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Quantitative analysis of relationships between spatial and temporal
variation of soil moisture content and environmental factors at a

gully catchment of the Loess Plateau
QIU Yang ,FU Bo—]ie s, WANG Jun ,CHEN Li—Ding (Research Center for Eco-Environmental Sciences.,
Chinese Academy of Sciences, Beijing 100085 ,China)
Abstract; With the method of Detrended Canonical Correspondence Analysis (DCCA),we studied the rela-
tionship between the types of spatial and temporal variation of soil moisture content and the environmental
factors at the scale of catchment. Results indicated that in a wetter-year (1998) ,the profile distribution of
soil moisture content shows three types:decreasing-type, waving-type and increasing-type contributed to
the influencing of land use and topography. Under the influencing of precipitation and topography. soil
moisture content changes seasonally in forms of three-peak type,synchro-four-peak type and lagged-four-
peak type. It is concluded that soil water is utilized effectively on sites of both the decreasing-type and wav-
ing-type;from a wetter-year to drier-year,the profile type of soil moisture content changes from decreas-
ing-type to waving-type and from waving-type to increasing-type. The soil layer (0~ 5cm)and the season
(summer) ,which soil moisture content being spatially stable across overall landscape in the wetter-year,
are important for predicting the average soil moisture content in the whole catchment.
Key words : gully catchment on the Loess Plateau;soil moisture content;spatial and temporal variation ;to-
pography ;land use;Detrended Canonical Correspondence Analysis (DCCA)
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Table 1 Topography and land use type of plots selected

)
Plot Aspect Position Curvature Landform Slope Altitude (m) Land use
1 15 1216
2 15 1217
3 40 1162
4 30 1146
5 8 1187
6 30 1202
7 30 1227
8 15 1234
9 30 1249
10 18 1307
11/12 15 1334
13 5 1223
14 8 1224
15 5 1268
16 1 1216
17 18 1196
18 15 1179
1-1 5 1287
1-2 40 1167
2-1 5 1373
3-1 1 1359
3—2 % 1243
3-3 10 1166
4-1 25 1283
4-2 8 1258
4-3 19 1233
3.1
C D s B o
s s o
2 s s ( )
o s
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Table 2 Soil moisture conten(%;)in different soil layers in wetter-year

0~5cm  10~15cm 20~25cm 40~45cm 70~75cm
Profile type Plot Mean Stand deviation
6 9.67 7.24 6. 69 6. 06 5.67 7.07 1.58
Decreasing-type 11/12 11. 26 10. 49 9.92 8. 66 8.01 9. 67 1.33
Mean  10. 47 8.87 8.31 7.36 6. 84 8. 37 1.45
3 12.41 12.18 11. 80 12.95 12. 20 12.31 0.42
Waving-type 5 10. 21 9. 88 10.53 11. 00 11.25 10. 57 0.56
17 15.71 15.02 16. 65 15. 39 17. 86 16.13 1.14
3-3 12.31 12.58 12.79 13.28 12.39 12. 67 0.39
Mean  12. 66 12.42 12.94 13.16 13.42 12.92 0.63
1 7.79 9.23 10. 63 11.72 11. 96 10. 27 1.75
Increasing-type 2 7.85 10. 01 11.22 13.50 14.53 11.42 2.68
4 11.05 13.54 15. 07 15.23 17.38 14. 45 2.34
7 8.38 10. 28 11.47 12. 42 13. 35 11.18 1.94
8 8. 54 9.61 11. 11 12.33 13.78 11.07 2.09
9 8.69 9.95 10.75 12.23 14. 06 11.14 2.08
10 8.49 9.39 10.51 11. 84 13.90 10. 82 2.13
13 10. 23 11.08 13.90 15.75 17. 61 13.71 3.10
14 14.73 15. 00 16.72 17.99 20. 46 16. 98 2.35
15 10. 66 11.83 13.32 13.95 15. 94 13.14 2.03
16 14.15 17.11 19. 26 21.19 24.16 19.17 3.82
18 12.94 14. 71 15. 87 17. 21 19. 38 16. 02 2.45
1-1 9.74 11.59 12.55 14.13 16. 44 12. 89 2.54
1-2 11.98 13.91 15. 29 15. 97 16.59 14.75 1. 84
2-1 7.89 9.43 10. 96 12.76 14.43 11. 09 2. 60
3-1 10. 07 11. 02 12.50 13. 30 14. 15 12.21 1. 66
3-2 12. 04 12.55 14. 02 15:w1%3 16**T'9 13.98 1.74
4-1 9. 00 10. 92 11. 46 13. 60 14. 62 11.92 2.23
4-2 8.93 10. 69 11.64 13.04 14. 23 11.71 2.05
4-3 8.89 11. 86 12. 44 14.52 15. 26 12.59 2.51
Mean  10.10 11. 68 13.03 14. 40 15.91 13.03 2. 30
Mean  10.52 11.58 12. 66 13.67 14. 83 12. 65 1.69
Stand
Total 2.21 2.24 2. 65 2. 90 3.71 2.74
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Table 3 Profile type of soil mosture content in wetter-and drier-year
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Table 4 Average soil moisture content( %) )and standard deviation of different measurement occasions in wetter-yaer

Date 5.15 6.1 6.15 7.1 8.1 8. 15 9.1 9.15 10.1 10. 15
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