SAR for flooding

esa

Radar mapping of water masses is based on the difference between the backscattering mechanisms

of a land surface and those of a water surface.

Calm water surface = smooth - specular
backscatter (wave is directed away from the sensor)

—> sensor measures low values for that pixel 2
colour black.

Ground surface - rough - diffuse backscatter (part
of wave is directed back to the sensor) - sensor

measures higher values for that pixel = colour from
grey to white

Diffuse
scattering

o,

Specular

reflection

https://eo-college.org/courses/echoes-in-space/lessons/water/topic/introduction-to-
water-bodies/
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SAR for flooding Qesa

LOW BACKSCATTER = DARK

PIXEL CALM WATER, ROADS

Smooth surface

INTERMEDIATE

BACKSCATTER = GREY - Sk ¢ ,
PIXEL R o Ve ' CROPS (with rougher surface)

HIGH BACKSCATTER = AN T i)
WHITE PIXEL - ' . CROPS (with less rough
: e SIS N 4 surface)

after manipulation in the SNAP toolbox.
It is not always displayed in greyscale!
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SNAP & Sentinel User Guides Qesa

SNAP: Free satellite image processing software: https://eo4society.esa.int/resources/snap/ 2
User guides for all Sentinel satellites: https://sentinel.esa.int/web/sentinel/user-quides =
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Create a flood zone mask

H»istogram for Sigma0_VV_db_sivli_09Nov2020
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Sigma0_vVv_db_sivl _09Nov2020 in intensity_db

~
Potentially flooded pixels Pixels potentially NOT flooded

Smooth Surface

ungh Surface Very rough surface

Medium backscatter = grey pixel High backscatter = white pixel

Low backscatter = dark pixel

M

- ] ™ 4+ Bl e Ee=m ] === ] w4 S = > THE EUROPEAN SPACE AGENCY



Some questions:

4 )

Do all pixels with values below
my threshold correspond to
flooded areas? (type 1 error)
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Some questions:

4 )

Do all pixels with values below
my threshold correspond to
flooded areas? (type 1 error)

No:
« Ground pixels with low backscatter due to
noise are not removed with preprocessing.

« Smooth objects with low values (e.qg.
roads) will appear in the mask.
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Some questions:

Will all flooded areas have
values below my threshold?
(type 2 error)
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Some questions: Qesa

Will all flooded areas have
values below my threshold?
(type 2 error)

No:
backscatter in a flooded pixel may be higher
than my threshold due to noise or structures
present in the water (vegetation,
infrastructure...).
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