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1
Table1l Statistical description of soil moisture of different land use types at upland
/% /% /%
15 57 16 35 4 42 26 94 21 08 7 98 - Q054 2 00
0 20 an 10 40 10 95 219 21 01 13 47 6 67 - Q39 194
11 06 10 72 136 12 27 14 50 8 88 Q 82 319
16 79 18 59 379 22 60 20 81 8 10 -a9 2 57
60 80 an 10 52 10 63 187 17. 79 13 80 6 94 - Q51 2 56
12 17 11 76 198 16 30 15 90 9 18 Q 16 173
13 01 12 65 215 16 56 18 66 9 83 111 385
280 300 an 9 35 9 36 121 12 91 12 32 7 48 Q 57 2 96
10 93 10 93 1 09 10 01 12 92 8 94 - Q04 2 08
Q3 08 , 3 ,0 20
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(co+ ©) , , , ,
(a) , ,
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Table 2 Semi-variogran model and corregponding paran etersof il moisture of different land use types
(Co) (Co+ C)  Co/(Co+ C)/% /m D R2
SPH 120 20 50 591 16 1 199 Q 8299
0 20an SPH Q 48 5 29 9 07 10 0 181 Q 3221
SPH Q21 2 09 10 05 9 97 176 Q 5957
SPH Q 35 14 85 2 36 7 91 1091 Q 3266
60 80 am SPH Q 34 4 05 8 40 12 1 180 Q 3698
SPH Q 65 4 00 16 25 5 54 178 Q 3056
SPH Q 34 4 81 707 9 86 1 88 Q 4713
280 300 an SPH Q11 179 6 15 6 13 182 Q 5034
SPH Q 19 1 28 14 84 5 52 176 Q 3199
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Fig 4 A nisotropic ratio of sanivariograns in EO° and N 90° directions under different land use types

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



37

, 1992, 190- 297

3 (3] S
1) [J] , 2000, 1: 16- 23
3 [4] , . ™ 1
, 2000, 18- 49
[5] : [J] :
1989, 3: 241- 248
0 20an 9 16m , 60 80an [6] ' . [J]
5 12m , 280 300 an 5 10 , 2002, 2. 75- 78
m 3 [7] : : M1
(60 80 an )> > : , 1998, 42- 68
[8] .
2) [J1 , 1983, 2 91- 101
, 82 0% 95 0% (0 20an)  !°
83 0% 98 0% (60 80amn) 85 0% 94 0% (280 v} + 1989, 10: 161
300 an), 3 , - e
[10] , .
’ 3 [J] (D), 1998, 4 357- 365
3 [11] .
[J1 , 1999, 2: 237- 244
[12] , , .
) [J] , 2002, 4: 6- Q9
3 [13] W ebster R Quantitative satial analysis of il in the
[18- 20] field[J] A dvance in Soil Science, 1985, 3. 1- 7Q
3) , [14] Robertson G P, Crum J R, EllisB G The satial vari-
(0 20an) , ability of =il reurce follow ing long tem disturbance
[J] Oewmlogia, 1993, 96: 451- 456
[15] . [31
’ , 2001, 3: 353- 356
[16] LiH, ReynoldsJ F. On definition and quantification of
' heterogeneity. Oikos, 1995, 73: 280- 284
) [17] Robertson G P Geostatistics in ecology: interpolating
w ith know n variance Eoology, 1987, 68: 744- 748
[18] , , .
[ ] [J] , 1998, 1. 10- 15
[1] WesternA W, RodgerB G The tarravarradata set: il [19] ,
moisture patterns, il characteristicsand hydrological flux I} » 2000, 6:945- 950
measurements[J]. W ater Resources Research, 1998, 34 [20] , .
(10): 2765- 2768 [J] , 1999, 6:27- 31
[2] , . M1

Spatial heterogeneity of soil moisture of apple base
in W eibei dry highland

Liu Xianzhao"?, Li Tao"
(1 College o Geography and ResourceM anagenent, Yantai N omal U niversity, Yantai 264025, China;
2 Institute o Soil and W ater Conservation, ChineseA cadeny o Sciences, Yangling 712100, China)

Abstract: Soil moisture is an mportant variable that significantly affects the hydrological environrment of a re-
gion W eibei Upland in southern part of L oess Plateau is a commercial apple base w here the increase of apple
planting area has seriously affected the regional w ater cycle It isnecessary to better understand the effectsof dif-

ferent land use patternson the gatial distribution of il water contents in order to acoount for the balances of
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w ater and energy atW eibei dry highland In thispaper, the principle and methods of geo-statisticsw ere used to
investigate the spatial heterogeneity in il moisture at three il dgpths(0 20 an, 60 80 an, and 280 300
an) of different land use types (famland, apple land, and clover land ) by calculation of sami-variogram at
W eibai dry highland inL oess Plateau Sphericalmodelw asused to fit the form of sami-variogram. The typical re-
sults show ed that there are high degreesof satial heterogeneity in fam land, apple land and clover land In0 20
an layer, the scaleof gatial heterogeneity is9 16m, 5 12m in 60 80 an layer, and that is5 10m in 280
300 an layer. The degreesof gatial heterogeneity changew ith this scale T he distance of gatial autocorrelation
in il moisture is found w ithin distances from 1 17 m. The gatial heterogeneities of autocorrelation in total
atial heterogeneity are 82 95% 94 15% (0 20an), 83 75% 97 64% (60 80an) and 85 16% 93 85%
(280 300 an), regectively, w hich are obviously more than that of random proportion T he scale of gatial au-
tocorrelation increased gradually from clover land, apple land to famland There exists a stronger anisotropic
structure in E 0°andN 90° directions in both fam land and clover land (0 20 an), but gople land in the same di-
rection is close to isotropy.

Key words weibei dry highland; geo-statistics =il moisture atial heterogeneity
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