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1. Global Flood-Modelling Chain

Global Hydrological Model Global Hydraulic Model Water Level / Flooded Area
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• Eight major floods on four continents, covering a 
variety of climates and hydraulic characteristics

• Evaluation using model agreement maps and
spatial performance metrics

• Testing the effect of a flood-volume adjustment
procedure („adjust“) (Kim et., 2009; Hirabayashi
et al., 2013) and the inclusion of spatially explicit 
flood protection levels („protect“) (Scussolini et 
al., 2016)

2. Case Study - Overview
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Example:

Flooding in the Mun River Basin, Thailand (2010)

turquoise = flooded area

yellow = area of interest

3. Case Study - Valida?on with MODIS satellite imagery
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Thailand (Mun River, 2010) – Model agreement of 1 x hydrological model with „PGFv2“ forcing:

4. Results – Model Agreement Maps
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PGFv2

Mester et al., in prep.



Thailand (Mun River, 2010) – Model agreement of 11 x hydrological models with „PGFv2“ forcing :

PGFv2 WFDEIGSWP3
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4. Results – Model Agreement Maps

Mester et al., in prep.



Thailand (Mun River, 2010) – Model agreement of 11 x hydrological models with three forcings:

PGFv2 WFDEIGSWP3

Benedikt Mester - Cross-sectoral ISIMIP and PROCLIAS 
onlineWorkshop – 12.01.2021

7

4. Results – Model Agreement Maps

Mester et al., in prep.



4. Results – Spatial Performance Metrics
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4. Results – Spa?al Performance Metrics
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• The performance differs considerably between events

• The choice of GHM and climate forcing has mutually dependent effects

• Neither a flood volume adjustment procedure, nor accounting for flood protection, lead to clear
improvements

• Bias Scores: Overestimation („default“) and underestimation („adjust“ and/or „protect“) of flood
extent translate into high differences of simulated affected people

→ A multi-model, multi-forcing ensemble approach (such as ours) is recommended when there is

no prior knowledge about a certain combination’s performance for the specific type of region

5. Conclusion

Benedikt Mester - Cross-sectoral ISIMIP and PROCLIAS 
onlineWorkshop – 12.01.2021

12



Kim H, Yeh P J-F, Oki T and Kanae S 2009 Role of rivers in the seasonal variaGons of terrestrial water storage over global basins
Geophys. Res. LeO. 36 Online: hOps://doi.org/10.1029/2009GL039006

Hirabayashi Y, Mahendran R, Koirala S, Konoshima L, Yamazaki D, Watanabe S, Kim H and Kanae S 2013 Global flood risk under
climate change Nat. Clim. Chang. 3 816–21

Scussolini P, Aerts J C J H, Jongman B, Bouwer L M, Winsemius H C, De Moel H and Ward P J 2016 FLOPROS: an evolving global 
database of flood protecGon standards Nat. Hazards Earth Syst. Sci. 16 1049–61

References

Benedikt Mester - Cross-sectoral ISIMIP and PROCLIAS 
onlineWorkshop – 12.01.2021

13



Benedikt Mester - Cross-sectoral ISIMIP and PROCLIAS 
onlineWorkshop – 12.01.2021

14

Ques%ons & Answers
Email: benedikt.mester@pik-potsdam.de
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4. Results – Spatial Performance Metrics
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