
Overview of  SnowEx 2017 in-situ passive microwave 

measurements : a context for SWE assimilation

1. INTRODUCTION

Snowis a key hydrologicalvariable,actingasan importantfreshwater

reservoir for human consumption,hydroelectricity production and

naturalecosystems. Large uncertaintiesremain,howeverwith regard

to: 1) the amountand distribution of water storedin seasonalsnow

cover (snow mass); 2) the effect of warming temperatureson

climatological cooling and heatingpatterns,including temporal lags

andspatialteleconnections(snowextent); 3) the initialization of snow

cover for operational numerical weather prediction, hydrological

simulations,and seasonalforecasts; and 4) the parameterizationof

snow physics in global circulation models (GCMs) for climate

projections. All of theseareaswould benefit from improved snow

productsderived from remote sensing. With thesepotential remote

sensingtools available, a multi-scale remote sensingand modeling

approachbecomesessential,and in-situ validation of airborne and

satellitemeasurementsmustbe conductedover a wide rangeof snow,

vegetation,andclimaticconditions.

2. OBJECTIVES AND METHODS

Main objective :

Usemulti-sensor,high resolutionairbornemeasurementsfrom SnowEx

to enhanceobservationalinputsto a landsurfacemodelingsystem.

Method
Four surface-basedradiometers(SBR : 89, 37, 19, 11 GHz) were

deployed into the field during the SnowEx2017 campaign from

February14th to February18th. The radiometerswere mountedon a

sled attachedto a snowmobile (Figure 1). TB measurementswere

acquiredat 89, 37, 19 and 10.67 GHz in both vertical (V-pol) and

horizontal (H-pol) polarizationsat a height of approximately1.5 m

abovethe groundand at an angleof 55° (hereinafter,the 10.67GHz

SBR is noted11GHz for simplicity). The integratingtime of the four

radiometersare6 seconds(onemeasurementevery6 secondis taken).

With a beamwidthof 6° for 89, 37 and19 GHz SBR, the footprint of

themeasurementsat thesnowsurfacewasapproximately0.6m x 0.6m.

The11GHzbeamwidthis 8° with a footprintof about0.8m x 0.8 m. At

each site, brightnesstemperatures(TB) were measuredduring 2-4

minutesclose(ascloseaspossible)to snowpitsdoneby ground-based

teams(picturesweretakenateachsites).

ÅFeb. 14th: SBR measurementsweredoneat LSOSat 2 different locations: closeto the

radar(RS)andcloseto Michiganradiometerssite(JC).

ÅFeb. 15th to Feb. 17th: measurementsweredoneacrosstheGrandMesaregion(GM : 29

sites, seemap). During surfacemelt, continuousmeasurements(~ 20 minutes)were

takento look at the TB increasecausedby the liquid water in the snow(32S, 97S and

84N).

ÅFeb. 18th: measurements were done behind the two mega trenches

(LSOS_MegaTrenchAspenand LEP_MegaTrenchSpruce). Measurementsof the snow

surface,and measurementof the forest emission(seeRoy et al., 2016) were done.

Measurementswerealsodoneat theCountyLine parkingon a scissor-lift (2 highsand3

footprint). At the end of the day, a calibrationwith LN2 andambientblack body was

conducted.

During the campaign,severalambientblack body (BB) measurementswere taken to

quantify theradiometersstability. Figure2 showsthat theMeanabsoluteerrors(absolute

differencebetweenthe radiometersmeasurementsand measuredblack body physical

temperature)of all BB measurementsarearound1 K. Note that thebiasesareunder1 K

for all radiometers(Fig. 2).

3. PRELIMINARY RESULTS

- Sensitivityanalysisof snowwetnesson TB

- Assimilation of TB using satellite data (absenceof airborne

results)

- CaLDASsimulationsforcedwith SnowExobservations

4. NEXT STEPS

NASA Terrestrial Hydrology Program(grant # 16-THP16-0001),

NSERCCanada.
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Figure 1: Fourradiometersmountedon asledandattachedto asnowmobile.

Figure 3 : Continuous measurements at site 97 N (2017-02-17)

ÅStrongbrightnesstemperatureincreaserelatedto surfacesnowmelt

ÅStrongersensitivityat high frequencies(37 and 89 GHz) becauseof loweremission

depth

ÅSignal seemsto saturatequickly (20 minutes)

Location # sites

LSOS 5

Grand Mesa 28 (3 short snowmelt

time series)

13 SnowFork

Aspen Trench 5 (snow+ veg.)

CountyLine 3 (2 highs)

SpruceTrench 3 (snow+ veg.)

Figure 4 : Boxplot of all Tb measured in open areas at LSOS and Grand Mesa

Figure2 : Theleft plot illustratestheaverage(all BB measurements)absolutedifferencebetweentheradiometers

measurementsandmeasuredblackbodyphysicaltemperature(BB). The right plot illustratesthebiasbetweenthe

radiometersmeasurementsandmeasuredblackbodyphysicaltemperatures.

http://www.usherbrooke.ca/

