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1 30
Table 1 Introduction to 30 weather stations in Tianshan Mountains
/m /m /m
44°58°N 81°01°E 1358 39°43°N 75°15°E 2176 41°32°N 94°40°E 1574
44°26°N 84°40°E 479 42°05°N 86°34°E 1 055 40°56°N 78°27°E 1985
44°01°N 89°34°E 794 41°47°N 81°54°E 1229 42°44°N 86°18°E 1739
43°57°N 81°20°E 663 41°47°N 84°15°E 976 43°21°N 88°19°E 1104
43°09°N 81°08°E 1851 41°43°N 82°58°E 1082 40°38°N 87°42°E 846
43°16"N 94°42°E 1729 42°56°N 89°12°E 35 43°13°N 91°44°E 721
42°49°N 93°31°E 737 41°10°N 80°14°E 1104 42°14°N 88°13°E 922
39°48°N 78°34°E 1117 41°45°N 86°08°E 932 43°47°N 87°39°E 935
40°30°N 79°03°E 1162 43°36°N 93°03°E 1677 40°31°N 75°24°E 3504
39°28°N 75°59°E 1289 43°46°N 95°08°E 479 43°02°N 84°09°E 2458
2
2.1
PLS N
P=Pl¢g A haBabc (1)
(1) 8 3 (¢) (A);
(h) (a) (B): (a) . () (o) o
& N
P = ay +a,¢ +a,A +a3h + a0 + a5 + aga + a;b + age + & (2)
a, oa; ag o
2.2
( OLS) R’ .
F N t o
o 2 r(h b) = -0.796 r(h a) = -0.882 r(a a) = -
0.361 r(a b) =0.610 r(a ¢) = -0.749 3 0.10 VIF 10
° 3 OLS A h B t
1.697( a =0. 05) t
2 () .
5913
(A) o (B) o
3 o OLS

12 . PLS
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2 N
Table 2 Multiple correlation coefficient matrix about geographical position terrain
climate factors and summer precipitation in the study area
(P) (¢) (%) () (8) (a) () ()
(P) 1..000
(o) 0. 239 1. 000
(A) -0.129 0. 489 1. 000
(h) 0. 643 -0.374 -0.321 1. 000
(@) 0.553 0. 061 0.072 0. 380 1. 000
(B -0.081 -0.054 0. 164 0. 089 0. 035 1. 000
(a) -0.810 -0.031 0.239 -0.882 -0.361 -0.032 1. 000
(b) -0.424 0.234 -0.037 -0.796 -0.345 -0.218 0.610 1. 000
(¢) 0.739 0.270 -0. 285 0. 442 0.192 -0. 166 -0.749 0. 041 1. 000
3 ( OLS) Wt + VIF
Table 3 Regression modeling index coefficient ¢ test VIF and conditional by method of least squares ( OLS)
¢ Sig VIF ¢ Sig VIF
(@) 44.943 1.738 0.091 0.101 9.909 7.59 (B -0.034 -0.264 0.793 0.877 1.140 0.04
(A) -5.131 -1.516 0.139 0.509 1.965 0.84 (a 6. 861 3.014 0.005 0.013 78.536  0.01
(h) 0.136  0.874 0.388 0.014 69.591 0.28 -10.491 -3.954 0 0.044 22.749 O
() 6.940 3.839 0.001 0.713 1.402 0.25 (¢) 35.621 5.378 0 0.038 26.039 O
2.3 PLS
2.3.1 PLS
ll
27.7% ~ 40.7% ; L, 17.6% 19.4% ;
s 20.6% 5.9% 7
6 89. 8%
73.1% . 8 6
4 %
Table 4 Percent variation accounted for factors by partial least squares
PLS PLS
1 27.7 27.7 40.7 40.7 5 10.5 85.9 1.8 72.6
2 17.6 45.3 19. 4 60. 1 6 3.9 89.8 0.4 73.0
3 20. 6 65.9 5.9 66.0 7 9.4 99.2 0.2 73.2
4 9.5 75.4 4.8 70. 8 8 0.8 100 0.7 73.9
2.3.2
PLS (35 ). (68 ). (9—I11 ). (12—
2 ) ( 5)
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5
Table 5 Model parameter for precipitation estimation in the study area
ao ) a;( ) ay( ) “3( ay( “5( “6( ) a;( ) ag( )
-162.230 -0.936 1.283 0. 008 0.461 0. 062 2.321 0.135 166. 305
-292.177 6. 506 -0.440 0.022 0.718 -0. 251 0.712 0.624 74.961
—-268. 706 6. 493 -0.456 0.013 -0.105 0. 064 1.577 0.019 23.775
-109. 969 2.475 -0.078 0. 003 —-0.038 0.307 0.749 0. 008 30. 295
-309. 497 4.248 0. 496 0.020 0.271 -0. 637 2.637 1.621 104. 948
2.3.3
2013 8
6 12. 54%
10. 86% 15.35% o
6 PLS %
Table 6 Relative error of seasonal precipitation based on PLS regression modeling
51704 -12.2  -20.4 12.5 2.7 11.95 51639 18.5 20.1 -8.5 -15.2 15.58
51238 -15.6 -1.3 13.5 22.3 13.18 51581 -11.8 1.6 -5.6 15.1 8.53
51365 13.0 10.7 9.7 2.3 8.93 51358 10.3 -12.6 8.4 5.4 9.18
51720 -7.8 -17.2 -3.1 -28.7 14. 20 51567 33.6 -7.3 25.6 8.8 18. 83
3
3.1
PLS ArcGIS 10 ( 2)
(43 »
“ 7 500 ~700 mm
“ 7 800 mm
N 50 mm “ 7
3.2
3 7 43°00°"N—44°30°N

o 40°30'N—41°30"N

»
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Fig. 2 Simulation map of seasonal and annual precipitation in Tianshan Mountains
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Fig. 3 Annual precipitation statistical chart in different geographic locations in Tianshan Mountains
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Spatial distribution of rainfall simulation and the cause analysis
in China’s Tianshan Mountains area”

ZHANG Zhengyong' HE Xinlin' LIU Lin' LI Zhongqin® WANG Puyu’

(1. Shihezi University Shihezi 832000 China; 2. State Key Laboratory of Cryosphere Sciences
Cold and Arid Regions Environmental and Engineering Research Institute CAS Lanzhou 730000 China)

Abstract: To study the rainfall spatial distribution laws as well as the formation mechanism in China’ s Tianshan
Mountains area this thesis built the mountain area rainfall estimation model and analyzed the rainfall causes with the
partial least squares( PLS) and GIS technology based on the DEM in the research areas as well as the data informa—
tion from the meteorological stations. The result shows that the rainfall in the Tianshan Mountain area is showing an
obvious longitudinal and latitudinal zonality with more rainfall in the west section than that in the east and more in
the north slope ( windward slope) than that in the south slope ( leeward slope) . We can find a linear increase of the
rainfall in the research areas with an altitude of 4 000 m below and then a rapid decrease with the second maximum
belt at around 5 500 m. The rainfall and the slope are positively associated when the slope is less than 50°. When the
topography lifts the rainfall will increase with the drops of temperature and the rise of humidity which is the require—
ment for the rainfall formation in the mountain areas. Generally the method of PLS can effectively solve the multiple
correlation issues between the rainfall and various factors the regression effect of the model being obvious. This model

has certain adaptability for the mountain area rainfall simulation.

Key words: precipitation distribution; topographic factor; geographical factor; partial least squares; Tianshan Mountains
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