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Table 1 The amount of different types of land for farm households

AR 25 oA
Type of households Planting crops
AR FBUE () Number of households 35
33 AEL( ) Land-holding persons 188
HIKPRHEHOR (hm®) Total irrigated land 10.77

‘é'q:':iﬂ%i&%(}unz) Total rainfed land 37.81

TR TR A TR T oA
For hired working Planting fruit trees  Planting crops 1= hired working
39 9 58
182 38 261
10.43 2.18 14.96
36.60 7.64 52.49
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Table 2 Calculated values of farm household incomes

I H ltem Vsh Vsq Ve Dc Ds
N — 2
HRECE (m'-a)) 31500 5000 18000 4500 2400
Calculated values
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Table 3 The game between households for hired

working and planting crops

‘ ¢ AR K
St'!d(tmg Cont %Ej{ (%?Ed land Not cnntracting
rategy ontracting irrigated lan irrigated land
SMBEAT T W X De(44800), W(43600),
For hired working (m ™ ) X Ve nX De(9120) m % Ve (5520)
AAMEAT T nX De(1200), nX Ve(4800),

Not for hired working (m™+ n) XVe— nX Dc(9120) m X Ve (5520)
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Table 4 The game between households for planting fruit trees and planting crops

ARG K G

Not contracting irrigated land

1S A K e
Strategy Contracting irrigated land
Sy i) (p+q)><Vsh*q>< Dst X Dc(59598),
Contracting rainfed land (m ) X Vet gX Ds— nX De— ¢ X Vg (8172)
AR AL m X De p X Vsq(3945),

Not contracting rainfed land

(m ™ n) X Ve mX D g X Vg (11745)

(p+q) X Vsht nX Ve g X Ds(62523),
m X Vet g X Ds— g X Vg (4932)
nX Vet p X Vsq(6870),

mX Vet ¢ X Vsq(8820)
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Table 5 The game between households for hired working and planting fruit trees

553 AL R, 28 KR AR R
Strategy Contracting rainfed land for orchards Not contracting rainfed land
SMHITT W ¢ X Ds(45856), W (43600) ,
For hired working (pT q) X Vsh— g X Ds(54129) m X Ve p X Vsq(6870)
FHHTT ¢ D(2256), pX Vsg(2530),

Not for hired working

(p+q) X Vsh— g X Ds(54129)

¢ Vsq(2820)

RO MRRPAMRFBITIRAEE

Table 6 The game between households planting fruit trees and planting crops + hired working

A

Not contracting rainfed land

553 AL R, 28 R
Strategy Contracting rainfed land for orchards
SMEATT Wt m X Vet ¢ X Ds(35864) ,
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Not for hired working
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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



