A t w h a t c os t ? M a p p i n g
w h e r e n a t u r a l p e r i ls
i m p a c t on e c on om i c
growth and communities
IA G
N ov e m b e r 2 0 1 6

T h i s report h as b een prepared for I A G. S GS Ec onom i c s and P lanni ng
has taken all due care in the prepara�on of this report. However,
S GS and i ts assoc i ated c onsultants are not li ab le to any person or
en�ty for any damage or loss that has occurred, or may occur, in
rela�on to that person or en�ty taking or not taking ac�on in respect
of any representa�on, statement, opinion or advice referred to
h erei n.
S GS Ec onom i c s and P lanni ng P ty L td
A C N 007 437 7 29
www.sgsep.com.au
Oﬃces in Canberra, Hobart, Melbourne and Sydney

T a b le of C on t e n t s
L I S T O F F I GU R ES A N D T A B L ES
GL O S S A R Y
EXECUTIVE SUMMARY
1

IN T R O D U C T IO N

1

1. 1

Considerations when reviewing this report

3

Interactive Maps and Data Files

3

Spatial Aggregation of Peril Risk

3

The Nature of Risk and Impact

3

Comparing Risk Levels between Natural Perils

3

I n de x of E c on om i c R e s ou r c e s

3

2

O V E R V IE W

4

3

WHERE NATURAL PERIL RISK IS LOCATED

6

3. 1

T r op i c a l C y c lon e

6

3. 2

Flood

8

3. 3

S t or m

11

3. 4

Bushﬁre

12

3. 5

Earthquake

14

4

ECONOMIC ACTIVITY AND RISK

15

5

POPULATION AND RISK

18

6

WHAT THIS TELLS US

22

6. 1

Implications for governments

22

6. 2

Implications for individuals and communities

23

6. 3

Implications for business

24

7

REFERENCES

25

8

APPENDIX

26

8 .1

Measuring natural peril risk

26

T r op i c a l C y c lon e

26

S t or m

26

Bushﬁre

26

Earthquake

26

Flood

26

8 .2

Measuring economic activity

26

8 .3

SEIFA indices

27

8 .4

Local Government Area

27

LIST OF FIGURES
F I GU R E 1.

TROPICAL CYCLONE RISK

6

F I GU R E 2.

WA MERCHANDISE EXPORTS ($M) & CYCLONE EVENTS

7

F I GU R E 3.

FLOOD RISK

9

F I GU R E 4.

QUEENSLAND AND MERCHANDISE EXPORTS

10

F I GU R E 5.

STORM RISK

11

F I GU R E 6.

BUSHFIRE RISK

12

F I GU R E 7 .

BUSHFIRE VICTORIA RISK

13

F I GU R E 8 .

EARTHQUAKE RISK

14

F I GU R E 9 .

GROSS DOMESTIC PRODUCT

15

F I GU R E 10.

INDEX OF ECONOMIC RESOURCES

20

F I GU R E 11.

SIMPLE EXAMPLE OF DECISION TREE

23

LIST OF TABLES
T A B L E 1.

INSURANCE LOSSES BY NATURAL PERILS, 1970–2013

1

T A B L E 2.

GDP, POPULATION AND PERILS RISKS

4

T A B L E 3.

REGIONAL GDP, POPULATION 2014-15 AND NATURAL PERILS RISKS

5

T A B L E 4.

TROPICAL CYCLONES IN WESTERN AUSTRALIA (2010-2016)

8

T A B L E 5.

HIGH GDP LGA AND RISK

16

T A B L E 6.

HIGH POPULATION GROWTH LGA AND RISK

19

T A B L E7

LOW ECONOMIC RESOURCES LGA AND RISK

21

T A B L E8 .

IMPACT OF PLANNING ACTION

22

GLOSSARY

ABS

Australian Bureau of Sta�s�cs

GDP

Gross Domes�c Product

ICA

Insurance Council of Australia. The representa�ve body
of th e g eneral i nsuranc e i ndustry i n A ustrali a

iLEAD

Insurance Council of Australia’s Low-resolu�on Exposure
A ddress D ataset

IER

Index of Economic Resources, a SEIFA index which
m easures a c om m uni ty ’ s ac c ess to ec onom i c resourc es

LGA

Local Government Area, as deﬁned by the ABS. May
diﬀer from current local government boundaries

SEIFA

Socio-Economic Indexes for Areas. ABS measures of
economic and social advantage and disadvantage

EXECUTIVE SUMMARY
Australia is at growing risk from a range of natural disasters
including tropical cyclones, bushﬁres, storms and ﬂoods.
If unmanaged, these risks will signiﬁcantly impact our
resource and knowledge-led economy, and damage
homes, businesses and infrastructure and put lives at risk.
Since se�lement, a number of op�ons have been taken
on an ad h oc b asi s to try to m anag e th e i m pac ts of natural
disasters including: reloca�ng the popula�on from heavilyexposed areas; implemen�ng land-use planning strategies
to direct growth to lower risk areas; and construc�ng
levees and dams to minimise the impact of ﬂooding yet
without a consistent, long-term, na�onal approach, large
parts of the country, including the most populated or
economically valuable, remain exposed to natural perils.
At what cost? Mapping where natural perils impact
economic growth and communities is the ﬁrst �me
the popula�on data and economic ac�vity of all Local
Government Areas (LGAs) across the na�on have been
overlaid with natural perils risk levels provided by the
Insurance Council of Australia (ICA) and IAG. The aim of
this report, and its accompanying interac�ve maps and
data ﬁles, is to highlight the loca�ons at the greatest risk
of natural perils and demonstrate how this risk intersects
with economic ac�vity and the communi�es’ capacity to
respond to di sasters.

—

—

—

—

—

T h e analy si s found:
Areas of key economic importance at high to extreme
ri sk i nc lude larg e parts of our m i ni ng i ndustry and
knowledge economy hubs in the major Central
Business Districts (CBDs).
$326.6 billion worth of GDP (20.3 per cent of the
Australian economy) and 3.9 million people (17.3
per cent of the popula�on) are in LGAs with a high
to extreme risk of tropical cyclone. Recent tropical
cyclones have signiﬁcantly impacted on mineral and
agricultural produc�on.
28.4 per cent of GDP ($425.5 billion) and 24.9 per
cent of the popula�on (5.5 million people) are living
in LGAs with high to extreme ﬂood risk. The 2011
Queensland ﬂoods illustrated the disrup�on to the
region’s economic ac�vity and highlighted how a
c om m uni ty ’ s ec onom i c c apac i ty i m pac ts i ts ab i li ty to
respond and rebuild following natural disasters.
Parts of the Melbourne CBD, and its 450,000 workers,
are at very high risk of ﬂood. Flooding has impacted
on the transport network in the Melbourne CBD
several �mes recently causing economic disrup�on.
The 500,000 workers in the Sydney CBD have

—

—

experienced transport disrup�ons caused by storms in
rec ent y ears.
LGAs with high and extreme risk of bushﬁre generated
$175 billion (10.8 per cent) of GDP and are home to
2.2 million people (9.2 per cent of the popula�on).
LGAs with high and extreme risk of earthquakes
generate $853 billion, or 52.5 per cent, of our na�on’s
GDP and house 58 per cent of our popula�on.
At what cost? highlights that not only is economic ac�vity
at risk but the high cost to human life. As our popula�on
increases, governments will face more pressure to release
low-cost land in higher risk areas, pu�ng more lives in
danger. Development of this land should be informed by
ac c urate data on natural peri ls ri sk s and ac c om pani ed b y
appropriate mi�ga�on measures to minimise the risks.
The report iden�ﬁed the Queensland LGAs of Brisbane,
the Gold Coast, Townsville and Moreton Bay as containing
communi�es deemed to be at high to extreme risk of
tropical cyclones, storms and ﬂoods. Despite this risk, the
popula�on in these areas increased by more than 450,000
people between 2001 and 2015. In Victoria, 17.5 per cent
of the popula�on live in LGAs which contain communi�es
at high to extreme risk of bushﬁre.
The report iden�ﬁed that some communi�es at risk
may not have the economic resources required to
independently prepare for and recover from natural
disasters. For example, Moree Plains in New South Wales
and Bundaberg in Queensland are at risk of ﬂooding
yet are low on the Australian Bureau of Sta�s�cs SocioEconomic Index for Areas: Index of Economic Resources.
Economic resilience, together with high levels of social
capital, translates to greater resilience to natural disasters.
Hepburn, Central Goldﬁelds and Hindmarsh in Victoria
are at high risk of bushﬁre yet low on economic resources
which may undermine their ability to prepare for and
recover a�er a disaster. As a result, the economic burden
will primarily fall on government and these communi�es
may take longer to recover and rebuild. This has large
implica�ons on future planning and decision making.
Recent economic analysis has highlighted that successive
governments have overinvested in post-disaster
reconstruc�on and underinvested in mi�ga�on that would
li m i t th e i m pac t of natural di sasters on our ec onom y
and communi�es. As a general rule, one dollar spent on
mi�ga�on can save at least two dollars in recovery costs.
The Australian Government spend on mi�ga�on measures
is equivalent to three per cent of what it spends on post-

disaster eﬀorts. The rebalance of this spending alloca�on
is a na�onal priority: investment in mi�ga�on strategies
reduces the cost of reconstruc�on and safeguards our
communi�es.

management, land use planning and building regula�ons,
individuals and businesses need to be educated and
empowered to take more responsibility for their own
safety .

