Using Remote Sensing
[nformation on Show.
Fraction for Hydroloegical
Applications In the
Period of Melting

Appel I.
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General approach to MODIS
SNOW. cover fraction retrieval
Based on mostly two bands: band 4

(0.555 |um) and band 6 (1.64 um)

Iraditional use off NDSI'  NDSI=(b4-
16)/(b4+b6)

NDSI s used to estimate snow. fraction
within 500 ' m: cells

All"MODIS data are being reprocesses to
provide snow fraction
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Asymptotic Analytical
BRDF model

R(u.n.@)=R,y(u.n.@)exp[ -y (u.n.e)l.

15 bidirectional reflectance,
15 bidirectional reflectance for nonabsorbing snow
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Simulated reflection factor

Simulated Upward Reflection Fraction

Solar Zenith Angle
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BRDE model validation

Upward Radiance Ratio

6o
Solar Zenith Angle

Simulated Radiance Ratio = MODIS Observations

April 30, 2010 Cold Regions Hydrology.



Glaciers in Alaska
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| ocations of other scenes
e .

Beaufort Sea
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L.andsat scenes (false colours)

LS
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2-D histogram (b2,b5) of
|landsat reflectances (Siberia)
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MODIS image of Kuparuk Basin
with overlaid snow fraction
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L ocation of Kuparuk River basin
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April 30, 2010

Kuparuk River basin
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Alr temperature, SWE at
Imnavait Creek, and total runoff:
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Quality of fraction retrieval

Pixels - MAE (%)
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Error of fraction retrieval
(stratified for 100 bins)
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Snow Areal coverage

Kuparuk River Basin
* 68.49°N < Lat. <68.97'N
- 68.97' N <Lat. <69.45N
69.45°N < Lat. < 69.93°N
« = §9.93°N < Lat. < 70.42°N
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Shallow and deep snow. cover
fractions in KRB

Latitudinal band

68-49 < Lat. <68.97°N

68.97 < Lat. <69-45°N
69.-45 < Lat. =69.93°N
69.93 < Lat. <70-42°N
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Observed and simulated daily
rates off total runoft




Mean values over the period
1991-2001
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Locations off WMO stations (green)
With snow ebservations (purple)
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Probability: of snow. observations

April 30, 2010 Cold Regions Hydrology. 22



|_.ocations of observations
for > 50% snow. coverage
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