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Fig. 14 Spatial distribution of EOF decomposition eigenvectors
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Spatial and temporal variations of spermafrost thickness
in Heilongjiang province in recent years

WANG Ning, ZANG Shuying, ZHANG Lijuan
(Key Laboratory of Remote Sensing Monitoring of Geographic Environment, College of Geographical Science,
Harbin Normal University, Harbin 150025, China)

Abstract: This study used the Mann- Kendall test, the smoothing T- test, and empirical
orthogonal function analysis method to analyze the spatial and temporal variation
characteristics of permafrost thickness in Heilongjiang province, with daily permafrost
monitoring and temperature data obtained from 32 meteorological stations in the past 50 years
(1961-2012). The results were as follows. (1) In the past 50 years, the permafrost thickness in
Heilongjiang province decreased by 12.86 cm, at a rate of —0.53 cm/yr. An abrupt change
occurred in 2001. (2) The spatial distribution of the permafrost thickness showed a tendency of
being thick in the northern part and thin in the southern part, whereas in the central region the
permafrost thickness was lower than that in other areas at the same latitude. The spatial
variation showed that the permafrost thickness decreased faster in the southern part and at a
slower rate in the northern part, while the central, western, and southeastern regions showed the
opposite characteristics. The Yichun, Tieli, and Mohe observation points were more susceptible
to permafrost change. (3) Temperature was the main factor influencing the permafrost thickness
variations in the study area, and the correlation coefficient was —0.611. This main contribution
of this article is that it reveals the spatial variation characteristics of permafrost thickness in
Heilongjiang, and thus provides a suitable background for related research and various
government programs.

Keywords: spatial and temporal variations; abrupt change analysis; empirical orthogonal func-
tion analysis; permafrost thickness; Heilongjiang province



