire and Natural Hazards CRC in 2021. The research was led by Michelle 
McKemey, Timothy Neale and myself, Oliver Costello. 
The green paper outlines principles for enhanced collaboration between land and emergency 
management agencies (‘agencies’) and First Nations peoples in southern Australia. These 
principles focus on cultural fire and land management but are intended to be of use to any land and 
emergency management agency.  
The vision of the working group that created the green paper is to increase meaningful 
partnerships between agencies and First Nations peoples which will support the expansion of 
cultural fire and land management and thereby ultimately support self-determination for First 
Nations peoples in what is now known as Australia. 
It is important that these principles are adopted in NSW Government when working with First 
Nations people. Enhanced collaboration can bring a myriad of positive outcomes. A key impact is 
improving communication and coordination of services to Aboriginal people. This can support key 
community and Government priorities including increasing Aboriginal employment, “Closing the 
Gap” and reducing the costs and negative impacts of Natural Hazards and emergencies. The 
potential to break down racism and other cultural barriers, cannot be understated, the success of 
decades of reconciliation action and growth Aboriginal Cultural awareness in sectors like health 
and education has led to greater self-determination and improve outcomes. The land and 
emergency management sectors has made good progress in some areas, but still has a long way 
to go to gain the respect and trust of many First Nations Communities. This is due to the legacy 
and ongoing impacts of colonisation that often results in Aboriginal people feeling marginalized and 
forgotten in emergency responses. There are increasing opportunities in the development of First 
Nation lead approaches based on Traditional and contemporary knowledges and practices. First 
Nations people’s knowledge of community and Country can make them critical allies in dealing with 
the increasing impacts of Natural Hazards on life, property, heritage and the environment.   
It is critical to include more First Nations voices and better representation in governance structures 
of institutions and agencies including Resilience NSW, SES, RFS, Police, Defense, The Northern 
Rivers Reconstruction Corporation (NRRC) and their strategy, planning, emergency incident 
management functions and other relevant activities that effect Aboriginal Communities, Cultural 
Heritage, and Country. 
The Green paper outlines nine principles that the working group identified as vital. These principles 
are not presented in order of importance. Rather, they should be understood as interlinked and 
mutually reinforcing circle of principles that function to center First Nations land and fire 
management rights and aspirations.  
1. Equity and social justice: Land and emergency management agencies acknowledge First 

Nations peoples’ rights to Country and must actively partner with and enable First Nations 
peoples to make decisions about their Country. 
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Land and emergency management agencies must develop commitments to go beyond simple 
acknowledgement of First Nations peoples’ rights by actively facilitating those rights. To truly 
acknowledge First Nations peoples’ rights, agencies must create equity in decision-making about 
Country. This means embedding those rights in policies and processes so that their facilitation is 
mandatory and appropriately resourcing First Nations peoples to exercise those rights. 
2. Self-determination: Land and emergency management agencies must actively work towards 

First Nations peoples’ self-determination in all aspects of cultural fire and land management. 
Land and emergency management agencies must seek to work towards an end goal of First 
Nations self-determination in caring for Country and people. This can be pursued in a number of 
ways, however agencies often require overarching government policy direction in order to pursue 
such end goals and, in cases where agencies do and do not have an overarching self-
determination framework, different strategies may need to be developed to embed self-
determination within policies and procedures. These strategies may include using principles, 
steering committees or formal agreements that stipulate terms of reference and deliverables. In 
different contexts, First Nations peoples may or may not want to partner and engage with 
agencies, and either response is an expression of self-determination. 
3. Governance: Land and emergency management agencies must seek to understand the 

diversity of First Nations communities and ensure they are partnering with the right people for 
Country. 

Land and emergency management agencies must seek to engage with the most appropriate 
representatives of Country while acknowledging that there is diversity within and amongst those 
representative voices. Multiple First Nations peoples or groups may speak for particular Country 
from different positions and agencies must build and maintain their own capacity to navigate this 
diversity appropriately. Appropriate protocols and processes should be established and followed 
for approaching representatives who have cultural authority to speak for Country. 
4. Resourcing: Land and emergency management agencies will provide adequate, dedicated 

resources to enable meaningful partnerships with First Nations peoples so that they can fulfil 
their obligations to look after Country. 