A safer future does not just depend on Government.
Individuals and communi�es also have what the Royal
Commission into Victoria’s bushﬁres called a ‘shared
responsibility’. While all levels of government should take
steps to improve protec�ve infrastructure, emergency

Without heightened awareness, appropriate informa�on
and a co-ordinated, long-term approach to managing
risks, individuals, businesses and government will remain
exposed and our future economic strength and stability
will be at risk.

Black Saturday bushﬁres, Victoria, 2009

1 IN T R O D U C T IO N
Natural perils, such as bushﬁres, ﬂoods, storms and
tropical cyclones, are part of the Australian experience.
Indigenous Australians understood the uniqueness of the
environment and managed the risks of these natural perils.
In the post-colonial era these lessons were not understood
or applied. For example, tradi�onal owners used ﬁre as a
land management tool but se�lers feared bushﬁres and
soug h t to suppress th em to protec t li fe and property .
As the impact of natural perils on European se�lement
became apparent, Governments introduced methods
to manage these risks such as hazard mi�ga�on
infrastructure, land use planning controls and construc�on
standards to be�er withstand weather condi�ons.
However, many op�ons were implemented on an ad hoc
basis without an overarching plan to ensure the most at
risk loca�ons were protected. As a consequence, many
areas in Australia remain exposed to natural perils and the
popula�on living in these places is projected to increase.
If inadequately managed, these natural perils will damage
houses, businesses and infrastructure. While individual

property owners can take steps to protect their proper�es
and assets, there is a need for a coordinated and
collec�ve approach by all levels of government to improve
c om m uni ty resi li enc e. T h i s i s espec i ally i m portant i n areas
at h i g h ri sk of natural peri ls and i n areas of h i g h ec onom i c
ac�vity.
Table 1 indicates the scale (as measured by insurance loss)
of the various natural perils. Between 1970 and 2013, 27
per cent of insurance losses were caused by storm. Hail
(21 per cent, largely driven by the 1999 Sydney hail storm),
tropical cyclone (18 per cent) and ﬂood (18 per cent)
were the next largest perils. Earthquake losses are mostly
a�ributable to the Newcastle earthquake of 1989. The
level of insurance loss across the country varies by type of
peril. For example, Queensland has been highly impacted
by ﬂood and tropical cyclones, while bushﬁre has greatly
i m pac ted Vi c tori a.
Ensuring areas with the highest level of economic ac�vity
are protected from natural perils by wise infrastructure
investments and mi�ga�on measures will help to maintain

TABLE 1. INSURANCE LOSSES BY NATURAL PERILS, 1970-2013¹
State

Bushﬁre

Tropical cyclone

Flood

Storm

Hail

Earthquake

Total

NSW

527

36

9 65

2,747

4,856

1,657

10,788

VIC

1,650

400

2,439

29 4

4,783

3,329

3,630

1,376

9 49

9,283

47

9 2

48 6

24

1,232

51

34

1,529

123

QLD
SA

18 9

WA

9 6

TAS

100

NT

8 6

1,852
27 1
1,652

ACT

440

Australia

3,002

5,380

5,193

7,875

6,277

10%

18 %

18 %

27 %

21%

Share of Total

327
15

440

Source: Produc�vity Commission (2014)

¹ I n 2011 dollars

1

1,672
6%

29,396
100%

economic growth. This requires government to understand
the distribu�on of economic ac�vity and the risk of
natural perils. Understanding the capacity of communi�es
to deal with risk is also an important considera�on for
government.
—
—

At what cost? sourc ed natural peri ls data from th e I C A
and IAG. The ICA’s Low-resolu�on Exposure Address
Dataset (iLEAD) provides a simple exposure score at 13.5
million Australian addresses describing, proxy exposures
to various natural perils. IAG contributed addi�onal ﬂood
data for a more complete picture of risk exposure.

These reports, highlighted the risk of natural perils
na�onally, however they tended to focus on insurable and
economic loss, as opposed to loss of economic ac�vity.
This report, and its interac�ve maps and data ﬁles,
iden�ﬁes the LGAs with the greatest risk. They are
iden�ﬁed because of their high natural perils risk ra�ng,
their high level of GDP, their capacity to deal with natural
perils or, most importantly, due to an overlap of two or
m ore of th ese fac tors.

The natural perils examined in this report are deﬁned
events such as tropical cyclones, bushﬁres, ﬂoods, storms
and earthquakes. The list could also include, heatwaves
and coastal erosion among others. However, these perils
are a slow onset or gradual process rather than deﬁned
events with a quan�ﬁable loss and they do not result in
the same scale of economic loss and disrup�on.

These tools can oﬀer value to government, individuals,
communi�es and businesses in several ways.

A number of recent reports have focused on natural perils
costs, funding arrangements and land use planning. Some
of th ese i nc lude:
—

—

—

Australia Insurance Premiums Taskforce Report, Nov
2015
Global Access Partners Taskforce, The North,
Agriculture and the Environment, March 2016
Planning Ins�tute Australia, National Land Use
Planning Guidelines for Disaster Resilient Communities,
2016

Governments
The analysis demonstrates the places where natural
perils intersect with high GDP and builds a case for more
propor�onate spending on disaster mi�ga�on. This
informa�on can help governments decide where to invest,
to m i ni m i se th e i m pac t on th e A ustrali an ec onom y .

T h e A ustrali an B usi ness R oundtab le for D i saster
Resilience & Safer Communi�es commissioned
Deloi�e Access Economics to prepare:
—
Building our Nation’s Resilience to Natural
Disasters White Paper, June 2013
—
Building an Open Platform for Natural Disaster
Resilience Decisions, July 2014
—
The Economic Cost of the Social Impact of Natural
Disasters, March 2016
—
Building Resilient Infrastructure, March 2016
Produc�vity Commission Inquiry Report, Natural
Disaster Funding Arrangements, Dec 2014
The Australian Government, the Treasury, Northern

Individuals and communi�es
The interac�ve map can be used by residents to be�er
understand their exposure to natural perils so they can
be�er protect themselves, their family and their property.
Businesses
Informa�on on peril risk can help businesses be be�er
posi�oned to minimise interrup�on from the loss or delay
of i nc om e due to a natural di saster.
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1.1

Considera�ons when reviewing this report

The risk data used in this report is built on complex
scien�ﬁc models. The scien�ﬁc terms may not equate
to descrip�ons of events used in everyday language. For
example, people may use the term ﬂood to describe a
range of events which are technically diﬀerent, such as a
riverine ﬂood, storm surge or storm water inunda�on.
Interac�ve maps and data ﬁles
This report is accompanied by a set of interac�ve maps and
data ﬁles which give a more comprehensive understanding
of natural perils risks and its intersec�on with GDP and
a community's economic resources. The maps show the
diﬀerent perils risk exposure by LGA and the user can
overlay GDP and economic data to gain greater insight into
the poten�al impact on economic and social well-being.
Spa�al aggrega�on of perils risks
The data shows the average risk levels of each property
within an LGA. In each LGA it is possible that for some
natural perils, the risk level would vary significantly. For
example, for flooding, properties along a waterway would
likely have a higher risk rating than other parts of the LGA
which are on higher ground. Floods do not affect regions
uniformly and can damage the same area repeatedly while
not affecting properties very close by. Similarly, properties
along the urban fringe would likely have a higher risk of
b ush fi res th an properti es i n b ui lt up areas.
Averaging of risk means that the LGA data is not directly
comparable with other measures of risk for individual
properti es. T h i s i s due to th e I C A ’ s dataset b ei ng used for
research and analysis on insurance affordability, mitigation
priorities and perils data gap closure activities. It is not
suitable for underwriting applications and may not reflect
prem i um s c h arg ed b y i nsurers² .
The nature of risk and impact
Even if the risk of a natural peril is low, severe events can
s�ll occur. For example, South Australia is not at extreme
risk of storm, but recently had a one in 50-year storm.
The risk of a natural peril occurring is diﬀerent to the
impact. The risk ra�ng is a func�on of the likelihood
of an adverse event occurring based on a range of
environmental factors, for example, the proximity of a
property to a ﬂood prone river.

