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Table 1 Sol types and their patch number of China
Soil type Pa ch number( piece) Soil type Patch number( pie ce)
Southern paddy soil 185 Brown caliche soil 65
Shanxue paddy soil 41 Sierozem 20
Northern paddy soil 15 Gray desert soil 23
Huanggang soil 6 Gray-brown desert soil 84
Huangyan soil 15 Brown desert soil 52
Huanglu soil 32 Dark meadow soil 61
Lou soil 7 Gray meadow sol 63
Dark loessial soil 27 Bog soil 79
Mian sol 15 Coastal solonchak 5
Mellow blak earth 20 Solonchak 15
Fluve-aquic sol 122 Continental solonchak 134
Irrigation silting soil 10 Solonetz 0
Oasis soil 74 Phosphe-cal cic soil 0
Latosol 18 Limestone soil 51
Latosolic red soil 96 Purplish soil 32
Red earth 139 Takyr 16
Torrid red soil 2 Aeolian soil 84
Yellow earth 144 Mountain meadow soil 21
Yellow-brown earth 54 Mount ain shrub steppe soil 4
Brown earth 108 Dark felty soil 45
Cimamon soil 54 Subalpine geppe soil 1
Gray- cimamon soil 23 Felty soil 128
Dark brown earth 60 Alpine steppe soil 14
Bleached podmlic soil 7 Alpine desert sol 11
Gray forest soil 13 Frigid desert soil 110
Black soil 15 Glacier and snows 161
Bleached beijiang soil 30 Salt lamella 5
Chernozem 77 Lake 185
Cast anozem 135 Total soil types 3013
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Table2 Relationship between perimeter and area of patches of soils different in type in China
Soil type - Relationship of perimeter and area ) Correlation coefficient”
Southern paddy soil kA= 1.3451gP + 1.798 0. 958 0°
Shanxue paddy soil lgeA = 1.5771gP + 0 596 0. 983 3"
Northern paddy soil IlgA = 1. 2941gP + 2 132 0. 810 6*
Huanggang soil lgA = 1. 04 1gP + Q 566 0. 8425
Huangyan soil IlgA = 1.3421gP + 1 875 0. 969 2"
Huanglu soil lgA = 1. 28361gP + 2 521 0. %30
Lou woil lgeA = 1.5151gP + O 83 0. 900 5"
Dark loessial soil lgA = 1.4171gP + 1 562 0. 959 4"
Mian soi leA = 1.3101gP + 2 186 0. 976 0*
Mellow blad earth lgA = 1.3921gP + 1 739 0.914 5"
Fluve-aquic soi IlgA = 1. 2801gP + 2 245 0.9519"
Irrigation silting soil IlgA = 1. 241gP + 2 580 0. 933 3"
Oasis soil IlgA = 1.3351gP + 1 907 0. 968 3"
Latosol lgA = 1. 6501gP + 0 195 0. 91 2*
Latosolic red soil leA = 1.5841gP + Q554 0. 983 5"
Red earth lgeA = 1. 5261gP + 0862 0. 800"
Yellow earth IgA = 1.3621gP + 1 &1 0. 965 5*
Yellow-brown earth IlgA = 1. 344 1gP + 1 919 0.979 1"
Brown earth IgA = 1. 469 IgP + 1 177 0.9715"
Cimamon soil lgA = 1.4011gP + 1 583 0. 43 3*
Gray- cinmamon soil IlgA = 1.3341gP + 1913 0. B37"
Dark brown earth IlgA = 1. 268 IgP + 2 329 0. %63 5
Bleached podalic soil IlgA = 1.3681gP + 1 877 0. %89 4"
Gray forest soil IgA = 1. 48 1gP + 1 382 0.9351"
Black soil leA = 1.3181gP + 2 075 0.9355"
Bleached beijiang soil lgeA = 1.3061gP + 2 044 0. 439"
Chernozem IlgA = 1. 236 1gP + 2 470 0. 952 9"
Castanozem IlgA = 1.3561gP + 1 832 0. %50
Brown caliche soil lgeA = 1.2591gP + 2 319 0. 955 3"
Sierozem lgA = 1.3941gP + 1612 0.9529"
Gray desert il IlgA = 1. 261gP - 0 117 0. 40 6"
Gray-brown desert soil IgA = 1.3261gP + 1 %4 0.959 6
Brown desert soil IlgA = 1. 43 1gP + 2 431 0. 963 2"
Dark meadow soil IgA = 1. 061gP + 3 148 0. %5 1*
Gray meadow soil leA = 1. 1891gP + 2 621 0. 537"
Bog woil lgA = 1. 47 1gP + 3 426 0. 937 4
Coagtal solonchak IlgA = 1. 506 1gP + 0 833 0. 988 2"
Solonchak lgA = 1.2131gP + 2 569 0.974 6"
Continental solonchak lgeA = 1.2921gP + 2 (76 0. 897 8"
Limestone soil IlgA = 1.3401gP + 2 (020 0. 957 9"
Purplish soil IlgA = 1.3931gP + 1702 0.972 6
Takyr lgA = 1. 38 IgP + 3 787 0. 785 5"
Aeol an soil IgA = 1. 5611gP + 0 836 0. 937 4"
M ountain meadow soil lgA = 1. 147 1gP + 2 866 0. 971 9"
Mountain shiub steppe soil lgA = 1. 1261gP + 2 880 0. 949"
Dark felty soil IlgA = 1. 191 1gP + 2 538 0. 9816"
Felty soil lgA = 1. 47 1gP + 2 281 0. 958 0
Alpire steppe soi lgA = 1.269 IgP + 2 262 0. 978 6*
Alpine desert soil IlgA = 1. 251gP + 2 465 0. 989 9"
Frigid desert soil IlgA = 1. 24 1gP + 3 388 0. 938 6
Glacier and snows IlgA = 1.3521gP + 1717 0.971 17
Salt lamella leA = 1.5721gP + Q 796 0. 976"
Lake lgA = 1. 404 1gP + 1419 0. 9367
Total soil types lgA = 1.3921gP + 1 585 0. 959 7*
1) IlgP kA Correlation coefficients calculated based on logarithm relationship between p and A; * 0.05