Land and emergency management agencies must resource collaborations between themselves 
and First Nations peoples, acknowledging that agencies and their employees typically operate at a 
significant financial, legal and institutional advantage to First Nations peoples. Further, agencies 
must resource collaborative activities and relationships without seeking to absorb First Nations 
partners and collaborators, appropriate their knowledge or create dependencies. This issue relates 
closely to the issue of how to create new governance structures within or alongside agencies to 
support these collaborations. 
5. Respectful learning: Land and emergency management agencies work to respectfully learn 

about and enable cultural fire and land management approaches as First Nations peoples see 
fit, while implementing processes to protect First Nations peoples’ cultural and intellectual 
property. 

First Nations peoples’ culture, knowledge and practices have developed over an evolutionary time 
frame across the Australian continent. This continuum of knowledge, practice and culture can be 
revitalised even in heavily colonised social-ecological contexts such as southern Australia. Land 
and emergency management agencies should make space to allow First Nations peoples to use 
and develop their cultural land management knowledge and practices. Western and First Nations 
knowledge systems can work together to improve outcomes, however agencies need to observe 
appropriate protocols to ensure that Indigenous Cultural and Intellectual Property is protected. 
6. Re-regulating fire and land: Land and emergency management agencies must reform, revise 

and adapt fire and land management processes, policies, regulations and legislation to 
maximise the opportunities for First Nations peoples’ participation in cultural fire activities. 

Land and emergency management agencies need to remove regulatory barriers to First Nations 
peoples’ engagement in cultural land and fire management practice. Regulations regarding 
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documentation, approvals, training, safety and physical fitness often currently act as a brake on 
First Nations peoples’ rights and aspirations. Such regulations need to be revisited and altered as 
appropriate to ensure key members of First Nations communities (e.g., Elders, children, women) 
are able participate in cultural fire activities. Agencies also need to actively engage with First 
Nations peoples to enable them to overcome barriers to cultural land and fire management on 
public and private land such as legal liability and insurance. 
7. Education and cultural safety: Land and emergency management agencies must create an 

organisational culture that respects and celebrates diversity, including First Nations peoples’ 
culture, knowledge and practices. 

Land and emergency management agencies have their own cultures and these cultures have 
sometimes been characterised by specific issues of racial discrimination as well as forms of 
unconscious bias and gender and class discrimination found in Australian society generally. There 
are many components to creating an environment that is culturally safe for First Nations peoples, 
however core goals include committing to eliminating racial discrimination and increasing shared 
respect, shared meaning and shared knowledge. To meet these goals, agencies should ensure 
staff are increasing their knowledge of First Nations peoples’ culture, knowledge and practices as 
well as increasing their knowledge of how their own cultural values, knowledge and practices are 
formed. 
8. Accountability: Land and emergency management agencies must establish, improve and 

report appropriate measures of their success in partnership initiatives with First Nations 
peoples. 

Land and emergency management agencies both generally demonstrate the adage that “you 
manage what you measure” and currently measure few to no indicators in relation to their cultural 
land and fire partnerships. In order to create greater accountability and support growth in these 
partnership relationships, agencies need to establish and publicly report on quantifiable indicators 
of their own success. These indicators should be developed in collaboration with First Nations 
partners and improved periodically as agencies and First Nations partners deem appropriate. 
9. Research: Land and emergency management agencies must support the research agendas of 

First Nations peoples. 
Land and emergency management agencies hold significant established roles in relation to the 
commissioning, conduct and guidance of new research. Historically, they have supported research 
that aligns with government concepts, methods and goals, or those of external parties such as 
university researchers, rather than the concepts, methods and goals of First Nations peoples. 
Given their prominence as research providers and supporters, agencies should ensure they are 
supporting research that is directed by First Nations peoples and partners with First Nations 
communities. 
Extracted from McKemey M, Neale T & Costello O (2021) Principles for enhanced collaboration 
between land and emergency management agencies and Indigenous peoples – green paper, 
Bushfire and Natural Hazards CRC, Melbourne.  
Available at: 
https://www.bnhcrc.com.au/sites/default/files/managed/downloads/principles_for_enhanced_collab
oration_between_em_agencies_and_indigenous_peoples_0.pdf 

