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Abstract: Soil moisture controls the water and heat exchange between the land and atmosphere, and has mutual feedback
effects with climate. To reveal the relationship between soil moisture and climate in Southwest China, this study analyzed the

spatial-temporal regularity and correlation of soil moisture with precipitation and temperature, using linear tendency
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estimation and partial correlation, respectively, based on 39-year GLDAS data, and determined the spatial distribution and
seasonal characteristics of soil moisture memory (SMM). The main conclusions were as follows: (1) from 1979 to 2017,
the annual average soil moisture in the surface layer (0—10 cm) of Southwest China showed a significant decreasing trend
(P < 0.001), the climatic tendency rate was 0.7 kg/m°/10 a, the annual precipitation showed no significant increasing
trend, but the annual average temperature showed a significant increasing trend (P < 0.001); (2) under the multi-year
average condition, the spatial pattern of soil moisture in the surface layer was opposite to that in the deeper layer (10—40,
40—100, 100—200 c¢m) , and the soil moisture in the middle layer (10—40, 40—100 cm) was the highest; (3) pixel-
based partial correlation coefficients show that soil moisture in the study area is generally more closely related to
precipitation, and are positively correlated, but at a depth of 0—10 cm, the correlation was not significant in some areas;
(4) SMM in Southwest China was mainly 60—90 days, the mean SMM of the study area was the longest in summer,
followed by winter and spring, and the shortest in autumn; meanwhile, compared with other SMM depths, soil moisture at a
depth of 0—10 cm was more representative for long-term climate prediction in Southwest China. The results from this study
could provide a reference for the study of land-air interaction, climate prediction, and model assessment in Southwest

China.
Key Words: soil moisture; Southwest China; memory; partial correlation.
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Table 1 Correlation coefficients between surface in—situ soil moisture data and GLDAS data

PURIIIE i 5 MER g I} If) B R RE
Network Station Elevation/m Depth/m Observation period Pearson’s r
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LO8_M14 4574 0—0.05 2010.08.01—2012.01.01 0.510 """
L17 4559 0.1—0.1 2012.06.17—2016.08.11 0.506 ***
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Fig. 2 Change trend of annual average soil moisture anomalies, annual precipitation anomalies and annual mean temperature anomalies in
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Table 2 Linear trend estimation of soil moisture, precipitation and temperature in Southwest China from 1979 to 2017

B8 + R Soil moisture / (kg/m?) K&K /mm /G
Statistical parameter 0—10 em 10—40 em 40—100 e¢m 100—200 em Precipitation Temperature
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Fig.3 Spatial distribution of multi—annual mean soil moisture, annual precipitation and temperature in Southwest China
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Table 3 Temporal and spatial correlation coefficients between different depths of soil moisture and precipitation, temperature in

Southwest China
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A DR Ve DX R 2 1 8 A R (RRK TR ) =2 180 253 18] A BB AT R4 ) — 30k X n]
fie 3z ME Pl 45 5L
3.4 VURGHLIX L3988 B IS A B S A3 A R

K FE 2 B I R S 0 BoA K e vk | B A 3898 B 112427 ( Soil Moisture Memory, SMM) |, iX
FCAZ A AT LTI 254 RS B AR, A SO AR TG T T V4 Rl 4 XA [ % B AS ] 25715 A SMME ) ]
4 5 frn, VYRS HBIX SMM 778 BH 5 (1 25 () 22 S e f 2y 22 59, R ARy [ 19—111 d 247, BL 60—90
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