Cronulla Beach, New South Wales, June 2016

T h e ac tual i m pac t of th e natural peri ls relates to th e
scale of the event and mi�ga�ng factors such as: land use
planning and building codes; where proper�es are located;
building standards; and the protec�ve infrastructure, such
as levees, which can mi�gate the impact. As such, the risk
of being impacted by a natural perils can be mi�gated by
planning, protec�ve infrastructure and building standards.
The level of possible mi�ga�on varies according to the type
of natural peril. For instance, infrastructure can be built to
deal with heavy rain or ﬂood but a similar infrastructure
solu�on is not available for bushﬁres.
Comparing risk levels between natural perils
The risk ra�ngs by LGA are useful in comparing LGAs for
the same peril (e.g. comparing ﬂood risk between two
LGAs), however, the risk ra�ngs for the various natural
perils are not comparable to each other. That is, the risk or
poten�al impact of earthquake in an extreme risk LGA is
not the same as an extreme risk for bushﬁres.
Index of Economic Resources
The Australian Bureau of Sta�s�cs Socioeconomic Index
for Areas: Index of Economic Resources has been used to
understand the economic resources communi�es can use
a�er a natural disaster. This measure does not account
for the underlying resilience or social capital (community
coopera�on and networks) of the community within the
LGA. The level of resilience and social capital are important
factors in the community’s ability to deal with natural
di sasters.

2 For more information see: http://www.icadataglobe.com/ilead/
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2 O V E R V IE W
Gross Domes�c Product³ (GDP) and popula�on of the
LGAs for each of the natural perils risk levels is presented
in Table 2. It shows $326.6 billion worth of GDP generated
in 2014-15 (20.3 per cent of Australia’s total GDP) was
located in LGAs at high ($169.6 billion), very high ($104.1
billion) or extreme ($52.8 billion) risk of tropical cyclones.
The popula�on living in these LGAs is 3.9 million people
(17.3 per cent of the popula�on).

—

—

—

Table 3 summarises the GDP, popula�on and average risk
ra�ng⁴ for the metropolitan area of each capital city and
for the regional sec�on of each state and territory. Key
poi nts are:
Sydney is Australia’s largest city with a popula�on
of almost ﬁve million and GDP of $378 billion. On
average, Sydney has a high risk of ﬂoods rela�ve to
other regions, due to extensive development in the
ﬂoodplains of the Hawkesbury, Georges and Cooks
rivers and their various tributaries.
On average, regional Victoria has high risk of ﬂood and
bushﬁre due to the many communi�es in ﬂoodplains
and close to vegeta�on.
On average, Brisbane has a high risk of ﬂood due to
extensive urbanisa�on of the Brisbane River, Pine
River and coastal creek ﬂoodplains.

—

Northern Australia (including north-west Western
Australia, coastal Northern Territory and North
Queensland) has a very high to extreme exposure to
tropical cyclones, as evidenced by tropical cyclones
Larry, Yasi and Tracy.
LGAs with high, very high and extreme risk of bushﬁre
generated $174.7 billion (10.8 per cent) of GDP and
are home to 2.2 million people. A quarter of Australia’s
popula�on live in LGAs with high, very high or extreme risk
of ﬂooding - areas that generate 28 percent of the natural
GD P .
The risk of extreme weather events in these areas
presents a signiﬁcant threat to the na�onal economy and
to the people of Australia. Government, businesses and
households must be aware of their exposure and take
steps to m anag e th e i m pac ts of th ese natural peri ls.
The remainder of this report looks at the various natural
perils risks and how they relate to the economic resources
of the popula�on and the economic ac�vity of businesses.
It also highlights the key implica�ons for governments,
business, individuals and communi�es.

TABLE 2. GDP, POPULATION AND PERILS RISKS⁵⁶
No Exposure

Low

Medium

High

Very High

Extreme

Tropical
Cyclone

GDP ($B)
Popula�on (M)

1,170.8
17.3

63.6
1.0

47.2
0.5

169.6
1.7

104.1
1.6

52.8
0.6

Bushﬁre

GDP ($B)
Popula�on (M)

378.1
3.2

841.3
13.6

216.3
4.0

132.5
1.7

37.9
0.4

4.3
0.0

Flood

GDP ($B)
Popula�on (M)

19.8
1.0

-

746.6
106.5

654.9
90.7

195.1
31.0

8.1
1.0

Storm

GDP ($B)
Popula�on (M)

394.8
4.8

279.6
4.8

397.2
6.8

405.1
5.0

20.4
0.5

-

Earthquake

GDP ($B)
Popula�on (M)

-

-

7 23. 9
110. 7

452. 4
56. 6

417 . 9
59 . 3

13. 9
1. 0

Source: SGS (2016) based on ICA iLEAD data and ABS Regional Popula�on Growth, (Cat. No. 3218)
Peril risk ra�ngs are averages that should be treated with cau�on as they can combine areas with a diverse risk proﬁle. For example regional Western
Australia includes areas very high tropical cyclone risks, averaged with areas with no tropical cyclone risk, resul�ng in an overall low ra�ng.

³ Gross Domestic Product (GDP) refers to Australia, Gross State Product (GSP) refers to a State, while Gross City Product (GCP) refers to a city’s
metropolitan area and Gross Regional Product (GRP) refers to a particular region. In this paper, all different measures are referred to as Gross Domestic
Product (GDP).
⁴Based on the land area weighted average for Local Government Areas.
⁵ LGAs with no data are excluded.
⁶ Risk ratings can be compared between regions, but not between perils. For example, earthquake ratings reflect the risk of a very infrequent event
impacting a lot of people, where flood ratings reflect the risk of a more frequent event with direct impacts to less people.
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TABLE 3. REGIONAL⁷ GDP, POPULATION 2014-15 AND NATURAL PERILS RISKS⁸
Region

GDP ($Billion)

Popula�on (million)

Tropical cyclone

Flood

Storm

Bushﬁre

Earthquake

S y dney

$37 8 . 0

$4. 9

No Exposure

High

Medium

Medium

Very High

Regional NSW

$128 . 9

$2. 7

Low

Medium

Medium

Low

Medium

Melbourne

$28 4. 8

$4. 5

No Exposure

Medium

Medium

Medium

Very High

R eg i onal Vi c tori a

$7 0. 8

$1. 4

No Exposure

High

Medium

High

High

B ri sb ane

$155. 4

$2. 3

High

High

Medium

Medium

High

R eg i onal Q L D

$144. 9

$2. 5

Medium

Medium

Medium

Low

Medium

A delai de

$7 4. 0

$1. 3

No Exposure

Low

Medium

High

Very High

R eg i onal S A

$24. 5

$0. 4

No Exposure

Low

Medium

Medium

High

P erth

$154. 6

$2. 0

Low

Medium

Low

Medium

Medium

Regional WA

$121. 7

$0. 6

Low

Low

Medium

High

High

Greater Hobart

$14. 2

$0. 2

No Exposure

Medium

Medium

Medium

Medium

R est of T as.

$25. 4

$0. 3

No Exposure

High

Medium

Medium

Low

Greater Darwin

$7 . 5

$0. 1

Extreme

No Exposure

Extreme

Low

Medium

R est of N T

$22. 4

$0. 1

Medium

Low

High

Medium

Medium

A ustrali an C api tal T erri tory

$34. 9

$0. 4

No Exposure

No Exposure

Medium

Low

Very High

Source: SGS (2016) based on ICA iLEAD data, ABS Regional Popula�on Growth, (Cat. No. 3218) and SGS Australia Ci�es Accounts (2015)
Peril risk ra�ngs are averages that should be treated with cau�on as they can combine areas with a diverse risk proﬁle. For example regional Western Australia includes areas very high tropical cyclone risks, averaged
with areas with no tropical cyclone risk, resul�ng in an overall low ra�ng.