Conservation Futures Reshaping conservation into 
the future… 
I am working on the Conservation Futures project, which is a partnership between Bush Heritage 
Australia and the University of Melbourne. This project is in the early phases of development but 
offers a great opportunity to support Governments, Industries and the Community with 
Conservation monitoring, evaluation, reporting, planning and decision making in the relation to 

https://www.bnhcrc.com.au/sites/default/files/managed/downloads/principles_for_enhanced_collaboration_between_em_agencies_and_indigenous_peoples_0.pdf
https://www.bnhcrc.com.au/sites/default/files/managed/downloads/principles_for_enhanced_collaboration_between_em_agencies_and_indigenous_peoples_0.pdf
https://conservationfutures.org.au/
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natural hazards. The NSW Department of Planning and Environment (DPE) is a in principle 
supporter of Conservation Futures. This relationship could be strengthened through investment 
from DPE and other NSW agencies. There is a need for greater collaboration to support local and 
regional planning to enable better decision making by government, business and the community 
sectors. There is increasing pressures on water and land resources because of people and 
business wanting to relocate to higher ground after these floods. This possesses a great risk to 
already fragile ecosystems with high conservation values. Conservation Futures could assist 
Planners, Traditional custodians, property holders and land managers to improve their properties 
resilience to floods and natural hazards while also increasing water quality, biodiversity and 
ecosystem health.  
Conservation Futures seeks to better engage with diverse rights holders, stakeholder and people 
who are interested in improving data and knowledge collection and sharing to inform future 
conservation decision making.  Conservation Futures will create a place to engage, understand, 
protect and heal Country – land, sky, water, people, animals and plants – through recognising, 
safeguarding, and weaving together knowledge systems. Poorly protected cultural and natural 
values are causing landscapes and seascapes across Australia to deteriorate and biodiversity to 
decline. We are increasingly experiencing devastating wildfires, floods, storms, droughts. Not only 
this, but the fires are burning hotter, the floods rising higher, storms more extreme and droughts 
longer. The severity of these events are compounded by land management practices that have 
modified, cleared and prevented caring for Country. 
To recover from these damaging legacies and prepare for the coming change, Conservation 
Futures is drawing together people from a variety of sectors and places to contribute to and utilise 
a knowledge system containing cultural, biodiversity, climate, water and land data.  The knowledge 
system will help groups visualise information and create goals for a place, including but not limited 
to conservation, cultural and business priorities and will have the ability to scale between local, 
regional and national contexts. We are creating ways to protect access to cultural knowledge and 
other sensitive information. Groups or individuals can enter data into the system for their own use 
or share parts of it with others if they choose. We will also be working with some of our partners to 
directly support their collective place-based planning using the knowledge system. To do this 
successfully, First Nations leadership is integral. First Nations Peoples have cared for Country 
since time immemorial and we respect the perspectives and knowledge that has compounded over 
generations. 
Conservation Futures will: 
• create a meeting place to gather, protect, share and visualise up-to-date knowledge to support 

better decisions that impact on nature, culture and the people of Australia 
• bring people and knowledge together across sectors and tenures to help build consensus and 

identify strategies on shared futures 
• acknowledge and foster recognition of the genuine value of diverse knowledge systems 

including of First Australians, landholders and interdisciplinary practitioners  
Conservation Futures brings together First Nations people, natural resource managers, private 
landholders, industry, government, research and conservation groups to develop culturally 
sensitive, integrated planning and knowledge-gathering systems. 
Our aim is to develop an Integrated Knowledge System that scales effectively between local, 
regional and national scales, and to pilot integrated planning. 
These will support the acknowledgment, protection and restoration of Country, through helping 
generate shared visions, strategies and actions for the future of freshwater and saltwater Country 
in many parts of Australia. 

