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Abstract: Ecological profit and loss and carbon emission intensity are important indicators to measure ecological
environment quality and economic development level. Analyzing the temporal and spatial correlations between the two and
predicting the future evolution have a guiding effect on improving the health level of regional eco-environmental quality. This
paper takes the Huaihai Economic Zone as the research object. The patch-generating land use simulation model, bivariate
autocorrelation, coupling coordination and panel econometric regression model are used to predict and analyze the spatial
and temporal correlations of carbon emission intensity and ecological profit and loss under three scenarios from 2000 to
2036, based on the land use data of 2000, 2010 and 2020. The results show that; (1) under the conventional development
scenario and cultivated land protection, the ecology of Huaihai Economic Zone shows a downward trend. The ecological
environment rises only in the ecological protection scenario, where the natural element is the dominant factor. (2) Under
the conventional development scenario, the carbon emission in Huaihai Economic Zone gradually increases, while the
cultivated land protection scenario and ecological protection scenario show a decreasing trend. Under all three states, the
carbon emission intensity shows a decreasing trend, with a larger decrease in 2010—2020 and a larger decrease in the river
water system area. (3) The carbon emission intensity and ecological profit and loss in Huaihai Economic Zone are negatively
correlated. The low-low and low-high clusters are mainly distributed around urban construction land, high-low clusters are
distributed in natural areas with less human interference. The high-high clusters are mainly located in the river area, which
indicates the function of watershed to effectively reduce carbon emission intensity. (4) The coupling coordination between
carbon emission intensity and ecological profit and loss in the Huaihai Economic Zone is high in the east and west, low in
the middle area. The high coupling coordination is mainly distributed in low-high clusters, i.e., natural land areas, while
the low coupling coordination degree is mainly distributed in the western plain region. Science and technology, economic
development level, and the proportion of secondary production have positive effects on the coupling coordination, and
urbanization rate and road density have negative effects. According to the study, the current land use mode in Huaihai
Economic Zone is not conducive to the improvement of regional environmental quality. It is suggested to further strengthen
the management and control of construction land, vigorously promote the construction of high-standard farmland and water
area protection, and enhance the environmental quality and health level of major grain-producing areas by improving the

quality of cultivated land and water area protection.

Key Words: land use; multiple scenarios; carbon emission intensity; ecological profit and loss; Huaihai Economic zone
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Fig.3 Land use change of Huaihai Economic Zone under different scenarios in 2036
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F6 HBAFRXIHA ABHINEKREER/ 101

Table 6 Calculation results of carbon emissions from land use in Huaihai Economic Zone

2036

e Iy o oy

Lo e mo om0 TOER S TONE
development land protection protection

b Cultivated land 554.14 545.51 532.72 523.11 536.83 526.7
Mt Forest -35.71 -31.47 -31.07 -30.47 -30.21 -33.12
Wit Grassland -1.5 -1.21 -1.02 -1.14 -1.14 -1.22
KR Water -22.92 -22.78 -22.54 -22.38 -22.47 =27
A L Construction land 19221.72 56186.64 67307.98 70546.7 64466.43 64023.18
AF I Unused land -0.01 -0.01 -0.01 -0.01 -0.01 -0.01
ik IR Carbon source 19775.86 56732.15 67840.68 71069.81 65003.25 64549.88
I Carbon sink -60.14 -55.47 -54.64 =54 -53.83 -61.36
k¥ HE i Net carbon emissions 19715.72 56676.68 67786.06 71015.81 64949.42 64488.53

3.2.2  fHERR R 2 AL S B
WV 255 DX R HE o A 2 T AR AR A 2000—2020 SR HER TR EE M 2.437 RS T 1.087, Hi 2010—
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5 B X A A
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Fig.4 Spatial distribution of carbon emission intensity in Huaihai Economic Zone
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2000—2020 4F s AACE A A AR B AAE S R B B e THE R s (181 5) | AT RE S 2010—2020 4R [
AN FIE AR IE 5 T 2000—2010 4F, BB H S A IR R ARG, Mt | b it 2 25 R 48
SRR R i BT R BT RAIIHTE 20 4R NIRRT XA S 8
NS IRFIRAS , 2000—2020 AF (7] A A &S R 4G4 58.13% , Horpr /KB A 25 AR S B K Ay P A, 3R 81 T 95.35%
10*hm? , 1 S8 KA 68.87% ., FT L, /KSSRTAR RIS b IX A 25 5 AR B R R, &= Mo b (18] 6)
BRARRIEA LA 7 L B R A T S T Th AR SR L I S T 7 g L e P e DX B Py it K e
AIAEZS PR DRI BRI LR DX SR 2 PR A AR AR, 25 T PP o B 20 ) s (L DA P

TSR 12036 4F , SR BB AR 55 T, B o TR BR80T L& SR B T G e 22, K S U O e
B PR T ETHEE AT 0.19x 10 hm? ; 588 AR AR PRI IR, My | 200 i AR 380 25 7 17 L
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Fig.5 Ecological carrying capacity and ecological footprint of land use types in Huaihai Economic Zone
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Fig.6 Spatial distribution of ecological profit and loss in Huaihai Economic Zone
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Fig.7 Bivariate spatial autocorrelation of carbon emission intensity and ecological profit and loss in Huaihai Economic Zone
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Fig.8 Coupling coordination of carbon emission intensity and ecological profit and loss in Huaihai Economic Zone
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(1) &5 KK (GDP) MHifcHERCHER B2 5 4= 5 75 W& VMR EE (CED) B2 22 3N IEAH G (R 7) , KW
R 2T R KT T UAT S8R A HE 0 B I B AR A SR, X GDP BBz 552 M i 25 01k S 4 b 4
By, 200 T DO A P SR RS SR i Bl 0, T R SR R SR B e AR R MR AR TR A T K ) SRy, H
1) GDP — 22 B 4t 23 SR AK P i B A 3 7K P-4 T 458 v KT Tt RS S A 39 14 1) 1 2 1 a3 i A A5 3R B
FUEmAL.

&7 Tobit EFFEE

Table 7 Tobit regression results

i LIS i HIEEN 4
Item Regression coefficient Ttem Regression coefficient
e -0.550"" LNiEEvde -0.006
Intercept (-3.305) Foreign direct investment (-0.548)
SRR -0.105*** BEN: %S -0.030**
Urbanization rate (-3.204) Roads density (-2.317)
SR EAT 0.193**" HoR b 0.028 "
Gross domestic product (-13.617) Technology (-2.106)
i) 0.063* log( Sigma) -2.741%"
Industrial structure (-1.491) 8l (-30.021)
HAE -

Samples

ISR LEAG 3R

likelihood-ratio test 0000

McFadden R? _1.827

McFadden R?

oo wox o PRIR 1% 5% (10% 9 B35 MK P55 RO AR AR IR R B0r o {8, T LA 36 (] 00 3R 80A G T8 X
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