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Spatiotemporal changes of annual freezing/thawing index of
seasonally frozen soil in Jilin Province

REN Jingquan', LIU Yuxi’, WANG Dongni', WANG Liang’,
SUN Yue', GUO Chunming', LI Qfi’

(1. Institute of Meteorological Science of Jilin Province, Changchun 130062, China; 2. Jilin Meteorological Observatory,
Changchun 130062, China; 3. Jilin Climate Center, Changchun 130062, China; 4. Jilin Meteorological
Detection Support Center, Changchun 130062, China; 5. Jiangsu Key Laboratory of
Agricultural Meteorology , Nanjing 210044., China)

Abstract: Based on the meteorological data from 46 meteorological stations in Jilin Province from 1961 to
2015, the spatiotemporal changes of annual freezing/thawing index and its relationship with longitude, latitude,
altitude were studied by the method of climatic diagnosis analysis in Jilin Province. The results showed that the
freezing index had decreased gradually from north to south, and the thawing index had decreased from west to
east in the province. The freezing index showed a significant downward trend, with the climatic tendency rates
of AFI (air freezing index) of —48.7 C+d- (10a) 'and SFI (surface freezing index) of —166.8 C+d- (10a)".
The ATI (air thawing index) and STI (surface thawing index) increased significantly at 57 C-d- (10a) " and
93.7 C-d-(10a)™", respectively. The SFI, ATI, and STI had mutated in 2001, 1994, and 1997, respectively.
In the 1960s and 1970s, the freezing index was very high and the thawing index was extremely low. The trend
of freezing thawing index in the future was consistent with the past, when the freezing index had an downward
trend and the thawing index had an upward trend. The freezing index was mainly affected by latitude and in-
creased with the rise of latitude. The thawing index was mainly affected by altitude and decreased significantly
with the rise of altitude. The climatic tendency of freezing index increased with the rise of altitude, and the cli-
mate tendency of the thawing index increased with the rise of latitude.

Key words: freezing index; thawing index; seasonally frozen soil; spatiotemporal change; Jilin Province
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