⁷ Based on a weighted average risk for all LGAs within the region. The total land area of the LGA was used as the weight.
⁸ Risk ratings can be compared between regions, but not between perils. For example, earthquake ratings reflect the risk of a very infrequent event impacting a lot of people, where flood ratings reflect the risk of a
more frequent event with direct impacts to less people.
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3 WHERE NATURAL PERIL RISK IS LOCATED
3.1

Tropical cyclone

F i g ure 1 i llustrates th e ri sk of tropi c al c y c lones ac ross
Australia. A ra�ng of zero is the lowest risk and a ra�ng of
ﬁve is the highest.
T ropi c al c y c lones are c om m on i n north ern A ustrali a. T h ey
form when a low pressure system intensiﬁes over warm
tropical waters, resul�ng in a rota�ng structure with a
dis�nct ‘eye’, causing destruc�ve winds of more than 200
km/h during a category ﬁve system. Their strength can
be disastrous and their reach vast, with wind and intense
rainfall able to extend hundreds of kilometres from the
c entre of th e c y c lone.

T h e tropi c al reg i ons i n th e north of A ustrali a are m ost
aﬀected, with areas rated as having very high or extreme
risk concentrated in Queensland, the Northern Territory
and north-west Western Australia. Tropical cyclones decay
as they move inland, resul�ng in lower risk in inland areas
of A ustrali a.
Several major tropical cyclones have devastated northern
Australia. Tropical Cyclone Tracy hit Darwin in 1974,
killing 65 people and destroying most of Darwin. In North
Queensland, Tropical Cyclone Yasi in 2011 caused $3.6
billion in damage. The Mackay tropical cyclone of 1918 saw
1,411 millimetres of rain fall in Mackay in three days, and
c aused th e death of 30 people.

FIGURE 1. TROPICAL CYCLONE RISK

Source: SGS (2016) based on ICA iLEAD data
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In 2014-15, 20.3 per cent of Australia’s GDP, which is
worth $326.6 billion, was in LGAs at high to extreme risk of
disrup�on from tropical cyclones. GDP in these loca�ons
is increasing at 3.4 per cent per year (compared to the
2.4 per cent na�onal average) driven by increased mining
produc�on.

Mines and export systems are able to recover quickly from
tropical cyclones but they do delay exports, which in turn
delays payment. This can slow economic growth in the
short term and put pressure on government budgets.

FIGURE 2. WA MERCHANDISE EXPORTS ($M) & TROPICAL CYCLONE EVENTS
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Figure 2 presents merchandise exports from Western
Australia over the past ﬁve years. Trends depicted in
the chart are largely driven by iron ore exports from the
P i lb ara.
Records of selected tropical cyclones have been overlaid
with the value of these exports. This illustrates that steep
troughs in revenue have coincided with the export of
tropical cyclones, as they have disrupted the produc�on
and export of iron ore in the region. Table 4 iden�ﬁes the
tropical cyclones in Western Australia between January
2010 and January 2016.

Tropical Cyclone Yasi damage, Queensland, 2011

⁹ Includes all goods (e.g. wheat, iron ore, manufactured goods, fruit and vegetables)
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TABLE 4. TROPICAL CYCLONES IN WESTERN AUSTRALIA (2010-2016)
Event

Date

Maximum category (0-5)

S ta n

Ja n 2 0 1 6

2

Q u a n g

Apr-May 2015

4

O lw y n

Mar 2015

3

Christine

Dec 2013 – Jan 2014

3

A le s s i a

Nov 2013

1

R u sty

Feb 2013

4

Peta

Jan 2013

1

Lua

M a r 2 0 1 2

4

Ig g y

Jan-Feb 2012

2

H e i di

Ja n 2 0 1 2

2

C a r los

Feb 2011

3

B ia n c a

Ja n 2 0 1 1

4

M a g da

Ja n 2 0 1 0

3

Source: BOM Severe Weather Events (2016)

White Paper on Developing Northern Australia
The White Paper Developing Northern Australia produc ed
by the Australian Government is focused on policies
to increase the scale and breadth of economic ac�vity
and popula�on living north of the Tropic of Capricorn.

3.2

Given the risk of natural perils in this part of the country,
development should be risk appropriate, adapted to
weather vola�lity, and combined with measures to
i nc rease c om m uni ty resi li enc e.

Flood

Figure 3 presents ﬂood¹⁰ risk data showing the average risk
level within each LGA. It is important to note that these
are relative average risk levels between communities and
the level of flood risk varies within each LGA. Only around
five per cent of properties in Australia are at clear risk of
flooding (Allianz Australia Insurance, 2014), and even the
most flood-prone communities includes many properties
with no flood risk.

transport systems in Sydney, Melbourne and Brisbane
have all experienced delayed services due to heavy rains
in recent years. Heavy rainfall also impacts road networks
via reduced speeds and increased accident rates. This does
not si g ni fi c antly dam ag e th e i nfrastruc ture b ut di srupts
economic activity in the short term.

F loodi ng c an c ause di srupti on to ag ri c ultural and m i neral
produc ti on and to urb an transport sy stem s. P ub li c

Twenty four hours of disrup�on to transport networks in
a Sydney or Melbourne CBD, could reduce GDP by $30
million¹¹, much of which could not be recovered.

¹⁰Flooding is defined as the covering of normally dry land by water that has escaped or been released from the normal confines of any natural
watercourse or any reservoir, canal, or dam. Flash flooding is considered a by-product of a storm and is not included in the risk ratings.
¹¹SGS calculations based on a high level assessment of the industry productivity per worker, ability to work from home for each industry category during
a flood and journey to work patterns.
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FIGURE 3. FLOOD RISK

Source: SGS (2016) based on IAG data

Extreme ﬂooding aﬀects exports in a similar way to tropical
cyclones, causing trade delays and slowing economic
growth. A signiﬁcant degree of Queensland exports come
from coal and Liqueﬁed Natural Gas (LNG). Largely sourced
from the Bowen Basin, this industry is exposed to ﬂood
ri sk .

Government spent almost $7 billion (Queensland
Government, 2011). A Temporary Flood and Cyclone
Reconstruc�on Levy was raised by the Commonwealth to
help fund the reconstruc�on. This event illustrates that the
amount spent on reconstruc�on and rebuilding could be
lessened by strategic pre-disaster mi�ga�on investment.

The combined eﬀects of ﬂooding and Tropical Cyclone
Yasi in December 2010 to January 2011 had disastrous
consequences for Queensland’s economy. To support
businesses and rebuild public infrastructure, the

Figure 4 presents merchandise exports from Queensland
over the past six years, with extreme ﬂooding events
circled in red. It shows Queensland experienced signiﬁcant
declines in exports a�er ﬂood events.
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FIGURE 4. QUEENSLAND MERCHANDISE EXPORTS
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Case Study: Warragamba Dam
A study c om m i ssi oned b y
Infrastructure NSW (Molino
Stewart, 2012) showed that if a
one in 1,000 year ﬂood occurred
in the Hawkesbury Nepean
Valley it would cause $8 billion in damage. This event
could poten�ally place more than 40,000 people at risk,
completely destroy 6,500 homes and ﬂood 14,000 homes.
The ﬂooding would disrupt the Main Western rail line
aﬀec�ng both Blue Mountains passengers and state coal
exports for up to six months.

In 2012, Infrastructure NSW recommended li�ing the
Warragamba Dam wall by 20 plus metres, at a cost of
$500 millon, to mi�gate against such a ﬂood. This would
protect the economy and the people of western Sydney.
Infrastructure NSW recommended this project happen
within ﬁve years. While in June 2016 $58 million was
allocated to the ﬁrst phase of the project, West Sydney
s�ll remains at risk of a major ﬂood event.

The eﬀects of ﬂooding on agriculture are signiﬁcant. For
some commodi�es, extreme rainfall aﬀects quality not
quan�ty but this is not the case for fruit and vegetables
which suﬀered signiﬁcant losses in 2010-11. This can have
implica�ons in subsequent too seasons. Some crops will
con�nue to have reduced output, while increased soil
moisture may provide be�er condi�ons for other crops to
thrive.

Food shortages caused by heavy rains can impact the
na�onal Consumer Price Index. Following heavy rains
and ﬂooding in Queensland in 2009 the Reserve Bank of
Australia (2011) noted that the headline inﬂa�on in the
March Quarter of 2009 was up a quarter of a percentage
poi nt as a result.

