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Fig.1 Framework of the study
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Tab.1 Weight of ecosystem services value and economic benefit coefficients by land use type

ks it i KR A b A FH b
LR A 10.832 17.148 16.125 31.822 163.139 0
FAT TR ESV/(OG/m?) 2.183 10.734 6.574 48.398 0 0.354

1 ESV AR R G S5 [ 1 (ecosystem services value).
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Tab.2 The four simulation scenarios
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Tab.3 The four simulation scenarios and their constraints under the two maximization goals
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T Z AR AR A H i AR
2K R ESV ML F AR N 1.3% Ml RIS | U FH ARSI R
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LA RN A1 R ELBRI A izl + W R S A A2 AR
[Fi) 3K 2y A 2R 52 1) 1) 223 (] e 2R . X F logistic 7]
T AR B AT LA ROC J7 3 EA TR 56, ROC il
P ARED S ROCHE , /1 T 0.5~1.0 Z [1], KR ]
45 SR L A 5 B A 0 — B . — ok
N ROCAEBR A, A4 FRE dy, A A wt B AR
fif R

i FH CLUE-S #: %1 H§ 47 1Y covert T..H., i LK
- b ) FH 2 R RN 45 3K 3 DN A M A 500 B A

TXT %4k , 4% 1M 5 A SPSS 7 47 logistic A1 I 43
Br, B A5 BN RIH 455 5 ROC a5 an 3k 4 B .
F T 9K Bl DR 2806 A ] = i ) 2 70 ) i e T R T
BE—28 M F| FH S logistic [B1UH 50 B 14 55 fit s )
PR P AN ], EA [] = b 1 FH 28 78 2 ) %o 20K gy PR 7
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Tab.4 Results of logistic regression and receiver operating characteristic (ROC) test
S it it FHl K3 I b ES LR
2 DEM -0.001296 0.002152 0.000839 -0.001049 -0.001346 0.001033
A+ GDP —-0.000090 —-0.000084 —-0.000101 0.000040 0.000123 -0.000150
UNEE:;S —-0.000235 —-0.001394 —-0.000837 -0.000940 0.000493 -0.004780
AERREK -0.006083 0.014311 0.001584 0.002384 -0.000694
e -0.100137 0.064939 0.030768 -0.047361 -0.047361 -0.285026
AT B ik 0.007466 -0.007323 0.011634 -0.032228
W 4.465737 —-10.705531 -3.152 222 -4.098 485 -1.402 509 -3.639565
ROC Ky 35{H 0.811 0.892 0.770 0.770 0.825 0.859
e i b ) St 2 S
Tab.5 Conversion rules among the different land use types
- H IR Hhith Mt Fh KR B ARA
Bt 1 1 1 1 1 1
it 1 1 1 1 1 1
Hijh 1 1 1 1 1 1
K3k 1 1 1 1 1 1
R 1 1 1 1 1 1
1 1 1 1 1 1
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Tab.6 Conversion elasticity of land use types
Bk PN L K HER M KA
0.5 0.4 0.5 0.6 0.6 0

RS AR IZE s HARXT N 4 Fiis 52 R )+
R R >R AT Fo A, 2 Bk | 5 b R K AR 7 >R
AR, X 2 Tk A s s B A AR S, A&
TEOE, X AES HAR A2 5 H AR E A 2ZEAN K,
A LR AR -2 T PR s T K AR TR A LA K
P4 R T B L A e P 2 v, b R R T B PR A
R MU REAS B FimE K T45F Hir,
FOTREE T AR BRI PR AR 2 A AR R GRS, WA
BRGNS ME M RNA EEAER . s
HZHR, TR AR = 2 55, T4 0F
Hr TR TR H .
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220 HERFAEZS BAr 4 FIE 5 T AASTR] - R
FHZE RN AL AN 2R 8 i, - R A Ak 25 ) i B 245
R 2 fE 3 FiR . BT T 20152025 4 2 Ff
oAk H bR 4418 5 F 89 8 A T R B R 40, h
FRataE A RFEESCh R R, RS TTLIES], I
b5 A 1S 1 TR 5 AR O 9 5 SR T RRAR 258K, 16
AT (R RSO 5 SR AU

