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Overview on the Presentation

• SAR backscatter signatures of snow

• Example of SAR imaging options - ASAR

• Effects of imaging geometry

• Snow retrieval algorithm

• SE product examples

• Summary on SAR possibilities and constraints for sn ow 
mapping



Rott - GlobSnow RER Meeting SAR Snow Monitoring

Time Series
of s°

ASAR IS-2 
IMS & APS

Test site Leutasch
Background: pasture

Puitegg/Leutasch
1560 m 

Leutasch
~1100 m 

The C-band 
Backscatter 
Signal detects 
Melting Snow

Melt Melt



Rott - GlobSnow RER Meeting SAR Snow Monitoring

ENVISAT - ASAR Imaging Modes
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Flowline for Automatic 
Classification of Wet Snow

Decision Rule:  

If s°snow/ s°ref < TR
then wet Snow

ENVEO SAR Snow Mapping Algorithm

Dry snow needs to be 
inferred from other sources



Rott - GlobSnow RER Meeting SAR Snow Monitoring

��������
��������
� ���	
��	��������	���	������	

���������	�����
�	���	
��	����������	

� ���	
��	��������	�����	��	
��	�����	

� ���	
��	�
������
	���	��	��������	
���	�����������	�����	����	
����
������
�

� ����
�
 	��!�
	���	�����	����
	��
!���

NORUT SAR SCA Product
 

SCA Map based on ASAR Wide Swath



Rott - GlobSnow RER Meeting SAR Snow Monitoring

ftp

ref.image
Geocode

SCA alg.

Current SAR

Temp mask

DEM

SCA-map 100m
Confidence

Resample 250m

mask
SCA-map 250m

Confidence

Web-gui to database

 NORUT SAR SCA Processing Line



Rott - GlobSnow RER Meeting SAR Snow Monitoring

Innsbruck

Lake
Constance

Zillertal

Ötztal

1 May 2005
ASAR Wide Swath

Swath:
400 km

Pixel spacing:
75m

ASAR Snow Map Alps – Wide Swath Mode

Red: Snow

Yellow: Layover and 
foreshortening
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Geocoded Image IS6  qi = 41°

Mask: Layover and qi < 17°

Geocoded Image IS2   qi = 23°
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ASAR Snow Map 
Image Mode IS2

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 
Ötztal basin

IS2: qi = 23°

Same qi as ERS SAR



Rott - GlobSnow RER Meeting SAR Snow Monitoring

Multitemporal 
Snow Map IS6

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

Yellow:  qi< 17°
(6.8 % of Ötztal 
basin)

IS6: qi= 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.


