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Abstract The special geographic position and natural environment make it more difficult to
explore the glacial volume variation in Qinghai-Tibetan Plateau Interior Area than in the other
glaciated regions. However, glaciers are one of the most important sources of water and one of
the key indicators of climate changes, whose volume change information is pressing to know. In
this paper, we make a preliminary study on the glacial volume variation from 1970 to 2000 in the
Qinghai-Tibetan Plateau Interior Area, applying the statistical model between glacier volume and
area and the data of glacier catalogue, existing research output about glacier area change and the
extracted glacier variation information based RS and GIS by ourselves. The result shows that

glacier volume has lost about 36. 25 km® in the past 30 years since 1970 in the Qinghai-Tibetan
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Plateau Interior Area, but it decreases more slowly than the average shrinking of the glaciers in

the whole High-Asia. Then we analyze the characteristics of glacial volume change for 6 sub-

catchments, and it is found that there are some large regional disparities. Among the 6 sub-

catchments, the 573 area has the largest glacier volume loss, and the percentage of area changes

is —11.19%, while the least loss area is 5Z1 and its retreat rate is only —0.79%. The similar

changes among all the 6 sub-catchments are that the volume shrink rate is greater than the area

shrinking rate. The temperature and precipitation are considered to play main role in the change

of glaciers for each sub-catchment. Finally, we discuss the ecological environment impact caused

by the glacial volume change.
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Fig. 2 Fitting results of V-A statistical model
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Table 3 The area variation and volume variation of glaciers’ from 1970 s to 2000 s at each sub-catchment

1970 s 2000 s I B2 4L R
Z Gk
R R T FR A (km?) ¢Z9) (km?) %)
571 985. 84 111.2 979. 92 110. 33 —5.91 —0.6 —0.87 —0.79
572 1111.05 90. 34 1057. 75 84. 6 —53.3 —4.8 —5.74 —6.35
573 1330. 68 74.95 1218.93 66.57 —111.75 —8.4 —8.38 —11.19
574 2958. 37 352. 12 2869. 61 338. 29 —88.76 —3 —13.83 —3.93
575 934. 87 94 895. 6 88.75 —39.27 —4.2 —5.25 —5.58
576 515. 29 54. 87 499. 83 52.69 —15.46 -3 —2.18 —3.97
Mt 7836. 1 777. 48 7521. 64 741. 23 —314. 45 —4.01 —36.25 —4.66

%4 REFEFHERNHRXE 1970—2000 s B
30 FRyk I FERETR
Table 4 Results of glacier volume variation during 1970 s

to 2000 s obtaing by different ways

mAREL AR AR fE

LR CUESS HAI %) Hil (%) (AV/km®)
C= 0.042—0. 05,

A AT : : — 4 — —36.25

AR V-A B =1 31—1. 352 4.01 4.66 36. 25
2Nk Cio' 034 —4.01 -5 —38. 87

y=1.43

Bl E R T 1.4:1.1:1.0 —4.01 —5.1 —39.71
BRI 1.81:1.57:1.0 —4.01 —4.62 —35.97
R PE| 1.0:1.0:1.0 —4.01 —4.01 —31.20

%‘H‘?:Ci’%/ﬁ VoA BRI F R Ry AR RO L =R
SEX
B — S KA S22 56 &R R & T L A I B
M /N oK A2 20 HiE 20 80 A AR, FAT skt #H 00 AK R L 491]
K FR I IS B2 3t M A R AN R B AL SC R
1520 9 K N8 Al 31 55 A S BIF 5 I B e Je , (H G
ZERGA SR TR A A — 0 22 5 4RI AT RE S T
DI K TR A 728 A 8 i 12 AS [ A 0. ) 28 0 2
XA RGO LR | MRS ERLG . H
HRA SR 45 R 22 ok, a5 A ik 3%
%) 5 ik B U B A 3 1 S B vk % R A R A L e
ERLZ A He 5 F A TR R d R U W] X st
T7 A B SRR A G RS € . oK1 25 0 e A2
A Ry 7 £ B DR o KON AR RS L oKk TR R %o A fe
Ak B BURCPE B 5y (Klok and Olermans, 2004), H
DKV AEAR TR 7 T8 8 98 /0 L 9]t Ay 5 2 L T AR 20 L
R CHR AR 55, 2004) , AR 9% B X 5 8 e it <A
MBI TSR A (B R A, 20075 Z5pK4E, 2010) , fEWF
FE I B DI B9 il 2 e 2218 B TR IR A vk 1T Y

