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Agenda

▪ What makes a “good” climate risk solution?

▪ Case Studies

– Flood Risk for Mortgage Portfolio

– Tropical Cyclone 
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Key Customer Requirements
For climate risk solutions

▪ Transparency

▪ Customizability

▪ Scalability
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Case Studies

Flooding Risk Tropical Cyclones
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Flood Risk Impact on Mortgage Portfolio
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Vulnerability

ExposureHazard

Risk

Flood Risk Impact on Mortgage Portfolio

Property address

Outstanding loan amount

Property value

Average flood depth

Likelihood of flooding

Sources like JBA, 

ISIMIP, BRGM, etc

Damage function:

( ,  )  → financial impact
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Exposure Data - Asset Data and Geocoding

Geocoding
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Hazard Data – Flood Depth

ISIMIP: Inter-Sectoral Impact Model Intercomparison Project

Community water model (CWatM) (Source)

Catchment-based Macro-scale 

Floodplain (CaMa-Flood) (Source)

https://gmd.copernicus.org/articles/13/3267/2020/
https://hydro.iis.u-tokyo.ac.jp/~yamadai/cama-flood/#:~:text=Overall%20Framework-,The%20CaMa%2DFlood%20(Catchment%2Dbased%20Macro%2Dscale%20Floodplain,from%20a%20land%20surface%20model.
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Vulnerability - Damage Function

▪ Damage Function relates water height in case of flooding to 

property damages expressed in percentage of property value lost
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▪ Based on a technical report by the 

European Commission’s Joint Research 

Centre, which distinguishes between 

different countries and property usages
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Financial Impact

𝐷 = 𝑑 ℎ𝑚𝑎𝑥  ⋅ 𝑓 ⋅ 𝑣

𝑑      –  damage function

 ℎ𝑚𝑎𝑥–  max flood height

 𝑓      –  flooded fraction for region

 𝑣      –  property value
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Financial Impact
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Key Customer Requirements
For climate risk solutions

▪ Transparency

▪ Customizability

▪ Scalability
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Transparency

▪ Publicly available, peer-reviewed climate models

▪ Clear modelling assumptions of damages

▪ Understanding of every component in 

damages equation 
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Customizability
Solutions are not one-size-fits-all

▪ Desire for different modelling assumptions

▪ Incorporation of additional, informative data when available

▪ …
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Damage Function
Alternative modelling assumptions

• Denormalize to obtain maximum damage per m2 of 

building

• If m2 is available, or could be estimated from 

building type (e.g. single family home)

• Account for undamageable part of building

• Example: 0.4 for concrete or masonry, 0.2 for 

corrugated iron, 0.0 for wood

• Different assumptions of building content value
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Flood Risk Scores
Incorporating additional data

GASPAR Flood Risk
BRGM Flooding Risk
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Flood Risk Scores
Incorporating additional data

𝐷 = 𝑑 ℎ𝑚𝑎𝑥  ⋅ 𝑓 ⋅ 𝑟 ⋅ 𝑣

𝑑      –  damage function

 ℎ𝑚𝑎𝑥–  max flood height

 𝑓      –  flooded fraction for region

 𝑣      –  property value

 𝑟      –  flood risk weight
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Case Studies

Flooding Risk Tropical Cyclones
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Vulnerability

ExposureHazard

Risk

Tropical Cyclones

Property address

Property value

Distance to the sea

Average wind speed

Cyclone paths

Time and pressure

Source is Bloemendaal 

et. al (2020)

Damage function:

( ,  )  → financial impact

https://www.nature.com/articles/s41597-020-0381-2
https://www.nature.com/articles/s41597-020-0381-2
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Asset Data

Asset localization



21Source: Bloemendaal et. al (2020)

STORM IBTrACS Dataset 

https://www.nature.com/articles/s41597-020-0381-2
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Hazard Data – Simulated Tropical Cyclones

Rm

R

Radius and Radius of Maximum Velocity
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Wind Damage Function

Source: Emanuel (2011)

https://www.jstor.org/stable/24907428
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Calculating Wind Speed

Source: Ishizawa et al (2019)

Source: Holland (2008)

https://documents.worldbank.org/en/publication/documents-reports/documentdetail/482101513260134821/the-impact-of-hurricane-strikes-on-short-term-local-economic-activity-evidence-from-nightlight-images-in-the-dominican-republic
https://journals.ametsoc.org/view/journals/mwre/136/9/2008mwr2395.1.xml
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Hurricane Impact

▪ None of the properties take damage in 

72% of simulations

▪ Worst 5%, combined yearly losses 

exceed $14,327 and get substantial in 

the tails
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Customizability
Solutions are not one-size-fits-all

▪ Desire for different modelling assumptions

▪ Incorporation of additional, informative data when available

▪ Relevance of perils and transition risks differ

▪ Varying appetite for uncertainty



27Source: Bloemendaal et. al (2020)

Tropical Cyclones
Relevance of Perils Differ

https://www.nature.com/articles/s41597-020-0381-2


28Source: Knutson et. al (2015)

Climate Projections for Tropical Cyclones
Varying risk appetite

Change in Frequency Change in Intensity

https://journals.ametsoc.org/view/journals/clim/28/18/jcli-d-15-0129.1.xml
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Scalability

Analysis scaling - Parallelization

▪ Number of simulations

▪ With portfolio size

▪ Forward in time

▪ Number of scenarios

Business-side scaling - Automation

▪ Understanding analysis outcomes

▪ Different stakeholders

▪ Outputs for downstream processes

10 times1000 times1 time
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Key Customer Requirements
For climate risk solutions

▪ Transparency

▪ Customizability

▪ Scalability
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Key Customer Requirements
For climate risk solutions

▪ Transparency

▪ Customizability

▪ Scalability

Computational 

Finance

Mapping and 

Geo Capabilities

Email:   climatefinance@mathworks.com

Search: “MathWorks Climate Risk”

Elre Oldewage

Pre-built 

APIs

→        Accelerating the pace of responding to Climate Change.

https://www.chadagreene.com/CDT/stipplem_documentation.html
https://www.linkedin.com/in/elre-oldewage/
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