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Fig. 1  Map showing location of the study area
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Fig. 2 Annual average temperature spatial distribution in Guizhou and enlarged sketch of percentages of area and each prefec-

ture and city since the 20" century(from 1901 to 2014)
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Fig. 3 Annual average temperature spatial distribution in Guizhou and enlarged sketch of percentages of area and each prefecture and

city from 1951 to 2014
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Fig. 4 Annual average temperature spatial distribution in Guizhou and enlarged sketch of percentages of area and each

prefecture and city from 2000 to 2014
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Table 2 Variation trend equations and determination coefficients of air temperature at different time scales

1901 4E—2014 4

1951 4E—2014 4

20004F— 2014 4F

#F y=—0.00062—0.0089  —0.0008  y=0.007x—0.31 0.03  y=—0.011z+0.092 3 0.0125
H#F  y=—0.00092+0.051 8 0.0042  y=0.005 4x—0. 39 0.05  y=—0.009z+0.1016 0.0055
FkZFE  y=—0.000 8 —0. 154 3 0.0027  y=0.01192—0.55 0.14  y=—0.0204x+0.031 0.02

&2 y=—0.001z+0.063 5 0.0014 y=0.01z—0.40 0.03  y=—0.12742+0.904 5 0.1418




732 4

2020 4

CRU% g
(1901-2014)

AR
(1951-2014)

MODIS ¥if
(2000-2014)

— F

S La

—

g

Monlsiﬂoﬁﬁﬁiﬁ
h D a —  La

v

1901 1938

------- 2tk i a A L SEREFH MY —e— TR T2

B7 BEEKA01204F)ENERESFTRENTHER

Fig. 7 Variation trends of seasonal temperature in Guizhou Plateau over the past 100 years( from 1901 to 2014)
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Fig. 10 Spatial distribution of future temperature variation trends in Guizhou plateau
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Analysis of spatial-temporal evolution and trend of the air temperature over
Guizhou plateau in the last hundred years

HU Zeyin"**, WANG Shijie"**, BAI Xiaoyong"’, LI Qin"**, WU Luhua"**, CHEN Fei"*", YANG

Yujie"**, TIAN Shigi"**,DENG Yuanhong"**, LI Chaojun'**
(1. State Key Laboratory of Environmental Geochemistry , Institute of Geochemistry , Chinese Academy of Sciences, Guiyang ,Guizhou 550081, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;3. Puding Karst Ecosystem Observation and Research Station , Chinese
Academy of Sciences, Puding, Guizhou 562100, China;4. School of Geography & Environmental Science , Guizhou Normal University , Guiyang ,

Guizhou 550001, China;5. College of Resources and Environmental Engineering , Guizhou University, Guiyang , Guizhou 550025, China)

Abstract Under the background of global warming, there are significant regional differences in temperature change.
It is very important for ecological security and sustainable development to recognize the characteristics of regional tem-
perature changes. This work builds on CRU, MODIS remote sensing data and observational data from meterological sta-
tions. Using trend analysis, cumulative anomalies, one-dimensional linear regression, 5 a sliding average, linear trend
rate, and R/S analysis, we examine the spatial-temporal evolution of the air temperature in the Guizhou Plateau and its
impact on ecological security. The results show that, (1) spatially,the spatial-temporal evolution process of temperature
in the Guizhou plateau has regional and seasonal characteristics. Overall spatial air temperature was high in the south
and low in the north. Spatial distributions of temperature in the spring and winter were similar, approximately opposite
in summer and spring, and not obvious in autumn, mainly affected by elevations and latitudes; (2) Since 1901, the air
temperature declined at a rate of —0.31 “C/century with fluctuations, especially in autumn; (3)Since 1951, it rose up at
a rate of 0.71 °C /century mainly in autumn; (4)Since 2000, the temperature has been decreasing at a rate of —5.43 °C/
century,and it is mainly in winter, showing a certain interannual and seasonal charatceristics. In summary, the tempera-
ture in the Guizhou plateau shows a downward trend, impacted by elevations and latitudes. In this context, relevant
countermeasures are proposed to provide decision-making support for the rational use of climate resources,regional in-

dustrial restructuring, and environmental protection projects in the study area.

Key words Guizhou plateau, temperature variation, spatial-temporal evolution, trend analysis, ecological security
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