10

3.3

Storm

S torm s are th e m ost c om m on natural peri l and c an h appen
anywhere in Australia. Severe storms can produce heavy
rain, hail, strong gales and ﬂash ﬂooding¹². The risk of a
severe storm is shown in Figure 5, illustra�ng that Darwin
has a very high risk as parts of New South Wales.

Collec�ng data on how these natural perils speciﬁcally
impact economic disrup�on should be pursued. Extreme
rainfall can have many impacts, including ﬂooding, crop
and infrastructure damage, and delays in extrac�ng and
transpor�ng mineral products.

The iLEAD storm dataset is focused on measuring events
where the ver�cally integrated water level is above a
certain level. The risk of other storm events (not mee�ng
this deﬁni�on) are not captured in Figure 5. This highlights
a limita�on with the iLead data. Data is collected on events
with the poten�al to create insurable losses (for example,
where assets are damaged) but not for events which
create economic disrup�on (for example, where transport
failures stop people ge�ng to work).

Storms can impact agricultural and mineral produc�on and
urban transport systems. As iden�ﬁed in Sec�on 3.2, public
transport systems in Sydney, Melbourne and Brisbane have
experienced delayed services due to heavy rains. Heavy
rainfall also impacts the road network via reduced speeds
and more accidents. This does not signiﬁcantly damage the
infrastructure but disrupts short term economic ac�vity.

FIGURE 5. STORM RISK

S ourc e: S GS 2016 b ased on I C A i L EA D data

¹² Flash flooding is a short-term event that might cause disruption to transport and power networks
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3.4

Bushﬁre
speed, temperature and humidity. Bushﬁre risk scores,
calculated using proximity to combus�ble vegeta�on, have
b een appli ed ac ross A ustrali a and presented i n F i g ure 6.

Bushﬁres are common in many parts of Australia, with
ecosystems evolved to interact with, or depend on, ﬁre
to regenerate. Bushﬁres are destruc�ve and o�en fatal.
The speed, spread and intensity of a bushﬁre depends on
factors including the type and dryness of vegeta�on, wind

The data shows the average bushﬁre risk level for each
LGA. However, the level of bushﬁre risk would vary within
each LGA. For example, proper�es on the urban fringe
would be at higher risk than more built-up areas in the
sam e L GA .

FIGURE 6. BUSHFIRE RISK

Regional Western Australia and parts of New South Wales,
Tasmania and Victoria are at high to extreme risk.
The deadliest bushﬁres in our recorded history have been:
Black Saturday in Victoria in 2009 (173 people died); Black
Friday in Victoria 1939 (71 people died); Black Tuesday in
Tasmania in 1967 (62 people died) and Ash Wednesday in
South Australia in 1983 (47 people died).
In Victoria, 17.5 per cent of the popula�on live in LGAs at
high to extreme risk of bushﬁre. While the metropolitan
area of Melbourne has low risk, some regional areas
of Victoria with high levels of planned growth are very
vulnerable to bushﬁres (see Figure 7). For example, both
the City of Bendigo, where the popula�on is projected
to increase by 26,000, or 25 per cent, between 2015
and 2031, and Mitchell Shire, where the popula�on is
projected to increase by 42,000, or 52 per cent, between
2015 and 2031 (DELWP, 2016), have a high bushﬁre risk.

S ourc e: S GS 2016 b ased on I C A i L EA D data

2009 Black Saturday Bushﬁres
On 7 February 2009, Victoria suﬀered the worst bushﬁre
in recorded history. 173 people died, 414 were injured
and over 1.1 million acres of land was destroyed. The
total cost of the losses was es�mated at more than $4
billion (Royal Commission into Victoria’s Bushﬁres, 2010).
The Murrindindi Shire had the worst devasta�on a�er a
ﬁrestorm wiped out townships including Marysville and
Kinglake.

A Royal Commission examined all aspects of the
government’s bushﬁre strategy. It handed down 53
recommenda�ons which focused on Victoria's bushﬁre
safety policy, emergency and incident management, and
planning and building regula�ons, including a call for a
central point for mapping bushﬁre risk.
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FIGURE 7. BUSHFIRE RISK VICTORIA

S ourc e: S GS 2016 b ased on I C A i L EA D data

Black Saturday bushﬁres, Victoria, 2009
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3.5

Earthquake
Small parts of Western Australia, South Australia,
New South Wales and Victoria are at extreme risk of
earthquakes rela�ve to other parts of Australia, though
the risk is rela�vely low compared to countries on tectonic
plate b oundari es.

A ustrali a i s si tuated i n th e m i ddle of a tec toni c plate so
it does not have frequent damaging earthquakes such as
th ose oc c urri ng i n c ountri es at th e b oundari es of tec toni c
plates (for example, Japan, Indonesia, and New Zealand).¹³
The 1989 Newcastle earthquake was an excep�on. While
rare, earthquakes can cause a lot of damage. Figure 8
presents the average earthquake risk.
1989 Newcastle Earthquake
A magnitude 5.6 earthquake shook Newcastle on the 28th
of D ec em b er 19 8 9 .
The combina�on of older buildings, poor maintenance to
deal with corrosive oceanic spray, bri�le masonry and poor
founda�ons resulted in the deaths of 13 people, injured
160 people and caused over $1.6 billion in insured losses.
Around 50,000 buildings, including 40,000 homes, were
aﬀected leaving 1,000 people homeless.
This devasta�ng event showed that, while the risk may
be low, Australian communi�es are s�ll vulnerable to
death, injury and extensive property and infrastructure
damage from earthquakes. This earthquake led to changes
in building standards to improve resilience to future
earthquakes.

Christchurch, New Zealand, 2011

FIGURE 8. EARTHQUAKE RISK

Source: SGS (2016) based on ICA iLEAD data
¹³Geoscience Australia shows all earthquakes for the previous seven days at http://www.ga.gov.au/earthquakes/
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4 ECONOMIC ACTIVITY AND RISK
Australia’s economy is most at risk from the impacts of natural perils in areas with high GDP. Figure 9 presents the GDP
for each LGA. The economic contribu�on of mining areas (such as the Pilbara in Western Australia and the Bowen Basin
in Queensland) can be clearly seen. However, as shown in Table 5, the bulk of Australia’s economic ac�vity happens in
the major urban areas.
FIGURE 9. GROSS DOMESTIC PRODUCT

Source: SGS (2016) based on ICA iLEAD data

Table 5 presents a selec�on of LGAs with the highest
economic produc�on. The geographical size of the LGA
can o�en determine the scale of economic produc�on.
For example, the Brisbane LGA covers the whole of
metropolitan Brisbane, while the Sydney and Melbourne
LGAs only cover the CBD.

Sydney, New South Wales 2015
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TABLE 5. HIGH GDP LGA AND RISK¹⁴
LGA
B ri sb ane

State

2014-15 GDP

Share of GDP

Tropical cyclone

Flood

Storm

Bushﬁre

Earthquake

Q L D

115,421

7 . 2%

High

High

Medium

Low

High

NSW

112,681

7 . 0%

No Exposure

No Exposure

Low

No Exposure

High

Melbourne

VI C

84,629

5. 3%

No Exposure

High

Low

No Exposure

High

C anb erra

A C T

34,866

2. 2%

No Exposure

Low

Low

Low

Very High

S y dney

P erth
Gold C oast

WA

33,340

2. 1%

No Exposure

Low

Low

Low

Medium

Q L D

30,798

1. 9 %

Very High

Medium

Medium

Low

Medium

N orth S y dney

NSW

17,225

1. 1%

No Exposure

No Exposure

Low

Low

High

A delai de

S A

16,503

1. 0%

No Exposure

No Exposure

Low

No Exposure

High

Parrama�a

NSW

16,336

1. 0%

No Exposure

Medium

Low

Low

High

East P i lb ara

WA

16,294

1. 0%

Medium

Medium

Medium

High

High

A sh b urton

WA

15,063

0. 9 %

High

Low

Medium

High

High

Q L D

14,870

0. 9 %

Very High

Medium

Low

Medium

High

R y de

NSW

14,765

0. 9 %

No Exposure

Low

Low

Low

High

Blacktown

NSW

13,833

0. 9 %

No Exposure

Medium

Low

Low

High

S unsh i ne C oast

Moreton Bay
Newcastle

Q L D

12,863

0. 8 %

Very High

Medium

Low

Low

High

NSW

12,698

0. 8 %

No Exposure

High

Low

Low

High

R oeb ourne

WA

12,223

0. 8 %

High

Low

Medium

High

High

C anni ng

WA

11,312

0. 7 %

No Exposure

No Exposure

Low

Low

Medium

L og an

Q L D

10,953

0. 7 %

High

Medium

Medium

Low

Medium

B oroondara

VI C

10,904

0. 7 %

No Exposure

No Exposure

Low

No Exposure

High

Greater Geelong

VI C

10,079

0. 6%

No Exposure

Medium

Low

Low

High

Source: SGS (2016) based on ICA iLEAD data and ABS Regional Popula�on Growth, (Cat. No. 3218)
Peril risk ra�ngs are averages that should be treated with cau�on as they can combine areas with a diverse risk proﬁle. For example regional Western Australia includes areas very high tropical cyclone risks, averaged with areas with no tropical cyclone risk, resul�ng in an overall low ra�ng.

