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Why snow ?

ÅWater resources 

ÅSnow disaster

ÅClimatic change

ÅEcological services 

ÅSnow properties for sciences 
research

Background  1
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SCA------Snow Cover Area

SD/SWE-----Snow depth/Snow Water Equivalent

SCA and SWE are the most important Snow properties and 

could be mapped by using satellite data. 

Background 2

[SWE] ° [Density] = Snow Depth

Snow Water Equivalent (SWE) is a common snowpack 

measurement. It is the amount of water contained 

within the snowpack. It can be thought of as the depth 

of water that would theoretically result if you melted the 

entire snowpack instantaneously.





Snow - electromagnetic wave properties

Snow optical properties

(Visible, near infrared, infrared)

0.4-0.7Ām, 0.76-3Ām, 0.76-15Ām

Å Independent scattering

Å weak polarization

Å Small dielectric contrast 

between ice and water

Snow microwave 

properties

300MHz-3000GHz 1mm--1m

Å Extinction per unit 

volume

Å Strong polarization

Å Large dielectric contrast 

between ice and water

Background 3

Surface cover objects Penetrating ground 



Topic 1:

Mapping MODIS Snow Cover Products in 

Qinghai-Tibet Plateau

Topic 2:

Mapping Snow depth and Snow Water Equivalent in 

Qinghai-Tibet Plateau 

Outline

moderate-resolution imaging spectroradiometer



Introduction

Snow is a key component of regional and
global climate, and it is vital to have an
accurateand long-term databaseestablished
on snow-extent variability. Change and
variability in the Himalayan cryosphere,
popularly referred to asóthe water tower of
Asiaô, havesignificantlocal,downstreamand
globalfeedbackeffects.

Satellitesensorshavebeenemployedto map
snow cover, and to measure (or estimate)
snowdepth.



Snow optical properties

The spectra of snow reflectance
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The snow reflection in visible
radiationmore stronglythan it reflects
radiationill the middle-infrared part of
the spectrum. Thecore of snow cover
retrieval captures the snow optical
property in a single quantity- the
Normalized Difference Snow Index
(NDSI). The NDSI is useful for the
identification of snow and ice and for
separating snow/ice and most
cumulusclouds.

NDSI=(VIS-NIR)/(VIS+NIR)

VIS is the reflectance of snow in visible band

NIR is the reflectance of snow in near-infrared band

VIS: 0.380͘ 0.780 mm NIR:0.78-2.5 mm



MODIS snow cover products

ÅMODISsnowproductshave
been available through the
National Snow and Ice Data
Center (NSIDC) Distributed
Active ArchiveCenter(DAAC)
sinceSeptember13, 2000.

ÅIn up to date version(005),
snow data products are
producedasa seriesof seven
products to a variety of user.
A summarizedlisting of the
sequenceof productsis given
in Table.

Summary of the MODIS snow data products.



MODIS Snow data products flow chart from NSIDC

MODIS Surface reflectance data

Cloud mask data

Land/water mask data

MODIS PRODUCT INPUTS

ANCILLARY INPUTS
SNOMAP

NDSIÓ 0.4

B2>0.11

B4>0.1

Klein MODEL

Daily snow cover product

Other snow cover product
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http://nsidc.org/



ÅThe NDSI threshold from 

NSIDC is 0.4. However, the 
NDSI threshold value is 
uncertainty in different 
regions.

ÅThe daily snow cover is 
partly missing by data gap.

ÅThe daily snow cover 
products covered by the 
extent of cloud pixels.

Three questions in Qinghai-
Tibet Plateau for MODIS snow 
product.

MOD10A1(2008.01.25)

MYD10A1(2008.01.25)

Data Gap

Much cloud



Landsat-%4-Ϲ ȰÔÒÕÅȱ ÓÎÏ× ÃÏÖÅÒ

NDSIÓ 0.4

TM4Й0.11

Landsat ETM+5ȁ4ȁ2 ETM+ true snow cover

Hall̂1995̃

Method̔SNOMAP

NDSI=(TM2-TM5)/(TM2+TM5)

Reflectance

A

B



Study region

Å Select two alpine snow 
regions from Qinghai-
Tibet, China. Name as 
A,B.

Å In these regions, the 
accuracy of  NSIDC 
snow cover  products 
were validated by 
Landsat-ETM+ ñtrueò
snow cover.

Adjust the NDSI threshold value



A B

The comparison between true snow and MOD10A1

The rational threshold value in QTP:

True snow MOD10A1

Result

True snow MOD10A1

Ѓ0.36+0.38Є/2=0.37


