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Table 1 T he locations of the mean measured points in the Glacier No. 1, together with their specific

mass balance ( B;) and air tempeature (T) (May~ September)

B/ mm /° /° /m TJ7TC B/ mm /° /° /m rJcC
A - 2 806 86. 81361 34. 11666 38326 0.3 A -2333 86. 81750 34. 11500 3 768. 4 0.7
B -2 144 86. 81222 34. 11778 3 869. 8 0.0 B _ 16l 86. 81583 34. 11556 3 800. 1 0.5
C - 1537 86. 81139 34. 11806 388.1 -01 d+ -11% 86. 81472 34. 11639 3 810.7 0.4
D - 1127 86. 80861 34. 11833 39624 -0.6 ¢ -11e6l 86. 81389 34. 11472 3 843.7 0.2
E - 736 86. 80694 34. 11806 39955 -10.8 D - 670 86. 81139 34. 11306 3886 -0.2
F - 322 86. 80500 34. 11694 4030.1 -11 E - 265 86. 80889 34. 11000 39337 -0.4
G - 232 86. 80278 34. 11667 40636 -13 F - 117 86. 80778 34. 10833 39689 -0.7
H - 159 86. 80111 34. 11667 4077.4 -14 el - 191 86. 80694 34. 10639 40062 -09
H 18 86. 80556 34. 10417 40557 -13
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Table2 Mean air temperature of various stations, together ' '
with their temperature gradient (May~ September) AREH SR ARTRA. AREES.
/C /m /C+100m™ !
11.7 2160 ~ 0. 68
2.3 3539 ~ 0. 68
1 1.2 3700 ~ 0. 68
0. 68
2.3
1 GIS
Fig. 1 Scheme of computing potential direct
S
I,= jIOCOS( n, s)dt (1) solar radiation based on GIS
.

® , 1998.
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Table 3 The computed potential direct solar radiation in
the ablation period (June~ O ctober)

b 2
[ (MJm 2d 1) [ (MJm™ 2d Y )
A 26. 450 A 27. 175 o1 (
B 27. 850 B 26. 825
c 27. 725 ¢ 25. 925 2a) ( 2b) ’
D 26. 625 (ol 26. 200 ,
E 26. 525 D 25. 675
F 26. 025 K 24. 450
G 25. 600 K 25. 000 2¢ d
H 25.275 G 24. 350
H 24. 350 1
2 GIS 1
) ? . s
— ( Gries) ) ( 2 820 m)
1 960~ 2 000 mm,
( Clariden) 2710 m 5~9
28 o @ f~_ o . ® 610 mm (Aellen, 1994).
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Fig. 3 Comparison between measured and cakulated mass balances
for the Glacier No. 1 in the source of the Urumgqi River
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Fig. 4 Comparison between measured and calculat ed mass balances from two different models

(cooling effect) .
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Potential Direct Solar Radiation Based on GIS and Glacier Mass Balance

DING Yong- Jian'

LI Xin' CHENG Guo- Dong' Hoelzle MARTIN? Wilfried H EA BERLI?

(1 Lanzhou Institute  Glaciology and Geocryology, CAS, Lanzhou 730000; 2 Laboratory of Hydraulics,
Hydrology and Glacioogy, CH - 8092 Zurich, Switzerland)

Abstract Based on geographic information sys
tem (GIS), the potential direct solar radiation in the
ice surface of the Glacier No. 1 in the source of the U-
rumqi River has been computed in consideration of the
orientation and slope of the glacier, elevation and te-
pographic shadow. At first, a point specific mass bal-
ance is averaged from the row that is perpendicular to
main flow line of the glacier. The geographical coor
dinates at the averaged points are determined by aver
aged coordinate. Total seventeen points have been
got. Then, summer air temperature ( May— Septem-
ber) (Ts) at every point is calculated by a gradient of
0. 6 C/100m. Finally, the potential direct solar rad+

Key words

ation at every point is computed. According to the
computing results, a model of specific mass balance,
B=f (T, R) (air temperature— radiation) model,
has been set up. Using the model, mass balance in
any point of the ice surface can be computed. Physic
significance and limitation of the model is discussed in
detail. In comparing with other models, such as B -
f (T), B=f (P, T) (precipitation— air tem pera
ture and Bf ( Q) (energy balance), the B = f
(T, R) model shows higher accuracy and its param-
eters are easy to be got. THe model provides a new

method for estimating glacier mass balance.

geographical information system, potential direct solar radiation, glacier mass balance



