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Fig. 1 Location of Tianshan Mountain regions and the distribution of meteorological stations
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Fig. 2 Air temperature change feature in Tianshan region along longitude
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1
Tab. 1 Correlation coefficient between different climate pattern index and air temperatures in four seasons
SASMI SASMI PDO NAO PDO PNA AO SASMI PNA
R p R p R P R p R p R p R P R p R P
83.60 45.93 0.346 0.008 0.412 0.001 0.365 0.005
84.85 45.62
81.02 44.97 -0.299 0.027 0.272 0.043 0.441 0.001 0.286 0.033
82.90 44.62 -0.293 0.022 -0.326 0.010 -0.2660.039 0.328 0.010
84.67 44.43 0.329 0.010
86.05 44.32 0.284 0.027
87.53 44.20 -0.272 0.045 —.342 0.011 -0.2840.036
89.57 44.02 -0.352 0.005 0.261 0.041 0.294 0.020
81.33 43.95 0.333 0.008 0.484 0.000 0.330 0.009
81.13 43.15 0.276 0.033 0.397 0.002 0.387 0.002
87.65 43.78 -0.346 0.005 -0.378 0.002 0.369 0.003 0.388 0.002
86.30 42.73 0.323 0.015 -0.305 0.022 0.306 0.022 0.436 0.001
88.32 43.35 -0.293 0.026 0.286 0.031
91.73 43.22 0.434 0.000 -0.294 0.021 -0.333 0.009 -0.2930.032 0.392 0.002
88.22 42.23 -0.344 0.010 -0.383 0.004
84.15 43.03 -0.276 0.044
86.57 42.08 0.301 0.017 -0.253 0.045 0.260 0.040
89.20 42.93 0.323 0.010 -0.262 0.039 -0.354 0.005 -0.365 0.004 0.268 0.034
80.23 41.17 0.397 0.002 -0.255 0.047 0.371 0.003
81.90 41.78 0.321 0.017 -0.285 0.035 0.313 0.020 0.275 0.042 0.301 0.026
84.25 41.78 0.381 0.004 —-0.402 0.002 —-0.2840.036 0.274 0.043
82.97 41.72 -0.401 0.001
86.13 41.75 0.281 0.037 -0.341 0.011 -0.425 0.001 -0.3120.019 0.343 0.010
75.40 40.52 0.433 0.001 0.404 0.002
75.25 39.72 0.422 0.001 0.346 0.008 0.462 0.000 0.259 0.050
75.98 39.47 0.524 0.000 -0.362 0.004 0.455 0.000
78.45 40.93 0.370 0.005 0.494 0.00
82.57 45.18 -0.2650.045
78.57 39.80 0.264 0.041 0.353 0.006
79.05 40.50 0.368 0.006 0.313  0.021 0.298 0.028
81.27 40.55 0.276 0.041 0.276 0.042
87.70 40.63 0.263 0.048 -0.287 0.031 -0.358 0.006 —0.2670.045 0.285 0.032 0.285 0.032
75.23 37.77 0.430 0.001 0.387 0.003
77.27 38.43 0.435 0.001 -0.298 0.021
93.05 43.60 0.341 0.009 -0.339 0.010 -0.2770.037 0.367 0.005
95.13 43.77
94.70 43.27 -0.330 0.019 0.359 0.010
93.52 42.67 0.276 0.029 -0.355 0.005 0.285 0.041
94.67 41.53 -0.280 0.029 0.280 0.027 0.278 0.030 0.261 0.043
86.67 43.12 -0.350 0.011 0.466 0.000
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Fig. 3 Spatial distribution of correlation coefficient between spring air temperature and climatic index in different seasons in Tianshan region
(a SASMI and air temperature in Spring; b SASMI and air temperature in Summer; ¢ SASMI and air temperature in Autumn;

d SASMI and air temperature in Winter)
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Fig. 4 Spatial distribution of correlation coefficient between summer air temperature and climatic index in different seasons

(a SASMI and air temperature in Spring; b SASMI and air temperature in Summer; ¢ SASMI and air temperature in Autumn;

d SASMI and air temperature in Winter)
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Fig. 5 Spatial distribution of correlation coefficient between autumn air temperature and climatic index in different seasons
(a SASMI and air temperature in Spring; b SASMI and air temperature in Summer; ¢ SASMI and air temperature in Autumn;

d SASMI and air temperature in Winter)
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On the teleconnection patterns to air temperature in the
Tianshan Mountain China

LIU Youcun' HOU Langong”™ JIAO Keqing’ HAN Tianding’ LI Yuanshou® YE Baisheng’

( 1. School of Resources and Environmental Engineering Jiangxi University of Science and Technology ~Ganzhou 341000 China;
2. School of Civil Engineering and Architectural ~Southwest University of Science and Technology Mianyang 621010 China;
3. Cold and Arid Regions Environmental and Engineering Research Institute Chinese Academy of Sciences Lanzhou 730000 China;
4. Chinese Academy of Meteorological Sciences Beijing 100081)

Abstract: Air temperature variation in Tianshan region and its responses to global climate change are being widely
concerned in recent years. In this paper we used linear tendency estimate and Pearson Correlation Coefficient
method to analyze the characteristics of temperature changes in Tianshan Mountain and to investigate the responses
of air temperature variation to global climate change. The data information consists of measured air temperature
datasets of 40 meteorological stations over the past 60 years in Tianshan region and global climate indices over the
same period. Conclusions of the study are as follows: The average increasing rate of temperature in Tianshan region
is 0.306 C/10a which shows a temporal difference. Firstly SASMI ( South Asian Summer Monsoon Index) is the
climate index of the last importance that affects the air temperature in Tianshan Mountain. Spring SASMI has a pos—
itive correlation to the temperature of the four seasons and summer SASMI negatively related to the spring tempera—
ture shows the positive and negative correlation to summer temperature and SASMI in winter is characterized by
positive correlation relation with the air temperature in summer autumn and winter indicating that SASMI in sum—
mer and winter plays a certain role in promoting the four seasons’ temperature. Secondly PDO ( Pacific Decadal
Oscillation) is the main climatic index that has an effect on Tianshan area temperature changes and summer PDO
expresses a negative relationship with the temperature in summer while positively correlated to the temperature in
winter and autumn PDO exhibits the negative correlation to the temperature both in summer and autumn. Thirdly

summer NAO ( North Atlantic Oscillation) displays a negative correlation to the temperature in spring and reflects
positive and negative correlation relationship with the temperature in summer. Fourthly the PNA ( PacificNorth A-
merican Oscillation) both in summer and winter are positively related to the winter temperature. And then the au-
tumn 10D ( Indian Ocean Dipole) represents a positive correlation to the spring air temperature. In addition the
impacts of all of these climatic indices above on temperature changes have a spatial difference. Having a objectively
understanding of the features of modern climatic change in Tianshan Mountain is feasible based on our results. This
study provides a scientific basis for further carrying out the impacts of global climate change on the climate of Tians—

han Mountain and offers a meaningful reference to developing strategies dealing with climatic variation.

Key words: climate change; climatic index; air temperature; Tianshan Mountain



