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Table 1 Information of seven meteorological stations in the northern and southern slopes of Tianshan Mountains

/m /
41°45°N 86°08°E 932 1959 —2013
42°19°N 86°24°E 1102 1961 —2008
42°44°N 86°18°E 1739 1958 —2013
44°12°N 87°32°E 441 1959 —2013
43°47°N 87°39°E 935 1951 —2013
43°29°N 87°06°E 1872 1956 — 2009
43°06°N 86°50°E 3539 1959 —2013
17 18
° 3.1
( -5%)
(6.9C) ;
( 1) (6.6°C)
. . . (11.8°C) .
7 3 7 4.2C
1 ° 2.1°C. 4.9°C.
( 2
2 .
Table 2 The variation of trend rate of air temperature
in Tianshan Mountains
/ °C -« (10a) !
0.340"  0.128" 0.441** 0.273  0.305**
0.380** 0.058 0.432%*  0.687** 0.402**
0.198 0.174** 0.286**  0.157 0.202**
0.184" 0.253** 0.341** 0.207° 0.234**
1 0.239%% 0.205%* 0.419"*  0.438%* 0.316**
* * % ® * *
Fig. 1 Sketch map of the studied area and locations of 0.189 0.217°0.306 0.417°0.281
0.292%% 0.276** 0.225**  0.395** 0.293**

meteorological stations in the northern and southern

slopes of the Tianger Range in Tianshan Mountains DR L koK 0.05. 0.01
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(10a) ™' 0. 184C -
o (10a) ' 2. 1.
0.293°C - (10a) ', 0.276°C -+ ( 10a) '
0.281°C - (10a) "' 0.316°C -« (10a) ~'; 0.058°C -« (10a) '
0.305°C - (10a) ', 4.8,
0.402°C -+ ( 10a) '\ 0. 202C - 0.441°C - (10a) ' 0.225°C
(10a) ~'\ 0.234°C - (10a) ', - (10a) 2,
(0.687°C -« (10a) ")
( 2 0.157°C - (10a) ™'
1997 4.4,
1997 — 2013 7.9%C
1951 — 1996 1.4C 1997 .
1°C .
1997 1997 —2013 1958 — 1996 .
1.4C 1C; .
1998 1999 — 2008 1961 — 1998 .
1.4°C, 2
1997 1997 0.6%C
1984 1995 .
; 1997 -5.2C.4.3C -4.6C;
. -16.2C
3.2 -9.4%C
3—5 2.2%C - 14.5%C;
.6—8 L 9—11 V12 -8.0C
2 Y, 2 0.8%C
. . -4.7C
0.38°C - 3
2 (a) . (b)

Fig. 2 The cumulative departure curve of annual mean temperature at stations in the southern ( a)

and northern ( b) slopes of Tianshan Mountains
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6 5
13 5 R
133 m NN 5 24.4 C 5
6.1 4.3 4.4 2.2¢C 22.9C 29.2°C 6
( 3 m) (58.06%) 5 (33.87%) 7
NN (8.06%)( 3b). 5
6 2.7 3.8 6.9C. . 24.7°C 22.8C
3.5 1.2 27.3%C 4 18.18%
3.6%C. 5 ( 76.36%) 6 5.45%( 3d) .
3.3 .
1.9C
. 0, ( 0.1C) .
5 10C .
( 7/ ) 22°C ( 4 .
2 . 84 134
11 5 = . 103
10C 5 =22°C 161
. 1951 —2013 (2008 )
1959 — 2013 .
. -1.17d+(10a) ' -0.38d - (10a) '
. o -1.26 d - (10a) ' =3.07 d - (10a) ',
4 3 ; 0.17°C -+ (10a) '
5 1C. 0.05°C -« (10a) '
5 13.7°C - 0.03C - (10a)
19.5%C 10.6%C . ( -0.02C + (10a) '
3a) 35 3 3.4 .
12.9% 4 3.4.1
82.26% 5 (4.84%)
5 12. 7%C 2
17.6C 10.7°C . 3 () 23
—4 87.27% ()
12.73%( 3c¢) . () . 3

3 () (b) ()~ (d)

Fig. 3 Change of beginning dates of spring( a ¢) and summer(b d) at Urumqi(a b) and Kuerl(c¢ d

=
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4 \ (a) (b)

