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General Insurance Pricing and Natural Perils Risk
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Finding the signal in the chaos
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Other Key Functions
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The Changing Risk Landscape National Max Temperature
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The change is complex // examples

Knutson, T.R. et al., 2019: Tropical Cyclones and Climate Change Assessment: Part I: Detection and 

Attribution. Bulletin of the American Meteorological Society, 100(10), 1987–2007, doi:10.1175/bams-d-

18-0189.1.

State of the Climate 2022, 

Bureau of Meteorology, 

CSIRO, Australia
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Climate Indices

Building indicators of change 
in severe weather



Encapsulating climate risk with indices
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Producing a standard to which risk can be reasonably measured and assessed.
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MLCAPE100x S06α ≥ 𝛽

Hail Example
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Hail Example

Index highlights regionally where hail risk is the most likely in Australia and how this has changed since 1979.
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The scale and quality of information matters
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Views of climate risk will be dependent on how well the reanalysis can resolve climate dynamics.

Hail Risk Bushfire Risk



While simple in design, complex to implement
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Processing +20TB of gridded climate information is fraught with problems to the uninitiated 



Developing a catalogue of climate risk indicators
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We have over 52 completes views on changes in the frequency, intensity and severity for bushfire, extreme 

rainfall and flood, tropical cyclone, synoptic storms, severe thunderstorms and hail, and extreme heat.

Frequency Intensity Severity

Example: Bushfire Risk 1960 - 2022
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Trends in climate risks
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There is an observable change in peril-related risks, but it is small, geographically different, and not 

always significant.



AI-driven climate 

loss modelling
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Relating climate to industry 
losses
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Correlation between conditions and insurance events
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Using ICA historical loss data

December 2020

Black Summer Bushfires

FFDI > Q95



Utilising the full climate space in model learning
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Climate information needs to be correctly utilised to extract its full potential

Full climate space 

around the event.

Event

Summarised, broader 

conditions around event.

Event

Point value ‘associated‘ 

with event.

Event
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Deep Learning methods unlock the potential of climate data

Neural NetworkInputs Output
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Why retaining spatial information matters
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Example activation maps from a CNN modelling historic bushfire events

Pixels with what are deemed the most relevant information are activated by 

the neural network. These activation maps line up well with historical events.



Expressing risk in terms of ‘cost’
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Defining an insurance-related index in terms of frequency and size.
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Future developments

23

Seek a high temporal resolution by modelling at a daily scale.Daily time-scale

Move to higher resolution grids that can better resolve the climate space at 

more local scale – BARRA2, ERA5LAND, etc.
Higher resolution

Expand the training to include the claims history of Suncorp, retaining the ICA 

data in a pre-training context.

Include Suncorp 

Claims

Transfer learning, more effective transformers, segmentation and object 

detection.
Deeper Networks
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Concluding Remarks
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Climate indices offer a powerful way of quantifying climate risk that are shown to be related to historical severe 

weather events.

This information is generally free and widely available, but requires significant investment in skills and 

resources to properly develop.

There is a measurable amount of predictive power in climate indices to be able to draw skilled relationships 

between climate conditions and the frequency and size of insurance events.

Capturing the ‘climate space‘ is key to successfully finding these relationships, but further development in this 

space (particularly using neural networks) is required to maximise its potential.



Live Demo @ https://riskmapping.int.corp.sun/climateindex
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Q&A
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All views presented are to convey general information only and do not express the complete view of natural 
perils and climate risk held by Suncorp.

All sources of information contained within this presentation are considered to be factual and reliable, but 
there is no guarantee that this information is without error. All information has been referenced to its original 

source where mentioned. We make no claim to original works by government sources or partner 
investigators.

Any questions please contact the author of this presentation.

Disclaimer
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