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Fig. 1 Sketch map showing the headwaters
of the Urumgi River
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Table I The climatic features of Daxigou Meteorological Station (1958~ 1992)
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Table 2 Comparison of coagulation height between Daxigou Meteorological Station and Glacier No.1 in July, 1987

KBV SR (IR 3 539 m)

1 Bk L2EG8IR 4010 m)

BELAE T
H-H = B Kk&E & & ‘EE*H B o oot ’Fgﬂbk KKE & & z:i“t%*ﬂ HEL AR
fe / mb /e MrE O aE e B E K E /b e MEE EE i
‘m R m 7% / mb ‘m #k/m
7-11 8.6 6.3 0.4 984 4523 43 91 8.3 7.6 3.0 156 4166 357
7-12 7.7 6.4 0.6 852 4391 4.0 93 8.1 7.6 3.0 120 4130 20l
7-13 7.3 7.6 3.0 sto 4055 34 97 7.8 7.6 3.0 168 4178 —123
7-19 5.8 5.2 -23 972 4511 4.1 72 8.2 5.9 —0.6 504 4574 —63
7-20 0.7 6.2 0.1 792 4331 4.0 96 8.1 7.8 34 72 4082 249
7-21 7.3 0.6 1.0 7560 4295 43 92 8.3 7.6 3.0 150 4166 129
7-22 7.0 6.7 1.2 6096 423§ 33 95 7.7 7.4 20 84 4094 141
7-23 8.0 6.3 0.4 912 4451 4.4 90 8.4 7.5 28 192 4202 249
7-24 7.8 6.3 0.4 888 4427 33 92 7.7 7.1 21 144 4154 273
7-25 72 6.7 1.2 720 4259 4.0 96 8.1 7.8 3.4 72 4082 177
7-29 48 32 -8.7 1620 5159 3 48 7.0 37 —6.8 1188 5198 =39
11y 7.1 6.1 -0.2 883 4422 38 87 8.0 7.1 1.7 265 4527 146
K3 1986~ 1994 FE[ R AE 5~9 ARBERBEXLLR(C - 100 m)
Table 3 Comparison of temperature gradient between stations in 1986~ 1994(C 100 m)
TR ALE AL AR SN A 1Rk A Ky —kat
K 2 130 ) (4K 3 404 m) L R 3 539 ) GRHR 3 093 m) (R 3 539 m) (IR 3810 m)
5 —0.60 —0.32 =038 —0.03
0 —0.60 —0.26 —{).65 —0.09
7 —.57 —0.26 —.68 —).67
—0.35 -0.32 —0.60 =070
9 —0.54 —0.20 —0.95 —0.53
- —0.57 —0.28 —0.69 —0.64

P FE R 2R & A KR A
X S Y SN A
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AL B S TR AR W R TR AY R K B S
KA FE IR AR, X2 sp il A7 #50k R4
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P IK . R OB R 22 B B 1 %
R 25 A ST LA A R X 5 A ) A E AT AR
iz 15K AF ECYHRTR A QUL SRt
LS oK B R KRE. Fp SR BR 7K 55 8 KBS AH %
BAHAHECAEE. el 3R 1 S ok A fE X b KBy
FIk.
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L RS R JRELA B BT A R R UL 0 R T B R
U5 K 1 36 RV RO 46 5. BERIRR oK) 3 Bk 0
TR R, 2 A FHR — AR J9 ok )1 2 Y
W MR R EE. APF5EX 3 A
A SN KSR KK SR ALEIE K SR

L. | Sk B

FSY SR 9 s 0k 25 g 0 b <2 3 oK 1V Y 2. Q)
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S UK B 7E (845 JLRR 7K BORHTY 0T RESZ 210k 1T BY 52
Mel: G K S AL TRKER B AV KES. HA By
NEELESSWK, =5 THE. WKk
AR, NS AEBURBEBENXRkK
. B3 AR AN GORH B R A2 2k 1E R Y
E(E 3., RAXMESILW. TRX W
KR R.LEL. BHEBRARR K, BRI
F) PR B R LU B0, 520K )1 B9 5 0 1 32 B /).
Mz HNEREASIZ. WHSEIE, L.
L, WIS, BOE A VE R A AR LI
A S UL T S8 AR FF A SR R LK)
HABE MR 2 130 mMWEN B — Bk HE Y 2
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Table 4 The true precipitation and precipitation gradient of Daxigou Station and the Base Camp

HEABMOGIK 2 130 m)

KB VAHREH 3 539 m)

FEAE B —KR AR

F b WA - mm W EM  mm WL fE ~ mm HAEM - mm R mme 100m”
1986 347.5 3924 3928 5142 8.64
1987 3878 4402 433.5 567.5 9.03
1988 3932 1463 18609 0374 13.56
1990 474.4 5338.9 407.0 5328 —0.43
1991 3533 401.0 189.0 6409 17.03
1992 377.6 428.0 4093 RRRR 7.01
1993 3154 471.5 46206 605.5 951
1994 473 4 5374 508.7 7444 14.69
oy 1011

AT &, fEEEAE S K TR 2 [HAY R K
o R R AR TR A B LA DL R AT KR
F, ORI AR, DURWIE TR AY B KRR
AR T oK1 B G SRR Y (R TRk g
R 1S oK) ERTEE K

