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Abstract

The optimal allocation of land resources is very important to achieve sustainable utilization of
land resources, but it is very difficult to realize the harmonization of multi-interest between dif-
ferent subjects. This paper takes the maximization of social, economic and ecological benefits as
the goal, and adopts the method of multi-agent system (MAS) and particle swarm optimization
(PSO), comprehensively considers the interrelationship between agents, and obtains a number of
land resources optimization configuration program, and a comprehensive evaluation of different
projects. Results show that: 1) The combination of MAS and PSO can be used to allocate different
land use types into different spatial units in the multi-objective constraints in the planning period,
so as to realize the optimal allocation of regional land resources. 2) Gray-related method and gray
multi-objective decision making method are used to evaluate the different projects, and results
show that scheme 2 is most valuable solution, and its value reaches 0.951, so it has been proved to
be the optimal scheme.
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Table 1. Main indicators of land use optimization allocation in Huangpu (hm?)
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Table 2. Factors of niche-fitness evaluation for land use function zoning
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Figure 1. Land use function zones of Huangpu
1. BEXLTtF AR S XE

Table 3. Compatibility between land use types and function zones

3. L FIREB SR XGFRAN

BERRX FIGEE X R RILRRX IR SR X
HhHh 0.362 0.391 1.000 0.284
el 0.385 0.363 1.000 0.296
P 0.336 0.427 0.761 1.000
R 0.291 0.227 1.000 0.254
WHEER A 1.000 0.893 0.472 0.079
A B i Al 0.438 0.263 0.699 0.176
A7 T FE H 0.674 1.000 0571 0.036
e npithi 1.000 1.000 0.872 0.109
7Rt Fe 1.000 1.000 0.893 0.177
7K 1.000 1.000 1.000 1.000
RF 1.000 1.000 1.000 1.000
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Figure 2. Comparison of spatial patterns of alternative sustainable land use optimization
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Table 4. Comparison of structures of alternative land use optimization allocation (hm?)
# 4. TbFIRMILE B REELEHITEL (hm?)

— iR Z R TR TR2 TR3 R4 RS TR6
Bty 2841.76 2797.64 2960.61 2803.22 2834.62 2543.67

Hh 92.44 115.76 101.16 116.68 90.72 90.62
A< Fi by
Mt 15,619.6 15,712.55 15,134.92 15,739.48 16,425.64 15,076.72
Mk 27.01 26.43 26.69 26.76 27.24 26.52
IRAE 17,746.79 17,473.69 16,151.74 17,535.26 17,651.38 19,017.43
A i R A 2671.19 2598.26 3014.21 2576.53 2642.01 2617.66
H 5 I ML TH 480.77 470.26 481.8 473.68 480.63 479.05
ATEIE 2073.58 2375.62 2465.71 2364.19 2174.28 2272.63
AKHIAGHE R 1601.61 1675.13 1733.93 1627.63 1617.88 1674.26
FABAFIH 1576.82 1570.6 2574.6 1532.36 1610.11 1543.67

AR
TR, 3685.43 3601.06 3771.63 3621.21 2862.49 3074.77
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Figure 3. Preferred result of sustainable land use optimization allocation in Huangpu
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