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Characteristics of Soil Temperature Variation in
Xi’an in Recent 51 Years

Qu Jing® Wang Yu* Zhang Hong'
(1 Xi’an Meteorological Service, Xi’an 710016; 2 Lintong Meteorological Service, Xi’an 710600)

Abstract: Based on monthly average soil temperature at the depths of 0 to 40 cm and the maximum and
minimum O-cm temperature from 1961 to 2011 and monthly average soil temperature at the depth of 80 c¢m,
160 cm, and 320 cm from 1981 to 2011, using the statistical diagnostic methods such as linear trend
analysis, moving z-test and power spectrum, the variation trends and variation periods of average soil
temperature, climate abrupt change, and anomalous years in Xi’ an are studied. The results show that
under the background of global warming, the annual and seasonal soil temperature at various levels,
except in the near-surface layer, showed warming trends, with the heating rate being 0. 11 to 0. 56 C per
10 years. At the levels of 0 to 20 cm and 160 cm, the average soil temperature rising rate reached its
maximum in spring; at the level of 40 cm and 320 cm, the largest was in winter, and at 80 cm that is in
autumn; the minimum was in summer for all layers. The annual maximum surface temperature decreased
slightly, and the minimum increased obviously; there was periodic variation in the annual mean soil
temperature in the layer of 0 to 40 cm with the periods being 2. 3 years and 3. 6 to 4. 6 years, as well as a
long-term oscillation of 32 years. There appeared abrupt changes in annual mean soil temperature in 1993 or
1994. There appeared anomalous high annual mean soil temperature at various levels in the early and middle
2000s, except at 160 cm (no anomalous years) and 80 cm (anomalously low). Anomalous high soil
temperature appeared mainly in spring, and anomalous low mainly in summer. The correlation between
soil temperature at each depth and air temperature was greater than 0.82, which shows that air

temperature variation is the main factor leading to soil temperature variation.

Key words: soil temperature, air temperature, climate abrupt change, periods analysis



