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Tienshan Mt: (statistical data from74 glaciers )
Glaciers tended to retreat since the Little Ice Age .(LIU,1992)

The Urumai No.1 two part in 1993 year, melting advancing quickly.
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Spectral albedos in visible wavelength region on the

surface of the U rumqi Glacier No. 1 (the east
branch). An arrow shows absorption feature at

680

Altitudinal profile of integral albedos of
visible wavelength region on the surface
of the U rumqi Glacier No. 1 (the east

nm due to chlorophyll a in the surface dust. Error branch).
bars indicate standard deviation.
August 2006
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TienshanMountain

. Between 40 and 50° N, and 67 and
95° E, Extend 2450 km

* From western section in the Sovient
Union to the eastern section in China.

» There are 16396 glaciers.

- All rivers originating from the Tien
Shan Mountains are part of an inland
river system.

- Water in this inland arid area comes
largely from alpine glaciers.
Therefore, glacier variations have an
Important influence on the water
resource.



Since the early 1970s The retreat of most of the glaciers in the TienShan
has decreased slightly.

ex. Glacier No.1,
1963 ~1973s —»> retreated at a mean rate of 6m/a
The mid 1980s —>»>> annual retreat rate averaged 3.3m/a.

Tablel. Recent change in glaciers in Tienshan Mountains

Period Retreat % Magnitude of Advance % Magnitude of Stable
change change

1960-1970 66.2 1.2-27.3 12.2 3.3-22.4 21.6

1971-1985 60.8 0.8-20.8 16.2 1.2-10.5 23.0

The retreat can be divided into two stages.
(DFrom the late 1950s to the early 1970s

the number of retreating glacier was large, as was as the magnitude of
the retreat.

@From the early 1970s to the end of the 1980s

fewer glaciers were retreating and the magnitude of the retreats was
smaller.
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The Tien Shan glaciers _retreated (#38) 3 km
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Method

Landsat ET@

NDVI>0

Vegetation

NDWI1>0
Snow, ice,
,wetland
NDSII>0
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eflectance from DN valu
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NDVI
NDVI<0
NDWI<0
-
NDSII<0
-
NDSI<0

NDSI>0
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Landsat ETM+

Resolution:30m

band Wavelength(um)

1 0.45-0.52 blue

2 0.52-0.60 green

3 0.63-0.69 Red

4 0.76-0.90 Near infrared

5 1.55-1.75 Mid-infrared

6 10.4-12.5 Short-wave
infrared

7 2.08-2.35 Mid infrared

e Global Land Cover
Facility

e 2000-09-17

 Path 143 Row 030

e Lat: +43.1876978

« Long: +86.7028960




Reflectance from DN value

Radiance = ((Lmax-Lmin)/(QCALmax-Qcalmin)) *
(Q%AL-QCALTin) + Lmin J J

DN value || Maximumradiance maximum DN | | minimum DN (0 or 1)

v
- 3 ¥
' TN Lot |
[ |
j | -
i £ __l.-—_J--- ] ..

Minimum radiance
—_— ; Q,.J
I 2

reLed

ESUN *cost -*
___;1 CGS S' Solar QV
Zenith
Op = Reflectance Angle
L/i = Radiance SUbl;Sf_ﬂ?'“tﬁ Solar Elevation Angle
- - . . ain
d = Earth-Sun distance in astronomical units _;‘“ S Tangent Plane
. : g
ESUN ; = Mean solar exoatmospheric irradiances w?

b = Solar zenith angle in degrees



NDVI

 Normalized Difference Vegetation Index (Thomas J.
Jackson.2004) to estimate leaf water content and
other phyiological variables for grasses.

* NDVI = (Ryr-Rgep)/ (RyirtRRrep)

* where Ry, IS the reflectance or radiance in a near
Infrared channel,Rr¢p IS the reflectance or radiance
In a visible channel

 For Landsat data,
« NDVI=(Band4-Band3)/(Band4+Band3)

l

near infrared channel (0.78-0.90 Am TM/ETM+)

visible channel (0.63-0.69 Am TM/ETMH+)



NDWI

 Normalized Difference Water Index (Gao.1996)
for determine of VWC based on physical
principles.

* NDWI =(Ryjr - Rmia)/(Rnir t Rinia)
* where Rqr IS the reflectance or radiance in a
mid-infrared wavelength channel (1.55-1.75 Am).

» For Landsat data,
« NDWI=(Band4-Band5)/(Band4+Band>5)

|

near infrared channel (0.78-0.90 Am )
Mid-infrared wavelength channel (1.55-1.75 Am)



NDSII

 Nnormalized difference snow/ice index)
Xilangming Xiao et al. (2001)

 \Which uses reflectance values of red and mid-
Infrared spectral bands.

* For Landsat data,
o NDSII:(I?andS-BandS)/(Band3+Band5)

red channel (0.52-0.60 Am) l
Mid infrared channel (1.55-1.75 Am)



NDSI

Normalized difference snow index Dozier,J.
(1989).

Which uses reflectance values of Green and
mid-infrared spectral bands.

For Landsat data,
NDSI=(Band2-Band5)/(Band2+Band5)

|

green channel (0.52-0.60 Am)

Mid-infrared wavelength channel (1.55-1.75 Am)



Green: vegetation
Red: Water area
Blue: snow

pink: snowl/ice
Yellow: saturated




Red: water area
blue: snow
white: snow/ice
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