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1. Global Flood-Modelling Chain

Climate Reanalysis Dataset Global Hydrological Model
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2. Case Study - Overview

* Eight major floods on four continents, covering a
variety of climates and hydraulic characteristics

e Evaluation using model agreement maps and
spatial performance metrics

* Testing the effect of a flood-volume adjustment

procedure (,,adjust”)
and the inclusion of spatially explicit

flood protection levels (,protect”)
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3. Case Study - Validation with MODIS satellite imagery

Example:

Flooding in the Mun River Basin, Thailand (2010)

turquoise = flooded area

yellow = area of interest
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4. Results — Model Agreement Maps

Thailand (Mun River, 2010) — Model agreement of 1 x hydrological model with ,,PGFv2“ forcing:

PGFv2
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4. Results — Model Agreement Maps

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

PGFv2

Mester et al., in prep.

Model
Agreement
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4. Results — Model Agreement Maps

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

PGFv2

GSWP3

Mester et al., in prep.
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4. Results — Spatial Performance Metrics

CSI Score Comparison

s PGFv2
. GSWP3
s WFDEI

CSI [-]

0.0

default
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4. Results — Spatial Performance Metrics

CSI Score Comparison

Bl PGFv2
mam GSWP3 |
mmm WFDE

CSI [-]
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4. Results — Spatial Performance Metrics

CSI Score Comparison

B PGFv2
pm GSWP3
s WFDEI

CSI [-]

0.0

protect

default adjust

= = Benedikt Mester - Cross-sectoral ISIMIP and PROCLIAS
onlineWorkshop —12.01.2021

10



4. Results — Spatial Performance Metrics

CSI Score Comparison

B PGFv2
pm GSWP3

CSI [-]

0.0 - .
default adjust protect adjust + protect
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5. Conclusion

* 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
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Questions & Answers

Email: benedikt.mester@pik-potsdam.de
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4. Results — Spatial Performance Metrics

CSI Score Comparison
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Extra Slides

Sayaxché (GTM)

Trinidad (BOL)

Chemba (M0Z2)
Lokoja (NGA)*
Modell Agreement
No Flooding 1 2 é ;1 El‘s é } é é 1|0 11 12
Idah (NGA)*

Figure 2. Model agreement map indicating the flood extent overlap between the 11 GHMs and the satellite data. The cell
color represents the number of GHMs that computed the corresponding cell to be flooded. The underlying flood extent of
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the satellite imagery (light grey) is assigned a dark color tone if it matches with at least one GHM. For the 2012 flood in
Lokoja (NGA) and Idah (NGA) (marked with an asterisk *), only eight GHMs, driven with one climate forcing dataset,
were available.
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Alipur (PAK)

Ghotki (PAK)

Phimai (THA)

Huainan (CHN)

Dalby (AUS)
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Figure 2. continued

Model Agreement
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E Xt ra S I e S [Sayaxché 052 055 052 053 052 0.56 0.52 0.52 054 0.53 0.56 053 052 056 004
Trinidad 047 051 052 050 051 0.34 0.52 051 0.48 0.43 051 048 034 052 018
Chemba 0.43 0.71 0.68 0.67 0.67 0.00 0.40 0.711 0.53 0.00 0.56 0.49 0.00 071 0.71
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Ghotki 0.20 0.34 0.4z 034 0.35 0.11 034 0.32 0.43 0.38 0.41 0.33 011 0.43 0.32
Phimai 044 046 041 050 047 0.49 0.45 0.45 0.44 0.43 0.50 046 041 050 009
Huainan 0.38 0.34 0.39 0.38 0.39 0.46 0.43 0.42 0.32 0.38 0.40 0.39 032 0.46 0.14
Dalby 0.24 017 0.22 0.16 0.19 0.24 0.24 0.20 0.21 0.26 0.26 0.22 0.16 0.26 0.10
Lokoja* . 073 074 074 074 0.76 0.68 0.72 - 0.75 073 068 076 008
Idah* - - 066 070 069 0.60 0.70 0.60 0.60 - 0.69 066 060 070 010
R':;‘i‘:“ 036 043 044 043 044 0.29 0.40 0.44 0.42 0.35 0.45 040 029 045 016
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Sayaxché 0.53 0.56 0.54 0.56 055 0.58 0.54 0.54 0.56 0.55 0.56 055 0.53 058 0.05
Trinidad 053 054 054 053 054 0.43 053 0.54 053 0.46 053 052 046 054 008
Chemba 0.69 0.71 0.70 0.60 071 0.53 0.70 0.62 0.71 0.00 0.53 0.59 0.00 071 071
Alipur 0.32 0.33 0.36 0.33 035 0.33 0.35 0.35 0.36 0.35 0.37 0.35 0.32 037 0.05
Ghotki 0.34 040 0.44 0.35 03s 0.42 0.43 0.34 0.42 0.40 0.34 038 0.34 0.44 0.10
Phimai 0.46 045 0.42 0.50 0.47 0.41 0.47 0.46 0.45 0.43 0.46 0.45 0.41 0,50 009
Huainan 028 028 029 033 030 0.38 031 031 028 031 0.32 031 028 038 010
Dalby 023 018 024 018 020 0.23 0.25 0.22 0.22 0.26 0.25 022 018 026 008
R'::?:ﬂ 0.42 043 0.44 042 0.43 0.42 0.45 0.42 0.24 0.34 0.42 0.42 0.34 0.45 011
WFDEI
CLM DBH  HO08 Ju\ﬁs' LPJmML MATSIRO '::;'I ORCHIDEE GLF :BR\;IB VIC  WaterGAP2 g"":‘: G’::;'s é:‘“:‘s sg’,’.‘:::
Sayaxché 0.52 0.53 0.50 0.51 0.51 0.53 0.50 0.51 0.53 0.51 0.52 0.52 0.50 0.53 003
Trinidad 0.53 053 0.54 054 0.54 0.53 0.54 0.54 054 0.51 0.53 053 0.51 054 003
Chemba 0.65 0.71 0.70 0.61 0.71 0.55 0.66 0.71 071 0.00 0.49 0.59 0.00 071 071
Alipur 0.27 0.36 0.37 0.38 0.36 0.30 0.36 0.34 0.37 0.31 0.38 0.35 0.27 0.3a8 011
Ghotki 0.37 0.34 0.48 0.40 0.35 0.47 0.47 0.37 0.44 0.42 0.41 0.41 0.34 0.48 014
Phimai 0,47 046 0.41 0.50 0.47 0.49 047 0.47 0.46 0.45 0.49 0.47 0.41 0.50 009
Huainan 029 028 030 032 031 0.37 033 0.32 0.27 0.31 0.31 031 027 037 010
Dalby 025 018 024 020 020 0.27 0.25 0.25 0.22 0.26 0.27 024 018 027 009
R’::?:" 0.42 042 0.44 043 0.43 0.44 0.45 044 0.24 0.35 0.43 0.43 0.35 0.45 0.10
) N
—_—— = Figure 3. Critical success index (CSI) scores for all combinations of GHMs and PGFv2, GSWP3, and WFDEIL. Lokoja
= T (NGA) and Idah (NGA) were excluded from the computation of the regional mean. “* means no input data was available.
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