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Prediction of land-use and ecosystem service value in

inter-provincial border areas

—A case study of Huaihai economic zone

Luo Min, Shu Bangrong, Qu Yi, Zhang Ru
(School of Geography, Geomatics and Planning, Jiangsu Normal University, Xuzhou, Jiangsu 221116, China)

Abstract: [ Objective] The regional ecosystem service value of the Huaihai economic zone was analyzed in order
to provide a scientific basis for the coordinated development of the ecological economy in similar areas. [ Methods ]
Taking the Huaihai economic zone as the study area, based on the PLUS model and equivalent factor method, the
evolution of land-use from 2000 to 2020 in this typical inter-provincial border region were analyzed. The
ecosystem service value (ESV) was assessed, and land-use patterns and ESV under different scenarios in 2030
were predicted. [ Results] D From 2000 to 2020, the most significant land-use change in the study area was the
conversion from cultivated land to construction land. The area of converted cultivated land was 6 127.58 km?, of

which 89.76% was converted into construction land. @ Under the natural development scenario, the areas of
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cultivated, forest, and grass lands decrease, whereas the areas of construction land, water bodies, and unused
land increase. Under the economic development scenario, changes in land-use types are more pronounced than
under the natural development scenario, potentially leading to adverse environmental impacts. Under the
ecological protection scenario, forest, grassland, and water body areas increased, which significantly improved
the ecological environment. Under the coordinated development scenario, the areas of land-use types generally fell
between those of the economic development and ecological protection scenarios. @ From 2000 to 2020, the ESV
in the study area initially decreased and then increased. The ESV of most cities in the study area were lower than
the average level of their respective provinces, indicating relatively slow ecological improvement. By 2030, the
ESV under natural development, economic development, ecological protection, and coordinated development
scenarios showed varying degrees of increase compared to 2020. The spatial distribution of the ESV was consistent
with the land-use pattern, with high-value areas mainly distributed along rivers and lakes, medium-value areas
scattered around high-value areas, and low-value areas concentrated in the central urban areas of cities.
[ Conclusion] In the future, cities in the Huaihai economic zone should focus on strengthening cooperation,
leveraging the coordinating role of the economic zone, and achieving advantageous interactions between
administrative and economic regions to promote sustainable development of regional ecosystems.

Keywords: inter-provincial border area; ecosystem service value; scenario simulation; PLUS model; Huaihai

economic zone
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Table 1 Ecosystem value coefficient per unit area of ecosystem in Huaihai economic zone JG/hm?
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Table 2 Area of different land-use types in Huaihai economic zone from 2000 to 2020

2000 4F 2010 4F 2020 4F
- Hb R 2
A/ km” KA/ % M /km? L/ % M/ km? A/ %
B 67 592.84 70.74 66 892.32 69.99 65 623.54 68.66
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Fig.1 Simulation results of land-use patterns in Huaihai economic zone in 2030 under different scenarios
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Table 3 Area and ratio of land-use types in Huaihai economic zone under different scenarios in 2030
B b il B 7K 35k HB AR A H
Mg AR mey we/ wWBY B/ WRY B/ WY/ W/ mBY W/ mBY b/
km® % km® % km” % km” % km® % km® %
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%é(;;(%g%? T 8§008.41 74.81 39.32  0.37 30.39  0.28 125.01  1.17 2501.63  23.37 0.40  0.00
T’ 9571.73  75.53 22410 1.77 327.29  2.58 123.37  0.97 2423.86 19.13 3.07  0.02
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X (5.3~94L T 55, i — L4 B X ESV %5
[ 43 A FEAE (L 2)

i 2 4 AT 1, 2000, 2010 1 2020 4E#F 58 X ESV 43
) 858.16,836.48 F1 853.73 12 T , & B A [ 5 Tt
o 2000—2010 4F B b F 5 M ESV R i 42K, 43 1)
T 7.22 R0 23.7042.7C o ol AR A8 8T AR
FIE 3 ESV B IR 55 K, 5 8O0 57 KR ESV FEAR T
21.684270 . 2010—2020 4F#f b bR Hl A1 5 b ESV i

A N ARKELESVY b T B AR, ] B A Ik i
K ESV F I B e K, ABUCHESE IX ESV #in 1
17.25427C .

