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Abstract The purpose of the paper is to explore universal phenomenon and mechanism in land use system, a
proposition which has to be answered by modern land science. P- Bak, C- Tang et.al. enunciated the self-
-organized theory in 1980s. Based on this theory, and as a case study of China, the self-organized character in
China’s land use system is analyzed in different regions, scales and periods. The quantitative proofs have been
provided roundly in this paper. The self-organized character of land use system is significant to reveal the in-
ternal universal phenomenon and mechanism.
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Fig.1  Double logarithm plot of size-frequency relationship of patch areas of Beijing
Tab.1 Patch number of eight provinces
() () ( (
552 1267 5428 4954
2433 4953 2067 9386
8 _
- 1
lg N =2.8507 - 0. 69%41lgs
2
Tab.2  Results of size-frequency of patch areas of eight provinces
s - N
km? > 1 >5 > 10 > 20 > 40 > 60
() 503 306 193 108 51 29
km? > 1 > 10 > 50 > 100 > 150 > 200
() 2324 919 207 111 72 47
km? > 1 > 10 > 100 > 300 > 700 > 1000
() 1175 429 57 29 21 14
km? > 1 > 10 > 100 > 300 > 600 > 1000
() 4659 1957 224 73 36 21
km?* > 1 > 10 > 100 > 300 > 600 > 1000
() 5128 2381 242 72 36 24
km? > 1 > 10 > 100 > 300 > 600 > 800
() 1822 818 116 48 25 17
km > 1 > 10 > 100 > 1000 > 3000 > 5000
() 4815 3786 973 195 71 43
km > 1 > 10 > 10 > 200 > 1000 > 2000
() 8988 5514 910 163 84 29
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Tab.3  Relationships of size-frequency of patch areas in eight provinces
IlgN=2.8507 -0.6941lgs 0. 9607 LgN =3.9215-0. 8232lgs 0.9844
Ilg N =3.5003 -0.7390lg s 0.9812 LgN=3.4218 - 0. 7155lgs 0.9869
IlgN=3.1419 - 0. 65911gss 0.9937 Lg N =3.9440 - 0. 57991g s 0.9741
IlgN=3.8619 -0.8103lgs 0. 9865 LgN =4.2430 -0. 7671lgs 0.9721
4 8 -
Tab.4 Results of size-frequency of patch shape index of eight provinces
s — N
1.0 > 1.2 > 1.4 > 1.6 > 1.8 > 2.0
() 482 324 224 174 106 78
1 > 1.4 > 1.8 > 2 >3 > 4
() 2056 732 307 212 52 20
1 > 1.4 > 1.8 > 2 >3 > 4
() 1016 328 133 97 26 15
1 > 2 >3 > 4 > 5 > 6
() 4403 633 187 82 47 31
1 > 2 >3 > 4 > 5 > 6
() 5027 765 210 84 47 28
1 > 2 >3 > 4 > 5 > 6
() 1780 226 74 41 27 19
1 > 2 >3 > 4 > 5 > 6
() 4580 877 296 146 86 34
1 > 2 > 4 > 6 > 7 > 8
() 8334 1584 230 62 31 20
5 8 -
Tab.5 Relationships of size-frequency of patch shape index in eight provinces
lgN =2.7082 -2. 6584lgs 0.9977 lgN=3.7215 -2.9322lgs 0.9995
lg N =3.3364 -3.3734lgs 0.9977 lgN=3.1746 - 2. 5376lgs 0. 9951
lgN =2.9583 -3.1012lgs 0.9963 lg N =3.7057 - 2. 63491g s 0. 9955
lg N =3.6335-2.8023lgs 0. 9995 lg N =4.0052 -2.9054lg s 0.9967
- 3
4 - 5
5 n=6 1"0.0520.8114 8
3
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Tab. 6  Results of size-frequency relationship of patch areas of the whole land types of China
(km?) () (km?) () (km?) () (km?) ()
> 50 13538 > 400 1694 > 1000 619 > 7000 90
> 100 8219 > 500 1317 > 2000 308 > 8000 82
> 150 5347 > 600 1082 > 3000 210 > 9000 74
> 200 3819 > 700 913 > 4000 162 > 10000 68
> 250 2948 > 800 786 > 5000 129 > 20000 38
> 300 2388 > 900 695 > 6000 111 > 30000 27
7 —
Tab.7  Results of size-frequency relationship of patch shape index of the whole land types of China
) ) (
> 1.0 13147 > 2.0 1275 > 6.0 69
> 1.2 7269 > 2.5 657 > 7.0 40
> 1.4 4193 > 3.0 387 > 8.0 31
> 1.6 2589 > 4.0 177 > 9.0 25
> 1.8 1759 > 5.0 106
6 _
lg N=5.8641 —10. 0098 lgs 4
7 —
lg N=4.0155-2.8365 lgs 5
4 0. 9987 R n =24 roos =0.4227 5 0.9979
R n=24 r.0s=0.5324
1: 400 -
™ 1: 10 1: 10000
8 1: 10 -
8 1:10 -
Tab.8  Results of size-frequency relationship of Beijing in scale 1:100, 000
km? () km? () km? () km? (
>0.5 2291 > 1.0 6703 > 20 84 >5.0 143
> 1.0 1222 > 2.0 1853 > 30 65 > 6.0 76
> 5.0 277 > 3.0 610 > 50 39 > 7.0 46
> 10.0 158 > 4.0 258 > 100 21 > 8.0 27
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8 1: 10 -
lg Na=3.0837-0.88011gs 6
1: 10 -
lg N=3.9683 -2.6762 Igs 7
6 7 0.9997  0.9934 R n =38 roos =0.7067
9 1: 10000 -
9 1: 10000 -
lg N=2.3602 -0.9229 Igs 8
1: 10000 -
lg N=4.2746 - 2. 5301 Igs 9
8 9 0.9971  0.9979 R n=38 ryos =0.7067