G5 oR AR B T AHAES ME S A
s /b, AR U A e s i, 456 61 2 7T LB BIAR
by =B B T ok, O hn =B A AE AR L
KAT I LR AL N T o AR AE A= S AR
SR Z , N 697.76 J7 hm?, & 2b R a] L)
B B AL Lk 00w T AR e N T
KA HFHLAL AN T oMb . E b AT R 4 Ffss 52 AR
NN =% I =5 L ) N T T AT e
SRR T2, N 63.29 J7 hm?, HB i 32
IRAEAC ST TR DX A1 B AR S 1 1A bty , b o Jl 4 34
Ty K S e AR 24 A R T X R A2 E ]
FHIT Y% 5 M0 17 200 D P 7K Sk T it 4 7 4 7 B0 T

x7 2HMAUBRFETRI LRI AFTR

Tab.7 Demand of land use types under the two maximization goals (75 hm’)
AL E bR i 55 Bt bs: Fith NN B A FH
4T B AR 757.84 642.11 336.52 64.21 332.42 7.27
Gt SN 773.01 558.11 336.52 60.82 404.64 727
WEZse 820.18 491.57 336.52 60.82 424.01 7.27
ZTRIE 796.28 496.43 336.52 60.82 443.05 727
A HBR AR 757.84 697.55 336.52 64.21 276.98 727
G 773.01 677.64 336.52 60.82 285.11 727
WETs 820.18 628.43 336.52 60.82 287.15 727
BV KRR 796.28 646.23 336.52 60.82 293.24 727
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Fz8 2Mfi b BT Ry L F AL TR
Tab.8 Land use area under the two maximization goals (77 hm’)
etk B b i 5t Bt Mt i KAk B A H
2% Hir L 758.34 642.16 336.77 63.31 332.54 7.25
B FE 773.32 558.44 336.92 59.96 404.47 7.26
WL 820.21 491.91 336.93 59.92 424.15 7.25
LK 796.73 496.62 336.68 60.01 443.10 7.23
A EbR AR 758.20 697.76 336.72 63.29 277.13 7.27
ez ] 773.25 678.61 336.09 59.79 285.36 727
WELe 819.12 629.56 336.83 60.05 287.55 7.26
LRI 796.16 646.62 337.01 59.86 293.44 7.28

RN S PR L3447 — o R B A 1
LT K IG5 2, 4 293.44 77 hm?, Hi
i = SR AR I A e FH M S M 2R BT
TR b 55 BORAH LU0 R s ZEAS R Y H AR
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HRNEE R AL . 220F BAs T 4G S 2 Al ¢
ERS] (/S

P A HER 525 B ARXT ) 4 B seab 1 ik
] L3S 2 B, BF b | b RT 7K AR TR 228,
I3 AR XA AR — 35, (A S B AR T kb AR 2
B /D o 3l bR AL R A A 381, 52
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Fig.2 Land use spatial pattern in 2025 under different scenarios with ecosystem services maximization goal
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Optimal allocation of land use types in the Beijing-Tianjin-Hebei urban
agglomeration based on ecological and economic benefits trade-offs

MA Bingying', HUANG Jiao™, LI Shuangcheng™"
(1. School of Urban Planning and Design, Shenzhen Graduate School, Peking University, Shenzhen 518055, Guangdong, China;
2. College of Urban and Environmental Sciences, Peking University, Beijing 100871, China;
3. Key Laboratory for Earth Surface Processes of the Ministry of Education, Peking University, Beijing 100871, China)

Abstract: In order to achieve harmonious ecological and economic development in urban agglomerations, it is
important to explore the trade-offs between environmental protection and economic development, and use this
knowledge to optimize land use allocation. This study aimed to simulate land use changes in the Beijing-Tianjin-
Hebei urban agglomeration with different goals and under different scenarios in 2025 to identify the optimal land
use allocation strategies based on the trade-offs between ecological and economic benefits. In order to meet the
land use demands for environment-friendly development in the Beijing-Tianjin-Hebei urban agglomeration, we
developed two optimization goals—ecosystem services value maximization and economic value maximization,
and four land use scenarios—environmental protection, balanced development, food security, and economic
development focus. A CLUE-S model was built to simulate and predict the optimal land use allocation strategy.
The results show that the optimal land use allocations with the ecosystem services maximization goal were very
different comparing to that with the economic value maximization goal. The ecosystem services value is
estimated to be approximately 1442.36 billion Yuan with the ecosystem services maximization goal and under
the environmental protection scenarios, more than that with the economic value maximization goal and under the
same scenario. Spatially, the increase of ecologically beneficial land- use types, including forest land and
grassland, is more often seen in the Bashang Plateau, Yanshan Mountains, and Taihang Mountains. The increase
of water areas often occurs in coastal regions in the east. There are significant trade- offs between ecosystem
services value maximization and economic value maximization. The results of this trade-off analysis can provide
a basis for future ecological projects in the Beijing-Tianjin-Hebei urban agglomeration.

Keywords: ecological-economic benefits trade-off; land use allocation; CLUE-S model; Beijing-Tianjin- Hebei

urban agglomeration



