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1. Physical risk
assessment —
building blocks
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Physical risk analysis — analytical layers

Degree of damage expected at different intensities

of a hazard, including mitigation approaches

Total value of assets exposed to hazards

Hazard data in geospatial format
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Debtors (loans) Issuers (securities)

ECB-UNRESTRICTED



Geospatial climate data sources

IDCC .-

IPCC WGI Interactive Atlas: Regional
information (Advanced)
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Hazard data - overview

. . . . Climate
Metric / unit Time horizon )
scenarios

River flooding

Coastal flooding

Wildfires

Landslides

Consecutive
Dry Days

Standardised
Precipitation
Index (SPI-6)

Technical University of Delft (TUD)

link

Technical University of Delft (TUD)

link

Own calculations, based on
Copernicus WISC [link

Own calculations based on Copernicus
Fire Weather Index; land cover,

MODIS burned area

Aqueduct

World Resources Institute (WRI) [link

Joint Research Centre
(JRC’s Risk Data Hub)

Joint Research Centre
(JRC’s Risk Data Hub)

IPCC Interactive Atlas

IPCC Interactive Atlas

water depth (m)

water depth (m)

max gust speed (m/s)

fire weather index (accounting for
burnable area)

score based on ratio between total water
withdrawals and available renewable
surface water

predisposition to landslide
(score 1-5)

susceptibility score based on soils’ clay
content

maximum number of consecutive dry
days (with precipitation < 1mm per day)

compares cumulated precipitation for 6
months with the long-term precipitation
distribution for the same location and
cumulation period

based on expected damage function
return periods: 10,30,100, 300, 1000

based on expected damage function
return periods: 10,30,100, 300, 1000

based on expected damage function
return periods: 10, 50, 100, 500

based on annual probability of fire event:
low (up 0.01), medium (up to 0.1), high
(above 0.1)

original score from the source

based on original scores across return
periods (10, 50, 100, 500)

original score rescaled to: no risk (1), low
(2), medium (3), high risk (4,5)

based on number of days:
no risk (up to 15), low (up to 20), medium
(up to 40), high (above 50 days)

based on thresholds, scores from -3-
extreme dry to 3-extreme wet rescaled to:
no risk (0), low (-1,1), medium (-2,2), high

risk (-3,3)

1971-2000,
2021-2050

1971-2000,
2021-2050,
2071-2100

2001-2022,
2023-2050

1996-2010,
2030, 2040

1986-2005,
2020-2040,
2041-2060

1986-2005,
2020-2040,
2041-2060
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Historical,
RCP 4.5
RCP 8.5

Historical,
RCP 4.5
RCP 8.5

Historical,
RCP 4.5
RCP 8.5

Historical,
SSP2 RCP4.5
SSP3 RCP 8.5

Historical,
RCP 4.5,
RCP 8.5

Historical,
RCP 4.5,
RCP 8.5

Notes: RCP stands for Representative Concentration Pathways. RCP 4.5. corresponds to radiative forcing of 4.5 W/m? by end of the century and is considered as a moderate scenario.
RCP 8.5 assumes high GHG emissions scenario, leading to a radiative forcing of 8.5 W/m? by 2100, and is considered a worst-case scenario.


https://doi.org/10.4121/uuid:e06ca666-90e2-4a2c-a1d0-4c39f815b04d
https://doi.org/10.4121/uuid:968098ce-afe1-4b21-a509-dedaf9bf4bd5
https://climate.copernicus.eu/windstorm-information-service
https://cds.climate.copernicus.eu/cdsapp#!/dataset/sis-tourism-fire-danger-indicators
https://land.copernicus.eu/en/products/corine-land-cover
https://developers.google.com/earth-engine/datasets/catalog/MODIS_061_MCD64A1
https://www.wri.org/data/aqueduct-global-maps-30-data
https://drmkc.jrc.ec.europa.eu/risk-data-hub#/
https://drmkc.jrc.ec.europa.eu/risk-data-hub#/
http://interactive-atlas.ipcc.ch/
http://interactive-atlas.ipcc.ch/
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2. Insights into
banks' exposures
In areas affected
by a natural
disaster

lllustrative example

Source: European Union, Copernicus Sentinel-3 imagery, 30°‘October 2024 [link].


https://www.copernicus.eu/en/media/image-day-gallery/devastating-flooding-valencia-spain
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Disaster risk management services — flash floods in Spain
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e In late

October 2024, southeastern Spain
experienced catastrophic flash floods following
unprecedented heavy rainfall. The floods resulted in
over 220 fatalities, making it one of the deadliest
natural disasters in Spain's modern history.

Copernicus Emergency Management Service
provided a living synthesis view of the event updated
several times a day.

