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Floods in Pakistan - August 2022

SETTING THE SCENE
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ASSIMILATION OF
SYNTHETIC APERTURE
RADAR-DERIVED FLOOD
EXTENT INTO
HYDRODYNAMIC MODEL
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Data Assimilation
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EXPERIMENT DESCRITPTION
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INPUT DATA - GLOFAS STREAMFLOW FORECASTS
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HYDRODYNAMIC MODEL - LISFLOOD-FP

* Results (Model run @ 5m)
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INPUT DATA - PRE-COMPUTATION OF SGENARIOS

* 38 scenarios: Q=5 to 190 m3/s, interval = 5 m3/s
* Spatial resolution: 5 m
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COMPARISON WITH EFAS FLOOD HAZARD MAP

1-in-100 years flood event




INPUT DATA - SATELLITE DATA

Flood probabilities published by the Global Flood Monitoring System (15 July 2021)

- PF1 experiment

Floodwater in built up areas through WASDI (added to GFM-based flood extent in ‘open’ areas)

- PF2 experiment
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DATA ASSIMILATION FRAMEWORK

p(0]0)
p(0)

Bayes’ Theorem: p(0|o) = p(0)

Prior and posterior probability is approximated by a set of particles.

Posterior probability is computed using weights.

STAGE 2: Propagation STAGE 3: Analysis

STAGE 1: Discretization STAGE 4: Resampling step
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DATA ASSIMILATION - PARTIGLE WEIGHT COMPUTATION
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RESULT - FLOOD FORECASTING

Forecast waterdepth at gauging station
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RESULT - FLOOD FORECASTING

49.85°N

49.80°N

49.75°N

49.70°N

49.65°N

6.10°E

Model run 12 July

49.85°N

49.80°N

49.75°N

49.70°N

49.65°N

49.85°N

49.80°N

49.75°N

49.70°N

49.65°N

6.10°E

Model run 13 July

49.85°N

49.80°N

49.75°N

49.70°N

49.65°N

49.85°N

49.80°N

49.75°N

49.70°N

49.65°N

6.10°E

Model run 14 July

49.85°N

-~ 49.80°N

49.75°N

49.70°N

49.65°N

Legend
Contingency map
TN
Il rpP
B TP
[ |FN

LIdI &Y



ADDED VALUE OF SATELLITE DATA ASSIMILATION

Comparison of model runs with and without GFM+WASDI data assimilation
on 15 July
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CONCLUSION

« Data assimilation framework enabling integration of GloFAS and GFM

 ‘ala carte’ modelling framework where GloFAS streamflow forceasts can be
converted into inundation forecasts using regional hydrodynamic model

(complementing GloFAS’ own inundation products)

* Results show that integration of satellite data enables selection of ‘true’ flood

scenario, thereby reducing predictive uncertainty and confirming potential of

LISTE)

GFM-GIoFAS integration for enhanced inundation predictions



PERSPECTIVES

* Repeating experiment with GIoFAS pre-computed hazard cube

« Connecting floodhazard datacube and discharge particles via return period

* Improving PF weight computation scheme (e.g. enabling refinements at sub-
reach level)

« Upscaling requires localization of DA filters (i.e. to connect GloFAS-based

streamflow predictions with relevant GFM observations

(+ improvements of GIoFAS and GFM products)



THANK YOU FOR YOUR ATTENTION

Funded by the LSA through an ESA Contract in the Luxembourg National Space programme (LuxIMPULSE),
Contract No. 4000140965/23/NL/VR.

Contact: patrick.matgen@list.lu

5
@esa @ LUXEMBOURG ThalesAIerﬂa J-

SPACE AGENCY = Space pWC



	Slide 1: Enhancing Short- and Medium-Range Inundation Predictions via the integration of GloFAS and GFM products
	Slide 2: Setting the scene
	Slide 3: Assimilation of Synthetic Aperture Radar-derived Flood extent into hydrodynamic models
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9: Comparison with EFAS flood hazard map 
	Slide 10
	Slide 11
	Slide 12: Data assimilation – particle Weight computation
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18: Thank you for your attention