Symbol * represents statistical sgnificance at 0. 05
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Tale 3 Fractal dmensbns of ik difeent n type n Chim
Soil type Fractal dimension Soil type Fractal dimension
Southern paddy soil 1. 486 Castanozem 1 474
Shanxue paddy soil 1.267 Brown caliche soil 1. 587
Nortthern paddy soil 1.545 Sierozem L 434
Huanggang soil 1.246 Gray desert il 1158
Huangyan soil 1.489 Gray-brown desert soil L 507
Huanglu soil 1.618 Brown desert soil 1 608
Lou soil 1.320 Dark meadow soil 1 84
Dark loessial soil 1.411 Gray meadow soil L 681
Mian soil 1.526 Bog soil 1. 908
Mellow blad earth 1.436 Coastal solonchak 1327
Fluve-aquic soil 1.561 Solonchak 1 648
Irrigation silting soil 1.633 Contmental solonchak L 548
Oasis soil 1.497 Limestone soil 1492
Latosol 1.211 Purplish soil L 435
Latosolic red soil 1.262 Takyr L 925
Red earth 1.309 Aeol an soil 1 281
Yellow earth 1. 468 M ountain meadow soil 1 743
Yellow-brovn earth 1.487 Mountain shrub steppe soil L 774
Brown earth 1.361 Dark felty soil 1 679
Cimamon woil 1.427 Felty soil L 602
Gray- cinnamon soil 1.498 Alpine steppe soil L 574
Dark brown earth 1.576 Alpine desert soil 1 631
Bleached podmlic woil 1. 461 Frigid desert soil L 952
Gray forest soil 1. 381 Glacier and snows 1 478
Black soil 1.517 Salt lamel 1 271
Bleached beijiang soil 1.530 Lake 1 423
Chernozem 1.617 Total soil types 1 436
P P
(7) 3, 6
SK( 4
4, ,
>
4, , D( 3
L( D SC 9
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Table 4 Stability indexes SK of spatial structure of soils different in type in China
Soil type K Soil type K

Southern paddy soil 0.013 7 Casanozem 0057
Shanxue paddy sil 0235 Brown caliche soil 00877
Northern paddy soil 0.045 1 Sierozem 00653
Huanggang soil 0.253 7 Gray desert soil 03418
Huangyan soil 0.010 2 Gray brown desert soil 00077
Huanglu soil 0.118 0 Brown desert soil 01080
Lou soil 0.180 0 Dak meadow soil 03240
Dark loessial soil 0.08 6 Gray meadow soil Q01812
Mian sol 0.026 3 Bog soil 0 408 6
Mellow blak earth 0.063 9 Coasal solonchak 01722
Fluve-aquic soi 0.061 6 Solonchak 01481
Irrigation silting soil 0.133 3 Continental solonchak 00480
Oasis soil 0.002 1 Limestone soil 0 0080
Latosol 0.288 2 Purplish soil 0 064 6
Latosolic red soil 0.238 0 Takyr 04253
Red earth 0.19 2 Aeolian soil 02189
Yellow earth 0.031 9 M ountain meadow soil 02437
Yellow-brovn earth 0.012 8 Mountain shrub steppe =01 02749
Brown earth 0.139 0 Dark felty soil 01790
Cimamon soil 0.072 5 Felty soil 01029
Gray- cimamon soil 0.001 3 Alpine steppe soil 00749
Dark brown earth 0.076 5 Alpine desert soil 01316
Bleached podmlic woil 0.039 0 Frigid desert soil 04524
Gray forest soil 0.118 9 Glacier and snows 00213

