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Abstract; Soil moisture is a key factor for water circulation, groundwater supply, and vegetation restoration in the loess
alpine region. Based on geostatistics, the spatial distribution of soil moisture and its profit and loss are studied to reveal the
spatial distribution law, variation characteristics, and the spatial structure of soil moisture in forestland, which is of great
value for regional vegetation restoration. In this study, the artificial forest land in the Anmentan watershed of Datong County

was selected. The soil water storage, forest water consumption, and soil water profit and loss in May, July, and September
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were comprehensively analyzed by the geostatistical method. The results showed that; (1) the overall performance of soil
moisture was in order of September>May>July, while the water consumption of woodland was in order of July>September>
May. The soil moisture of most of woodland in May—July was in a loss state. The soil moisture of all woodland in July—
September was supplemented. There was a surplus of the soil moisture in most woodlands in the study area in May—
September. The exponential model could be used as a optimal theoretical variation function model in soil water storage,
woodland water consumption, and soil moisture surplus and loss. (2) In May, July and September, the soil water storage
capacity was generally higher in the south and the west, but lower in the north and the east. The variation in the southwest-
northeast direction was more intense than that of the southeast-northwest direction. The water consumption of forest land in
each month was more intense in the southwest-northeast direction than in the southeast-northwest direction, and its overall
performance in the southwest is lower than that in the northeast. In three periods of May—July, July—September, and
May—September, the value of soil water surplus and loss showed the characteristics of the northeast region smaller than the
southwest region. In summary, the local soil water status does not exactly match the water consumption distribution pattern
of the forest land. Although most of the forest stands can maintain the balance of soil moisture, some Populus cathayana
forests at the foot of the mountain and Larix principis-rupprechtii forests in the central region had a phenomenon of soil
moisture loss. In order to prevent the deterioration of the water environment of woodland, the stand allocation should be

adjusted appropriately in the process of vegetation construction in the loess alpine area after that.
Key Words: loess alpine region; soil moisture; spatial distribution; geostatistics
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Fig.2 Distribution of vegetation and samples in the study area
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Fig.3 Characteristics of rainfall and temperature during the growing season of the study area
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Table 1 Statistical characteristics and spatial variability of soil water storage, surplus and loss and forest water consumption

Wi BRFBU% O KS#ERE g

I\i fil ;i/ljr; {uﬁm njijlfn{uﬁm 1\?9 Eﬁn Stndard  Coefficient  Value of Theory Cl\?:g(g(;"/gif
deviation of variation K-S test model
fiti7K 2/ mm 5 162.49 260.30 212.52 38.21 17.78 0.200* EiEE 1 41.49
7 126.12 240.97 195.75 41.98 21.44 0.072 BAL 46.06
9 160.75 307.27 250.33 48.64 19.43 0.072 B 49.98
FE/K it/ mm 5 28.17 45.60 36.10 3.83 10.61 0.200* R 29.24
7 85.50 122.10 105.41 8.76 8.31 0.070 EiRe 28.82
9 30.03 54.37 39.73 5.62 14.15 0.081 BAL 36.98
2477 5/ mm 5—7 -41.81 10.05 -16.98 17.72 -104.36 0.053 EiRe 49.99
7—9 16.50 85.93 51.61 19.67 38.11 0.200* BEL 50.78
5—9 -23.95 77.53 36.30 24.48 67.43 0.059 EiRe 30.83

C FIRIRBIRI M ZER 7 22, Co TR IRE Ty 28 KRS BN 87 A MEF R G, AR A Z R W /ME MR E Y B 5 — N mm;
* FRZ K-S KB, B0 BE A& 4 A

F2 LTEGKE BSEMRMFEKEHTNLGSRRZXEIE

Table 2 Cross-validation of prediction results of soil water storage, surplus and loss and forest water consumption

FrifiF FRifER )y FRifEF FRES I
Aty PR MR Rk At PEEE MmEE R
Month Mean Standard Standard Month Mean Standard Standard
mean ms mean rms
fi# 7K 7/ mm 5 -0.7734 -0.0121 1.0368 FE/KFE/mm 5 0.0506 0.0060 0.9832
7 -0.4419 -0.0058 0.9711 7 0.0714 0.0051 0.9688
9 -0.4865 -0.0026 1.0423 9 0.0539 0.0046 0.9345
5 5/ mm 5—7 0.1011 0.0079 1.0203
7—9 0.3148 0.0145 1.0308
5—9 -0.0471 -0.0019 1.0990
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Fig.5 Water storage distribution for May, July and September
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Fig.6 Water consumption distribution for May, July and September
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Fig.7 Soil water surplus and loss distribution within the stage
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