¹⁴ Risk ratings can be compared between regions, but not between perils. For example, earthquake ratings reflect the risk of a very infrequent event
impacting a lot of people, where flood ratings reflect the risk of a more frequent event with direct impacts to less people.
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The Melbourne CBD generated $84.6 billion in 2014-15
and is at extreme risk of ﬂooding. The CBD ﬂooded in 1998,
2004, 2008, 2010 and 2011 (State Emergency Service, no
date). Public transport systems are heavily impacted by
ﬂoods with the delayed or cancelled services making it
diﬃcult for people to get to and from work. Combined,
the Sydney and Melbourne CBDs have one million workers
who could poten�ally be aﬀected by transport network
fai lure.

Coastal communi�es in Queensland, including the
Gold Coast, Townsville and Moreton Bay, are at high to
extreme risk of combina�ons of tropical cyclones, ﬂoods
and storms. Mining-focused LGAs in Western Australia,
including Roebourne, East Pilbara and Port Headland, are
at h i g h ri sk too.

Adelaide, South Australia, 2016

2016 Adelaide blackout
In addition to business disruption, the event also put
people’s lives at risk. The Flinders Medical Centre’s back-up
generator failed forcing the transport of 17 intensive care
patients to Flinders Private Hospital.

In September 2016, a one in 50 year storm hit South
Australia, knocking out power transmission for the state.
Without power, Adelaide’s public transport system could
not function, the road network was severely disrupted
and m any b usi nesses stopped tradi ng . T h e elec tri c i ty
di srupti on c aused th e P ort P i ri e lead and z i nc sm elter
to shut down for several weeks when the content of the
sm elter c ooled and soli di fi ed.

This event may have reduced the GDP of South Australia by
as much as $200 million¹⁵.

¹⁵ SGS calculation based on the average GDP per day worked for South Australia and assuming that one day's of total production was lost.
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5 POPULATION AND RISK

Several LGAs have high natural perils risks and growing
popula�ons. Growth in these loca�ons, without adequate
mi�ga�on, will expose more people to risk.

of ﬂooding for exis�ng proper�es include retroﬁ�ng,
raising houses or, when a large number of proper�es are at
risk, mi�ga�on infrastructure. In some cases, where there
are no mi�ga�on solu�ons, reloca�on schemes may be
considered, such as in Granthom a�er the 2011 ﬂoods.

Table 6 shows the 20 fastest growing LGAs in Australia
between 2001 and 2015. The geographic size of the LGA
can o�en determine the scale of popula�on growth.

With increasing popula�on and pressure to release more
land, the households at risk may increase if development
is allowed in vulnerable loca�ons. New development in
high risk areas should be accompanied by levees, barrages,
ﬂood gates and improved drainage, to mi�gate the impacts
of ﬂoods. Promo�ng community resilience and household
mi�ga�on should also be encouraged.

Queensland’s coastal communi�es, such as Brisbane,
the Gold Coast, Townsville and Moreton Bay have areas
exposed to high to extreme risk of tropical cyclones and
storms. Between 2001 and 2015 the popula�on in these
LGAs increased by more than 450,000.
Brisbane City Council residen�al buy-back scheme
Brisbane has experienced major floods in the past
century. To mitigate the impacts, the Brisbane City Council
purc h ased th e resi denti al properti es at th e h i g h est ri sk of
frequent flooding on a voluntary basis. The properties are
used as open space and drainage easements and will not
be redeveloped for residential use. This was in addition to
improvements to land use planning and building controls,
to ensure developments have less flood risk.¹⁶

Brisbane, Queensland 2010

Many high growth LGAs have people living in areas with a
risk of ﬂooding. Not all popula�on growth occurs in parts
of the LGA with extreme levels of risk as new housing
developments tend not to be permi�ed in high ﬂood
risk areas. The impacts of ﬂooding in newly developed
loca�ons can be mi�gated via planning, appropriate
building codes and investment in mi�ga�on (see sec�on
6.1)

It is important to ensure new buildings in at-risk areas can
withstand weather events such as river and ﬂash ﬂoods,
tropical cyclones, hailstorms and bushﬁres. While building
code standards are currently focused on protec�ng life
and safety, there is scope to enhance them to also protect
property. It should be acknowledged, however, that some
land has an unacceptably high risk of tropical cyclones,
severe thunderstorms, hailstorms, bushﬁres, ﬂood and
other risks and should not be zoned for residen�al or
c om m erc i al use.

Historically, development in high risk ﬂood areas has not
always been restricted. Op�ons to minimise the impacts

¹⁶ For more information: https://www.brisbane.qld.gov.au/community/community-safety/disasters-emergencies/types-disasters/flooding/flood-policyplans-projects/residential-property-buy-back-scheme
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TABLE 6. HIGH POPULATION GROWTH LGA AND RISK¹⁷
Popula�on growth 2001-2015

Tropical cyclone

Flood

Storm

Bushﬁre

Earthquake

B ri sb ane

LGA

State
Q L D

194,000

High

High

Medium

Low

High

Gold C oast

Q L D

119,000

Very High

Medium

Medium

Low

Medium

Moreton Bay

Q L D

102,000

Very High

Medium

Low

Low

High

Wyndham

VI C

101,000

No Exposure

Medium

Low

Low

High

Wanneroo

WA

82,000

Low

Low

Low

Medium

Medium

C asey

VI C

78,000

No Exposure

No Exposure

Low

Low

Very High

Whi�lesea

VI C

70,000

No Exposure

No Exposure

Low

Low

High

Blacktown

NSW

64,000

No Exposure

Medium

Low

Low

High

C anb erra

A C T

59,000

No Exposure

Extreme

Low

Low

Very High

Melton

VI C

58,000

No Exposure

Low

Low

Low

High

Ipswich

Q L D

56,000

Medium

High

Medium

Low

High

L og an

Q L D

55,000

High

Medium

Medium

Low

Medium

Melbourne

VI C

53,000

No Exposure

High

Low

No Exposure

High

S y dney

NSW

47,000

No Exposure

No Exposure

Low

No Exposure

High

R oc k i ng h am

WA

46,000

No Exposure

No Exposure

Low

Low

Medium

S�rling

WA

46,000

No Exposure

Low

Low

Low

Medium

Hume

VI C

45,000

No Exposure

No Exposure

Low

Low

High

Parrama�a

NSW

44,000

No Exposure

Medium

Low

Low

High

Swan

WA

40,000

No Exposure

Low

Low

Low

High

Q L D

39,000

Extreme

Medium

Low

Low

Low

Townsville

Source: SGS (2016) based on ICA iLEAD data and ABS Regional Popula�on Growth, (Cat. No. 3218.0)
Peril risk ra�ngs are averages that should be treated with cau�on as they can combine areas with a diverse risk proﬁle. For example regional Western Australia includes areas very high tropical cyclone
risks, averaged with areas with no tropical cyclone risk, resul�ng in an overall low ra�ng.

¹⁷ Risk ratings can be compared between regions, but not between perils. For example, earthquake ratings reflect the risk of a very infrequent event
impacting a large number of people, where flood ratings reflect the risk of more frequent events with direct impacts to a smaller number of people.
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In addi�on to the size of the popula�on at risk, it is
i m portant to c onsi der th e c om m uni ty ’ s ab i li ty to prepare
for and deal with natural disasters. The ABS Socioeconomic
Index for Areas (SEIFA) Index of Economic Resources (IER)
has been used to understand the resources communi�es
c an use i f a natural di saster h appens.

