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The Trend of Soil Moisture Storage in the Last 20 Years and its Countermeasures
of Water Management and Regulation over North China
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Abstract The soil moisture data from 35 stations are employed to investigate the linear trend of soil moisture
storage over North China in the last 20 years and its temporal and spatial features. The results show that the whole
trends of annual mean soil moisture storage averaged by different soil layers from soil surface to top 50 cm is decrea-
sing generally, but the geographical differences over the region are evident. Moreover, the most remarked centers of
soil dryness are in the Jingjintang Region and in the western of Shanxi Province, respectively. From soil surface to
top 50 cm, the decreasing extent of annual mean soil moisture storage for the region increases with vertical soil
depth. The decreasing trend in spring and autumn are more evident than in summer and winter. The interdecadal
variations of soil moisture storage for the different divisions show the different notable characteristics, but the com-
mon among them is the decrease over the period from 1995 to 2002, By combing the local and regional ecological and

climatic features, it is discussed further that the disadvantageous influences of soil dryness on agriculture and ecolo-
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gy in North China as well as the corresponding measures of water management and regulation.
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Fig. 1 The spatial distribution of observation stations of soil moisture over North China
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Table 1 The linear trend coefficients of soil moisture storage

in different seasons and depths for the region

;s 5F HE ®E X% LA
Depth/em  Spring Summer  Autumn Winter  All-year
0~20 —0.133 —0.001 —0.045 0.009% —0.075
0~30 —0.129 —0.006 —0.049 0.001* —0.078
40~50 —0.087 —0.056 —0.118 —0.028 —0. 109
0~50 —0. 109 —0. 017 —0. 048 —0. 007 —0. 066
 RREBRENT

* Shows the positive trend coefficient
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Fig. 2 The spatial distribution of the linear trend coefficients o-

ver the region of annual mean soil water storage in different

depths
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Table2 The linear trend coefficients of 0—50 cm soil moisture storage in different seasons for the divisions
4rIX  Division XS Symbol HZ Spring BZE Summer ##F Autumn £KLZF Winter 24 All-year
Jb3E  Beijing B —0. 160 —0. 025 —Q. 065 0. 045 —0. 070
it Hebei H —0. 071 0. 033 * —0. 075 0. 042 » —0. 041
NEdY Nei Mongol N —0. 006 -—=0. 059 —0. 134 —0. 057 —0. 084
iHy8 Shanxi S -0, 181 —0. 016 0. 048 % —0. 049 —0. 062
K&  Tianjin T —0. 370 —0. 360 —Q. 440 —0. 120 —0. 360
* RNBHRBCAIE.
% Shows the positive trend coefficient. |
#3204 90 FRMEXTF 80 £ 0~50 cm T HKFERE D HIIRE
Table 3 The extent of decrease of 0—50 cm soil moisture storage in 1990s comparing with 1980s (mm)
43X Division XS Symbol HZ& Spring HZE Summer #*ZE Autumn &LZFE Winter 28 All-year
1t3  Beijing B —0. 4 —1.7 0.0 0.3 —0.4
11PE  Shanxi S —1.4 1. 2 —2.1 0.7 —0. 4
X Tianjin T —4.4 —3.1 —5.8 —3.8 —3.9
SFy  Average —2.0 —1.1 —2.6 —0.9 —1.6
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Fig. 4 The seasonal differences and distribution characteristics of the trends of soil moisture storage in (a) spring, (b) summer, (c) au-

tumn, and (d) winter in 0—50 c¢cm depth over the region
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