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1 X HER

W& A Y] I8 A S T 5 R B R L L B R, MU ER AR KR oo
R4 81°40'—85°10' . b4 43°25'—44°15' (& 1), WA+ 4>

1:304 km, #4k 693~4 615 m, Z4E AT H AL 408 k', LR E e o s,
YA P TR B T R T K AR S BT e RN S oo . e 2

3 3 K SO T DA A% AR 7 790.47 km”, ARAE /K 3Lk
1990—2000 “F {50 iF B kL, Z 4TI E T RIS 32,50 m’,
b Sk 2 SRR = 08 382.3 mm, Z TR IEN 00E 83300 800°E 84300
6.4 °C., Bl EHTABRTER

2 WIEMFGE

2.1 #EKIR

IK ST GG 5T 88K S SRR v 5y i & 7K STk SAH R 10 km () J8 8 5 5k 1) S £
A8 » 395 BN [8] 5 471 9 1990—2000 4 (1132 H K L il Ao 42 i B . DEM 4 Sk U5 T 56 i K J7) NASA
(http://srtm.csi.cgiar.org/SELECTION/inputCoord.asp) , 73 #% % 24 90 mx90 m. MODIS 4 K5 T 32 [E fiig K
J7) NASA (https://reverb.echo.nasa.gov/reverb/) [f] 8 d & i MOD10A2 R 55 ™ it H 45 , 2 18] 43 #¥ 2 9 500 mx
500 m, 3 BN 1] /57 410 9 2000—2016 4 A1 78 X 22 DX 455 iR AR 5 200 , A B R A R i 4 DA S 2 VB 7
%, % I DEM 48 E AT A oF 5, JE RS 201 8 d BdE A A N i 7 kSR 2 AR P H IR T B f %
22 HERIME

FK Sk W T DA b XS 4K v 22 0 3 175 m, DR R DAR =5 Dy 32 KR ) e 5 XA R4k P K
SCIE AR, AR AR B AL 0 1 o DX DR F 9 X A 500 m oA [AIBE 42 9 AVBLC.D\E 3 54 iy, A
R AWER 1 s

k1 BATRBESAE S

[y ik R /m T A /km? PR EE/m
A 1 440~1 940 2076.48 1684.41
B 1941~2 440 1 666.95 2181.19
C 2 441~2 940 1 440.12 2 680.89
D 2941~3 440 1517.61 3200.60
E 3441~4615 1089.31 3663.38

A 1440~4 615 7790.47 —

SRM ALy H REEAR AL, B H AR I & ply R =5 B R ] Pk B A iy 1 d IR /K I RN 52 » A
FEX I3 S A AT, MUY A% 00 A S 70 5 2 BN

3 1 0004,
Qn,+1 :{Z[Csinain(Tn, + ATin)Sin + CrinPin] 86 400L}(1 - kn+ 1) + ann+l s ( 1 )

i=1

K Q0 F9HE n+ 1 RIVARIE (m’/s) 5 Co 1 Cooy 73 NS 1S SRR 58 n R Rl T A0 U0 AR O /K AR I R 3L
an N i E R S RIS H AT Cem/CC-d) s TR n RIFEHECC - d s AT R i mi i 5 n R
FEHBUEITECC -d) 58, 95 i NS w5 n RV S B85 PO i A BT 25 n R PE K AR TR (em) 5
AR SRR TR (km?) s ke NS k1 R K R
23 RESTENHE
23.1 ARAMEK

2 R8BI T L 22 e 1 AR s, D9 B B RE & IO A5 B K Sl SR BE R AE T BT
[ei) b AR A R, A5 FH A 2 U E o5 e Ry 1R Ui, BT 3RU

T.=T,—-7(H,- H,)/100 , (2

A TR T 73 50 R 65 i 43 iy B BRS39S K Sty s AR PR AR CC D s o R B , T 98 X R Z A 5K
()R T T A AR T 9, M0 F A kP 38R LR =0.65 "C/100 m BEAT T3S HART Ho 3 53l 9 56 i 43 X P35
T FE A 7K S I R A (m) s A 77 5 2 A |