Figure 10 presents the IER for Australia. LGAs with a score
of 0.00-0.10 are communi�es with the lowest economic
resources while those in the range 0.90-1.00 have the
highest. Many rural LGAs have low economic resources
and sparse popula�ons.

The IER is derived from Census data such as low income,
low educa�onal a�ainment, high unemployment,
and variables that broadly reﬂect access to economic
resourc es.

Table 7 presents a selec�on of LGAs with a low IER. The
State Decile¹⁸ shows where a LGA sits amongst its peers
across the state. While the average ﬂood risk for each LGA
should be treated with some cau�on, ﬂooding is an issue
for many LGAs with low IER, for example, Moree Plains and
B undab erg .

FIGURE 10. INDEX OF ECONOMIC RESOURCES

Case study: Moree Plains Shire
The Moree Plains Shire in north east New South Wales is
a small community of about 14,000 people with a GDP of
$750 million. Major ﬂoods occurred here in 2001, 2004,
2011 and 2012 (State Emergency Service, no date). The
2012 ﬂood was the second largest ﬂood on record, with
300 or more proper�es inundated and the road network
of 2,700km aﬀected. The 2012 ﬂood led to an improved
understanding of water ﬂows and some small protec�ve
infrastructure investments (NSW Oﬃce of Environment
and Heritage, 2012). These resulted in the Shire being
be�er placed to deal with the heavy rains in 2016.

Source: ABS Socioeconomic Index for Areas

Communi�es without economic resources may have
limited means to independently prepare for and recover
from natural disasters. These communi�es would be more
reliant on government funds to recover.

In regional Victoria there are a number of LGAs, including
Hepburn, the Central Goldﬁelds and Hindmarsh, with a
high risk of bushﬁre and a low IER.
Addi�onally, Latrobe in Victoria has a low IER and is at
extreme risk of earthquake.

T h e I ER does not ac c ount for th e underly i ng resi li enc e or
social capital in the LGA such as community coopera�on
and networks both important factors in a community’s
ability to cope with natural disasters.

¹⁸ Decile is a method of splitting up a set of ranked data into ten equally large subsections.
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TABLE 7. LOW ECONOMIC RESOURCES LGA AND RISK¹⁹
LGA

State

Index of Economic Resources State Decile

Popula�on

Tropical cyclone

Flood

Storm

Bushﬁre

Earthquake

Moree Plains

NSW

1

14,053

Low

High

Medium

Low

Low

Fairﬁeld

NSW

2

204,442

No Exposure

High

Low

Low

High

Wellington

NSW

1

9,073

No Exposure

High

Medium

Low

High

Hepburn

VI C

4

14,794

No Exposure

Low

Low

Very High

Medium

Central Goldﬁelds

VI C

1

12,575

No Exposure

High

Low

Very High

Medium

Hindmarsh

VI C

3

5,494

No Exposure

High

Low

Very High

Low

L atrob e

VI C

1

73,548

No Exposure

Medium

Low

Medium

Extreme

B undab erg

Q L D

4

94,380

Very High

High

Low

Medium

High

B unb ury

WA

3

34,467

No Exposure

High

Low

Low

Low

East P i lb ara

WA

2

12,197

Medium

Medium

Medium

High

High

Source: SGS (2016) based on ICA iLEAD data and ABS Socioeconomic Index for Areas (2011)
Peril risk ra�ngs are averages that should be treated with cau�on as they can combine areas with a diverse risk proﬁle. For example regional Western Australia includes areas very high
tropical cyclone risks, averaged with areas with no tropical cyclone risk, resul�ng in an overall low ra�ng.

¹⁹ Risk ratings can be compared between regions, but not between perils. For example, earthquake ratings reflect the risk of a very infrequent event
impacting a lot of people, where flood ratings reflect the risk of a more frequent event with direct impacts to less people.
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6 WHAT THIS TELLS US
Previous analysis highlights the implica�ons for
government, individuals, businesses and communi�es
when planning for natural peril risks. Some of these
implica�ons are summarised below where relevant to the
analy si s presented i n th i s report.

Government spending is dispropor�onately skewed toward
recovery eﬀorts with current Australian Government
spending on mi�ga�on ini�a�ves around three percent
of what it spends on post-disaster recovery and
reconstruc�on (Australian Business Roundtable for Disaster
Resilience & Safer Communi�es, 2016). Yet investment in
mi�ga�on strategies reduces the cost of reconstruc�on. As
a general rule, one dollar spent on mi�ga�on can save at
least two dollars in recovery costs (McClelland, 2011).

Previous reports have highlighted the risk of natural perils
na�onally, but focused on insurable and economic losses,
as opposed to loss of economic ac�vity.

The key takeaway for government is that public funding
can be be�er directed by targe�ng mi�ga�on measures in
places with the highest poten�al for social and economic
loss.

This report, and its interac�ve maps and data ﬁles,
iden�ﬁes the LGAs with the greatest risk and their
economic ac�vity and community resilience.
These tools can oﬀer value to government, individuals,
communi�es and businesses in a number of ways.

6.1

By overlaying the areas exposed to the most extreme
weather events with their economic ac�vity and social
vulnerability, the loca�ons that stand to beneﬁt the most
can be iden�ﬁed.

Implica�ons for government

This report highlights the long term implica�ons for
Australia’s earning capacity if investment in mi�ga�on is
not increased. More and more of Australia’s economic
ac�vity is taking place in loca�ons with high risk of natural
perils. This means that economic ac�vity and taxa�on
revenue are at greater risk of disrup�on or delay.

The ﬁndings of this report are not intended to deter
development but to guide future developments in a way
that will safeguard community wellbeing and economic
ac�vity. The best way to mi�gate risk will depend on the
loca�on and the type of risk.
In addi�on to protec�ve infrastructure investments,
appropriate land use planning, built form and building
design is cri�cal to help mi�gate the risk of natural perils.
Table 8 presents the inﬂuence that various planning can
have on the impacts of natural perils. In some cases, land
may have an unacceptable risk of natural perils and should
not be zoned for residen�al or commercial use.

There needs to be a greater focus on mi�ga�on rather than
post disaster reconstruc�on. The Produc�vity Commission
Inquiry Report (2014) stated:
“Governments overinvest in post-disaster reconstruction
and underinvest in mitigation that would limit the impact
of natural disasters in the ﬁrst place. As such, natural
disaster costs have become a growing, unfunded liability
for government“ (pg.2).

Local government should play a signiﬁcant role, par�cularly
in developing informa�on and rallying communi�es to
enh anc e th ei r preparedness for natural di sasters.

TABLE 8. IMPACT OF PLANNING ACTION
Peril

Land use zoning

Built form

Building standards

Bushﬁre

S trong

S trong

S trong

Earthquake

S trong

S trong

S trong

Flood

S trong

S trong

S trong

Tropical Cyclone

L i m i ted

Moderate

S trong

Storm

L i m i ted

L i m i ted

Moderate

Source Based on Planning Ins�tute Australia Na�onal Land Use Planning Guidelines for Disaster Resilient Communi�es (2016)

¹⁵ The Commonwealth Government raises revenues in excess of its spending responsibilities, while state governments have insufficient revenue from
their own sources to finance spending responsibilities
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Figure 11 is an example of an investment decision tree governments could use to determine the loca�on of development
and mi�ga�on.
FIGURE 11. SIMPLE EXAMPLE OF DECISION TREE
I s th ere h i g h ri sk ?

NO

Encourage development

YES

Allow development, but with protec�ve
i nfrastruc ture and b ui ldi ng standards

YES

Allow development, but with
protec�ve infrastructure and building
standards and provide full informa�on
to th e future c om m uni ty

YES

Can the risk be mi�gated?

NO
Do the poten�al beneﬁts outweigh
th e ri sk ?

NO
Do not allow development

Source: SGS (2016)

6.2

Implica�ons for individuals and
communi�es

T h e 2016 report The Economic Cost of the Social Impact
of Natural Disasters, commissioned by the Australian
B usi ness R oundtab le for D i saster R esi li enc e & S afer
Communi�es (Deloi�e Access Economics, 2016), revealed
the long las�ng and far reaching social impacts of natural
disasters on individuals and the community. In the face of
natural perils all of these en��es must work together to
mi�gate risk and deal with disasters.
The community’s rela�onship to natural perils is unique to
each area. The rela�onship is based on the risk of perils,
se�lement pa�erns, frequency, protec�ve infrastructure,
c om m uni ty ec onom i c resourc es and soc i al c api tal.