Black soil 0.017 0 Salt lamel b 0281
Bleached beijiang soil 0.030 8 Lake 00761
Chernozem 0.117 9 Total soil types 00637

S 0.25x P (10) D= 1.213+ 0.0002 L+ 0. 157 8 S (11)
Ja (11) 0.349 2,
,P ,A (n= 53, Ro.os= 0.338 2),
.S D L S
D
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Table 5 Average patch shape indexes (S) of soils different in type in China
Soil type S Soil type S
Southern paddy soil 1. 609 Casgt anozem L 81
Shanxue paddy soil 1.423 Brown caliche soil 2 078
Northern paddy soil 1.428 Sierozem 1 898
Huanggang soil 1. 656 Gray desert il 1 558
Huangyan soil 1. 824 Gray-brown desert soil L A5
Huanglu soil 1.791 Brown desert soil 2 056
Lou soil 2. 141 Dark meadow soil 2 188
Dark loessial soil 1.342 Gray meadow soil 1 769
Mian sol 2.100 Bog soil 1. 766
Mellow blak earth 1.529 Coastal solonchak 2 361
Fluve-aquic soi 1. 629 Solonchak 1 40
Irrigation silting soil 1.712 Continental solonchak L 704
Oasis soil 1.356 Limestone soil 1 595
Latosol 1.711 Purplish soil 1. 898
Latosolic red soil 1. 642 Takyr 1 558
Red earth 1.822 Aeolian soil 1 535
Yellow earth 1.842 M ountain meadow soil 1. 336
Yellow-brown eath 1.763 Mountain shrub steppe o1 2 813
Brown earth 2.058 Dark felty soil 2 622
Cimamon soil 1.594 Felty soil 3 7
Gray- cinmamon soil 1.914 Alpire steppe soil 2 600
Dark brown earth 1.716 Alpine desert soil 2 506
Bleached podmlic soil 1. 547 Frigid desert soil 1 619
Gray forest soil 1.358 Glacier and snows 1. 458
Black soil 1.708 Salt lamel b 1 372
Bleached beijiang soil 1.833 Lake L 535
Chernozem 1.822
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FRACTAL AND FRACTAL DIMENSION OF SPATIAL DISTRIBUTION
OF CHINA SOIL SYSTEM

Zhu Xiaohua! Yang Xiuchur®  Cai Yunlong®
(1 Instiute o Geographical Sdence and Natural Resources Research, Chinese Academy o Sciences, Bejing 100101, China)
(2 Insiitute  Agriaultural Resources and Regional Plarming, Chinese Academy f Agricultural Sdences, Bejing 100081, China )
(3 Depariment f Resource & Erwironment & Geography, Pding Unwersity, Bajing 100871, China)

Abstract B. B. Mandelbrot enunciated the concepts of fractal and fractal dimension in 1967. They have found applice-
tion in a variety of fields ever since. Fractal theory is a new method to obseve and explain the complexity and mechanism of na-
ture. Although fractal dimensions of lots of phenomena were calculated, related studies on fradal charaders of soils of China are
seldom seen. This issue is discussed in this paper. Some significant conclusions are drawn:

(1) A certain relationship between perimeter and area of soil patches objedively exists for soils in China.

(2) Fractal dimensions of soils of China are calculated. I is the bigest with the cold desert soil being 1. 952 4, and the
smallest with the gray desert soil, being 1. 158 2.

(3) The fractal dimensions of soils of China tend to increase from the south to the northeast and northwest of the country,
showing a rising trend with the topography rising from southeast to northwest, in the QinghatTibet Plateau.

(4) The stability of spatial structure is the highest with the cold desert soil and the smallest with the gray cinnamonic soil.

(5) The stability of spatial structure of soil type declines from South China to Northeast China, but rises from the southeast
to the northwest in the QinghaiTibet Plateau.

(6) Physical mechanism of the spatial fractal strudure of the soils of China is also revealed. It is indicated that the average
indexes of number and shape of soil paches are the most mportant factors which influence spatial fradal strudure of the soils. In
other words, the spatial fradal structures of soils are mainly influenced by geametric characteristic of the spatial pattern of soils.

Key words Fradal; Fractal dimension; Soil; Spatial distribution; China



