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Purpose of the AACI 

 
 Objective measures of historical extreme weather and sea levels  

 Focus on extreme weather 

 Inform about climate trends in Australia  

 A starting point   

 Extremes are linked to risk, but not explicit 

 Consider development of more explicit and specific risk measures in 

future 
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We are not the first to do this 

Actuaries Climate Index (ACI) – North America 

Since 1961-1990, 

extremes have 

increased by one 

standard deviation on 

average across each of 

component indices 
 



Rainfall Maximum 

temperature 

Minimum 

temperature 

Maximum 

wind gust 

Consecutive 

dry days 

Sea level 

rise 
It uses: 

Individual Component Indices 
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Regions 
 

Regions are based 

on CSIRO’s 15 

sub-clusters used 

for the “Climate 

Change in 

Australia” data, 

with some grouping 
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Key differences to North American index 

Element Description 

Reference period 1981 to 2010, whereas the ACI uses 1961 to 1990.  A more recent 

period means better quality data and a more contemporary view of 

changes in risk 

 

Definition of 

exceedance threshold 

99th (not 90th) 

A more extreme threshold provides a better link to risk   

Wind Based on the maximum wind gust each day.  The ACI uses the 

average wind speed over the 24 hours 

 

Sea level Based on the maximum sea level for the month whereas the ACI uses 

the mean   

 

Composite index Based on only three component indices, not all six 



Some comments on extremes 
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Extremes – in theory 

Higher thresholds 

subject to 

proportionately 

greater increase 



Temp. (ºC) 2011+ 1980-2010 Relativity

20 97.2% 97.4% 100%

22 94.2% 93.4% 101%

24 88.1% 86.0% 102%

26 78.6% 74.7% 105%

28 63.9% 60.2% 106%

30 48.7% 46.0% 106%

32 36.2% 34.3% 106%

34 26.3% 22.4% 117%

36 16.8% 13.0% 129%

38 9.8% 6.7% 146%

40 5.0% 2.9% 169%

42 2.2% 1.2% 190%

44 0.8% 0.3% 314%

46 0.2% 0.0%
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Maximum Daily Temperature (ºC)

2011+ 1980-2010

Extremes – in reality 

NSW 
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Maximum Daily Temperature (ºC) 

2011+ 1980-2010

Temp. (ºC) 2011+ 1980-2010 Relativity 

20 90.7% 85.9% 106% 

22 76.8% 74.0% 104% 

24 63.8% 61.6% 104% 

26 52.5% 50.6% 104% 

28 43.2% 42.4% 102% 

30 34.3% 34.0% 101% 

32 25.9% 25.8% 101% 

34 18.6% 17.7% 106% 

36 11.8% 11.0% 107% 

38 6.1% 6.0% 101% 

40 3.5% 2.8% 125% 

42 1.4% 1.2% 119% 

44 0.7% 0.3% 268% 

46 0.0% 0.0%   

0%

5%

10%

15%

20%

25%

10 14 18 22 26 30 34 38 42 46

P
ro

p
o

rt
io

n
 o

f 
d

a
y
s
 i

n
 F

e
b

ru
a
ry

 

Maximum Daily Temperature (ºC) 

2011+ 1980-2010

Temp. (ºC) 2011+ 1980-2010 Relativity 

20 100.0% 100.0% 100% 

22 100.0% 99.9% 100% 

24 99.8% 99.6% 100% 

26 98.9% 98.5% 100% 

28 95.2% 94.2% 101% 

30 85.6% 82.0% 104% 

32 67.1% 62.7% 107% 

34 45.7% 41.5% 110% 

36 28.7% 26.2% 109% 

38 17.7% 15.4% 115% 

40 9.7% 7.2% 134% 

42 3.7% 2.6% 143% 

44 1.1% 0.5% 203% 

46 0.1% 0.0%   
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Maximum Daily Temperature (ºC) 

2011+ 1980-2010

Temp. (ºC) 2011+ 1980-2010 Relativity 

20 99.7% 99.7% 100% 

22 98.0% 97.4% 101% 

24 93.6% 91.1% 103% 

26 86.1% 85.9% 100% 

28 81.8% 81.0% 101% 

30 75.4% 73.6% 102% 

32 66.9% 63.5% 105% 

34 54.5% 49.9% 109% 

36 39.8% 35.6% 112% 

38 26.8% 24.2% 111% 

40 15.0% 14.4% 104% 

42 6.7% 6.9% 96% 

44 2.3% 2.3% 103% 

46 0.2% 0.1%   

VIC QLD WA 
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Link between extremes and risk 

31-44 degrees 
celsius 

Heat stress reflects a range of 

factors but temperature component 

typically 30 to 40 degrees celsius 

70-93km/h 
Property damage typically 

requires winds of 70 km/h or 
more 

Wind 

45-373 mm over 
5 days 

Flood …. it depends.   

eg Brisbane flood = 370mm. Rain 

Maximum 

Temperature 

Measure 
Threshold at 99th 

percentile 
Risk 



Results 
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AACI - Composite index 

A positive value for the index 

represents an increase in the relevant 

climate extremes since 2010 relative 

to the reference period of 1981 to 

2010.   

 

The value is expressed as a 

standardised anomaly.  This means 

that an index of 0.5 means the 

component indices have increased on 

average by 0.5 standard deviations 
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Component indices 
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Rainfall - Winter 

S & SW Flatlands (East) 

Murray Basin 
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Wind 

Rangelands North 

Wet Tropics 
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Sea Level - Australia 

Summer Winter 
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Recent Events 
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Using the Index 



Problem:  

How is 

catastrophe risk 

is changing? 

 

How has 
risk varied 
historically 

What is 
the risk 
now 

forecast 
future risk 



Difficult to detect climate change impacts in catastrophe claims 

cost data 

 

Source: Risk Frontiers analysis of 
normalised catastrophe costs 

Finity simulation of last 100 years’ claims costs. 
Assumed 1% pa increase in costs after 1990 

Although costs 
are increasing and 

would now be 
30% higher, not 
easy to detect 



Use of the Australian Actuaries Climate Index 

Education 

Helping public 

policymakers 

understand 

climate trends in 

Australia 

Climate 

Disclosures 

Metric for 

tracking 

change in 

physical risk 

How has 

risk 

changed 

Highlight areas 

where risk may 

be higher or 

lower 

Index can be 

compared to 

projections 

from future 

climate models 

Comparison 

to future 

projections 
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Future risk indices 

Property 

Energy 

Health 

Agriculture 



Questions? 


