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Why snow ?

A Water resources

A Snow disaster

A Climatic change

A Ecological services

A Snow 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 propertieand
could be mapped by using satellite data.

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

[SWE] ° [Density] = Snow Depth of water that would theoretically result if you melted the
entire snowpack instantaneously.

Background 2
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Snow optical properties

(Visible, near infrared, infrared)
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Independent scattering
weak polarization

Small dielectric contrast
between ice and water

Surface cover objects

Snow microwave
properties
300MHz-3000GHz 1mm--1m

Extinction per unit
volume

Strong polarization

Large dielectric contrast
between ice and water

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

moderate-resolution imaging spectroradiometer



==“Introduction

2T ¥

Snow is a key component of regional and
global climate, and it is vital to have an
accurateand long-term databaseestablished
on snowextent variability Change and
variability in the Himalayan cryosphere,
popularly referred to as dhe water tower of
Asia) havesignificantlocal, downstreamand —le
globalfeedbackeffects

Satellitesensorsdhavebeenemployedto map
snow cover, and to measure (or estimate)
snowdepth.
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The snow reflection in visible
radiation more stronglythan it reflects
radiationill the middle-infrared part of
the spectrum The core 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)
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The spectra of snow reflectance
VIS is the reflectance of snow in visible band

NIR is the reflectance of snow in naafrared band

VIS: 0.380 0.780mm NIR:0.78.5mm




“MM’IIS ?iaw CQver produ

'

3\7'

R\ -
,s*, \

Ct

.

A MODISsnowproductshave
been available through the

National Snow and Ice Data
Center (NSIDC) Distributed

Active Archive Center(DAAC)
sinceSeptemberl3, 2000

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

Earth

Naominal Data

- Product Spatial Temporal L
Science Data Array - - Map Projection
Type (ESDT) Level Dimensions Resolution | Resolution

1354 km by swath None. (lat, lon
MOD10 L2 L2 2000 km 500m (scene) referenced)
day of
1200km by multiple . -
MOD10L2G  |L2G 1200km 500m coincident Sinusaidal
swaths
1200km by . .
MOD10A1 L3 1200km 500m day Sinusoidal
1200km by . . )
MOD10AZ2 L3 1200km 500m eight days | Sinusoidal
3607 by 1807 0.05° by :
MOD10C1 L3 (global) 0.05° day Geographic
360° by 180° 0.05° by . .
MOD10C2 L3 (global) 0.05° eight days | Geographic
3607 by 180° 0.05° by :
MOD10CM  |L3 (global) 0.05° month Geographic

Summary of the MODIS snow data products.
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MODIS Surface reflectance data

SNOMAP

ANCILLARY INPUTS

Cloud mask data

Bunisodwo)

&
<

Land/water mask data

MODIS Snow data products flow chart from NSIDC



http://nsidc.org/

Snow . Non-snow
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Threequestionsin Qinghai
Tibet Plateau for MODIS snow
product.

A The NDSI threshold from
NSIDC is 0.4. Howevdng
NDSI threshold value is
uncertainty in different
regions.

A The daily snow cover is
partly missing by data gap.

o

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

[ ] no snow
- cloud

- SNOW, ice 0 250 500 1,000
BT F———JKilometers

MOD10A1(2008.01.25)

[ | no snow
- cloud
I snow, ice 0

250 500 1,000
E T+ F———Kilometers

MYD10A1(2008.01.25)
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Method® SNOMAP

Hall" 1995

NDSI O 0.
TM4M 0.11

> Reflectance —

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

Landsat ETM+5a 4a 2 ETM+ true snow cover



A Select two alpine snow

regions from Qinghai
Tibet, China. Name as
A,B.

In these regions, the
accuracy of NSIDC
snow cover products
were validated by
LandsatETM+trueo
Snow cover.
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The rational threshold value in QTP:

Result

[ 0.36+0.38€ /2=0.37