RN, K B —E M2 . BIRMPENE IR I B 7R W, BE/KAEAN [R5 1) 28 B 70 A J0
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AR, FEAE B TRMM/TMI R SR #E 1T & H i B A S RR) o8 Rl 2. S B B R R I 45 &
Sy i TR AR A SR HE S AR B H B K E, BAR TR UA
P.=Py+a,B(H ~Hy)/100 , (3)

OH PRI Py RS i e Ry P 350 B ORI 7K ST i A S0 s B R B KB 3 26 (em/ 100 m) , AR 35 5 iz 17
£ 7K STk 2 v Gl U B HE SR A H 5 o N B K G B R AN [F] R B B IE R o8 A T
H1) s HoAh 755 = A b
232 REFEER

BT O B 2 A PR B 5 R AR R 1990—1999 4F /il 55 423, FH 2000 4E AR 25 78 o5 R
5 UF AR R AERFF 78 X AR 1
233 BALT S

N PRAIE A4 A B AU &8 IR AF & SE PR AR I 2, T e B b % S 4. B SO s AR PR
DR T AR B H DR VAR R B I VIR OK RS, iRAR A 70 X 2R i &8 46 B2 SR SR BRSO, A B Y
i FHF M 5 A S e S S BEY . B IR K R B X Y AR B 3ROR AR R A H SE AR I 1 B
R A T T2t b 2 2 5 S B B X=1.206 8, Y=0.056 ; T I 4 B 76 A P T2 A8 BUCAY 18 s P4 R o ik T AR AR
Yo TR P 5 24 H AR =TI AR 0 P W B K XN B RN, 24 B AR T Il SR 2 )
W B K AN B S 5 e SR BUE S A 0.75~2.5 °C s 5 H R 7255 S UL & PP I 30T i 3k 3R % 30m] (1) F 52
SER AT BUE TSR 0.25~0.35 ecm/(CC-d) . LA NSER BB K, R el d C(@EER R0
A CBERNAR REO2 AN S H, X 2 AN S H0sk BRI I 1 7R 5 8] ()5 8 S50 A IHE", 2 5 2 %]
{EAEFUAR I, xS P S, X 8 A0 P ik e AR 8 7V 8 e A BUE . A S EH W3R 2 R

%2 TE&A424 (AB.C.DE)E A A 4 09 B

A a ¢
A B C D E A B C D E
1.2.3 0.75 0.8 0.85 0.9 0.9 0.65 0.7 0.7 0.7 0.7
4 0.65/0.34" 0.70/0.39 0.75/0.44 0.8/0.49 0.85/0.54 0.65/0.43 0.65/0.43 0.7/0.48 0.7/0.48 0.7/0.48
5 0.29/0.24 0.29/0.25 0.34/0.3 0.39/0.35 0.44/0.4 0.33/0.31 0.33/0.31 0.38/0.36 0.38/0.36 0.38/0.36
6 0.2 0.25 0.3 0.35 0.4 0.31/0.33 0.31/0.34 0.36/0.38 0.36/0.38 0.36/0.38
7 0.21 0.26 0.31 0.36 0.41 0.4/0.41 0.41/0.43 0.45/0.46 0.45/0.46 0.45/0.46
8 0.2/0.05 0.25/0.10 0.3/0.15 0.35/0.15 0.4/0.2 0.33/0.18 0.35/0.18 0.38/0.18 0.38/0.23 0.38/0.23
9 0.05 0.05 0.1/0.05 0.1 0.1 0.19/0.11 0.19/0.11 0.19/0.11 0.24/0.16 0.24/0.16
10 0.14/0.23 0.17/0.28 0.15/0.3 0.25/0.38 0.3/0.43 0.31/0.49 0.31/0.56 0.31/0.56 0.36/0.61 0.36/0.61
11.12 0.42/0.72 0.49/0.77 0.54/0.82 0.59/0.87 0.64/0.87 0.56/0.65 0.56/0.7 0.56/0.7 0.61/0.7 0.61/0.7

o/ RN A H RIUE /5 FR O R BUE.

