
A fully-open approach to
modeling TC storm surge on a global scale 

Thomas Vogt, Simon Treu, Matthias Mengel, Katja Frieler, and Christian Otto

EGU General Assembly, 2022-05-25

Session NH5.4: Natural hazards and climate change impacts in coastal areas



EGU 2022 – thomas.vogt@pik-potsdam.de 2

Tr
o

p
ic

al
 C

yc
lo

n
es

W
FP

N
O

A
A

R
e

u
te

rs

 J
o

h
n

 E
st

ey
/C

A
R

E



EGU 2022 – thomas.vogt@pik-potsdam.de 3

Easy-to-use model for
globally consistent

inundation maps from
tropical cyclone storm surge
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Easy-to-use model for
globally consistent

inundation maps from
tropical cyclone storm surge

Based on free and
open-source software

CLIMADA and GeoClaw,
input data for all world

regions is freely available
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Can be applied to single
events or ensembles,
historic or synthetic,
highly parallelizable
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Can be applied to single

events or ensembles,
historic or synthetic,
highly parallelizable

Performance evaluated
against observations and

the state-of-the-art
model GTSM
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Tropical Cyclone Surge Modeling
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Tropical Cyclone Surge Modeling
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Tropical Cyclone Surge Modeling
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Tropical Cyclone Surge
Modeling
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Tropical Cyclone Surge Modeling
Digital elevation model (DEM) Inundation map

Surge height at fixed location
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Tropical Cyclone Surge Modeling

Data from the IBTrACS database (Knapp et al., 2010)
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Tropical Cyclone Surge Modeling
at the Push of a Button

Data from the IBTrACS database (Knapp et al., 2010)
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Tropical Cyclone Surge Modeling



EGU 2022 – thomas.vogt@pik-potsdam.de 15

Tropical Cyclone Surge Modeling

Flooding according to satellite observations, 
storm surge simulations or both.

Permanent water and non-coastal areas in gray.
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Tropical Cyclone Surge Model Evaluation

Tropical cyclone tracks and landfall areas covered by 61 satellite flood maps

Data from IBTrACS (Knapp et al., 2010) and Global Flood database (Tellman et al., 2021)
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Tropical Cyclone Surge Model Evaluation

Agreement (orange) between modelled (blue) and observed (red) flood extents

Vogt et al., 2022 (in prep.)
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Tropical Cyclone Surge Model Evaluation

Agreement (orange) between modelled (blue) and observed (red) flood extents

Flooded areas not 
covered by observations 
due to limited temporal 
coverage of satellites? 

Flooded areas not 
covered by surge model 
due to influence from 
rivers and rainfall? 

Vogt et al., 2022 (in prep.)
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Thanks for your attention!
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