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Flood crisis response

. . . >
Which routes are still available? How is vegetation impacted?

Which areas are flooded? .
Is there pollution? Are there agricultural losses?

Where are victims?

Which houses need reconstruction?
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UAV-supported situational awareness
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UAV-supported situational awareness

Goal: Support pilot in image interpretation
Challenge: limited resources

—> adaptive Al technology:
only dynamic parts of image analyzed

Future:
Victim detection
VLMs for flexible tasks
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Noordschote!

UAV-based flood extent

Oblique UAV video to georeferenced maps
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UAV-based flood extent = = | &
Orthogonal UAV mosaics to flood maps
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Satellite-based flood products: SAR
Sentinel-1 SAR imagery

+ Large scale — Limited resolution
+ Automated acquisition — Fixed acquisition
+
+

All-weather — Limited applicability
Free, open data in urban areas




Satellite-based flood products: SAR

Sentinel-1 flood extent maps

= 10m resolution, 2-6 daily over Belgium
= Automated, near-real time production

LesMoéres

Hondschaote

Contains modified Copernicus Sentinel data 2023
© OpenStreetMap

. permanent water

. flood

. uncertain flood

. persistent flood

. flooded vegetation

. probably flooded forest/trees
. forest/trees, flood state unsure




permanent water
Satellite-based flood products: SAR o
uncertain flood
. persistent flood
. flooded vegetation
. probably flooded forest/trees

01-01-2024 to 08-01-2024: floods across Flanders Bl forest/trees, flood state unsure

viorte o / 5 A
e Raon N '
/ b
3 sesterschelde
5 / & Sccftngte

N
Endhoven

Viaamse:
Burben



Satellite-based flood products: SAR

Observed flood duration

Flood duration uncertainty
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Satellite-based flood products: SAR

< 1m resolution
On-demand acquisition
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Satellite-based flood products: multispectral
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Scene Classification Layer
Il No Data

B Saturated or defective pixel
I Topographic casted shadows
B Cloud shadows
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Flood impact: infrastructure

Vg - T R
R ikiY %)
% Gt

Q‘, X ‘}’
N

U 30
OSTBCRS
\‘-;v,




Flood impact: infrastructure

On very high-resolution airborne images :
Change detection with semantic segmentation
Damage detection




Flood impact: population

Anomaly duration
(Manual)
] 1-day anomaly

2-day anomaly

3-day anomaly

4-5-day anomaly

6-7-day anomaly

7-14-day anomaly

Facebook Population (Tile) Dataset
Hot and cold spots of user activity de/increase
Strong activity drop followed by a slow recovery
Gap between night-time and daytime activity

14/07/21 00:00:00

7-14-day anomaly
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Progressive flood hot spots

Buildings Flood Hazard Map Upstream Area
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Combine different static _ Static Combination
& dynamic data layers [ T
Add new data as it becomes
available
Maps can be used for dispatching
& observation planning = —

E DLR Skuppin et al. "The influence of static and dynamic data layers in flood hot spot mapping: a case study of the Western European Floods 2021" in Natural Hazards (Submitted)



Progressive flood hot spots
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Summary & outlook

Progressive flood hot spot maps
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dynamic
UAV on-board
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(SAR, optical)
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aerial imagery-based
flood extent / damage

flood duration, ...)
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Thank youl!
Find us at booth S08.

Lisa Landuyt
Remote Sensing Scientist

Lisa.Landuyt@vito.be
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