3 HERE55H

3.1 SRMIELER D

K 1990—1996 “FAF A2 58 BA L B 1997—2000 4-AF 95 itk 1 , 56 1UF 26 7€ (1 2 40y NS AL b (1) 540 25
PRARY R AR 22 0 3R 3 S 6 IE 3 A AL AR A 0 P 2 BT o T 2 T, 4 R 6 34 ) 4 9 S A
AEAE SR EPLE TR BT, RS — 3. 5 - BT AE 5 S B (B EE H B O 22 , 701 1996,1998
J 1999 = ARALL 1) fe R U A /)N - S, L 0GR I P9 ) 1 55 A0 2 B B I 5 T R DR A S 28 Hh i N 17
FAE 5B i 4 N 2 45 P B, T 4E Y SERR A S IR i 2k 5 2 P E Bk 2 5, IS 804 ) AU
FSEMME IR ZER R . SAE BB KRR K AR TR R e

KR T ELA L i RER AR FAZE Dy (volume difference) & BT RLILLSE B, B 4E43 (1) Dy
MREWR IR, BRI TG, 258 P18 REFIARFZE 5377024 0.83 F16.81% ; S F Bt 8 &
FOFARAR 22 733318 0.82 F 12.69% » ke A - SRM R FERIF 5 [X 1) S FH 757 45 K B 2K, 360 UE 3 A A R 22 e e s
AR IREIC. A7 SRM AR 42 ER 100 2 Ji s Bl i RFIME 4 0.81 F1 D FIME N 5.97%, R?
AR TP IE, DAERI K, U6 25 PR RS (17 N3 R (B AR — 52 R 22 , 3 A A AR IR AR UL 7 1
RZEME R . IR R A R PR AR P SERR AN S 78 5 % T AR TSR 1 2000 4F AN 55 78 5 % s N B v
HEAT AL, 25 SRR B, FE IS UIE T A 2000 4 FRABEAULAC R B 4, R F Dy 43 31l 5 0.87 F1-2.18% , R BN SL B AR 2
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T i A 2 1) SRMUBE RS LL R R AR 22 S5 S AR T 78 i R BRI, AR AL DL 48 SR R B sy

- K —— BE SEE g 200 5K HEHE SEE 0
MWW ‘” Hl'“mw W! }WW MHUWW WT WWW'U m W WWMM"’WN]NH Ml"v ’”mw‘ ’HWW
700 4 10 700 4 10
600 | 120 600 | 120
% 500 | 130 g = 500 =
o 40 E E £
E 400 18 < 400 18
5 0% B <
@ 300 ¢ 0 S 300 &
H g0 | 1 7% ™ 200
100 80 100
0 1 1 1 90 0
1990 1991 1992 1994 1995 1996 1997 1998 1999 2000
Fip
(a) Fe i (b) L8 EHA
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e ) Wit ]
- 1990 1991 1992 1993 1994 1995 1996 V15 1997 1998 1999 2000%* V15
D, 6.65 3.28 -5.65 7.60 4.17 -9.77 10.52 6.81 -9.06 20.80 18.70 -2.18 12.69
R 0.88 0.85 0.80 0.88 0.84 0.81 0.74 0.83 0.77 0.84 0.78 0.87 0.82

VEBUILE 2000 4 IO SIS B 2 3 U R N S A T T R K
32 BETUN RN

T 2000—2016 4F MODIS 8 d (5 4 ArcGIS Kb 343 2| 2 45V 35 T 28 Je #4553 iy IR 55 78 5 3R I i AH
KRR, AT Z uEEMA A4 R E 3 Fn. BB 3 AT, & 201 AL S 8 55 R 2R 39H RAFAH K
PE, RIRELF] 0.88 DL L, H &R FELE 5%/K°F F 2. CHifif R*=0.99, F 2k 5 #1557 o5 R [ AH % 1
BT, T C o3y AR 5 78 5 % R ) 35 2880 A U TR . s A R E 437 19 R 43l 79 0.89 10,90, R B IX 2 4
g3t RS 7 5 R 38 2 R A I U R UG, A i B TR A A A FA R EE T,
HLL S TR XN, A 3N TS LA 5 A X NS 8 55 %G BRI E a8l Tk

