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Floods in Evesham,
River Avon, UK, 2019
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Maharashtra, Western India,
2019
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Source: Image #1News 18 (https://www.news18.com/photogallery/india/maharashtra-floods-dramatic-visuals-of-monsoon-fury-2214801-1.html);
Imaae #2 BBC (httns://www.bbc.com/news/uk-enaland-50430743)



Flood Data Assimilation for Improved Forecasts?
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Optimizing Flood Extent Assimilation

Flood Extent

Where, when, and
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flood extent

Modeled Flood
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Source: FEMA, USA (https://www.fema.gov/media-library-data/1523562952942-4c54fdae20779bb004857f1915236e6¢/Flood_Depth_and_Analysis_Grids_Guidance_Feb_2018.pdf)



Study Site, Data Summary, and Experimental Setup
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Subreach identification using interpolated + surveyed bathymetric

data.
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Impacts on channel and floodplain water depth evaluated.
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Particle Filter for Flood Extent Assimilation
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Q: When and where Is a single image most helpful for the whole forecast?
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Q: When and

where isasingle . .=

Image most
helpful for the
next assimilation
time step?

« Assimilation
Impact on next
12h after the
assimilation
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Impact on Floodplain Water Depth Simulation
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« RMSE averaged across assimilation sub-domains — Local case

FPqd MONASH
University

' 2
22-Jan-2011

—
F-Y

—
N
T

—
T

e
(=]
T

e
[=2]
T

o
F-S
T

e
N
T

Spatiotemporal Mean RMSE in WD (m)

0k :
06-Jan-2011

1 8
Q.
- @~ 0L Sub1

g QL Sub2 47 E
2 Q & QL Sub3 T
—e— Assim. Sub1 <
o, —a— Assim. Sub2 -
S —a—Assim. Sub3| 6 £
True Stage c
5
{5 5
.|
=
[}
14 R
S
Q
~
- 3 l_

-------------

10-Jan-2011

1 1 | 2
14-Jan-2011 18-Jan-2011 22-Jan-2011
Satellite Acquisition Time

(ZV 1T BOMBAY



Q: How many observations together have the maximum positive impact?

Revisit Interval 12h. IRevisit Interval 24h
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Conclusions

Except for the downstream reach:
« DA of flood extent maps systematically improves model result.
-> during 12 hours after the DA time step
—>during the whole flood event
* Results are improved both in the floodplain and the river stream
« Higher improvements occur closer to the peak, when model error variance is larger

« Sub-reach 3 (hydrodynamic with back water effects) showed more contrasting results
(need for further investigation).

Perspective
« Further investigation of sampling frequency effect
« Real test case
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Conclusions

Thank you for your attention

Questions ?
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