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Fig-1 Classification system of land use in the framingpastoral region of northem Shaanxi
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1. #k#h Cultivated land

2. HkHs Forest land

3. B} Grass land

4. #1% F H Construction land
5. JKI Water area

6. RH) A 1 # Unusable land

11. /K HT Paddy field: 12. 7K Jgi Trrigable lands 13. 5231 Dry land

21. A5 Pk H1 Woodland ; 22. EABKHE Spinney land; 23. BibkH1 Sparse woodland

31 RERFH Natural grassland

A1 I4E K JE B 5 Urban and country area; 42. 383 ff #1 Transportation land; 43. T I} Mine land
51 Y7 7K River area; 92. YA 7K Reservoir area; 93. 4 Beach area

61. FTELHL Waste areas 62. EhTHHh Salina land; 63. {1 HL Swampland ; 64. Y>3 Sand; 65. £ }h Bared
land; 66. #f25 £k Bared gravel land
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Table 2 Dynamic change of land use in the farmingpastoral region of northern Shaanxi from 1986 to 2003

AR AL (10" hm®) R 3 (%)

TR (10" hm)

FWZER Area Area change Rate of area change
Landscape type
1986 1993 2003 1986~1993 1993~2003 1986~1993 1993~2003
HtHb Cultivated land 95.45 86.77 84.93 —8.68 —1.84 —1.30 —0.21
b Forest land 52.68 82.10 96.86 29.41 14.76 7.98 1.80
EH Grass land 84.85 90. 89 78.95 6.04 —11.94 1.02 —1.31
7% F Hb Construction land 0.53 0.68 5.11 0.15 4.43 4.12 65.25
JK 4, Water area 4.75 4.17 4.00 —0.58 —0.17 —1.74 —0.40
KA ]+ Unusable land 28.46 17.81 17.54 —10.65 —0.27 —5.35 —0.15
Yo Desert land 89.36 73.67 68. 69 —15.69 —4.98 —2.51 —0.68
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Table 3 Fractal model of landscape types from 1986 to 2003

()& FREL BT (W3 3) .
XHEE RS LZEAL K2R 3 Hp 5 X R A 3 i A

1986 1993 2003
EX)IE?SEE N 3 2 N o 2 N o 2
i o HOLFRH R o HOLFH R o HOLFH R
type Model Correlation Model Correlation Model Correlation
odel odel lodel
index index index
Hih 1o _ - _
InA(r) = 1.3579InP(r) +1.1326  0.9648 InA(r) = 1.4374]n P(r) +0.4929 0.9650 InA(r) = 1.4028ln P(r) +0.9111  0.9703
Cultivated land
ety InA(r) = 1.3466]n P(r) +1.2089  0.9629 InA(r) = 1.3582InP(r) +1.0926 0.9631 InA(r) = 1.3949m P(r) +0.93 0.9644
Forest land
('E_flmnd InA(r) = 1.3251InP(r) +1.3874  0.9618 InA(r) = 1.3212lnP(r) +1.3729 0.9599 InA(r) = 1.4073]n P(r) +0.833 0.9614
Grasslal
fEaardziball
Construction  InA(r) = 1.4332InP(r) 0.7476 0.9558 InA(r) = 1.4539n P( r) 0.4968 0.9610 InA(r) = 1.5283InP(r) t0.0072 0.9513
land
TK I, - . _ - _
InA(r) = 1.3089InP(r) +1.3659  0.9548 InA(r) = 1.3867In P(r) +0.6602 0.9536 InA(r) = L.4501In P(r) +0.5002  0.9705
Water area
AR Lo InA(r) = 1.3336lnP(r) +1.272 0.9594 InA(r) = 1.3796In P(r) +0.9029 0.9463 InA(r) = 1.433InP(r) +0.6856 0.9516
Unusable land
Yl
De{/iﬂf | InA(r) = 1.42751n P(r) +0.664 0.9687 InA(r) = 1.4821In P(r) +0.2631 0.9637 InA(r) = 1.4657InP(r) +0.5502  0.9643
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Table 4 Fractal dimensions and stability indexes of landscape types from 1986 to 2003