K H ESV X A5 4 X b 43 # 2000—2020 4F iff 5%
XA 5 HT R A M ESV(ES) . 455 8K, 5
X PN 4 KR 4 3 T ESV XA A AR /N T 1, HL % 4F
A 3K U BH 45 R o W T ES VIR H T JE 4 SF #0K
AL TR ESV BAR X 8k, AR 45 90 58 043 1 A
MO g B = RIS v €< A K VA R OBV S A 2
U A T AR X i IS T B 38T ) Ak T AT B A3 R
BeZ HRAERRE . 2030 4E 0T 58 IX H AR B &
UrR R ESRY BB KRR AP ST ESV 40k
871.84,861.97,879.54 M1 874.83447C . H R K E1E
SN HE b PR R0 b 0 1) ESV /N T K 8RR F)
FHHL IS B ESV, § 8 2030 4EBF 5% [X. ESV %5 2020 4F
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Table 4 Ecosystem service value and proportion of various land-use types in Huaihai economic zone

B 1

A O K 5

AR H

u
RS ESV/ W/ ESV/ W/ ESV/ W/ ESV/ W/ ESV/ i/ ;}fl%
fex % et % et % et % e %

2000 4% 24272 28.28 56.77 6.61 70.59 8.23 488.01  56.87 0.07 0.01 858.16
20104F 240.20  28.72  49.55 5.92 46.89 5.61 499.78  59.75 0.05 0.01 836.48

2020 4F 235.65  27.60  49.23 5.77 46.75 5.48  522.05 61.15 0.05 0.01 853.73
20304F HER KRNG5t 231.25  26.52 4891 5.61 46.63 5.35  545.01 62.51 0.05 0.01 871.84
2030 F & F KNGt 229.66  26.64  48.79 5.66 46.43 5.39 537.04  62.30 0.04 0.00 861.97
2030 AE AP G St 232,14 26.39 50.10 5.70 46.88 5.33 550.38  62.58 0.04 0.00 879.54
2030 5 KRGt 229.93  26.28  48.92 5.59 46.49 5.31 549.45  62.81 0.04 0.00 874.83

®5 EBRFXEHET2000—2020 £
EFRGERSNE(ESY)XAH
Table 5 Location entropy of ecological system service value
at various cities in Huaihai economic zone from

2000 to 2020

ESV XA 4
B0y W
2000 4F 2010 4F 2020 4F

o bii] e 0.43 0.42 0.41
LR N

1 M 0.34 0.34 0.34
lopE] SR 0.49 0.45 0.45

pUEATE 0.57 0.55 0.67
bW 15 i 1.13 1.08 1.08

7 0.49 0.44 0.44

LI IRES 0.54 0.48 0.44
e o ? 1.77 1.67 1.49

& Ut 1.02 0.84 0.75

w 0.88 0.75 0.68

W23 ] 43 A5 K B (B 2) , 2000—2030 4EBF 5% X fY
ESV 43 A FRAE 5 + R A% SR AR — B, ESV &
X AR H T IF 5 DX YT A A, P XA R AR R
e (DX TR 2 4 RS AR X B I X ) £ o
FHF 5 XA 48 0T A el I X3 DA 2 14 ) ok 32
X B ESV 5 i i% FH M 09 B4 0 A7 A 35 0 kT o6
P, HZ % NRiEdhsgm ., 2000—2010 4 ,ESV H1{H
DX A8 R DX R DX B k2 AU DX A I A X
AR B, o8 HE DR PR, 32 5% X ek 5 b 1) R
ik A K KRG TEAR K. 2010—2020 4F , %5 75 {H X M

o {1 X A 14 0, F W10 a [R]BIF ST X 7E & 8 25 5% 1 ]
BF, JF R 0 A iR B AR IO T — s R . 2030 4F
HAR KRB 5T BF5E X ESVARME X [ 4h 5k, %
EHARREHTHEY K. S0 REWE R
T ARAE X B bk, o AR A T sk R
AF A, 32 B ) 28 R ) T 1) 2 B 7 TR 2 Y
MR E A AERRTE ST R X ESV S {H X B
W2, R R Ol B Tl b 5K 6 A, | R b
FUKIRR & B RIRN =T R X ESV @A X
W2 ARE X P oK iR i 0 R R S &t T
I SR R 2 U R R 1 [R) B n s 6 AR S i R A
34 EBRGERENEFBES W

3 2 RO S AT XA ST X ESV HE AT R 56, 75 F)
2000—2030 4 7 [l 1% 5t T 45 b 25 09 St 8 2 (R
6) . 45 MM BURME R B/ T 1 Ui 5T X ESV
XFESV & ik = 5 bk B 5T 45 SR A B

6 EBZFRELAMBBMEEY

Table 6 Sensitivity index of various land-use
types in Huaihai economic zone

b g R 15 L

o B MM B kB RS

2000 4E 0.283 0.066 0.082 0.569 8.287 3E—05

20104F 0.287 0.059 0.056 0.597 5.630 5E—05

2020 4 0.276 0.058 0.055 0.611 6.083 2E—05
20304F HAR KBS 0.265 0.056 0.053 0.625 6.517 9E—05
20304E 2P & JEFEH 0.266 0.057 0.054 0.623 4.824 2E—05
2030 4FE SRS 0.264 0.057 0.053 0.626 4.508 IE—05
20304ES B LB 0.263 0.056 0.053 0.628 4.440 0E—05
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Fig.2 Spatial distribution of ecosystem service value in Huaihai economic zone from 2000 to 2030
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