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Optimization of land use structure in North China Plain
based on ISM and fuzzy analysis: A case study of
Quzhou County in Hebei Province

SHI Yunyang, HAO Jinmin®, CHEN Hong
(College of Land Science and Technology/ Key Laboratory for Farmland Quality and Monitoring of

National Ministry of Land Resources, China Agricultural University, Beijing 100193, China)

Abstract In order to solve the developmental problem caused by the unreasonable structure and achieve the efficiency
from land use structure, a multi-objective programming model is constructed in this study. The targets of the objective
function and the constraint conditions of regional land use are quantified by ISM and fuzzy two stage algorithm is used to
optimize the land use structure. Taking Quzhou County as an example, the current plan (2012) is compared with the
optimization scheme and the natural evolution of land use structure (2035) , which is operated by the Markov algorithm.
The results show that: 1) The satisfaction of optimized utilization structure (2.87) is significantly higher than the current
plan (2.80), natural evolution scheme (2.23). And the rationality also is the highest one. The optimization scheme
has a certain validity. 2) Taking an analysis on the natural evolution scheme, it is found that the current economic
driving mode in Quzhou County causes damage to its water resources and regional ecological benefit. And it is also not
conducive to the improvement of the ecological environment. The main concluions are: 1) Based on the multi-objective
optimization model, the optimization method of land use structure embedded in ISM and fuzzy analysis has implications
for the optimization of regional land use structure. 2) Combining regional land-use optimization objectives, maintaining

the relative stability of the rest of the land structure, and coordinating the balance between cultivated land, residential
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quarters and industrial land, forest land and unused land are the basic approaches for optimization of regional land use

structure.

Keywords optimization of land use structure; multi-objective programming; interpretative structure model; fuzzy two

stage algorithm
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Table 1 Annual carbon sequestration and emission of different land type in unit area t/hm?
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Table 2 The land use structure and model variables of Quzhou County in 2012
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Table 3 Land use optimization in Quzhou County
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Fig. 2

Land use optimization of the target

architecture in Quhou County
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Table 4 Different types of unit area of economic and social

benefit coefficient calculation in Quzhou County
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Table 5 Different types of unit area of ecological benefit coefficient calculation in Quzhou County
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Table 6

The objective function of land use in Quzhou County
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Table 7 Optimization of land use structure comparison in Quzhou County hm?*
BB K 7R3 B K
5 H HE el iy o B T b 22 il 1B it FH b ) FH
IJ\ Cultivated Garden Forest Pasture Residential Ty FH Hb Land for water Unused
t
o land plots land land quarters and  Traffic land and conservancy lands
industrial land facilities

SR NS 53 051.54 298.12 450, 27 354.58 9 006. 82 1 988. 96 1 683. 21 834.59

R & 52 800.18 297.21 431. 26 351.49 9 167.63 2 055. 30 1674.46 499. 49

Wi B Bl A 7 & 53 354.72 306.23 644. 93 350. 00 9 073.24 2 075.17 1 670.00 193. 80
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Table 8 Different land use structure scheme comparison satisfaction in Quzhou

i B i Satisfaction

WS
G A I ek & i
Scheme
Economic Social Ecological Water consumption Comprehensive
B NS 0. 26 0.78 0.77 0.99 2. 80
EES-UES 0.99 0. 86 0.07 0.31 2.23
IR S 0.61 0. 96 0.61 0. 69 2. 87
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