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Fig. 1 The location map of the Glacier No. 1, meteorological station and hydrological station
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Table 1 Information of the parameters in the HBV model

PC., /(% + (100m) 1) — 4.2 [20]
TC.x /CC « (100m) 1) — 0.6 [21]
T . /C 2.8~5.5 2.7 [19]
DDF /(mm+C 1ed D) 5.19 [26]
SFCF 1.3 [19]
CFR 0.2 0.2
Ce 1.2~1.5 1.35 [26]
C. 1.2~2 1.9
FC /mm 50~400 220 [22]
LP / 0.3~1 0.8
BETA 1~5 1.36 2378
K, 0.01~0.4 0.3 [237&
K, 0.001~0. 1 0.1 [23]&-
PERC 0~6 5.3 [2378
MAXBAS . 1~5 1.1 [23]&-
1980 1 , 2. 696
, mm=+a ', 690 mm ¢ a '
1 , , 1980—2006 , . s
738 mm +a ', , 1980 2006
690 mm =+ a ', %. , 2006 ¢ 3.
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1 7 1 2006 ’ 1980
C 2). 2 , DDF=7 6(mm=+"C "' +d")
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Fig.2 The change of Glacier No. 1's area O
in different elevation zones 3 1
1980—2006 7 , Fig.3 The runoffs calculated with of glacier

areas in 1980 and 2006
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2006 1125.4 mm, .
15%. . 19802006 2. 8% B

15% . 2 , , ,
, . 27~17717 , 5 18,
1987 , 2 7; 1993

4.2.2 . T ,

, 2 . .
. 0. 53 0. 65, ,
2 1

Table 2 The comparison of runoffs simulated with constant glacier area, degree-day factor

and degree-day factor with changing glacier area

(1980 s
Qobs Quim Qiim DDF/(mm « Quim
Reir RE Reit RE Rest RE
/mm /mm /mm T led™) /mm

1980 522 0.6 692 0.33 0.6 692 0.33 3.8 0. 64 527 0.01
1981 746 0. 64 646 —0.13 0. 65 644 —0.14 6.3 0.7 762 0.02
1982 430 0.5 646 0.50 0.53 645 0.50 3.1 0.57 440 0.02
1983 401 0.62 645 0.61 0. 65 644 0.61 3.1 0.72 426 0. 06
1984 362 0.52 624 0.72 0.6 622 0.72 3.1 0.68 404 0.12
1985 648 0. 49 571 —0.12 0.55 568 —0.12 5.9 0.59 676 0. 04
1986 941 0.62 744 —0.21 0.67 739 —0.21 6.9 0.77 954 0.01
1987 420 —0.06 688 0. 64 —0.01 676 0.61 2.7 0. 46 409 —0.03
1988 755 0. 66 661 —0.12 0.73 648 —0.14 6 0.78 751 —0.01
1989 521 0.74 581 0.11 0.74 573 0. 10 4.4 0.76 502 —0.04
1990 437 0. 36 662 0.52 0.4 651 0.49 3.7 0. 54 496 0.14
1991 623 0.75 776 0.24 0.74 763 0.22 4.6 0.77 703 0.13
1992 392 0.47 589 0.50 0. 24 579 0. 48 3.2 0.8 415 0. 06
1993 727 0. 45 503 —0.31 0.49 485 —0.33 7.7 0. 65 662 —0.09
1994 803 0.7 786 —0.02 0. 69 737 —0.08 5.4 0.7 763 —0.05
1995 636 0. 05 656 0.03 0.03 605 —0.05 5.4 0.05 629 —0.01
1996 613 0.2 931 0.52 0.21 869 0.42 3.1 0. 64 627 0.02
1997 887 0. 65 858 —0.03 0. 64 783 —0.12 6.2 0.73 914 0.03
1998 997 0. 55 883 —0.11 0.58 816 —0.18 6.8 0.63 1008 0.01
1999 898 0.74 942 0. 05 0.75 864 —0.04 5.5 0.75 908 0.01
2000 705 0.75 788 0.12 0.7 721 0.02 5 0.75 704 0. 00
2001 831 0.62 816 —0.02 0.57 717 —0.14 7.1 0.67 839 0.01
2002 1017 0.77 1100 0.08 0.75 985 —0.03 5.4 0.78 1016 0.00
2003 719 0.2 641 —0.11 0. 15 571 —0.21 6.7 0.4 690 —0.04
2004 714 0.52 801 0.12 0.59 705 —0.01 5.4 0.59 649 —0.09
2005 752 0.67 766 0.02 0. 65 676 —0.10 5.8 0. 69 747 —0.01
2006 1123 0. 37 932 —0.17 0.33 821 —0. 27 7.6 0.53 1138 0.01

689. 6 0.52 738.0 0.14 0.53 696. 3 0.09 5.18 0. 65 694. 9 0.01
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A Simulation of Glacial Runoff at Headwaters of the I"Jriimqi River

YANG Miao', YE Bai-sheng® *, PENG Pei-hao', HAN Tian-ding® *, GAO Hong-kai* ?,
CUI Yu-huan®?, WANG Jie**, GAO Ming-jie**

(1.College of Earth Sciences, Chengdu University of Technology, Chengdu Sichuan 610059 , China ; 2.State Key Laboratory

of Cryospheric Sciences, Cold and Arid Regions Environmental and Engineering Research Institute . Chinese Academy

of Sciences s Lanzhou Gansu 730000 , China ; 3.Cold and Arid Regions Environmental and Engineering

Research Institute , Chinese Academy of Sciences, Lanzhou Gansu 730000 , China)

Abstract; The HBV model was applied to simulate
the runoff of the Glacier No. 1 at the Headwaters
of the Urumqi River, while the degree-day model
was used to calculate ice and snow melt. Using
measured hydro-meteorological data during 1980 —
2006 and five glacier area topographic maps as the
model input, the daily runoff of the watershed
were simulated. Also, it is emphatically analyzed
how the degree-day factor and glacier area fluctua-
tion impact the glacial meltwater runoff. The re-
sults show that the adjusted degree-day factor and
glacier area are able to make the simulation results
greatly improved, which proved the model itself
being highly sensitive to the degree-day factor. In
a long time scale, simulation of glacier runoff and

mass balance should update glacier area annually,

as a variable in order to improve the simulation ac-
curacy. Based on the above considerations, the
runoff and soil evaporation are simulated from1980
to 2006. Based on the principle of water balance ,
the mass balance and glacier ice volume sequences
in the watershed are calculated, while the simula-
tion results of the model are compared and valida-
ted. It is found that glacier area change would af-
fect the runoff simulation for a longer time scale ,
and should not be ignored. It would make the sim-
ulated runoff larger than the actual one if the glac-
ier area is a constant. The average error due to
glacier are change is about 7% in the past 26 years
for the Glacier No. 1 at the headwaters of the Uru-

maqi River.

Key words: HBV model ; glacier runoff; degree-day factor ; glacier area change ; glacier volume change