PRARN 2 R B0 BT PR B 4, i DL 5 &30 0 2007 ik
FH EE BB DG 2R T 1% &5 20 o ] i . AR SO 45 RO 7
30 AT A B R P 5 PR DX K TR R T 36. 25 km
LB AT M6 6 & 1 93545 R AR /N
X 25 R OB Z s BN TGI8 AR 3 1L P B S T
555 UK DR 38, FLoKk N] % 38 48 0 B 0 & 1 7 98 s
Ji P DX K 3 448 e B S T DR R At ] 45 31 1Y) S
TF 2 BRI A X3 A vk )1 e A 81 A 25 AR T
RESs A Pl G & I ORI vk A2 fb i Be 5
A SCAS R AR A 0K R A0 722 Ak 1 e 1o AL 7] 1 £
TE T A S AR SO A B 0 25 R B o2 T RE Y. 25
AT AR SO S A R G Sy AR
5.3 KIERTE A RTLERE R

T LA 4 7 e T XA 7 b 1 R R R
J&,1970-—2000 s [ 30 Z AR [H] Py X 383 T il
JER 0.28 'C/10a WA 25 T M 4% F B 212218 1Tt
FEE] 90 4RAR LG P T As fh o 7R (2R R 4
20065 ZEMREE, 2010) , 1 R K AR AL 1R 38 AR 402 70
EACE 90 EPIAFEA K90 AEAE 21 20 i B W
SR, AR EELEAEEREEE(FERSE,
2007). FEX PP XA AL KB =T, B E 4(a,
b)A] LB S N I X KT S R AR 6 IR
A 31X U B AR DX 80K )T 5 e R T R K Y 5
M. M N B R EZE N EmMY 52 5
R K B ARl 23 36 2 o (R R T AR L T UKk 52 i 1
RE 1 I A ML A0 B2 8. 4% L GOR A vk )1 AR GR
208 1 3 AN [) o 2 4 22 0 A R0 /0 B 4] K T AR
Uk /0 B 081 4 250 T B A DX 3 ok AR R ) A A
A 78 Ak B4 T 07 % B A TR — 6 55 Ah L A 1970 4R F
2000 B4 30 4 AL DX UK AR FR IR 45 %6l — 4. 66 %0
ANTFHEAS 5 U DX S v i R 7E 1960—2000 s 404F
2y —8. 100 W iR 45 6 (WE R 45, 2004) , ifF — A5 HiF B
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Fig. 4 Glacier area and volume changes contrast during 1970s to 2000s of 6 sub-catchments

(a) Variation value; (b) Variation rate.

TR e S PN DX UK T 2R G A L G A DX 3 ok ) 1 3R 45
O RS

PR DX UK T A FRAR b 7 B iR — SO AR fb )
LR S FE 45 I o SR B A DX e 22
JAE 574 DX UK )1 ZR 48 TG 18 2 vk 1 T AR A J2& vk )1
PRBRER 2 N UL X e K {H i 1] 4a 7T LA 3L AH T
A = G R 2 UL B K AR R 1 s Xk AR A R
AALIRAS S e K MR R T 521 K4, Hvk I
ARG R I TR e eI 32 2 5 AR X AR R Y
S . BN AR X AE 19701990 s # [ 77 76 —
AR R 1970—1980 s SR IRFF 0.6 C,
R EL S T 1990 s, B K 1928 10 0 % K,
RS AL AR 2 B i (Wang et al. , 2003; jifa fE K45,
2006). 526 F1 5Z5 i duk (1) UK 1A e 2 UL X B /N A
W /N A AT ARARL A S 5 50 AR FRAZ AR 1 i
Z R E X AT 5 A SO S5 SRR FE. b I P
55330 A DX O A A RIS 32 B AR b 7 oK S5y
FA I, — T A AT X A AR A0 R SR Y AR
PEIEARBUE 53— J7 T A & B vE) 1 5 F
AT {55 3 7K g [ 4 B3 7K A o 4 I T s 1) T 0K
JIBI R, T AR WA X 38 = B0 T2 3 I B %
X8 1955-—2004 4§ 9 [a] <468 728 Ak 1) R a2 AR T
v F R S s T CE R R4, 2008), LA B
PRk 55 1 AT T XS UK A 52 . 523 X vk 1|
PR AR Ak i B 5l 20 A — 2% 3 4 3 T BE 5 0% X I
UKV B0 R DSl e ) A A2 A A 6L XX R/
PRI JE 22 vk )1 57 34 1 AR Dy 0. 78 kem® il HE XU
55, 2005). [AHFA X8 70 AR Z S 1 30 ZAE LR
TR RS sh L TE, BT H 7 s i e A )
IF B 7 B TR b 2—3 %, B I X TR IR 3
PR DX 3 AH L R K HUA /i G R 4 0 5