Integrated Knowledge System 
We envision: 
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• Creating a web-based interface that combines the knowledge, data and models and predictions 
necessary to support decisions about Country, land and seascapes 

• Demonstrating the benefits of the portal and growing and refining the system through regional 
case studies that are emblematic of the complex challenges that need to be addressed and the 
decisions needed to protect and heal cultural and natural heritage and support the prosperity of 
regions and their people 

• Building the knowledge system in a way that ensures data sovereignty and protection of 
cultural and intellectual property of First Nations and all knowledge-holders, including options to 
share in ways of their choosing 

• Providing a central point of access to a wide array of ecological and biogeographical 
knowledge, climate and biodiversity predictive systems, natural resources, social information 
and economic data 

• Filling gaps in knowledge and data that currently hold back our efforts to protect cultural 
heritage and environmental values and plan effectively for the future 

Regional collaborative planning 
We will use Regional Collaborative Planning to bring people and knowledge together as a way 
to test, refine and grow the knowledge system. Regional workshops will support cross-sector 
planning that integrate knowledge and values and helps generate shared visions and strategies 
across regional landscapes. This approach aims to pioneer a new way of thinking and working 
together to realise First Nations and landholder aspirations and promote development options that 
are good for people and Country. 

Fostering acknowledgment of First Nations values and 
knowledge  
The project will work with First Nations communities and experts on cultural heritage, climate, 
environment, and data sovereignty to ensure that knowledge and future aspirations of First 
Australians are represented in culturally sensitive and meaningful ways, and are accorded a prime 
place in planning and protection systems. The approaches taken to this will be led by First Nations 
communities and underpinned by principles of reciprocity and equity and through relationships, 
agreements and systems that protect cultural and intellectual property and honor Country and 
lore.  

Our collaboration 
This project is a significant collaboration across sectors and organisations. Current co-investing 
partners include: The University of Melbourne; Bush Heritage Australia; the University of 
Queensland; the Ian Potter Foundation; the Hermon Slade Foundation; CSIRO; the Victorian 
Government Department of Environment, Land, Water and Planning (DELWP); Natural Resource 
Management (NRM) Regions Australia, The Nature Conservancy and The Australian Conservation 
Foundation. 
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G. Social, Search & Submission Analytics:           
Key Findings 

 

 
Social Analytics  
Over fifty-thousand Tweets  
Our Social Media Analysis is based on a 
corpus of 915,983 words and phrases used in 
55k NSW Flood-related public social media 
posts to Twitter from February—April 2022 
from over 18k different accounts.  
Four clear topics 
Topic modelling of the text used in each of 
these tweets using Latent Dirichlet Allocation 
(LDA) revealed five topics:  
• Election & Politics 
• Specific Local Problems & Solutions 
• Causes and Consequences  
• Locals Take Charge  

By analysing a subset of tweets within each 
topic that had explicit location data (longitude, 
latitude, geocoding) we observed that two of 
these themes have a geographic 
concentration: Locals Take Charge (Northern 
Rivers) and Causes and Consequences 
(Sydney area) whereas the other two themes 
were spread across the state and beyond.  
 

 

Most shared information sources 
Analysis of over 40k links within flood-related 
Twitter posts reveals the most shared and 
useful sources of community information.  
Mainstream news outlets were the most 
linked-to external sources of information, with 
these top news sites attracting the most links. 
Top Five NSW Floods-related News Sources 
Ranked by links received in Twitter  

1. TheGuardian.com 2,825 
2. ABC.net.au  2,110 
3. news.com.au 1,041 
4. SMH.com.au 878 
5. 9news.com.au 510 
Other sources of information that were linked 
to included social media sites (Youtube, 
Facebook and Instagram) Government 
(nsw.gov.au, bom.gov.au) and NGO sites 
(gofundme, redcross.org.au and givit). 
Relatively few people (n=59) linked to the 
SES as a source of information in floods-
related tweets, representing just over one in a 
thousand links (0.13%). 
 
