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Table 1  Information of the main instruments and their properties used at the Kuwei Station
/
1000 Q) PRT 1IEC 751 1/3 Class B 0.1 C -40 ~60 C +0.4 C
HUMICAP® 180 1% 0 ~100% 2%
05103 Young Wind Monitors 0.lmes™! 0~100m *s~! £0.3me*s"! 1%
05103 Young Wind Monitors 1° 0 ~360° +5°
T200B( TRwS 500/ TRwS503) 0.1 mm 0 ~60 mm * min~" 0.1% FS
CNR4 - -40 ~80 C 0~100% RH 1%
SR50A 0.25 mm 0.5~10m +1.0cm +0.4%
SIH11 0.1 C -40 ~70 C £0.5C
BetaTherm 10K3A1 Thermistor 0.1 C -50~70 C +0.5C
Snow Pillow - - -
Hydra 0.1 -30~65 C £0.1 C
CS616/CS625 0.1% 0% ~100% +0.1%

Thermopile 50 WV oW em™? +2000 W * m > £5%
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2 2014
Table 2 Basic information of the three observation sites in 2014
IN /E /m C )
47°219.1" 89°39743.22" 1379 20 3 7-25 9:00. 14:00. 19:00
47°2133. 46" 89°39743.92" 1410 22 38 -4 2 10:30
47°2124.19" 89°38730. 23" 1432 23 39 -4 13 10: 45
2

Fig.2  Variations of precipitation air and snow or land surface temperatures relative humidity and albedo observed by

automatic weather station during the snowmelt period

TP3001 3
2.5 C.
Snow Fork 0.88(3 15
% . ) 0. 66
0.16
1/3
3.2
3 2014
3 10 3 25
3.1
2 16 d.
3
5%C 3 24 : 3 10
6.2 C 19 ;

(3 10-25 ) 4.8 C; 10 - 15 16
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(¥ . 309
11.8 ¢cm 3 15 4.5 cm
7.3 cm (9.4 cm)
77.7% ; 100 kg +m ™ 1.5m
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Fig.3  Variations of snow depth and snow water equivalent

on the snow pillow from 8 to 25 March

5 3 10-24 3
(a) (b)
4 3 9-15 Fig.5 Variations of air temperature ( a) and air
Fig.4 Snow depth and density variations of the temperature diurnal range (b) from 10 to 24

new snowfall on 9 to 15 March March at the three observation sites

27
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9
Fig.9  Diurnal percentage variations of snow ablation amount
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Assessment of the effects of forest on snow ablation in the headwaters
of the Irtysh River Xinjiang

ZHANG Wei' > SHEN Yongping'  HE Jiangiao'  HE Bin’
WU Xuejiao' > CHEN An‘an'’ LI Hongde®*

( 1. State Key Laboratory of Cryospheric Sciences Cold and Arid Regions Environmental and Engineering Research Institute Chinese
Academy of Sciences Lanzhou 730000 China; 2. University of Chinese Academy of Sciences Betjing 100049
China; 3. Altay Hydrology and Water Resources Reconnaissance Bureau Altay 836500 Xinjiang China;
4. Aksu Hydrology and Water Resources Reconnaissance Bureau Aksu 843000 Xinjiang China)

Abstract: Water resources from snow cover melting are the most important component of runoff in spring in the
headwaters of the Irtysh River. To explore the influence of forest on snow melting in spring three observation
sites with different geomorphological types including grassland glade in forest and land covered by trees were
chosen to observe the snow melt processes during the snowmelt period of 2014 in the Kayiertesi River basin at the
headwaters of the Irtysh River. The results indicate that the variation of snow water equivalent ( SWE) does not
agree with the snow depth change: the decrease in snow depth is ongoing but SWE begins to fast reduce only
when the daily mean air temperature is above 0 °C. The discrepancy between SWE and snow depth is caused by
densification of new snow. The forests have significant function of adjusting the air temperature. The air temper—
ature averaged from 10 to 24 March was —2.5 °C in the grassland higher than that in the land covered by trees
(=5.4 C) and in the glade of the forest (—=6.1 C) . The air temperature diurnal range is relatively smaller in
the fine day and close to forest. The duration periods of snow melting in grassland glade in forest and land cov—
ered by trees are 20 days 43 days and 35 days respectively with the average rates of snow melting of
2. 1lmme+d™" 1.5mm-*d 'and 1.2 mm *d™" respectively. In addition a single tree also has extremely dis—
tinct effect on the surrounding snow cover melting process. The disappearance of snow cover below a tree-erown
( Scene 1) is prior to about 10 days than that of snow cover outside a certain range from the tree-crown ( Scene
2) ; the snow melting rate of Scene 2 is two times more than of Scene 1 because of shallower snow depth in
Scene 1 induced by the tree interception. The snow melting rate is dependent on air temperature and radiation.

When air temperature is below 0 °C  the snow melting rate is sensitive to radiation but the sensitivity gradually
weakens with the rise of air temperature and almost disappears when the daily mean air temperature is always
above 0 °C. It is also found that the snow melt mainly takes place in between 14:00 — 19: 00 every day with the
melting amount over 50 percent of the daily snowmelt amount. These results are very useful for flood forecasting
and water resource management and utilization.

Key words: Altai Mountains; Kayiertesi River basin; seasonal snow cover; forest; snow ablation; degree-day

factor algorithm



