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Land-use Optimization Strategy of the Country Parks Based on

Multi-Objective Optimization Model Algorithm: A Case Study on
Shanghai Pujiang Country Park
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Abstract

Enhancing ecosystem services and optimizing spatial structure are two main objectives of country park planning. However, convention-
al country park planning strategies focus on recreation services, ignoring the optimization of land-use structure and the improvement of
complex ecosystem services. And it is urgent to introduce quantitative decision-aid strategies to assist country park planning. This paper
aims to explore the country park land-use optimization strategies. Using the Shanghai Pujiang Country Park as the research object, it
searches for country park land-use planning solutions to maximize ecosystem service value and spatial aggregation. Besides that, it also
analyzes the optimal spatial solutions according to different preference strategies to provide specific spatial references and decision-mak-
ing for the country parkland use adjustment. Based on constructing a multi-objective optimization model using the MOEA/D algorithm
for land-use scheme generation and preference, the algorithm optimization of land-use in Pujiang Country Park was carried out in four
steps: constructing decision variables, setting objective function, generalizing constraints, and algorithm optimization. The research
shows that the adopted land-use optimization strategy can effectively assist the generation and benefit improvement of the planning
scheme. Converting the scattered unused land in the study area into a water area and connecting it with the surrounding water surface is
conducive to achieving the goal of spatial aggregation while increasing the forest land and water area. The construction of a landscape
pattern with intertwined woodland and water networks is conducive to significantly improving the index of ecosystem service value.
Keywords

country parks; ecosystem service values; land-use optimization; multi-objective optimization; NSGA-II

E2mA:
EREANFESH FIE “BETESRARZNESHRNHRESERASEMNAR" (RS- 52178050)


mailto:liusong5@tongji.edu.cn

ETFZEMIR RS XATRBEF AR IR B CRISAR— LA LEmm IS ARG | X M &

Rtk / 20226 /5539% / 5558

ST AR B HIRAS SR A TR 3K
TEXRES, WHARSHAMY L EEN
SFARRITIRE, ERSHASHESR
", FBEAEBEERBZIN B
HAXEER. TIARRARRRERNXE
Sl “WRAAE— KEET, DEHEX
IHEE AR ARERIENE R TS £ A%,
FERARIE R4 RBEF BT By, FE b
SRR RIS AR RBE M4 T L B IR AN
AR, RHFR SRR R L
B, FHARERARERR S K EHH—F
PRI, HAKEEALEENIL
B,

ETHRBARNMKBIFEBE %K
M, BRRAESESGRESEEEZB IR,
BHNEEHASEESRERS (WM.
EYEHEMRE. B0 SRETE) NE
FHMAKY, BBEFSHRUMIEAESR
SRS A D SEHET TRBARFHNAN
FREAET s Bk, ARYE (B hE AL S
FIED R, “Mp=iagg” " ERR8
BARRHMLESY— SIEEEMNE
SR, REBEAREAL. T
SRR TN, BIESREREILMLS
B2 BE AR NFAEESF. A
1, EIMEIRE A EI R EEERS
FEBR, BT HEIRERRSLREF
9N, AT HIA AR ESEMIt RS
BESRGRESHIUETT

THF B R IEFI A EE Rt i
FIBKBENE R aEBNLLEER". 2B
HED S+ R BB T EE
i, EFEZRBETER M T
TR, BRI EBRITEEER,
R R EBAR FRMLRITE, 18EfE
FEMAL T EEE SR UNEE

M, AR EREIIINE SRR

THTHVRE,
BREEMARRAESRERSNE

ABARHT TR FIBMA, WA I
MR EERBBANESRERSNME
BRI IR R ; WS IALER
TR SR RSMEIEE RN &
BT TN R A k. TG
WROENA LS, SERFEERT LM
FIB MRS RGIRSMERE B
sN SEREHT IR BRARES
BARMAEE, INHTIBREERENLS
[EJBXAFHERNEZR AR, IR IEA T HF|
B PZEEE A BIR —# T T
g™,

KR G TR ER A E AR
%, BHSEGMES RIS
REHT, RENSAUAESRRERSNME

ZRIBEE A BRI ER AR LR B
R, FREFEREREN RS
EHITOMN, HRBEFAR T HF IR
NI M A= BB EFR KR

1 RH*
11 BRI R R EHERIE
1.1.1 FFRatR

SELZBEF A EHbAN i Th T R R
HOB TR, AKIEARLG 1529k, HIT
IR LA RIS,  HR46701 ht'
dTEE 2974 3665%, H X A AN R A,
4RIy HE 32137 h? £0200.23 b, o Fil Rt
5N EEEHER D, 29596026 ', &%
BHLUKEMREEREELR, SR AE
RNZEMEE, RASBEEBHEEER
BRI A

LR A E RIS A T EE A%

DAE, PUBRESABRIR, ERNLE
WERGEEONEM L, WHEIGE. BS
HITHFEANBE, FTELFRMIERE. JRAKIR
W, RUREATEINRE, FRES. .
RARPELZTHENFETR. BB
REMLE R ERLPRET €Y
TLBEM” RN, EtFBEEhEoE
PR REIRE, 2 AEVEA £ 2013
FEABINS MARTHFAEZ— BB

HARTSEER .

1.1.2 HiEskiE
ARRRBUHBELEESHFEE
BB ARE T HhFI AR, EF
Google Earth e 201111 B 27 B (AREF A E 7215
A7) F12019E 108298 (ZBEAER ALK
FFE) FERZRIENERER NEMIE
ZERER BISEMEFEE 7K LHF)
FAZETY, BUfEAHh. Mt Edh, ki 2
R, ATk AN E A AR .
B RERRRERERAEOMx0m
s EIGIED LB B I B #TT, %k
BERHIRILRER T+ IR Rt S 254
fE, oBGRTRREERLBITKUTRIEMN
THERERHC. KSEE RIS,

1.2 BT aREF A T I AL R
fe4
121 EFZ BiRE U EEN LR BRI E
i

Z B EERRER DR NA L
BRI ARE T AN BHENERER
REWRILATIBZ B AT
FIAF R TE"™ *Y A, T4
B T A BB OB EE S BUR SRR
BHELEZ RERSITEERE K

Landscape Architecture Academic Journal | 05



LRRL: HFS=WUENL | DIGITAL LANDSCAPE SIMULATION

Bl RREERESITEE

Fig. 1 Schematic diagram of how the decision variables are coded
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Tab. 1 Constraint of the optimization model
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Tab. 2 Ecosystem service value coefficients
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Tab. 3 Normalized treatment values of ecosystem service value coefficients
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Fig. 2 Optimal set of solutions for the land use planning scheme of Pujiang Park
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Tab. 4 Values of the objective function corresponding to each of the three optimization strategies
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Fig. 3 Current land use status and optimal land-use scenarios under three preference scenarios: (a) Status of land use in 2019; (b) No
preference strategy; (c) Ecosystem services (F1 dominance) strategy; (d) Spatial aggregation (F2 dominance) strategy
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Tab. 5 Table of changes in the scale of land use before and after optimization
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