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Outline

ÅOverview

ÅCold Land Processes Experiment ï3

ÅData Characteristics for Vegetation, Thin Snow and 

Melt/Sublimation

ÅLayering effects

ÅSnow over tree canopy

ÅSummary
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Å Ku-band radar with VV, HH, VH and HV polarizations 

Å Conical scanning imager with variable incidence angle (0-65 degrees) 

Å Baseline 35 and 45 degrees for CLPX

Å 3-deg beamwidth (80m to 240m spatial resolution for CLPX/CO 2006-2008)

POLSCAT ON TWIN OTTER 

and CLPX-2

Parabolic antenna on two-axis gimbals

November 2007

January 2007

Deciduous forests

ÅNovember 2007 VV data 

reflect the vegetation types

ÅSnow accumulation increased 

the radar backscatter for dry 

snowpack (December 2006 

and January 2007)
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POLSCAT/CLPX RESPONSE TO SWE
CLPX-2

ÅKu-band radar echoes 
showed significant 
correlation with the 
change of SWE

ÅAll polarizations showed 
similar response

ÅVV and HH ratios are 
close to unity

ÅHV/VV ratios larger for 
the Rabbit Ears hourglass 
sites.

Radar footprints 

compared to footprint-

scale (ñhourglassò) 

observations

What is the response at X-band? 

Data limited to single frequency 
Yueh et al, IEEE TGRS, 2009
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Cold Land Processes Experiment-3 Objectives

ÅConduct POLSCAT/TerraSAR-X flights over Grand 

Mesa, Colorado to acquire dual-frequency (X-/Ku-

band) radar data for the testing and improvement of 

forward scattering model

ÅVegetation scattering and background modeling

ÅLayering effects

ÅTo support the development of SWE retrieval 

algorithm with extensive in-situ SWE samples
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Mesa Lake 

Snotel

Whitewater 

creek weather 

station

Overview of CLPX-3 Campaign

POLSCAT Radar VH Backscatter 

Intensity on Nov 10, 2009

Corresponding Google Box 

over Grand Mesa

ÅOperational Period 1 (Oct-Nov 2009)

ÅFour POLSCAT flights (35 and 45 degree incidence angles)

ÅFive TerraSAR-X acquisitions

ÅTwo passes at 33.5 deg, two passes at 27.8 deg and one 

pass at 42.9 deg

ÅOperational Period 2 (Feb-Mar 2010)

ÅFour POLSCAT flights (35 and 45 degrees for all and one 

pass at 40 deg incidence)

ÅThree TerraSAR-X passes (27.8, 33.5 and 42.9 deg)
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Evolution of Snow Cover over Grand Mesa
CLPX-3

Thin snow cover over 

Grand Mesa 

Oct 31, 2009

Most snow 

sublimated/melted

Nov 7, 2009

Snow/Ice in lakes

Nov 10, 2009

Snow cover over Grand 

Mesa on Feb 17, 2010
Meso Lake Snotel
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Characteristics of Ground Cover on 9 Nov 2009
Grand Mesa

Site 1

Site 2

Site 3Site 4Site 5

Site 6

Site 7 Site 8

Site 9

Site 10

Site A

Site B
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In-Situ Sampling 

ÅOperational Period 

1 (Oct-Nov 2009)

Å12 sites

Å0-4 cm SWE

ÅOperational Period 

2 (Feb-Mar 2010)

ÅSnow pits

ÅTransects

Å10 to 46 cm SWE

This chart shows the sampling plan. The actual number of sampling sites was slightly less.
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Whitewater Creek Weather Station
During Operation Period 1 (Oct-Nov 2009)
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POLSCAT VV Response to Snow Accumulation 
over Grand Mesa, Colorado

ÅVV backscatter at 35 deg incidence from November 

2009 to February 2010.
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