KTl f K ol B A o 50 1 1 15 65
A FE T A B g L R, R AL A A% )
S USSR TR o a1 AR AP IR TS
MO, 2R, RAE. B A& B AW
5 BRRE K G 2 8] AS wf Gl e T fh 2
AR LI ARt T | W K (N TRV VR R (T R A MIYN
FA K L D /0. 1 BRI F R 25 Y IRUIN 5B A U 4
Ko RIS ARAR K T L, BT A
SR 17 R AR ZASIE, PR KAHX B A
REXT & S5 B K GERTE 17 %0 LU A6 SR 442 A ALk
AYBE K 3. M KIK S AR T 1986~ 1987 ¢
13 0 R SRR {7 37 B K T R 2 0 2 S Fs
IESEE. B iz m bR AR ot 2. L
BT, L8 AR T il i S R AR ) AR 20 158 2 RS TE bt
WA L AN R gy e L2 . R PG A SO A g
WF HESK 1405 mm, #H 2 T 00 g P& K B AY 30.9%%:
PR B A0 1 30 MR UE B R SO RT R L, SE LR
ERTE 52 mm A 4. AH 2T G0 ke K at /Y
13.5% "7

RIBR ALl KL SR H 1 1936~
1994 45 f KWW e k), i B 35 AY B 7K R 14 1%
IF 3R (4> BB 30.9% 1 13.5%). K15 M T 5K
1986~ 1994 4 B 7K 1) AH XS B % 3 2 B RS B K
TR (3R 4).

DI 4 PRTRIGIEAE 5 KPG8 8
a FYpE KR 1011 mm/ 100 m fEA ES& AT
s R LA L ERIRRK R BB TR, UREAES

ol EEfim) EgEfp. gialsRAG Bk B R
oK NPRGE FRVERIE B KB, KA £ F 7
YRR K Btk 4213 mm 7 L W HAHRT B P
=421.3 < (14+30.9%)=551.5 mm.

M2 15 ik B AR B ER & 8 (AR R KR 8
iR P=351.5410.11 < (X=3539) /1 100
3.2 1 SkJIRSBEK A STk

A IR LU S IEROE (B Y &K SRR
B A DL LB B 8 Y BRI A R, 1% A
B s g RIS B W ) i 1R 183 mm
00m'™ . 25 mm -~ 100m""™Y BEHERAN. X
L R R BN B 1 L DA (3 B S
PR e, et R AOE 2 SRR B . XA
Wi {6455 37 T X636 KA 88 10 K. Q1 fo X0 M K 0| 4
AR R K A BTRRWE Y FR AT . K B
o AL G2 70 F AR B 05 B v B R Y 25 (R K
PR DEdkhE. 30 H AT IR i s 1Sk Ry
AERE 7K A UE 17 B FURT B . Tz SR AR
AR A8 AT 78 S0 4l B 00 4T T AS TR R KA 1 &
KAV BRI KE, EEER LR
TSR AT Fy R 2 T Y SERR PR K R X
R SEBORHE S 1 S oK1 R KB AR RS B (F Dk
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Table 5 The contribution of Glacier No. 1 to precipitation

Wk Mg A% B B 7XORE 7K1 Bk
m B mm (A mm mm-e 100m ' Hf %
3740 S718 5776419 2l s 1.00
D) -
4005 5986 6347 3 10 5.69
1015 5996 038.0°" 213 6.02
14 (B "
4030 6011 650.2 310 7.55
4050 603.2 6458 1'® 123 0.60
4098 608.0 6517 o 6.71
oy 5971 633.0 5.2 5.60
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m, X IER KRR F N E IR 4 R RRK B
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m)Abis B E K, P LW E . X - RE
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R R Y T AR E SR RE K = AR R, Rl S H)
B, KIS, WRME. KNIKME, Wiz
BELh T B PR NI SRR K M R B &5 B 1R ok 5
.1 S oK NIE AR R R 8 X 4B /K By 5T
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Quantitative Analysis of the Glacial Effect on Precipitation of Glacier No. 1

at the Headwaters of the Urumgqi River, Tianshan Mountains
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Abstract: Generally speaking, precipitation on moun-
tain glaciers is an intergrated result of weather system,
terrain and specific property of the surface. The first
two factors are dominant but the last one is quite im-
portant in some circumstances. In this paper, the Gla-
cier No.l at the headwaters of the Urumqi River,
Tianshan Mountains, is selected to be a representative
glacier and the factors producing precipitation on the
glacial zone are systematically analyzed. The effect of
the glacier surface on precipitation is elaborated and
the contribution rate of the Glacier No.1 to the precip-
itation is calculated. The influence of glacier on precip-
itation due to its special surface is brought about
through the cooling effect and its consequent
phenomena: temperature jump, temperature reverse,
glacier wind, coagulation height drop and horizontal
precipitation. Owing to the special surface of snow
and ice, the coagulation height above the Glacier No.
1 is about 146 m lower than that of Daxigou Meteoro-

logical Station about 1 000 m far away in July, The

mean precipitation gradient of the Urumqi River ba-
sin (above 2 130 m) is 10.11 mm / 100 m, different to
the glacial zone, about 25 mm / 100 m. The contribu-
tion of the Glacier No.l to precipitation is changing
with height. At the tongue of the glacier only 1% of
precipitation is contributed by glacier and the percen-
tage increases gradually with height. At the firn basin
(about 4 030 m) the contribution achieves the maxi-
mum, 7.55% of annual precipitation, and then de-
creases with height. The changing feature of air mass
causes this phenomenon. When the air mass moves
from the tongue of a glacier to the firn basin, its fea-
ture gradually changes and its mass loses through pre-
cipitation. When it arrives the firn basin its feature
changes greatly and loses most of its mass. So when it
moves up no more mass could lose and the contribu-
tion of glacier will decrease. In general, about 5.60%
of the annual precipitation can be attributed to the gla-

cier because of its special surface.
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