Social and search activity is synchronised 
The volume of daily NSW floods-related web 
search activity and volume of NSW floods-
related social media activity are highly 
correlated. So for example, the number of 
Google searches in NSW for the NSW State 
Emergency Services (SES) from January-
April 2022 correlates strongly to the number 
of daily mentions of NSW SES on Twitter for 
the same period.   
This is an important finding as it means that 
the two sources are largely coherent and can 
be used to complement each other for 
insights into people's interests, challenges 
and behaviours in the lead up to, during and 
after the floods.   
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Search Analytics
Search data from over 6 million NSW 
users 
About 85% of all people in NSW used Google 
from Jan-April 2022 indicating our analysis of 
Google search trends draws on data from 
over 6 million NSW users.  
Daily Google searches in the period for NSW 
are estimated to be about 300k and the most 
recent Sydney floods attracted over 100k 
Google searches in one day alone (Sunday 
July 3).  
A simple NSW-rainfall Index 
As search data is statewide, we created a 
simplified statewide index of rainfall by day 
from February to April 2022.  
We noted most of the flooding events were in 
the Sydney region or the Northern Rivers and 
created a separate rainfall index for each: 
Sydney Region Rainfall by averaging daily 
rainfall from Sydney and Collaroy 
respectively; and Northern Rivers Rainfall by 
averaging the daily rainfall data from Byron 
and Mullumbimby.  We then added the Daily 
Sydney Region Rainfall and Daily Northern 
Rivers Rainfall to create a NSW Rainfall 
Index.  
Search correlates to rainfall 
Analysis of historical Google trends data in 
NSW revealed search activity: 
• grew significantly after the first major 

flood event  
• varied by postcode 
• correlated with our NSW Rainfall Index 
Search Varied significantly by postcode  
Towns in two postcodes 2478 (Ballina, 
Cumbalum, Skennars Head, West Ballina, 
Lennox Head) and 2480 (Lismore, Federal, 
Goolmangar, Caniaba, Lindendale) received 
most NSW flood-related searches and 
accounted for about 20% of statewide flood-
related searches during Feb-April 2022. 
 
Glossary of floods-related search terms 
Using a vectorisation of Google News, we 
created a large glossary of flood related 

terms (n=593) that were close to our seed 
terms used in social analytics.  We then 
tested which of these, if any, were correlated 
(either directly or with a lag or lead time) with 
the Daily NSW Rainfall Index and found 246 
terms to be correlated.  
 
Search trends reveal offline behaviours 
Volumes of some correlated search terms 
such as insurer, severe thunderstorm and 
flash flooding peaked in the lead up to peak 
rainfall while others such as levee, dams and 
floods peaked during the peak rainfall itself. 
Others peaked after the peak rainfall - some 
days and weeks later revealing the sequence 
and timing of aftershocks, clean-up and 
rebuilding.  
 

 
 
Floods impact comparable to 2019 
Bushfires 
Search traffic can be seen as a proxy for the 
scale of community impact for large scale 
natural disasters. The total volume of online 
search activity across NSW for the 2022 
Floods is already approaching a similar scale 
to that of the Black Summer Christmas 2019-
2020 bushfires - the worst on record when 26 
lives were lost, 2,448 homes were destroyed 
and 5.5 million hectares of land was burnt. 
   

https://trends.google.com/trends/explore?date=today%205-y&geo=AU-NSW&q=flooding,bushfires
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Submissions Analytics
Over 2 million words and phrases 
analysed 
In total over 2 million words and phrases of 
up to and including five words in length have 
been analysed from a total of 1,450 
submissions received from individuals and 
organisations from over 62 different locations, 
as well as the full transcripts from the 
Inquiry’s five face to face and virtual town hall 
meetings.  
Most submissions are from residents 
The majority of submissions (66%) are from 
flood-affected residents who were directly 
impacted by the floods. The remaining 
submissions are from a diverse range of 
organisations and individuals including 
business owners, emergency services 
personnel, farmers and academics.  
Lost everything: most frequent key phrase 
The overall most mentioned phrase in all 
submissions when filtered by Statistically 
Improbable Phrases (SIP) Score is lost 
everything which reveals the gravity of the 
impact for the majority of those affected. 
Other most commonly used phrases echo 
this including totally destroyed, lost income, 
house lost. Many of the other frequently 
mentioned phrases include terms relating to 
key infrastructure outages: phone service, 
power for days, road damage and Australia 
Post.  
6 topics in submissions 
Coherence analysis reveals that 6 is the 
optimum number of topics and related 
submissions group into these topics:  
A. Homes & Family 
B. Water Engineering 
C. Emergency Services 
D. Planning in light of Climate Change 
E. Recovery 
F. Environment 
Organisations dominate in Recovery and 
Environment 
Organisations comprise the majority of 
submissions under the Recovery and 
Environment topics, whereas the other topics 

