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The spatial heterogeneity of soil physical properties in forests
WANG Zheng—Quan , WANG Qing*Cheng (Northeast Forestry University, Harbin,150040)

Abstract : Spatial heterogeneity is one of important properties in soil. We use the principle and methods of

geostatistics to study spatial heterogeneity of soil physical properties under old growth korean pine

forests. The results of semivariogram analysis show that there are high degrees of spatial heterogeneity in

soil moisture,bulk density,capillary moisture capacity and porosity. In 0~10 cm laryer,the scale of spatial

heterogeneity is 11~13 m,and that is 6~8 m in 11~ 20 cm layer. The degrees of spatial heterogeneity

changes with this scales. The nugget variance to sill ratio shows that spatial heterogeneity of autocorrela-

tion in total spatial heterogeneity are 52. 9% ~73.7% (0~ 10 cm layer)and 69. 3% ~93.6% (11~20 cm

layer)respectively s Both soil moisture and porosity have a stronger anisotropic structure in E 0° and N 90°

directions . bulk density and capillary moisture capacity in the same directions are close to isotropy. The

semivariograms of these physical factors have a close relationships and effect on each others.
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1 (0~20 cm)

Table 1 Statistical parameters of soil physical factors(0~20 cm)in korean pine forests

(ecm)
Factors Soil depth X Sb v Sk Ru !
0~10 52.51 16. 60 0.316  —0.006  2.625 75
Soil moisture 11~20 35.75 10. 25 0. 286 0. 146 3. 290 42
0~10 0. 630 0.16 0.253 —0.371 2.618 75
Bulk density 11~20 0. 850 0.11 0.129  —0.032  4.345 42
0~10 90. 140 37. 38 0.414 2.533 10. 860 75
Capillary moisture capacity 11~20 58. 480 10. 50 0.179 0.146 4.171 42
0~10 64. 610 6. 80 0.105 0. 242 4.793 75
Soil porosity 11~20 60. 770 4.57 0.075 —0.335 3.536 42
2.2
7(h) s s
o 2 3 0~10ecm  11~20cm N
4 . 2 o s
N N .4
> (Co) (Co+C),
s (a),
s s s s o s
o 4 , 0~10 cm s 11~13 m s 11~20
cm s 6~8 m o o s
2 (0~20 cm)
Table 2 Smivariogram model and parameters of soil physical factors on korean pine forests
(cm) ;
Factors Soil depth(cm) Model co Cot€ Co/CotC b K
0~10 sph 180 640 0. 281 11.5 1.976 0. 365
Soil moisture 11~20 sph 14 85 0.164 6.5 1.704 0.312
0~10 sph 0. 030 0.091 0.329 13.5 1. 999 0. 384
Bulk density 11~20 sph 0.002 0.012 0.166 6.8 1. 586 0.298
0~10 sph 0. 040 0.152 0.263 13. 6 1.94— 0.365
Capillary moisture capacity 11~20 sph 0.004 0.013  0.307 7.8 1.941  0.313
0~10 sph 21. 60 45. 80 0.417 12.6 1.924 0. 366
Soil porosity 11~20 sph 5. 80 20.60  0.281 8.6 1.845  0.217
Sph=
2.3
Li s . [820
, (C=Co+C—Co) . (Co/Co+C)

s (C/Co+C)
. 2 , 0~10 cm 26.3%(
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Table 3 Relations amonge semivariograms of soil physical factors within range in korean pine forests

Factors Soil moisture Bulk density Capillary moisture capacity Soil porosity
1
Soil moisture
0.732** 1
Bulk density 0.188
0.553" " 0.599" *
Capillary moisture 0.188 0.655"**
capacity
0.468* 0.238 0. 344 1
Soil porosity 0. 063 0.505~ 0. 367
* ,a(0.05)=0.444; * % . ,a(0.01)=0.561
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