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IPCC has three Working Groups

WG I – physical science (AR6 released August 2021)

WG II – impacts, adaptation and vulnerability (AR6 due February 2022)

WG III – mitigation (AR6 due March 2022)

Assessment of climate risks is largely a WG II responsibility, but WG I information 
can tell us about the underlying climate variables



IPCC’s primary focus is on the large scale

Formal assessment findings:

Globally averaged land 
precipitation has likely
increased since 1950

The rate of increase has 
increased since the 1980s 
(medium confidence)



Regional information presented, but still at broad 
scales

Local-scale assessments will still be important to complement IPCC assessments



Interactive atlas – an IPCC tool for regional climate 
information



Climate risk can take a number of forms

• Direct exposure to weather/climate events

• Indirect exposure to the impacts of weather/climate events (e.g. banks lending on 
destroyed or devalued property)

• Exposure to policies to address climate change (e.g. coal mines)

Climate risk always exists – but may increase (or decrease) as a result of climate 
change

Focus here will be on direct exposure



Climate change not the only driver of changes in 
climate risk

Number of TCs with 
> 10000 deaths

Number of TCs 
with > US$10B 
losses (2020 
dollars)



Linking sectoral risks to physical climate variables –
examples

Risk Examples of exposed sectors Some relevant physical climate-related variables
Water availability Agriculture

Urban (water supply)
Biodiversity (land and aquatic)

Mean precipitation
Extreme high precipitation (at various timescales)
Streamflow/runoff
Soil moisture
Extreme low precipitation/drought indices of various 
types
Evaporation
Temperature (as a driver of changes in soil moisture 
and evaporation)

Risk Some relevant physical climate-related variables
Human health Extreme high temperatures

Extreme fire weather (including through smoke impacts)
Other natural hazards



Risk profile can be complex

First day 
over 35 

Last night below 4

Mildura

Date of first extreme heat has come 
forward ~3 weeks since 1950s

Date of last cold night has become 
slightly later

Narrower window between frost risk 
and extreme heat = narrower window 
for crop planting

Local/sectoral analyses needed to 
resolve this level of detail



Scenarios used in the IPCC report



AR6 expresses many variables in terms of what 
happens at a given warming level

In general, Australian 
temperatures projected to 
warm at similar rates to global 
land average

(1-1.5 times overall global 
warming level, largest in 
interior)



Heat extremes a driver of many impacts 



Projected increases greater for the more extreme 
extremes

Extremes do not always follow a smooth path!

In all Australian regions, 
increases in heat extremes and 
decreases in cold extremes 
(relative to 1995-2014)

Likely at 1.5 C
Very likely at 2 C
Virtually certain at 4 C



Marine risks scale rapidly with warming

Marine heatwaves Extreme sea levels



Sea level also has high-end risks



Extreme precipitation – a clear signal globally but 
weaker in Australia

At 1.5 C, medium confidence of increase in Northern and Central Australia, low in Eastern and Southern
At 2 C, this increases to high and medium confidence respectively



Drought projected to increase in drying regions

Strongest signal in Australia is in the south

Slightly stronger signal in indices of ecological 
than meteorological drought

Observed decrease in drought in Northern 
Australia (only region in world), but low 
confidence in future changes



Fire weather has both direct and indirect impacts

IPCC finds medium to high confidence of 
observed and projected increases in 
extreme fire weather in some regions 
(including Australia)

Temperature is a major driver, along with 
decreasing relative humidity over land, 
and drought in affected areas

Much global wildfire activity is in tropical 
savanna areas and responds to different 
drivers



For some other extremes, the picture is more 
complex

• No clear global trend in number of tropical 
cyclones

• Proportion of intense tropical cyclones 
increasing

• No clear evidence of a poleward shift in TCs, 
except to a limited extent in the Northwest 
Pacific

• Cyclones can produce more rain, and storm 
surges occur off a higher baseline sea level

• Short-duration rainfalls increasing, but low 
confidence in changes in other severe 
thunderstorm phenomena (large hail, 
tornadoes, severe wind gusts)

• Generally no clear trends in severe windstorms 
or extratropical cyclones at global scale



ENSO is a major driver of climate extremes in 
Australia

ENSO activity high in recent decades but low confidence that 
this is a long-term trend

No clear projected change in ENSO activity (measured by 
SST variability), but very likely increase of ENSO-related 
rainfall variability

High frequency of Central Pacific events in recent decades, 
evidence emerging that this may be a multi-century trend

SAM becoming more positive (forced by ozone in summer, 
GHGs in other seasons), but trend may not persist as ozone 
recovers

No clear long-term observed or projected change in IOD



Thank you…


