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Abstrac:t This Paper provides an ajtemative method of comprehensyve research on £Jac er varjation usmng
mu]t source and multy tanpora] data This work quantifies glacier vargtions of heMt Najnona NYi area hY
integrating glacier spata] da@ from ASTER and the [andsat series of sate[lite inagery at pur different tinep

1976 1990 1999 andppp3. Camparson of he results frm individua] mages with those fran fe Tupu
method indicates that the Tupu approach Pprovides a hetter result i the research (Glacger varatpns were
mapped and ana]}’zed discrepancies heween images could he detected and removed from he ntegrated (Grd
data using ramap whples in Arc/Info GRD module both graphically and numerjcally (Qur resu]ts shov hat
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ghciers n he re€pn hoth retreated and advanced during the Rstpg year;,s howeve,r retreat dam nates and
increaseswih time The varaton of ghciers in he westem H jnajayan region is dramatic compared with other

regions 1 high Asia Fmm 1976 toZ(I)?; ghcier area decreased fran g4 41 kit © 77 29kt BY the

sequentga | 'rnage’s it shows hat 8hcier areas shrank by 17 kit 51’
average  durpg the Perpds1976— 1990 1990— 1999

0.19kd a'

and(, 77 ki a’ on
and199%2003 Iespectively ugBesting hat &hcier

retreat has accelerate] The retreatwasmost Jikely due to the negative glac a|mass halance and was affected by

rising tanperaure and decreasng precipitation m the re€pn over he Tibetan Plateau
glacer Variatior;l GH (zeographica] Infomatjon SYSt&n); Rg "[upg the mtegrated un;t
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Table1 D®ita] satellite in ages used in the study area

LandsitMSS 1976 12 155/39
Landsat’IM 190 10 144/39
Landsat M 199 11 144/39
ASIER 2003 10
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1
(8 1976 LandsaMSS (RGB 4 21); (b 190 LadsatIM (RGB 4, 3 2);
(9 19%  LandsatTM (RGB 4 3 2); (d2003 ASIER (RGB 3Na1)

Fig 1 Digita] satellit imagesused n heMt Namona NYi region
(3 LandsatMSS diwl nage in1976( RGB 4 2 1); (b Landsat'™M d®iwl inage in1990( RGR 4 3 2);
(9 LandsatM diinl mage in1999( RGB 4 3 2); ( ¢ ASTER diinlimage no003( RGB 3N21)

21 ( Transverse Mercato1)’ K rasovsky 940
1 %0000 R
' (25M),
’ DM a4y ),
( 1 350000 25m) , 50000
DEM ° (=™
’ ° Tablep RMSE of verificatpn Points i each co_registered
}DE?/?OO ' 331 ’ mage canpared w ith the 1:50000 ©OPOgrapPhicmap
12.37M 18. 52 ( Root
Mean Square Eror RMSE) 122 4£920.93m DEM X Y X Y
—18 09m 97 gm 1976 179 128 221 | 351 254 434
, DEM PCYH | Geamatica 1990 98 59 114 | 105 100 146
1999 6 4 67 Q2 12 0 8 2 14. 6
(ZSHI)O ’ 2003 29 26 39 7.6 73 10. 58

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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« ” « ” . ( 3N (3 N_4)
, (9 Landsat MSS 421
, DN RGB
Q2km  pmdsk)IIR  CIWIR
2
(8 1976 (b 1990 (9 199 ( & 2003
F&€92 Classificatin results fran ind vidua] di€ita] sate]lite inagery
(3 1976 (b 1990 (9 19% (4 2003
s Grd , (
) 3), —
’ “ 7 Arcy Info Grd
- [ 19, 26] ) - ( Rmap Tab «
( [ 20 27]),
22
e GIS ( Geogrmphical
Infomaton SyStem) , Arc/ Info (
Grid 5, 7),
X 1976— 2003 , ArcyInp -« Jmagegrib

(€)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.
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Grid 3Qm 3 1976— 2003
Table3 Info table of ntegrated TuPu during 1976— 2003
by vajue of 8rid cells

