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Abstract: The global warming caused by the increasing carbon emission has become more and more serious, leading to
seriously natural disasters and economic losses. This unbalanced development has prompted lots of countries to explore the
low-carbon development model. In order to understand the land use structure which is good for decreasing carbon emission,
this paper takes Shenzhen as a study area. Combining the current land use structure in 2020 and the land use policy, the
quantitative structure of each land use type in 2020 under the scenarios of maximizing carbon sink and minimizing carbon
emissions is estimated. And the FLUS ( Future Land-Use Simulation ) is used to simulate the spatial distribution

characteristics of land use types in Shenzhen under these two scenarios. Finally, comparing the low-carbon benefits of the
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two scenarios from the perspective of carbon density and carbon emissions. The results are as follows: (1) the total carbon
surplus of land use under the scenarios of maximizing carbon sinks and minimizing carbon emissions is less than that in
2020, and the total carbon surplus of land use under the scenarios of maximizing carbon sinks is the largest. Under the
scenarios of maximizing carbon sinks, the area of cultivated land, garden land and forest land increases while water and
construction land decreases. The increase in the area of garden land and forest land under the scenarios of minimizing carbon
emissions comes from the reduction of grassland, water and construction land. The carbon in these two low-carbon scenarios
increased sink capacity and reduced carbon emissions. (2) Under the scenarios of maximizing carbon sinks and minimizing
carbon emissions, forest land increases significantly so that the total carbon surplus of land use is smaller than that of 2020.
The difference between the two low-carbon scenarios is mainly grassland and garden land. Under the scenario of maximizing
carbon sinks and minimizing carbon emissions, the western and southeastern regions are mainly the areas with increased
carbon density and reduced carbon emissions, while the central region is the areas with reduced carbon density and
increased carbon emissions. Therefore, the key regulation of the central region is conducive to the realization of carbon
neutrality and carbon peak in Shenzhen. It can provide planning advice for low carbon development in Shenzhen and other

regions.
Key Words: low carbon scenario; land use change; Shenzhen
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Table 2 Carbon density of various land use types in Shenzhen

A B/ (1/hm?) S LI IESI BRI HE/ (1/hm? )
Land use type Carbon density Land use type Carbon density
#HFHb Cultivated land 16.41 KK Water 0.00

e i Garden land 26.30 ML Construction land 0.00

M Forest land 137.26 FK A Unused land 0.00

b Grass land 17.97

(2) 4% L R P2 TR Ay B HE A 2R 6K
B HET 2 ORI TR 7 B SR 10 3 X GBI TS 45 2R, X L S SRR R 22T LUk /b B — R 22 25 AT 5
SRR B TR BAR A B S HSCERR IR 3 s o

£33 B AEBAERHER RER E SRR

Table 3 Carbon emission coefficients of various land use types and their literature sources

A WA R BCE M/ (Vhm?) SCHRH BRI R B (Vhm? )

Land use type The mean of carbon emission coefficient The literature of carbon emission coefficient
BEHL Cultivated land 2.700 2718

PEl} Garden land ~7.440 -7.721°);-7.16110)

Mt Forest land -25.700 24701, 25 30510, 97 1(12]

L Grass land -0.165 -0.208);-0.13["3!

JK8X Water -0.240 -0.1501),-0.32052

KA HIHL Unused land -0.005 0.005']

F B bR HE AR B TH R B TR A B 3 LB HE I AR T U AR 7 A 6 T (1 e U,
FRIGM JEUE TR S ORI R AR R I AR ) T A Al AT BEVE AR AR T FR BRI
AR HER R B0 225 (O B BEIRGT A4 ) A TPCC( I SR 2 SUACHE T S48 ) , 2005—2010 4R3I 4
AR RETRIHAE B R S IR YT AR ) |, e &0 RIS M A e R R O 159.38 v/hm?
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http ; //www.ecologica.cn