comprise submissions mostly from 
individuals. 
Women dominate in Homes + Recovery 
The majority of submissions under the topics 
Homes and Family and Recovery are from 
women, whereas submissions under the topic 
Environment are mainly from men. 
Submissions in the other topics are more 
evenly split across women and men. 
Homes + Water mainly Northern Rivers 
As indicated by Geographic analysis, most 
submissions under the Home and Family and 
Water Engineering topics are from the 
Northern Rivers, whereas the other topics 
have more of a Sydney area skew. 
Three lists produced for each topic 
We produced 3 detailed lists for each topic to 
better understand its key themes and 
subtopics namely:  
1. a list of the Top 30 Key Terms and related 

subtopics using LDA that define the topics  
2. a list of Signature Phrases - terms more 

likely to appear in this topic 
3. a list of SIP that are unique to each topic 
Negligible plagiarism 
Plagiarism analysis reveals the overwhelming 
majority (over 95%) of submissions are highly 
original and that there is negligible duplication 
of submissions to the Inquiry.  
  

https://leagueofscholars.github.io/NSW-Floods-6Clusters-Geography/


 

 176 

Future Directions
Key issues 
The analysis of social, search and 
submissions revealed some common themes, 
namely: 
• immediate needs and challenges 

including specific local problems and 
solutions to flooding and its effects 

• issues relating to emergency services and 
challenges particularly with respect to 
rescues, evacuations and communication 

• issues relating to infrastructure including 
telephony, roads, electricity and postal 
services 

• issues related to recovery, clean-up and 
rebuilding including insurance and 
domestic violence and mental health 

• environmental causes and consequences 
including factors related to the built 
environment such as water engineering, 
dredging of dams and stormwater issues, 
as well as larger scale environmental 
issues such as climate change  

• longer term governance and political 
leadership as well as its local outcomes in 
terms of future urban planning and 
zoning.   

What’s next — exodus or rebuild? 
Many people mentioned leaving where they 
live, and others mention relocation of 
themselves or more broadly of whole 
communities. We estimate over 85 people 
have indicated specific plans, intentions or 
considerations to leave Lismore, for example, 
as a result of the floods.  Many more 
(hundreds) mention issues related to moving 
and relocation.  

Potential for sharing lessons via research 
This analysis has demonstrated the potential 
of combining insights from multiple sources to 
better understand and prepare for future 
natural disasters. The search analytics in 
particular shows promise to help with 
understanding the behaviours of people 
before, during and after major natural 
disasters to help better prepare emergency 
services and recovery services for future 
events. Publishing the findings of this work in 
academic journals in Flood and Disaster 
Management has the potential to contribute 
to understanding of these issues more widely 
both in Australia and around the world.  
Potential to use artificial intelligence (AI) 
in early warning systems 
There is potential for developing AI-based 
future early warning systems that use real 
time or near real time sensor data combined 
with social media data to augment and 
support local weather predictions and 
disaster warnings. Our AI experiments 
showed that: 
• flooding can be recognised using object 

detection in images and video 
• publicly posted floods-related 

photographs and videos from social 
media can be catalogued and indexed by 
location but also by visual theme, which 
could provide further insights 

• local weather predictions could potentially 
be augmented by artificial intelligence 
analysis of local photographs and video 
footage. 
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H. Community and stakeholder consultation 
 

Disclaimer: The Inquiry met with a range of stakeholders, including local residents, community groups, emergency services and other government 
agencies and the private sector, including those listed below. In some cases the Inquiry met stakeholders more than once.  