1: 400 1: 100 1: 10 1: 10000 -

9 1:10000 -
Tab.9  Results of size-frequency relationship of Shenzhen in scale 1:10, 000

km? () km? () ()

> 0.01 12565 > 1.0 20100 > 2.0 116 > 5.0 291

> 0.1 2543 >2.0 3461 >3.0 83 >6.0 184

>0.5 493 >3.0 1082 >5.0 47 >7.0 144

> 1.0 246 > 4.0 503 > 10.0 25 >38.0 120

4
10 11 ™ 1986 1995 2000  1: 10000
10 -
Tab. 10  Results of size-frequency of patch areas of Panjin
(km?) 1986 () 1995 () 2000 () (km?) 1986 () 1995 () 2000 (

> 0.1 1496 1080 1075 > 3.0 73 66 68
> 0.5 496 331 337 >5.0 50 49 48

> 1.0 235 150 160 > 10.0 27 28 27
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Tab.11  Results of size-frequency of patch shape index of Panjing

1986 1995 2000 1986 1995 2000

) () ) () () )

> 1.0 1830 1370 1144 > 1.8 305 169 164

> 1.2 1013 687 647 >2.0 235 130 125

> 1.4 634 386 375 >3.0 68 42 41

> 1.6 438 247 242 > 4.0 31 18 17
12 -

Tab. 12  Relationships of size-frequency of Panjing

1986 lg N=-0.89901gs + 2.3370 0. 9966 1986 lg N=-2.9316 lgs + 3.2431 0.9997
1995 lg N=-0.80081gs + 2.2312 0. 9980 1995 lg N= -3.0632 lgs + 3.0623 0.9974
2000 lg N= -0.80801lgs + 2.2359 0. 9988 2000 lg N=-3.0093 lgs + 3.0245 0. 9989
10 11 1986 1995 2000 - 12
12 R n=6 1.0s=0.8114 n=8 rp05=0.7067
5
13
13
Tab. 13  Cultivated land and Land areas for different scale cities of China
1991 km?> 1995 km? 1996 km? 1995 km?> 1996 km?
> 20 4069. 470 1194.5 1170.3 54.0 53.9
> 50 1845. 070 306. 2 295. 1 14.7 13.8
> 100 1143.330 184. 4 175.0 7.6 6.8

> 200 347.533 98.9 89.6 3.0 3.2
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Tab. 14  Double logarithm relationships of city size and cultivated land(land) area

1991 lg N = -1.0250 lgs + 4.9896 0.9792
1995 lg N = —1.0625 lgs + 4.3955 0. 9866
1996 lg N = -1.0949 lgs + 4.4318 0.9883
1995 lg N = -1.2319 lgs + 3.3130 0.9974
1996 lg N = -1.2159 Igs + 3.2716 0. 9956
1 s N 14
14 R n=4 1005 =0.9500
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