214 e A ARAR S 1) B s B B —— A TR T S 451 8357

Max(Z) = 26.3X, + 16.41X, + 0 x X, + 0 x X, + 0 x X, + 17.97X, + 137.26X, (2)
Min(Z) =— 7.44X, + 2.7X, - 0.15X, + 159.38X, — 0.005X, - 0.165X, - 25.9X, (3)
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L) 2010 4EIRYI T + R IR AR A B E 540, 2015 AEIRDI T + A A0, 7 LRI AT 5265 -+ )
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Fig.2 Land-use map of 2010 and 2015 with the simulation result of 2015
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A1 SR HE R fe /MR S5 0 - s A LSRR B A5 34T EE 2020 420 ELRR I fie RoAR 15 55 1) i A1) P B 2 Ak i
Ko BARSHAT , 5 2020 4EAH L, S e R AR 52 T B | el H AR MA b TR 0 384 fe U 7K 38 A 15 P
B HEBRATABIE N T 1.34%10°, BRAFCE PS> T 1.23%10°, BARE AL T 2.57x10°t, bR i KAt
S I ] TR A SR T R b R s R A 5 0D LR AR N T 1.05 % 107, B ) sk /D>
T 1.25x10°t, BURELAR DT 2.29%10°t, PRI SoAH b, I 5 KA 57T AR b A0 0 b T ARG, /K S8l o o
RS SRR HE R /IS SEAH EL RN T 2.97x10%, BRHERCR N T 2.07x10°, i ik 4370 T72.57x
10°t, ZE4 T AR I fe R AR S R S5 RO s A

F4 ETwLCRAUMBHBREMBESARINT LR A5

Table 4 Land use structure under the scenarios of carbon emission minimization and carbon sink maximization

PRI KA 5 TcHERCR /MU TS 57 2020 4+ MR FFR
A Hb 2R The scenarios of maximizing The scenarios of minimizing Status of land 1 2020
Land use type carbon sink carbon emissions atus of fand use 1n
ER/hm?  BRfEE/ BEEUEA ERV/Em? BEREA BREEUEA EmRV/Im? O BRbEEA TcHER i/t

#ib Cultivated land 429x103  7.03x10*  1.16x10*  3.56x10°  5.83x10*  9.60x10®  3.56x10°  5.83x10* 9.60x10°
FEl 1 Garden land 1.96x10*  5.16x10°  -1.46x10° 1.96x10*  5.16x10°  -1.46x10° 1.94x10*  5.11x10° -1.44x10°
HHh Forest land 5.88x10*  8.07x10° -1.52x10°  5.88x10*  8.07x10® -1.52x10°®  5.80x10*  7.95x10° -1.50x10°
FiHlL Grass land 2.02x10°  3.62x10*  -3.33x10° 1.04x10° 1.86x10*  -1.71x10>  2.02x10°  3.62x10* -3.33x10?
7K Water 1.29x10* 0 -1.94x10° 1.46x10* 0 -2.19x10° 1.49x10* 0 -2.23x10°
M Construction land 9.86x10* 0 1.57x107  9.86x10* 0 1.57x107  9.92x10* 0 1.58x107
A Unused land 3.56x10° 0 -1.78x10 3.55x10° 0 -1.78x10 3.55x10° 0 -1.78x10
ST Total 2.00x10°  8.69x10° 1.40x107  2.00x10°  8.66x10° 1.40x107  2.01x10°  8.56x10° 1.42x107

3.2 BRI T A LA S

B R R AR HE T e/ N1 357 14 A P 2 [RS8 3 s . AOR B PR 5 5 2020 4R 3L
RE A S, 5 2020 AFAR LG AHTRLEUR PR T g i 2 32 207 T PRI B 743 rh B8 F AL 3R
Pl i B R T A T A AR R DXl 32 AT AR JLAS T T B M A 23 8] A LR, 2020 AR
DT A P B A 20V B 7K SRR I R P st Al o o AR 155 7 B0, T G A P R e S i b, S R
DRI B AR A PR AP 2 BRI o BOR AR BRI MRBORA —E I OC R o e 25 (8] 23 A LK 76,2020 4R
JCHBHFAR B AT AV AR B A e R K SR 2 Sy T Rl 15 S A el s, A D B S R M D el
Moo X TFARMBA UL, 32 BT bel M g b, i A AV B | R R SRR M St e AR, DK B
(R () oA bR, AT HAB RT3, A 2020 4 A4 23 6] 3 A B8R A V4080, ST Y 2=

WL AR = WRHETCA B/ M B
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Fig.3 Land use structure simulation in 2020 under low carbon scenario
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Fig.4 The carbon density and carbon emission structure of the land use and the corresponding land use structure
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