Meeting Stakeholder 
Town Halls 
Clarence River Town Hall (virtual) Residents (15 people online) 
Hawkesbury/Nepean Town Hall (virtual) Residents (16 people online) 

Lismore Town Hall Residents (511 attendees in-person, 91 online) 
Mullumbimby Town Hall Residents (273 attendees in person) 

Tumbulgum Town Hall Residents (278 attendees in person) 
Roundtables 
Agriculture Roundtable Col Brooks 

John Donvito 
Kathy Rankin 
Neil Baker 
Robert Quirk 

Building Industry and Associations 
Roundtable 

Association of Accredited Certifiers 
Housing Institute of Australia 
NSW Building Commissioner  
Master Builders Association 
Safework NSW 
University of Technology Sydney, Faculty of Design, Architecture and Building 

Lismore Business Roundtable Various Lismore local businesses 
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Meeting Stakeholder 
Regional Developers Roundtable Gales Holdings Kingscliff 

Habitat Byron and North Byron Parklands 
McConaghy Properties 
Planners North 
Tony Hart 
Venant Solutions 
Winten Property Group 

Sydney Developer Roundtable Clarence Property Group 
Goodman 
KWC 
Leamac 
Mirvac 
Planning Institute of Australia 
RiskeBusiness 
Stockland 
Urban Development Institute of Australia (UDIA) 
Urbis 

First Nations Roundtable Aboriginal Community Housing Association (state-wide) 
Bulgarr Ngaru (Grafton) 
Bullinah Aboriginal Health Service 
Bundjalang Tribal Society 
Currie Country Group 
Koori Mail 
Local Aboriginal Land Councils (Jali, Bogal) 
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Meeting Stakeholder 
Ngunya Jarjum 
Rekindle the Spirit (CEP Counselling and health services) 

Lismore Women’s Roundtable Country Women’s Association 
Northern Rivers Women’s and Children’s Centre 
Momentum Collective 

The University of Sydney Flood 
Recovery & Resilience: Research 
Expertise & Collaboration Workshop 

Convened by Professor Kathy Belov AO, Interim Deputy Vice-Chancellor (Research); attended by staff 
from various faculties and from Southern Cross University and NSW government departments 

NSW Government 
Departments and agencies NSW Secretaries Board 

Department of Premier and Cabinet  
NSW Treasury  
NSW Health 
Resilience NSW 
Department of Planning and Environment 
Department of Communities and Justice 
Department of Regional NSW  
Department of Primary Industries 
Transport for NSW 
Department of Customer Service 
Infrastructure NSW  
NSW Public Service Commission  
NSW Public Works  
Northern Rivers Reconstruction Corporation  
Greater Cities Commission  
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Meeting Stakeholder 
Land and Housing Corporation  
WaterNSW  
NSW Telco Authority  
Aboriginal Housing Office  
Office of the Cross-Border Commissioner  

Government & Statutory Office Holders 
(current and former) 

Ms Anne Preston, Member for Hawkesbury 
Mr Bart Basset, Former NSW State Member for Londonderry 
His Excellency General the Honourable David Hurley AC DSC (Retd) 
Mr Geoff Provest MP, Member for Tweed 
Ms Janelle Saffin MP, Member for Lismore 
Ms Jenny Dowell, Former Lismore Mayor 
Ms Sue Higginson MLC, Member of the Greens 
Mr Thomas George, Former Member for Lismore 

Emergency Services Ambulance NSW 
Fire and Rescue NSW 
NSW Rural Fire Service 
Marine Rescue NSW 
NSW Police 
NSW Police (Lismore) 
NSW Police (Murwillumbah) 
NSW Police (Sutherland) 
NSW Police (Woodburn) 
NSW Police Rescue 
NSW Rural Fire Service 
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Meeting Stakeholder 
NSW State Emergency Service 
NSW State Emergency Service Unit (Broadwater) 
NSW State Emergency Service (Broken Hill) 
NSW State Emergency Service Unit (Coraki) 
NSW State Emergency Service Unit (Lismore) 
NSW State Emergency Service Unit (Goonellebah) 
NSW State Emergency Service Unit (Woodburn) 
Surf Life Saving NSW 