Sydney, New South Wales, 2016
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The Royal Commission into Victoria’s bushﬁres used the
expression ‘shared responsibility’ to describe how the
community should deal with, natural perils. It recommends
state and local government improve protec�ve, emergency
management and advisory roles. In turn, communi�es,
individuals, business and households need to take greater
responsibility for their own safety and act on advice given
to them before and during a bushﬁre.
The Produc�vity Commission Inquiry Report (2014) stated:
“There is some evidence that individuals may not have the
capacity or willingness to properly assess, understand and
treat natural disaster risks” (pg.29).
Be�er informa�on will equip individuals with the
knowledge to understand the op�ons available. Improved
awareness and understanding of the risk of natural perils
will help individuals and businesses make more informed
dec i si ons.

a�er an event such as a ﬁre or ﬂood while expenses
such as rent and wages need to keep being paid. An
understandi ng of ri sk c an enc ourag e b usi nesses to c onduc t
a business impact analysis and develop a disaster recovery
plan.
Many of the other implica�ons for business are similar to
those for households. That is, understanding the risks they
fac e and assessi ng th ei r i nsuranc e poli c i es and em erg enc y
proc edures.
The loss or delay of income, caused by a closure during
a natural event or lower income from less customers is
a par�cular issue for food service industries. There may
also be increased expenses if a generator must be used if
power is lost.

It provides informa�on to ensure their insurance coverage
i s appropri ate too. T h i s i nc ludes th e natural peri ls th ey
are insured for, and the amount they are insured for.
Informa�on on natural perils risks could also be used to
develop household emergency plans.
This report can help individuals and businesses be�er
understand the risks in their LGA. However, individuals
must translate the informa�on to their speciﬁc
c i rc um stanc es.

6.3

Implica�ons for business

Natural perils can have wide ranging impacts on businesses
by aﬀec�ng stock, equipment, employees, customers and
suppli ers.
Small businesses, par�cularly, that suﬀer major loss due
to a natural disaster, will be at greater risk of failure. It can
take weeks or months to return a business to full opera�on

Warragamba Dam, New South Wales

Businesses must also consider if their workforce lives in
high risk loca�ons. What is the risk of a disaster preven�ng
th ei r em ploy ees reac h i ng th em ? T h i s c an i m pac t on
customer sa�sfac�on, par�cularly if the business is closed
reg ularly due to em ploy ee ab senc e.
There is also the issue of employee turnover. Events that
impact the transport network may discourage workers
from remaining with an employer. Businesses also need
to understand the implica�ons if their major suppliers or
c ustom ers are i n a h i g h ri sk area.
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APPENDIX
8.1

Measuring natural peril risk

For this project SGS primarily used Insurance Council of
Australia’s Low-resolu�on Exposure Address Dataset,
or iLEAD, for measures of natural peril risk.²⁰ Due to
limita�ons in coverage of the iLEAD ﬂood risk data, SGS
used IAG’s ﬂood risk data.

Storm
T h e i L EA D storm m easure i s b ased on h i stori c al storm data
(at a postcode level) measuring ver�cally integrated water,
combined with observa�onal data to es�mate the return
interval of damaging hail.

iLEAD provides a simple exposure score at 13.5 million
Australian addresses describing proxy exposures to various
natural peri ls. I t i s i m portant to note th at ri sk b ands
are not comparable between natural perils. iLEAD is a
dataset used b y I C A for researc h and analy si s on i nsuranc e
aﬀordability, mi�ga�on priori�es and natural peril data
gap closure ac�vi�es. It is not suitable for underwri�ng
applica�ons and may not reﬂect premiums charged by
i nsurers.

Note, as this natural peril risk covers a par�cular type of
meteorological storm event, other storm events are not
c aptured.
Bushﬁre
The iLEAD Poten�al Bushﬁre Exposure a�ribute describes
the exposure based upon distances from vegeta�on. It
is not based on Bushﬁre A�ack Level which requires a
highly speciﬁc calcula�on based things including slope,
orienta�on, and vegeta�on type.

The data sourced from iLEAD was in the form of
anonymous addresses with a risk band and an LGA. SGS
calculated averages for each risk for each LGA, ﬁltering out
addresses where the risk was unknown. As this method
calculates an average risk for all recorded addresses in an
LGA, there is some washing out of high risk areas within an
LGA, especially for large LGAs.

Earthquake
The iLEAD Earthquake Damage Exposure a�ribute provides
a proxy exposure to earthquake damage by referencing
the spectral period zones referenced in the Na�onal
Construc�on Code. The higher the spectral period for a
zone, the higher the earthquake resilience required for
desi g nated b ui ldi ng s and i nfrastruc ture.

The risk data is built on complex scien�ﬁc models. The
scien�ﬁc terms may not equate to descrip�ons of events
used in everyday language. For example, people may use
the term ﬂood to describe events which are technically
diﬀerent such as a riverine ﬂood, storm surge or
inunda�on. Further, the term tropical cyclone only covers a
par�cular type of cyclonic event. Other cyclonic events can
oc c ur outsi de th e tropi c s b ut are not c aptured h ere.

Flood
The IAG ﬂood data risk ra�ngs consider the average
annual damage for each residen�al address in the LGA
(including the 95% of addresses with no risk), averaged
per LGA. These per-address assessments are based on
approximately 590 collated sources of ﬂood risk data
including local and state government ﬂood studies and
historical ﬂood extents, supplemented with bespoke ﬂood
h az ard m appi ng prepared b y h y drolog y c onsultants.

Tropical cyclone
The iLEAD Tropical Cyclone Average Return Interval
a�ribute stra�ﬁes address level exposure according to the
historical occurrence of cyclone events within 50km of the
address, expressed as an Average Return Interval. Address
level Average Return Interval data has been calculated
th roug h an i ntersec t of th e c entroi d of eac h A ustrali an
address with a 50km buﬀered polyline, with each polyline
represen�ng a cyclone track that has occurred in the last
100 y ears.

8.2

Measuring economic ac�vity

The Australian Bureau of Sta�s�cs (ABS) Australian
Na�onal Accounts: State Accounts (Cat. No. 5220.0)
publica�on provides es�mates of economic ac�vity
for eac h state and terri tory on an annual b asi s. R ec ent
methodological advancements by the ABS have enabled
SGS Economics and Planning (SGS) to develop es�mates

²⁰ http://www.icadataglobe.com/ilead/
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8.4

of economic ac�vity for each major capital city, along with
the regional balance of each state. These sta�s�cs provide
improved insights into the rela�ve economic performance
of each of Australia’s major capital ci�es (Sydney,
Melbourne, Brisbane, Adelaide and Perth), the Northern
T erri tory T asm ani a and th e A ustrali an C api tal T erri tory .
For this project these es�mates of GDP have been further
disaggregated to LGA level.

8.3

Local Government Area

For this report SGS used LGA boundaries as deﬁned by
th e A B S for th e 2011 C ensus. T h ese L GA s are an A B S
approxima�on of oﬃcial local government areas in 2011 as
deﬁned by each state and territory government.

SEIFA

Socio-Economic Indexes for Areas (SEIFA) is a product
developed by the ABS that ranks areas in Australia
according to rela�ve socio-economic advantage and
disadvantage, based on informa�on from the Census.
SEIFA 2011 is based on Census 2011 data, and consists of
four indexes, each focussing on a diﬀerent aspect of socioeconomic advantage and disadvantage.
SGS used the Index of Economic Resources to indicate
an area’s access to economic resources. The Index of
Economic Resources summarises variables rela�ng to the
ﬁnancial aspects of rela�ve socioeconomic advantage
and disadvantage. These include high and low income,
as well as variables that correlate to high or low wealth.
Areas with higher scores have greater access to economic
resources than areas with lower scores.

Brisbane, Queensland, 2010

LGAs are not standardised in any way. Therefore, LGAs
diﬀer signiﬁcantly in popula�on, land use, and size. Care
must be taken in comparing results between LGAs.

Areas with poor access to economic resources may have
less capacity to respond following a natural disaster.
Though, this measure doesn’t account for the underlying
resilience or social capital (community coopera�on and
networks) of a community; both important factors in a
community's ability to deal with natural disasters.

The LGA boundaries used for this report reﬂect those
at the �me of the 2011 Census, so local government
boundaries today may diﬀer now.

²¹ More information on LGAs can be found at the ABS website
http://www.abs.gov.au/ausstats/abs@.nsf/0/77214EF6765D0541CA2578D40012CF2E
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