Fig. 4 Change of beginning dates of spring( a) and summer(b) at Urumqi and Kuerl. Dashed line is the linear trend

3 N
Table 3 The change of annual maximum temperature and minimum temperature in the southern

and northern slopes of Tianshan Mountains

/C /C /C /C /C /C /C
40.9 43.9 37.8 -35.4 -27.7 -42.2 76.3
37.7 42.1 33.2 -27.1 -18.5 -41.5 64.8
28.0 32.2 23.6 -25.1 -18.1 -32.3 53.1
16.2 19.6 14.1 -30.1 -23.1 -36.4 46.3
32.0 34.3 29.1 -20.4 -16.2 -26.4 52.4
38.1 40.0 35.5 -18.4 -13.4 -28.1 56.5

5) N
. 8.7°C. 0.4°C;
— — . 4C . 4.7°C.
N 2.1C
4 Y Y
(1 ) .
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5 (as c) (b~ d) (av b) (cv d)
Fig. 5 Annual maximum temperature (a b) and minimum temperature (¢ d) at stations in the southern( a c¢)
and northern (b d) slopes of Tianshan Mountains
3.4.2 ;
7 | B
% 6 ( 6).
3.5
44.5°C
37.8%C 25.6°C
20.7°C;
25 . 26
33.9°C  34.7C
28.2°C. N ;
o 441 m
1000 m 3539 m
1800 m 7 *
3°C, 400 ~ 1000 m
( 6 ) 700 ~ 1100 m 1200 ~ 1800 m
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6 (a) . (b)

Fig. 6 Annual temperature range at stations in the southern ('a) and northern (b) slopes of Tianshan

Mountains. Dashed line is the linear trend

7 (a) . (b) 1
Fig. 7 Variation of mean January temperature at stations in the southern ( a) and northern( b)

slopes of Tianshan Mountains
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Characteristics of Air Temperature in the Southern and Northern
Slopes of Tianshan Mountains

PU Hongzheng' > HAN Tianding' CHENG Peng’ LI Xiangying®  JIAO Kegqin'
(1. State Key Laboratory of Cryospheric Sciences Cold Arid Regions Environmental and Engineering Research Institute
Chinese Academy of Sciences Lanzhou 730000 China;

2. Unuversity of Chinese Academy of Sciences Beijing 100049  China;

3. Urumgi Meteorological Bureaw Urumqi 830002 China;

4. State Key Laboratory of Hydrology — Water Resources and Hydraulic Engineering/ College of Hydrology and
Water Resources Hohai University Nanjing 210098  China)

Abstract: Based on the observation of air temperature data in the Southern and Northern Slopes of Tianshan
Mountains in recent 50 years the change tend of annual mean temperature different time of beginning spring
and summer the characteristics of annual maximum temperature and minimum temperature and annual tempera—
ture range are analyzed. The results show that air temperature increased in 1997 in the southern and northern
slopes of Tianshan Mountains and that the change tend of the temperature is maximum 0.402°C + (10a) ~' in
the northern slope of the Urumqi station. It suggests the beginning dates of spring and summer in the southern
slope of the Kuerl station are earlier than that in the northern slope of the Urumqi Station. It enters the spring in
April in the northern slope of the Urumqi Station and in March in the southern slope of the Kuerl station. The
temperature of beginning spring in the northern slope of the Urumgqi station is one degree higher than that in the
southern slope of the Kuerl station. It begins the summer in June and May in the northern slope of the Urumqi
station and in May in the southern slope of the Kuerl station. The temperature of beginning summer in North-
South slope of the Tianshan Mountains is relatively close. In addition a statistical analysis shows that annual
maximum temperatures decrease with increasing elevation and that variation of annual minimum temperatures is
different in the southern and northern slopes of Tianshan Mountains. Annual temperature range decreases with in—
creasing elevation in the southern and northern slopes of Tianshan Mountains. The inversion in the northern slope
is significantly higher than that in the southern slope in January. The linear trend of air temperature difference be—

-1

tween Xiaoquzi and Caijiahu in the northern slope is —0.208°C + ( 10a) But the linear trend of air tempera—

ture difference between Baluntai and Hejing in southern slope is 0.236°C -« ( 10a) ™'

Key words: Air temperature; Extreme temperature; The southern and northern slopes of the Tianshan Mountains



