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Fig.1 Location of study area and the distribution

of meteorological stations
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Tab.1 Information of meteorological stations in the Qinling Mountains
e 1w i AR i /°N ZPE/OR B/ m
FRG 34.35 107.13 612.4
JEE21 34.27 107.73 517.6
JEE 34.13 108.22 436.0
Iak=! 34.13 108.58 414.8
K27 34.08 108. 89 445.0
de 3k
W H 34.17 109.32 540.2
L 34.52 109.73 341.5
1 34.55 110.09 351.3
1l 34.48 110.08 2064.9
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b 33.05 108.27 484.9
2 32.72 109.03 290. 8
W 32.9 108.53 413.1
g
) H 32.85 109.37 285.5
2 32.54 108.53 503.8
TR 33.32 108.32 802.4
491 33.63 106.93 1032.1
s BH 33.34 106. 16 794.2
{4 33.52 107.98 827.2
RN 33.17 106. 68 548.1
BV B W 33.07 107.03 509.5
B [ 33.17 107.33 486.4
HH 33.22 107.56 468.6
JL0HzR 33.93 106.53 985.9
KA 34.03 107.32 1543.6
=S 33.87 109.97 742.2
FETK 33.69 109. 12 818.2
R 33.43 109. 16 693.7
MR B 1L BH 33.55 109.91 660.2
i 33.54 110. 88 523.0
FHR 33.68 110.35 581.4
W 34.11 110.15 963.4
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Fig.2 Relationship of annual mean temperature and precipitation with elevation in different aspects of the Qinling Mountains

from 1959 to 2016 (a,b,c,d represent the northern slope, the southern slope, the western section of the southern

slope and the eastern section of the southern slope, respectively)
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Tab.3  Annual SPEI values in different slopes of the Qinling Mountains
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Fig.3 Relationship of annual mean temperature and precipitation with slope in different aspects of the Qinling Mountains

from 1959 to 2016 (a,b,c,d represent the northern slope, the southern slope, the western section of the southern

slope and the eastern section of the southern slope, respectively)
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from 1959 to 2016 (a,b,c,d are the spring, summer, autumn and winter of temperature ;

e,f,g,h are the spring, summer, autumn and winter of precipitation)
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Topographic Characteristic of Climate Change
in the Qinling Mountains, China
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(1. Key Laboratory of Surface System and Environmental carrying Capacity of Shaanxi Province, Northwest University, Xi’an 710127, China

2. College of Urban and Environmental Science, Northwest University, Xi’an 710127, China)

Abstract: The study of the impacts of climate change in mountainous area in different terrains, is of great
significance to vegetation growth, habits of different animal populations and environment. Using 32 meteorological
stations’ daily observed temperature and precipitation since 1959 to 2016, the influence of mountain topography on
climate change were studied with the Anusplin interpolation method, Standardized Precipitation Evapotranspiration
Index (SPEI), Robust Regression method and Theil-sen regression method. The results showed that over the past
58 years, the annual average temperature of the four slopes in the Qinling Mountains had shown a significant
decreasing trend with the elevation, while the annual precipitation had shown an increasing trend in varying degrees
with the elevation. The temperature indicated a decreasing trend with the increase of slope. Except for the western
section of southern slope, the precipitation demonstrated an increasing trend with increasing of slope, but it was not
significant. On an annual scale, the temperature on the southern slope and eastern section of southern slopes in the
Qinling Mountains manifested a significant warming trend, while the temperature on the western section of southern
slope and northern slopes revealed insignificant warming trend. Precipitation on four slopes revealed a significant
decreasing trend. The dry and wet grade of four slopes in the Qinling Mountains was normal. The dry and wet
conditions of the northern slope and the western section of southern slope were the same, which the annual SPET for
58 years was 0.07, the eastern section of southern slope was warmer and wetter (SPEl = 0.08) , and the southern
slope was warmer and drier (SPEI = 0.05). On the seasonal scale, except for summer, the temperature on four
slopes of the Qinling Mountains, all indicated varying degrees of warming trend, and the precipitation indicated a
decreasing trend. The four slopes of the Qinling Mountains had normal dry and wet changes. The northern slope of
the Qinling Mountains manifested a trend of dry warming in spring. The southern slope was warmer and wetter in
autumn. In the winter on the eastern and western sections of southern slopes were characterized by warm and

humid. The western section of southern slope showed a warm and dry feature in summer.

Key words: alpine climate; topographic effect; climate change; the Qinling Mountains



