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2007 12 25 43 20 iR e AR T ANA R TR, 11 A —KAFE 3 H 5 B e
2008 11 26 43 20 T B IR KL BTN AR I AE A5 A R T N E B BN LA
2009 4 18 56 22 L ARGE AT, A REE A L 3 U AR T S vk AR i
2010 9 29 42 20 I o o9 B o, il AR IR =, I f R I A
2011 9 27 44 20 SRR, VRO A2 S R Bl 5 4 A0 2 A B A A R TR
2012 14 24 42 20 NN
2013 8 23 47 22 4 -l:‘-,l--l:e
2014 1 19 48 22 BB | BT S BRI R 45y 2 il A A 45 SR
2015 14 26 41 19 AW R AL BB H AR RS A
2016 1 24 45 20 Xof A TR 3R B i AR K12, R[] ) S 50 B W o 3 BB
2017 12 26 43 19 R« SEZ RIS I G, AW RW, fEAR AR
2018 10 14 53 23 L i A S A B Y ZE O B F K Y R P L
ZAETLY 10 25 45 20 o A MR B B S5 A SEAK SR R AT 22 H AR g K SC
A 8B 6% AR R I B e B URG JEE L ES RS )
A3 BT E A AR )N BT R DL R R AR 2 SR BN E . S T AR X S

Pl 4-b Sy 1P AT L Ui U Jek 22 AF H S S A R 4 BORHE B, AR S22l ik A R | R RO T AR

b
700 o e
350 . e = e 600} oK) i
a e SR e FENIRI - MR il AR
VRN —o— I LB
280 | -/'\'\_\‘/./-\'/\"/-\_/'\. 500 1
A 400}
7210t
E 300 |
= 1400
ﬂii 200}
00
0 1 1 1 1 1 1 1 1 O
2004 2006 2008 2010 2012 2014 2016 2018 1 2 3 456 7 8 9 1011 12

1 A

B4 tHIEEFEALFRESEERENSERESRE (D NEZFERALHERASE(b)



LR

PEA )45« i FE K SOREAL5 A48 3L K g AT —— LFRE 5 AT 0 2 R A 30 7 38 91

B RN VK AR s 2 SPHY A AU FLE FE H
T UK E H R A4S S AR S8, AR
SCR 2 H bR 3 T vk B — T U e O R
BAIZHON 5, e RBRE LIRS 7« RS F80Wk
B SZ IR, FAIG T A0 48 SR 0 R o o ke

AR S HOHE B 58 A7 V1T e A W s A b Ui i, R
FHALTE A U B . TS 55 R R Uk 1 44 9 B s 7E
WY 2 H AR % 5E 75 E SPHY BRI S8, 1T B3 3
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Hydrological simulation and runoff components analysis in the
high cold alpine region: case study in the upper reaches of the
Parlung Zangbo watershed of the Yarlung Zangbo River basin

BAN Chunguang"? XU Zongxue"? ZUO Depeng"? LI Peng"?

WANG Jing” DA Waciren®”

( 1)College of Water Sciences, Beijing Normal University, 100875, Beijing, China;
2)Beijing Key Laboratory of Urban Hydrological Cycle and Sponge City Technology, 100875, Beijing, China;
3)Hydrology and Water Resources Survey Bureau, Tibet Autonomous Region, 850000, Lhasa, Tibet, China)

Abstract Runoff components in high cold alpine region were investigated in the Parlung Zangbo basin. The
multi-objective calibration methods such as monthly flow, remote sensing snow area data and measured glacier runoff
data were used to calibrate model instead of only using streamflow data. Both hydrological simulation and runoff
analysis were carried out based on SPHY (Spatial Processes in Hydrology) hydrological model, to improve overall
simulation quality. Nash—Sutcliffe coefficient of efficiency in calibration and validation periods were found to be 0.95
and 0.94, respectively. The model had a good applicability. Rainfall runoff, snow runoff, glacier runoff and base flow
were the sources of runoff, accounting for 10%, 25%, 45% and 20% of the total, respectively. Glacier melt water and
snow melt water were the most important sources. On a monthly scale, glacier runoff accounted for the largest
proportion from July to August, snowmelt runoff accounted for the largest proportion from April to June, and rainfall
runoff accounted for the smallest proportion. Glacier runoff accounted for the highest proportion, which could provide
more water resources to ensure social and economic development in the short term. In the long term, glacier runoff
would gradually decrease, resulting in water shortage. Therefore, the local government needs to improve strategies to
deal with potential risks of runoff changes.

Keywords hydrological simulation; quantification of runoff components; SPHY model; the Yarlung Zangbo

River; the Parlung Zangbo watershed
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