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Snowpack Trends: 1950 - 2000
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Current Water Year

Record Snowpack
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Water demand & supply
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Snowpack loss & water storage

snowpack annual storage
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Snowpack Remote Sensing: Wish List

and Challenges

Wish list: SWE, snow
extent, grain size &
albedo, impurities,
organic compounds

Snowpack is spatially
heterogeneous.

Observations are sparse=
and coarse.

However, we are good
at detecting snow extent



Study Regions
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Snow Extent in the Colorado River
Basin from MODIS
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Fraction SCA

Upper Colorado River SCA from
AVHRR

- 2060 2001 2002



1995 Upper Rio Grande SCA

Jun

percent SCA

Bales et al., 2008 . . .

1-25  26-50 51-75 76-100 O no data



March Aprll & May R. Grande SCA
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Upper Rio Grande SCA
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Upper Rio Grande SWE
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Sierra Nevada SWE from MODIS

2001 - 2007
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Model Validation: San Juan and Rio Grande

1000+ depth measurements




Wolf Creek
SWE

Lily Pond

Model Validation: Landsat ETM+
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Future: Direct Measurement of SWE

 Direct SWE measurement from radar instrument (Ku
and X-band radars).

* High spatial resolution (< 100 m).

 Penetrates deep snowpack (> 1 m).

e Algorithm in development -> launch 2016 — 20207




Conclusions

« Snow cover depletion record contains useful
Information regarding snow accumulation.

e Spatial estimates of SWE are unparalleled in
terms of accuracy and spatial resolution.

e Future focus on research-operations and
direct retrieval methods from radar.
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Remotely sensed snow covered area

AVHRR

Landsat 7

C —— snow covered area
0 30 [ FeimimE=l- N F N B N |
0 50 100 %



vegetation reflectance

soil reflectance

Spectra with MODIS “land” bands
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Sierra Nevada Snow Cover from MODIS
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SWE Reconstruction model

snow covered area
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