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Abstract: Land use planning involves categorizing spatial units on the basis of land use type to yield optimum productivity.
While the planning is known to have two approaches—Iland use proportion optimization and land use layout optimization,—
studies have mostly focused on the former quantitative approach, rarely attending to the latter. The existing literature applies
some time-consuming heuristic methods to optimize land use layout, and therefore, this study attempts to solve this using the
CLUE-S model with a reference point approach. While this model has been widely used to simulate future land use layout,
there exist great differences between optimization and simulation, as optimization aims to achieve better benefits from land
use layout, while simulation is used to deduce a layout with rules involving historical changes. In order to realize the

multiple objectives of land use and to optimize land use layout for spatial welfare, thus increasing land resource allocation
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efficiency, this study focuses on the regional land use layout optimization under different scenarios. First, a reference point
programming approach is formulated to optimize land use structures in the different scenarios. Then, optimal distribution
rules for different land use types are extracted from current land use map through logistic regression. Finally, using optimal
land use structure as the quantity constraint, the CLUE-S model embedded with optimized layout rules is applied to optimize
overall land use layout in the different scenarios. The results of this study show the following: the economic value of land use
is 1040 billion RMB under the economic priority scenario, the ecological value is 9.7 billion RMB under the ecology priority
scenario, and the area of land that represents human well-being is 351271 hectares under the scenario of public well-being
priority. The goal of economic growth is the most sensitive to scenario variation of land use structure, while the public well-
being goal is the most insensitive to scenario variation. Compared with the existing layout, there are drastic differences in the
land use optimal layout under the economic priority scenario, where urban land expands towards east and northwest as well
as in the ecology priority scenario, where the amount of garden and forest land was allocated to the hilly area in the
southwest and the Yangtze River side in the south of downtown of Yangzhou city. The method of optimizing land use layout
under different scenarios as proposed in this study could supply effective technical assistance for land use plan and

ecological plan.

Key Words: CLUE-S model; land use scenario; land use layout optimization; reference point method; optimal land

layout rules
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Fig.1 Flow chart of methods applied in this study
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Table 1 The three land use scenarios and its targets values—Measurement Unit: Million Yuan hm

U, /S5 b E U, /S AR E U, /SR

2

2R : . . . ! . Hr 1 H 5 2 Ht5 3

Scenario type Ration to the optimal ~ Ration to the optimal ~ Ration to the optimal Goal 1 Goal 2 Goal 3
: economical benefit social benefit ecological benefit

&5 1 Scenario 1 0.9 0.2 0.2 10.4x107 330848 8.4x10°

1% 5% 2 Scenario 2 0.2 0.9 0.2 9.1x10’ 351271 8.3x10°

5 3 Scenario 3 0.2 0.2 0.9 6.5%107 330848 9.7x10°

(1) REERBATAE S, MIREERKRIY - A I SO e kR &Gt , al = A 2 5 25 10.4x107J7
TG, A AR A A A1) ) FH b T BUR: 330848 hm?, AR FI 254 8.4x10° J5 70, A Hu A FHZS 4 v  I4E T FH i
2 40157.97 hm? 34K 8.86% , 338 /K F FHHIIE K T 100% , b E i 2 16478.03 hm?*, 5 EMI4E LK T iF 2
SR R A 3k S FH b A 28 5% 7t R B TR B Al s e KA B AR R, B0 25 ) L 29 o X Rl ) B i
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Table 2 land use structure of different scenarios—Measurement Unit: hm?

i o e
Scenario 1 Scenario 2 Scenario 3

% b 284064.89 314391.00 314391.00 314391
%) el iy 13082.81 9157.96 11120.385 18158.86
3 A 5129.22 16478.03 8478.03 16478.03
%y LR ) 0 0.00 0 0
s Heqk 49261.06 30297.90 40054.88 54057.61
%6 W T M 36889.42 40157.97 37083.35 30157.97
%7 M T R AT HE 64405.22 15200.64 34290.03 15200.64
Xy B 7K ) H b 20127.01 41499.69 25093.67 17739.98
%9 Hedik i 1867.06 1256.58 2590.77 1256.582
X1 KR 172366.25 180984.60 174320.91 180984.6
Xy WEARTH 11157.78 8926.40 11157.78 9926.4
%y KA 1 770.31 770.31 540.23 770.31
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Table 3 Optimal criterion of land use layout with Logistic regression form
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AR T R

0.772 1.43 -8.93x10™  -3.35x1073 — 2.48x1075 -2.97x107°  -9.08x107> -1.05x107> -7.85x1073
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Fig.2 Current spatial land use layout Fig.3 Optimal land use layout under the Economic priority

scenario
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Fig.4 Optimal land use layout under the Well being priority Fig.5 Optimal land use layout under the Ecology priority scenario

scenario
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