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The Latitude Effect of the Annual Maximum Frozen Soil Depth in the Area of Changbai

Mountain and Its Response to Changes in Temperature Elements
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(1. School of Hydraulic Electric Power , Heilongjiang University s Harbin 150080, Heilongjiang sChina ;

2. Northeast Institute of Geography and Agroecology ,Chinese Academy of Science ,Changchun 130102, Jilin ,China)

Abstract; Under the background of climate warming,the degradation of frozen soil and its eco-environmen-
tal effects have become important scientific issues. The Changbai Mountain was selected to analyze the spa-
tio-temporal variation of annual maximum f{rozen soil depth (AMFSD) based on the data collected from 51
meteorological stations,and its response mechanism to temperature changes during 1960 to 2019 by using
climate statistics methods. The results showed that the average AMFSD in the mountain ranged from 60—
180 cm,presenting obvious latitude effect. At the same time, the higher the latitude,the more obvious the
frozen soil degenerated. The area of {rozen soil depth less than 120 cm was increasing. The average temper-
ature during freezing-thawing period in the Changbai Mountain area was between 0 °C and 3 ‘C. The aver-
age temperature, minimum temperature and annual negative accumulated temperature all showed increas-
ing trends. With the increase of latitude, the changes of temperature elements were more significant. The
degradation of frozen soil was mainly affected by the average temperature during the freeze-thaw period,
followed by the negative accumulated temperature, which did not respond significantly to the changes in the
minimum temperature. As the latitude increased, the temperature had a more significant impact on the deg-
radation of frozen soil.
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Fig. 1 Distribution of the Changbai Mountain region and meteorological stations
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Fig. 2 Interannual variation trend of maximum frozen soil depth
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Table 1  The mean value of the maximum {reezing depthin each area
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Fig. 3 Multi-year mean value of maximum frozen soil depth in space
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Fig. 4 Spatial value of the maximum frozen soil depth in different ages
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Table 2 The mean value of temperature elements in each area
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Fig. 6 Multi-year mean value of temperature elements in space
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Fig. 7 Spatial value of the mean temperature in different ages
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Fig. 8 Spatial value of the negative accumulated temperature in different ages
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Fig. 9 Spatial value of the lowest temperature in different ages
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Fig. 10 Distribution map of correlation coefficient between maximum freezing depth and average temperature
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Fig. 12 Distribution map of correlation coefficient between maximum freezing depth and minimum temperature
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