Emergency Service Associations Fire Brigade Employees Union 
NSW State Emergency Services Volunteers Association 
Police Association 
Rural Fire Service Association NSW 
Volunteers Rescue Association NSW 

Local Councils Ballina Council 
Broken Hill Shire Council 
Byron Shire Council 
Campbelltown City Council 
City of Blacktown Council 
Clarence Valley Council 
Hunters Hill Council 
Lismore City Council 
Liverpool City Council 
Maitland City Council 
Narrabri Shire 
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Meeting Stakeholder 
Northern Beaches Council 
Shoalhaven City Council 
Singleton Council 
Sutherland Shire Council 
Tweed Shire Council 
Wingecarribee Shire Council 
Wollondilly Shire Council 
Wollongong City Council 

Australian Government Australian Defence Force 
Bureau of Meteorology 
Geoscience Australia 
National Recovery and Resilience Agency 
Emergency Management Authority 

Government (other jurisdictions) Department of Resources (Spatial Information), Queensland  
Queensland Inspector General Emergency Management 
Queensland Police 
Queensland Reconstruction Authority 
Victoria State Emergency Services 
Victoria Police 
Emergency Management Victoria 

Other stakeholders 
University and Research institutes Australian Research Council Centre of Excellence for Climate Extremes  

UNSW Water Research Laboratory 
Natural Hazards Research Australia 
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Meeting Stakeholder 
NSW Smart Sensor Network 
Southern Cross University 

Not for profit and community groups  Paul Ramsey Foundation 
Resilient Lismore 
Rotary, Lismore 
Social Futures 
The Channon Rescue and Evacuation Effort 
Richard and Beth Trevan, Lismore Citizens Flood Review Group 

Property, Retail and Insurance 
organisations 
  

Aboriginal Community Housing Industry Association 
Insurance Council of Australia 
Planning Institute of Australia 
Property Council of Australia 
Suncorp Australia 
Urban Taskforce 
Bunnings 
Risk Frontiers 

Transport companies Rotorwing Helicopters 
Woodburn Marine 

Experts Damion Cavanagh, BTW Consulting 
Emeritus Professor Snow Barlow, Climate Energy College, University of Melbourne 
Oliver Costello, Consultant 
Tony Hart, BTW Consulting 
Ben Hubbard, Formerly CEO, Victorian Bushfire Reconstruction and Recovery Authority 
Jacki Johnson, former CEO of IAG NZ 
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Meeting Stakeholder 
Professor Alexander McFarlane AO, Professor of Psychiatry, University of Adelaide 
Graeme Newton, former CEO, Queensland Reconstruction Authority 
Nicole Scurrah, Former CoS to the Hon Anna Bligh, when Premier of Qld 
Professor Andrew Pitman AO, Director ARC Centre for Excellence of Climate Extremes, University of 
New South Wales 
Jeff Spash, Former NSW State Emergency Service 
Professor Bella Stantic, Big Data and Smart Analytics Lab, Griffith University 

Emeritus Professor Mark Westoby, Department of Biological Sciences, Macquarie University 

Professor Seth Westra, Hydrology and Climate Risk, University of Adelaide 
Residents and community members Adam Bailey, Woodburn resident 

Annie Kia, Channon resident 
Dr Richard Gates, Evans Head resident 
Karina McKey, Broadwater resident 
Lisa Bowman, Lismore resident 
Dr Cam Hollows, resident 
Tom Kirk, Woodburn resident 
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I. Advisors and Secretariat 
 

Principal Advisors 
Peter Duncan AM 
John Hann 
Di Leeson 
Gary Worboys APM 
 

Secretariat 
Michael Wright (Head of Secretariat) 
Zahra Anver 
Andrea Azoury 
Stephanie Beslic 
Rima Beydoun 
Lucinda Bourke 
Rachael Burns 
Danielle Cleal 
Cecilia Falson 
Elizabeth Fryer 
Jane Gibbs 
Sue Graebner 
Jennifer Haling 
Dominic Kelly 
Jake Nicol 
Alex Platt 
Ria Pryce 
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