1986 1993 2003
%Xm%@ . ) 3 . ) 3 3. o) 3
Landscape type Vag 44 Fa e AL I3 YR e PR 3L IYYEEL Fa e PR 3L
Fractal dimension Stability index Fractal dimension Stability index Fractal dimension Stability index
. Cultivated land 1.4729 0.0271 1.3914 0.1086 1.4257 0.0743
B Forest land 1.4852 0.0148 1.4725 0.0275 1.4338 0.0662
i Grass land 1.5093 0.0093 1.5138 0.0138 1.4212 0.0788
% I # Construction land 1.3955 0.1045 1.3756 0.1244 1. 3086 0.1914
JKI, Water area 1.5280 0. 0280 1.4423 0.0577 1.3792 0.1208
ARAF 31 Unusable land 1.4997 0.0003 1.4497 0.0503 1.3957 0.1043
YbHb Desert land 1.4011 0.0989 1.3494 0.1506 1.3645 0.1355
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Fig-1 Change of fractal dimensions for each
landscape types in 1986~2003
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Fig-2 Stability indexes of landscape types in different period
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Land use change at farm household scale based on game theory
— A case study of Mengcha Village

. 1 1,2 . 1
GAO Hai~dong » CHEN Hai "~ XI Jlngl, WANG Tao
(1. Department of Urban and Resources Sciences Northwest Uniersity > Xi ' an, Shaanxi 710069, China;
2. Institute of Soil and Water Consewation, CAS and Ministry of Water Resources Yangling, Shaanxi 712100, China)

Abstract . A pattern of static games of complete information was set up to analyze land use change of Mengcha Vil-
lage in Mizhi County of Shaanxi Province based on farm household questionnaires from geography and economics perspec-
tives. Through ways of GIS and GPS land use spatial information was connected with farm households " social and eco-
nomical behaviors characteristics- With maximizing benefits as the goal, new land use and household business patterns
formed in the village, in which the minority of the households contracted rainfed land for orchard: some contracted irri-
gable land, some gave up land completely and went out for hired working, while the majority worked for farming in busy
seasons and went out for hired working in slack seasons- The new land use patterns achieved double-win effects both eco-
nomically and ecologically -

Keywords : land use change: static games of complete information; farm household ; Mengcha Village
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Land use landscape pattern changes based on information entropy and fractal theory
A case study of the farming-pastoral region of northern Shaanxi

JIA Ke'li's ZHANG Jun-hua’s CHANG Qing rui’
(1. School of Resources and Emvironment, Ningxia Unwersity Yinchuan, Ningxia 750021, China;
2. The Applied Research and Development Center For New Technology, Ningxia Unwersity, Yinchuan, Ningsia 750021, China:
3. College of Resources and Emironment Northwest A & F University > Yangling, Shaanxi 712100, China)

Abstract ; The fractal theory and information entropy have provided a new approach for study of some geographical
phenomena, such as instability and complex structure and orderlies, and it has a broad prospect for application in land
use landscape pattern study - Guided by the fractal theory and information entropy and the techniques of remote sensing
and technology support of GIS, the patch fractal dimension and stability index and Shannon entropy of landscape were
calculated in the farmingpastoral region of northern Shaanxi, and based on calculation, change in fractal character and
information entropy of the land use landscape structure in the region was analyzed - The results showed that : from 1986 to
2003, great changes of land use landscape took place in the region: the characters showed that woodland: construction
land area increased intensively; but cultivated land. water body, unusable land and sandy land area decreased consis-
tently . The fractal dimension D of each landscape type has a decreasing tendency, on the contrary, its stability index
tends to be increasing, which show that the structure of land use landscape tends to be simple and the stable on space-
The information entropy of landscape structure in the study area has been rising in general since 1986, indicating a de-
crease in orderliness of land use system-

Keywords : land use; landscape pattern; information entropy ; fractal ; farming pastoral region of northern Shaanxi



