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Table 2 The coefficients of carbon emissions and economic benefits of different land types

U Cocfficients i My i PS=1 HAFHY A A Hy
- ' Cultivated land Forest Grassland Water Construction land Unused land
Sl 2 M 2
ﬁ&ﬁFE{%ﬁ/Fkg/m ) - 0.156 1 —0.057 8 —0.002 1 —0.0252 53.106 5 —0.000 5
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Qé\‘;tf— ,;L/\va b 2
£ePF AR R A/ 778 k) 1245.55 194.85 10 657.29 636.49 231 524.07 0

Economic benefits coefficients

0.0252X, + 53.1065X; — 0.0005X (4)
Fou( X)=1245.55X, + 194.85X, + 10657.29X; +
636.49X, + 231524.07X; + 0X; (5)
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Table 3 Constraints
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Table 4 Land use optimization structure in Wuhan in different scenarios

F IR R IR Rt A 5 ULt
202045 Natural development scenario Low-carbon oriented scenario Economic priority scenario
BRVaibles o ooy e TRER o WRERE L%/ %
Rates of area Rates of area Rates of area
area area area
change change change
Wit _
e 4 765.77 4492.34 —5.74 4365.8 —8.39 4281.47 —10.16
Cultivated land
Mt Forest 777.52 770.2 —0.94 965.21 24.14 723.26 —6.98
L}l Grassland 64.86 63.04 —2.81 52.94 —18.38 64.86 0.00
K3k Water 1722.37 1716.77 —0.33 1722.37 0.00 1722.37 0.00
7L
/‘iuﬁ]iﬁl‘ 1140.39 1430.46 25.44 1394 22.24 1708.36 49.80
Construction land
| H
AFUH LA 70.91 69.01 —2.68 41.5 —41.48 41.5 —41.48
Unused land
il T L
LA 8541.82 8541.82 0 8541.82 0 8541.82 0
Total area
RS ARERTRINTARIERER
Table 5 Different indices of Wuhan in different scenarios
FIOR A JR 1 5 AR S i 2N UWini e
i Natural development scenario Low-carbon oriented scenario Economic priority scenario
e 20204F
BARERR Indecname g 0020 e ORI HERERE/ o SRR/
Rates of index Rates of index Rates of index
Amount Amount Amount
change change change
RS 7T
o )&ﬁ#MZjE‘ 15637.82 33 871.03 116.60 33004.49 111.06 40 280.48 157.58
Economic benefits
Bkt /1ot
B )&Aﬁﬁ/ﬁjﬁ . 261.54 302.79 15.77 307.27 17.48 301.58 15.31
Ecological benefits
HECR /104
B/ 7074.69 7 658.00 8.25 7461.26 5.46 9130.80 29.06

Carbon emissions

22 ZESETMFAZEGREALER

DL 2015 4F S e filh, 3 T CA BRI 5% X 2020
AF b R 23 ) A SR AT R, 225 2020 4F L85 +
Ho A X H , Kappa=0.914, ROC #h £k T Ay i 3
AUC=0.859, 7RG B il JE 225K, il DL 2020 45 5
fitlh, XF 2035 4% 214 5t Mo A FH 23 [l A Ry A 40, 2
IR AL 25 S ULIE 3, Jry B PG A2 SR LR 4

INEEARA AL 25 Bk, 3R 5 F Y i ) i %k

A AT TS GBI . AR R RS R T
BT ML IS8 O IR B AR S, S B S K™l
e XA B, (H B i R 7 K 5 B0 O
Sl XS] 1 B 3 A S T AN R 4 . e ST
TG DX R B AR A R B AR O TR B
Wi IR

R S 1) 175 57 A 35 P b 52 0 e s Y 9 sk 2
e, R 8 A R Ml AR S A DU R R A A



5 43

WHEE 5 MR TR LA B SRR AT LA A 1] 81

0 125 250 500 km

0 125 250

Bt

[

[

TR
A
AR

500 km

0 125 250 500 km

A: 2020 4FBUIR Land use status in 20203 B: H 88 % i 1% 5t Natural development scenario; C: fI#5& 5 [a] 15 5% Low-carbon oriented scenario;

D: £ 35581 & Economic priority scenario.
3

ZEERNTEA LA ARLES
Fig.3 Land use optimization layout in Wuhan under different scenarios
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Fig.4 Local land use optimization layout in Wuhan under different scenarios
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Land use simulation and characteristic analysis in
multiple scenarios:a case study in Wuhan

CHANG Mingxin',ZENG Chen', XIE Peng”, LIU Shumi'

1.School of Public Administration/Research Center for Territorial Spatial Governance and
Green Development , Huazhong Agricultural University, Wuhan 430070, China;
2.School of Civil Architectural Engineering ,Shandong University of Technology, Zibo 255000, China

Abstract lLand use change is an important factor that affects the carbon cycle process of terrestrial
systems and climate change.In order to seek the optimal carbon emission reduction path for terrestrial space
and realize the optimization of low-carbon green national land spatial pattern, this study selected Wuhan as
a case study area.Based on linear programming and Markov model, the land use structure of Wuhan in 2035
under different scenarios was formed. The cellular automata model incorporating spatial autocorrelation ef-
fect was used to simulate the land use spatial layout based on different land use structures, then the carbon
emissions in the future under different land use structures and spatial layouts was analyzed , and finally a
low-carbon land use pattern that meets the future development goals of the city was proposed. The results
showed that in the natural development scenario and the economic priority scenario, the construction land
and cultivated land area will change significantly , and the total carbon emissions will increase by 8.25% and
29.06 % , respectively. Under the low-carbon oriented scenario, the growth rate of construction land slowed
down, the forest land increased significantly , and the total carbon emissions increased by 5.46%.From the
perspective of spatial form, under the natural development scenario and the economic priority scenario, the
construction land expands outward around the central urban area obviously, and the scattered construction
land in the far urban area was gradually merged.Under the low-carbon oriented scenario, the increase of con-
struction land was limited , the increase of forest land in the far urban area was obvious, and the ecological
framework of multi-ecological green wedges and ecological corridors was gradually formed. The above re-
sults showed that the simulation results under different scenarios can all show the impact of different devel-
opment strategies on the territorial spatial pattern of Wuhan.The carbon emissions situation of the economic
priority scenario that emphasizes the maximization of economic benefits is not optimistic. The new pattern of
national land space development and protection integrated with the low-carbon concept can achieve the goal
of green carbon reduction while taking into account the speed of economic growth.

Keywords carbon emissions ; national land space optimization; land use; scenario simulation
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