23 / k2
. 5555 714479 643. 03
Are o Grid
(1976 199Q 1999  2003), 2337 120 @ 11
( Grid ’ 5575 1188 1. 07
( 37 Grd 5577 230 0.21
Grd | : 5755 1494 1. 34
Glacier NVi= Y1976 1000+ NYi1990 < 100+ 5757 26 o s
NY1999< 10+ NY2003 (1) 7 o e
, Glacier NYi  1976— 2003
T« . . » 5777 2035 183
; NYi976 NYi99Q NYi999  NY2003 7555 4659 419
1976 1990 1999 2003 7557 205 018
7575 1371 1. 23
24 « » 7577 706 0. 64
7755 2091 1. 88
’ 7757 648 0. 58
( ' 3) . ( ’ 7775 3540 3. 19
3) Grid
7777 81837 73. 93

3 1976— 2003
F& 3 Glacier area varjatons in the Mt Naimona NYiregin durig [ 976— 2003

(€)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Table4 Reamap taple of reclassification for reconstructing grid units of glacjer varijation process

/ km2
5557 1 0 108 1999— 2003
5577 2 0 207 1990— 1999
5777 3 1 832 1976— 1990
7555 4 4 193 1976— 1990
7155 5 1 82 1990— 1999
TI75 6 3 186 1999— 2003
7777 7157, 71577 7 75 146 1976— 2003
5553 5575, 5755 5757, 5775 7557, 7575 9 647 844 ?
7. 66 kY, 8.8 ( 5). 1976— 1990
3 , 2 59k,
31 0. 19k ' 1990—1999 :
0. 80 kit 0.09k® a'  1999—2003
4, 27 ki, L o7kt al,
, 1976 , ,
87. 04K 2003 79. 39 knt,
5 1976 2003

Tables G lacer area change during 1976— 2003 bY indvdual in age classification resu|ts

/ ko2 / ko2 " /( ke aty
1976 87 04
1990 84 46 -2 5 —297 —019
1999 83 66 —0 8 —0095 —009
2003 79 39 —42 —510 —107
—766 —880 —028
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, 30m ., 4 1. 67 k¥,
, 0. 19k &' 1999—2003
, 3,08 KT, 0. 77kt a’, \
, , 1976— 2003 ,
( 6) ; . , .
1976 84. 41 K 2003 .
77. 20k (6, 7. 2 Kk,
8. 4%. 1976— 1990 , Lo ,
2. 37kt 0 17k a' 1990—1999
6 1976—2003

Tableg G lacer area change during 1976— 2003 2 fter integration and reconstruction of hasic units by rem ap taple

/ ke / k2 % /( ke atty
1976 84. 41 7777 7757 7577 7555 77558 7775
1990 82 04 —2 37 —2 81 —0. 17 7777, 7757 7577 7755, 7778 5771
1999 80. 37 —1. 67 —2 04 —0. 19 77117, 7757 7577 7775, 5577 5771
2003 717. 29 —3. 08 —3.83 —0. 77 77117, 7757 7577 5551, 5577 5771
—7 12 —8 44 —0. 26
, 1976— 2003 , (4—10 , 0C
\ . ) . . .7
, ; 1 (7,
( 4. 5 FFT( Fast
1976— 2003 8. 4% ( Fourgr Transfom, (4.
6), 20 60 1984 , (4,
7%, \
, N 7 . 1973— 2004 ,
1 2 20 90 2000 ,
0.4C 07G
40 . .7 .1
. « 7,
(30°17'N 81°15'E (4.
3900 1973— 2004 , . 1973— 1975 ,
7 1973 2004 (4—10 )
7 N |
Table7 C limatic characteristics Of average summ er ten peratura,e month averag8emaxinum tenperature n summ er

month averagem ninum ten pPerature n summ e{ maxinum average tan Perature n ]ul}; m nin um average

tamPerature n ]anuar}: and average annua] Precipjtation fran Burang Staton during1973— 2004

/C /C /C 7 /C /C /nm
1973— 1990 90 16. 3 30 20 8 —15 2 141. 1
191— 1999 9 4 16. 8 31 21 7 —14 6 109. 4
2000— 2004 97 17.0 36 21 3 —14 0 117. 1
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