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Tab.1 Information of the plot installed HOBO U30

automatic-meteorological station
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Tab.2  Sensor type of observation indicator in HOBO U30

auto-meteorological station
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Fig. 1 Dynamic changes of soil temperature in three depths
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Fig.2 Dynamic changes of soil volume water content in three depths
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Tab.3 Pearson correlation coefficients between soil temperature, soil moisture and meteorological factors
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Tab.4 R? and RMSE of soil temperature prediction

model based on meteorological data
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Fig.3 IncMSE of meteorological factors in the prediction of soil temperature with RFM
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Fig.4 IncMSE of meteorological factors in the prediction of soil volume water content with RFM
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Tab.6 Summary of observation and research on microclimate of subalpine forest in Western Sichuan
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Soil Temperature and Moisture Dynamics and Their
Relationship with Meteorological Factors of Subalpine
Dark Coniferous Forest in Western Sichuan, China

ZHAO Guangdong'*, CHEN Jian'"*, SHI Zuomin' > | YANG Hongguo®,XU Gexi'”

(1. Key Laboratory of Forest Ecology and Environment of National Forestry and Grassland Adminisiration ,
Research Institute of Forest Ecology, Environment and Protection, Chinese Academy of Forestry, Beijing 100091, China;
2. Miyaluo Research Station of Alpine Forest Ecosysiem, Lixian County 623100, Sichuan,China;

3. Co-Innovation Center for Sustainable Forestry in Southern China, Nanjing Forestry University , Nanjing 210037 , China ;

4. Institute of Wetland Research, Chinese Academy of Foresiry, Betjing 100091, China)

Abstract; Dark coniferous forest is the main forest type in the subalpine region of Western Sichuan, but the
correlation between meteorological factors and soil temperature, soil moisture, their effects on the above two in the
subalpine dark coniferous forest are still unclear until now. Soil temperature and volume water content dynamics of
dark coniferous forest in western Sichuan in 2019 and their relationship with meteorological factors were studied and
the effects of meteorological factors to soil temperature and volume water content was discussed by Random Forest
Model. The results showed that; (1) The soil average temperature in the depth of 5 cm, 20 cm and 40 cm was
3.97 C, 3.82 €,3.80 C, and the soil average volume water content at the same position was 18. 74% |,
25.08% , 12.82% , respectively. The soil monthly average temperature in three different depths was the lowest in
January and the highest in August, while the change of the monthly average volume water content varied with the
soil depths. (2) Among wind speed and direction, air temperature and humidity, solar radiation, photosynthetic
active radiation, atmospheric pressure, precipitation and saturated water vapor pressure deficit, except for the
correlation between soil temperature and rainfall, soil volume water content and wind direction, the soil temperature
and volume water content in the three depths were significantly correlated with other meteorological factors

(P <0.05).(3) According to the Increased in Mean Squared Error of Random Forest Model, the first four
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meteorological factors that significantly affected the soil temperature in the depths of 5 ¢cm and 40 c¢m and the soil
volume water content were air temperature, wind speed, air relative humidity and atmospheric pressure
(P <0.01). For the soil temperature in the depths of 20 c¢cm, those were air temperature, air relative humidity,
wind speed and atmospheric pressure ( P < 0. 01 ). The research provides a reference for the microclimatic

characteristics of subalpine dark coniferous forest and its response to environmental change in the future.

Key words: Abies fargesii var. faxoniana; soil volume water content; random forest model; Western Sichuan;

subalpine region
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