2005) o 33X — b DX 2 7 7T 5 L g - A 1 X 3
PR M ALK BT 25, 1996). 5Z1 i S AR BB 4 f /)
5 TR A o AR A — B0 e e 1A% X KO 7R 2 R
AU 5T 2B NI X B AR E Y X
504 KINEETUNRBESKENZ T

VROV B 20 X5 T4 M AR 28 PR BE 25 77 AR T 5
M) o X T A X385 T 55 3k Rl 5 el e 3 2 AR B R xR AR
WA R 20 . PR SRy AR D] 3t T AR R
st N R UK)R 46 2 3T 0 A 1 XK 6 28 R G219 F
HIR A X S8 S TR AR A VKRR L BR T 9z &
T B 2 2 W i A I b — 7 T8 {5 0 T
FRY K o5 —J7 I /7K AL BT ELUK ) Rl ko
A KA 09 Tk AT 48 1 50 %0 (Yao et al. ,2010) .
A& WK B T 3 WA B ) K G 3 B B
TS A O BEA DK RlK BT 1K R
SRR BRI S5 VK IR GERLIR (=, 2010).

DR At 0 2D R DX 3PN ) R 2 O T R
5 THT 5 T 3 PN BE B DK S R K R O T e 2 4
el A AT 9 OB B B A AT R 2t BT R
by T AE G 2 KO DX DX TR A A A R A
A RE LI M Y B Al U A MBI Y A BE R k)1
1B 4 3 Y AT P DX K R 22 ) s B k)1
(OESESSEE BESEEN

DN 78 Al 30 2 1 B DX PN 7K 2R BIE 5 28 T U
T3 A A DI P KT i 1Y 28 A8 T BE 23 52 31 N
UL DX LA DX AR 908 R A AR S5 (2009) [ BIF 5 HE T
O = I X 2 R K AN 20 500 km?, 5% 2 7K
Sl HEE D 122 ~200 km 9 K 975 BF 45 iy 1% 3] 5
IRZ M N 5 i I S ALK JU A L XL T 8 T K 32
oK A DX PN 1 R SR A oI K I 2 3 6 3 3 1)
FERPEZ — RENFATHEERFE 70 4£40F 20
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22 AR /Y 30 4R B, A X uk I A & s > TR 2
40 ke’ (HURAE MR SEAZ AR B B0 X80P oK
DI 19 10 30 X T8 78 A 1) 52 i A AT RE 2 R A
WL I F BT 2 X T REAT 7 1 MR K A 35 7 AR
H Y.

SCEEHEF VKO A R AR 2 T G T AR R 1K

SR 5 20 4 70 AR E 21 AW 30 4R [A]
PN R IR DX R K R 4 R R > T 4
36. 25 42 m® . A5 X VKO AR B A s /0 b ) 5
AL T 75 A 3 R 3 A v U DX 88 4 oK i AR A E
T B A DX I 0K 1] 3R 48 3% B 1 B 28 08— Sk E Sy
BT © A ZARU 125 1 L BIF 5 Sk il b % 45 31 1 25 2R
HEAT T VPR A g AR SC 25 R 2 m] IR g 4 X ok 1 A
Rl O (N B U = 1 178 T O P e v
VKOV it A8 A 0 5 TR S 3R 3 T A<M AR AR X 4 A 75
o D PR O DX o N AR B AR Ak 1) 5 i D B A A A A B X
Sl 2 S M VRO A8 A 2 S 0 1 5 L A R AR
118 X458 28 S P A 52 T 2% — R U Sl oK N AR R b A
S AL SRS A G T R N I XA
FEGERH 23 BT H T A A2 Ak vk vk A £ A2 A R0
DI AE SRR = A T 5.
Bt R 55 B Hb bk W A R (USGS) $2 HE
Landsat MSS/TM/ETM+ %4 . A 3¢ BF 5% 1F & 42
P K1 TR FRAE A6 GERE L b G B 2 HE I 4
A 118 A TR IR 7K S  DL B r ] P  IA E  A ASRE 2 A
P oL (WESTDO) 42488 5 vk 1 4 B %
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