=Y
w2

IARE BIAFAE , SN R S B ol 5 T 2 2 TA) (AR SRk
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11 30.6% » 55 £k FFAK 200 m AJ{F 4230 248 10 47.6% , T K A& AR M A AR HERS 52 N AR EE A F . R
FLIX AR AR R R B R AR, (R (], BT AR EEANA TR KA NS BAU, AR
XA M) , 7E ML A ], AR AN A VR A B R o 32 T Ao o

FH LS TN, 35 28 B B L (AR T S AR U I SRR R KO 55, 5 48 1 FH 100 m 1200 m
JIT %o AR R S R AN B R, 23 N 1.63% 1 0.14% , R T 2% SR e/ o i st 2R B G & T 7E
PR SN, S R E S SR, M2 L X B R KR — BN S R AR S AR K E
AL, RS 28 B AR e G 5T, E S 7R RS R R 4R 2 i, KBRS LR < 535
TR AR A Rk, BLYEABGE T 0 H , T AR S5 T 9 ik oy 2 AN 2 e A S R D, il 2 ol 7 S5 0 I ) i 5 8
RS BB AR SRR R BUESE . 2 m BN PR tH A% I B b v I s U 2 W 2
M, 25 28 T F% 100 m A1 200 m BT X B A2 I 3408 4351 4 19.72%411 33.92%, £ FH RS S HmREl £, 5
HRmE THRZ , RGNS E . RRESIE R TAEREER T, 58T AR S S =1,
SEAREH K.
4 ¥t

PRS2 B 5 O AE BRI 7 X R AR R % L2220, D AT R (RSB T oAt AR 7Y, A 401 5 R 0
i B SRM A58 2L 7 W& A AT Yt 3k P 0 PR BCUT o A0 VRATRIAS K B EAT 20 M o A IILAE A 7K A A SRIMLASE 2 R e
AR B G M AL AR U AR o TR, B R AR A R S B R R AR, 5 S AR T FE RN TR A T
TR R, A5 AN B e b ASE HOL S v DGR AL, AR 1) e S o A i ok U A 262 v B, SO0 HH PR 0 A P R LI, IX 55
FOAASE AR A LG R ZE , TR BT IS BRI FE 2 BB BIUE , TR KOS K BURK, 5 SRR 25 A8 e
BN BREKEIBRNE LT BN BRI DL S PR i 2

PR R 2B 3 O 5 3 K AR I 7T 45 SRR ), BR A B 5, RVEIR B s R 10 AR L AR 1] . A
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DEBh 2 IS 7 55 R AR AR, S BRI AN ST AR ) AR A — 8. e B Yo
REBCFIARFZE 53 501 0 0.83 F116.81% 5 B0 11 1 (1 e 8 22 BRI AR 22 43 311 24 0.82 1 12.69% , R AU 35 175 &5 466 i 22
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Modelling Runoff of the Melted Snowpack in Western Tianshan
Mountain Using the SRM Model

TANG Rui, MU Zhenxia’, ZHOU Yulin, YIN Ziyuan, PENG Liang
(College of Water Conservancy and Civil Engineering, Xinjiang Agricultural University, Urumqi 830052, China)

Abstract: [Objective] The objective of this paper is to model flow of the meted snowpack in western Tianshan
Mountains aimed to help rationally use of the ice and water resources. [Method] We used the SRM model, with
full consideration of the possible effects of dynamic changes in the snowline, to simulate the runoff of the melted
snowpack in the Kashi River basin based on the hydrological and meteorological data measured from 1990 to
2000, as well as the MODIS and DEM data. [Result] The coefficient of determination and volume difference of
the modeled results were 0.83 and 6.81% respectively for the calibrated period, and 0.82 and 12.69% respectively
for the verification period. The elevation of the snowline and the associated snow coverage was correlated with
R*>0.88. Using this correlation, we estimated that when the elevation of the hypothetical snowline increased by
100 m and 200 m, the associated runoff increased by 1.63% and 0.14% respectively. In contrast, when the eleva-
tion of the snowline decreased by 100 m or 200 m, the associated runoff increased by 19.72% and 33.92% respec-
tively.[ Conclusion] The proposed model works well in the studied area. There is a good correlation between the
elevation of the snowline and the associated snow cover, and an decrease in snowline elevation leads to a substan-
tial increase in runoff.
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