The maps offer insights into "areas of interest,"
which are potentially affected regions, as well as the
"observed event footprint," indicating the actual
affected areas.
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https://rapidmapping.emergency.copernicus.eu/EMSR773/reporting
https://rapidmapping.emergency.copernicus.eu/EMSR773/reporting
https://rapidmapping.emergency.copernicus.eu/EMSR773/reporting
https://rapidmapping.emergency.copernicus.eu/EMSR773/reporting
https://rapidmapping.emergency.copernicus.eu/EMSR773/reporting
https://rapidmapping.emergency.copernicus.eu/EMSR773/aem
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Use of location information in the physical risk assessment

« Spanish banks are reported to be exposed to the
region with about EUR 20 bn in loans,
predominantly to households (EUR 13 bn) and
firms (EUR 7 bn), of which 60% are SMEs.

[Statement by BdE, 5/11/2024]

~ bt  Postcode data for the affected region indicate

' K se A | that these loans are held by 23,000 firms (90%
of which are SMEs) and 472,000 individuals.
Among the latter, just over 150,000 hold housing
loans. [Statement by BdAE, 5/11/2024]
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https://www.bde.es/f/webbe/GAP/Secciones/SalaPrensa/NotasInformativas/24/presbe2024-90en.pdf
https://www.bde.es/f/webbe/GAP/Secciones/SalaPrensa/NotasInformativas/24/presbe2024-90en.pdf
https://www.bde.es/f/webbe/GAP/Secciones/SalaPrensa/NotasInformativas/24/presbe2024-90en.pdf
https://www.bde.es/f/webbe/GAP/Secciones/SalaPrensa/NotasInformativas/24/presbe2024-90en.pdf
https://www.bde.es/f/webbe/GAP/Secciones/SalaPrensa/NotasInformativas/24/presbe2024-90en.pdf
https://www.bde.es/f/webbe/GAP/Secciones/SalaPrensa/NotasInformativas/24/presbe2024-90en.pdf

lllustrative example:
Exposures of potentially affected creditors — based on the debtors' location

EUROPEAN
MASTER IN
QFFICIAL

STATISTICS

EMOS

lllutrative example - dummy data: Top exposed creditors

70%
60% d
o
30.0%
[ )

Bank 1 Bank 2

W affected loans (EUR bn)
@ share of affected bank exposures

@ share of SMEs in affected exposures

Source: Dummy data (analysis feasible using AnaCredit information).
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lllustrative example:
Exposures of potentially affected creditors — by type of collateral and its location

lllutrative example - dummy data: Top creditors exposed
Affected exposures by type of collateral

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
Bank 1 Bank 2 Bank 3 Bank 4

¥ unprotected

W financial - unaffected
B financial - affected

W physical - unaffected

B physical collateral - affected

Source: Dummy data (analysis feasible using AnaCredit information).
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3. Conclusions and challenges in physical risk assessment

Geospatial data, combined with credit registers such as AnaCredit, offers detailed insights into
banks' exposures in areas susceptible to physical risk. The data collection can be further
enhanced:

« ltis essential to consider the precise location of physical assets, including real estate collateral.

 There are efforts to expand data collection to include household sector, a significant blind spot in
current credit risk assessment.

Beyond credit registers, other challenges remain:

» Insurance plays a critical role in risk transfer and mitigating losses for both borrowers and banks.
However, granular-level insurance data remains largely unavailable, limiting comprehensive risk
assessment.

« The limitations of current climate models exacerbate these challenges, as they often underestimate
risks by failing to account for compounding effects and tipping points.

EMOS
EMOS core module on economic and finance statistics 14
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https://www.youtube.com/playlist?list=PLvAWWOTsa9361Sg9Rw7SfqOOtW1di0giJ
https://www.youtube.com/playlist?list=PLvAWWOTsa9361Sg9Rw7SfqOOtW1di0giJ
https://www.youtube.com/playlist?list=PLvAWWOTsa9361Sg9Rw7SfqOOtW1di0giJ
https://www.ecb.europa.eu/pub/pdf/scpsps/ecb.sps48%7Ee3fd21dd5a.en.pdf
https://www.ecb.europa.eu/pub/pdf/scpsps/ecb.sps48%7Ee3fd21dd5a.en.pdf
https://www.ecb.europa.eu/pub/pdf/scpsps/ecb.sps48%7Ee3fd21dd5a.en.pdf
https://www.ecb.europa.eu/stats/all-key-statistics/horizontal-indicators/sustainability-indicators/html/index.en.html
https://www.ecb.europa.eu/stats/all-key-statistics/horizontal-indicators/sustainability-indicators/html/index.en.html
https://www.ecb.europa.eu/stats/all-key-statistics/horizontal-indicators/sustainability-indicators/html/index.en.html
https://www.imf.org/en/Publications/Books/Issues/2023/04/04/Data-for-a-Greener-World-A-Guide-for-Practitioners-and-Policymakers-522462
http://interactive-atlas.ipcc.ch/
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