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Tab.2 Analysis on the correlations among 7 factors
affecting the mass balance of Glacier No.1 at the
headwaters of the Urumqi River
2 mm
1.000 0787 -0.701 -0.489 0569 -0.693 0.777
21 0.787  1.000 -0.742 -0.652 0.694 -0.780 0.902
' -0701 -0.742 1000 0.623 -0.382 0.963 -0.957
spss11.0 -0489 -0.652 0.623 1.000 0.094 0.812 -0.677
1 0569 0.694 -0.382 0.094 1.000 -0.253 0.542
n -0.693 -0.780 0963 0812 -0.253 1.000 -0.949
mm 0777 0902 -0957 -0.677 0542 -0.949 1.000
Tab.1 Results of principle component analysis of 13
factors affecting the mass balance of Glacier No.1 at the
headwaters of the Urumgqi River
1 2 3
0.949 0.250 0
-0.925 -0.282 0
0.882 0.300 0
-0.541 -0.427 0.368
0.914 0 0.279
-0.906 0.122 0
-0.628 0.107 0.707
-0.717 0.621 0.213 3
-0.345 0.747 -0.429
85%
0.519 0.601 0.569
0
-0.925 0.307 0 91.6%
0.971 0 0.144
mm 0.969 0 0.152 29
spss11.0 3 3
13
2
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29
2
2 x=0.834a+0.927b-0.931c-0.719d+0.534e
-0.944f+0.991¢g , 1
y=0.221a+0.198b+0.120c+0.602d+0.832¢
+0.298f+0.0078006g , 2
1
1987
1987
3
Tab.3 Principle components and orthogonal factorization
solutions of 7 factors affecting the mass balance of Glacier
No.1 at the headwaters of the Urumgi River
0.834 0.221 0.586 0.633
0.927 0.198 0.676 0.664
-0.931 0.120 -0.851 -0.398
-0.719 0.602 -0.929 0.124
0.534 0.832 0.005 0.989 1975
-0.944 0.298 -0.957 -0.254
mm 0.991 0.008 0.833 0.537
1975 1987
1991
20 80
[2-7]
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Fig.1 Change trends of the perennial and annual factors
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Fig.2 Frequency intensities of the perennial and annual factors
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Statistics and analysis on the mass balance of Glacier No.1 at the headwaters of
the Urumgi River in the Tianshan Mountains

JU Yuan-jiang®  WEI Xia*®  LIU Geng-nian®

(1 College of Natural Resources and Environmental Sciences, China University of Mining & Technology, Xuzhou 221008, Jiangsu, China;
2 College of Business Administration Science, Zhejiang University of Finance & Economics, Hangzhou 310012, Zhejiang, China;
3 College of Environmental Sciences, Peking University, Beijing 100871, China)

Abstract: Based on the observation data since the 1960s of Glacier No.1 at the headwaters of the Urumgi River,
the mathematics statistical methods are used in this paper to derive the principal components of the main factors
affecting the mass balance of the glacier, and two principal factors affecting the mass balance of the glacier are
also derived, among them the first principal factor is the perennial factor reflecting the long-term change trend of
the glacier, and the second one is the annual factor reflecting the annual mass balance of the glacier. The analyzed
result of the perennial factor reveals that the glacier is in a continuous shrinkage. The analyzed result of the annual
factor reveals that the glacier fluctuated slightly before 1975 but violently during the period from 1976 to 1986.
The annual factor has been sharply increased since the mid-1980s, which reveals that both the glacial
accumulation and melt have been significantly increased, that is the climate change in northwest China has shifted
from the warming-drying pattern towards the warming-wetting pattern since the mid-1980s. The fluctuation of the
perennial factor is periodical, especially the 6-year periodical change is significant, its causes, however, are not
understood yet. The periodicity of the annual factor is not so significant, and it is considered that the fluctuation of
the annual factor is related to the change of sunspots and affected by the perennial factor.

Key words: Glacier No.1 mass balance headwaters of the Urumqi River principle component analysis the
Tianshan Mountains



