—

veo"

Current State of the Art in SE Monitoring using
SAR

GlobSnow Requirements Engineering Review Meeting
Geneva, 3 February 2009

Helmut Rott, Thomas Nagler, Florian Mller

EeNveo ENVEO IT GmbH, Innsbruck

Rott - GlobSnow RER Meeting SAR Snow Monitoring




Overview on the Presentation \ENVEQ)

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

 SAR backscatter signatures of snow

« Example of SAR imaging options - ASAR
o Effects of imaging geometry

 Snow retrieval algorithm

 SE product examples

« Summary on SAR possibilities and constraints for sn ow
mapping
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Geometric Distortions in Dependence of SAR
= oe Look Angle
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ENVEO SAR Snow Mapping Algorithm veo’

Flowline for Automatic
Classification of Wet Show

Decision Rule;
If S°hond STrer < TR
then wet Snow

ref

€ -1 Dry snow needs to be
Inferred from other sources
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NORUT SAR SCA Product

SCA Map based on ASAR Wide Swath
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NORUT SAR SCA Processing Line .enveo’
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ASAR Snow Map Alps — Wide Swath Mode ~ .enveo’
Swath:
400 km
Lake
constance Pixel spacing:
Zillertal 7om
Otztal
Innsbruck
Red: Snow

Yellow: Layover and
foreshortening
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ASAR Snow Map
Image Mode 1S2

Snow Map

Green: Snow depletion
4 May to 8 June 2004

Blue — Snow on 8 June
2004

Grey - No Snow

Yellow: Foreshortening
and Layover 46% of
Otztal basin

1IS2: g, = 23°
Same g as ERS SAR
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Multitemporal
Snow Map 1S6

Cyan - 4 May 2004
Blue - 8 June 2004
Mag - 14 July 2004

Yellow: g<17°
(6.8 % of Otztal
basin)

IS6: g=41°
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Conclusions for Snow Area Mapping with C-band SAR

 Co- and/or cross-polarized C-band SAR data can be applied for
mapping melting snow areas.

« The SAR snow mapping algorithms apply change detection (multi-
temporal backscatter ratios) exploiting the decrease of backscatter to
detect melting snow areas.

 C-band SAR is not sensitive to dry snow. Therefore the extent of dry
snow needs to be inferred from other sources.

« Detecting snow in dense forests is problematic

* In mountain areas the SAR imaging geometry may result in gaps (on
foreslopes), depending on the steepness of the terrain and the radar
look angle. High incidence angle swathes are preferable.

 For snow mapping of extended areas wide swath SAR images are
preferable to stripmap mode because of the wider coverage.
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