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Abstract

Establishing ecological security in western China greatly depends on the environment of the city cluster in central Yunnan,
which is developing healthily and sustainably. To support the sustainable development of the ecological civilization, an optimi-
zation strategy that fits the features of regional development from the perspective of regional carbon sequestration supply and
demand is proposed. This is in response to the city’s carbon sequestration and sink enhancement goals, as well as the high-qual-
ity development of the city cluster. To analyze the supply-demand ratio and the spatial characteristics of the supply and demand
of carbon sequestration services in 2020, this paper uses the InNVEST model and ArcGIS spatial analysis tools. It then uses these
data to categorize various main functional zones for developing carbon sequestration services according to differences in the
supply-demand ratio. The findings indicate clear benefits to carbon sequestration in the Central Yunnan Urban Agglomeration,
where there is a surplus of available services. The demand for carbon sequestration is generally low, with a high concentration
in the city and a low concentration in the surrounding areas, and there are significant regional and county-level development
disparities. The Central Yunnan Urban Agglomeration’s sustainable development plan needs to prioritize the preservation of
carbon sequestration services in the northwest of the nation, balance the supply and demand for ecological resources and urban
development in the southeast, establish a strategic cooperation mechanism in the nation’s center to maximize carbon sequestra-
tion services in key construction zones, maximize the construction of urban infrastructure, and propose the “one core, two cen-
ters, and two wings” integrated development pattern to promote the environmentally conscious and high-quality development of
the surrounding cities.

Keywords

carbon neutralization; carbon sequestration service; supply and demand evaluation; optimization strategy; Central Yunnan Ur-

ban Agglomeration
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Tab. 1 Carbon sequestration supply by land use type

T3 KR BEE /10t Atk /%
Land use type Carbon sequestration Percentage
Tk ik 0.00 0.00
A Hb 3.63 0.15
JE i I 44.82 1.91
bl b 43.19 1.84
Hkh 364.45 15.50
Hith 86.47 3.68
(UgzS:) 6.48 0.28
Hofthbkth 35.44 1.51
TEARA M 193.15 8.21
FeAHR Y 1573.38 66.92
Bt 2351.01 100.00
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Fig. 1 Spatial distribution of carbon sequestration supply at district and county scales for different land use types
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Fig. 2 Spatial distribution of carbon sequestration supply in Central Yunnan Urban Agglomeration

E3 BRI RER B REES R E

Fig. 3 Spatial distribution of carbon sequestration demand in Central Yunnan Urban Agglomeration
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Tab. 2 Carbon sequestration supply in Central Yunnan Urban Agglomeration
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Tab. 3 Carbon sequestration demand in Central Yunnan Urban Agglomeration
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Tab. 4 Characteristics of the optimized zoning of supply and demand of carbon sequestration
services in Central Yunnan Urban Agglomeration

HHLE P X I RHE
Demand-supply ratio Zoning Regional characteristics
0.356340 ~ 0.637277
0.136218 ~ 0.356339 BRRRALI. Stk AR e, 5 b A T 2 e s ]
0.076899 ~ 0.136217
0.040933 ~ 0.076898 R JRIX. LPCRULRAT, BB RE ARADS, (TR AT
0.025550 ~ 0.040932 A& JIX. A IR, TRULZARE 9%, LI FI N D2 RERAIT
0.013833 ~ 0.025549

{IS73PR RN A BIREEILR, [EIRKRE DR, BERRR LR A

0.005517 ~ 0.013832

8251, o EABMKXER, FR—Z (R
) ME(RE BE—AL)” R, &
HER AAZE, BBz SHmEn
NIEE.

(2) WLARKX : GERHTHET
ETRX, TEDREEX. DIK, &I,
HETHERE, URLLTNMNRES.
B, FREEHINXE., XL FARE
By, BEAiate AN, £5RES
KETEMMEMAX, HELREATE. &
WAGTHIER S, RBABIHSREHHR
Uz, HERHELFAAORS S, R
BREHAEBX, £EEAZOETES
Bt XNELRE ZERARERESE
o, BRARESK. HIBEREMES
BRI AR BHERE, WY BEERE.
RANKBRAESET, =L E AR
A, NERBRE HRESKRPSELT
EH1Te

(3) ALXEX: BHEERTHERE.
aHE. BRE. FIIK, BETHRER
8. ZEm. BTE. hHEK, EMmFF
. REHAEAKE, DUREENHET
BHAPRANXE, XEMXESHERET, &
HEaE R, DTFRERSRS, BHT
ZFLBRBEEALDBERZMR, SEHERN
B, FEREELE BWIREMEERE
w, RAXBEEBEME, &EEFLREL,
A=, R ERFAR. Bidsl
SAAEHERERE. W AT IARIEF
KEHBEREKE, TMAF. 5458
AL .

(4) ERBARFEX  ZXEBIFEEEM,
BEMNSFE. WRENDEX, BEAm
HSEEFFNE, NN ERE, MR
FEZHHSIE. TIE. RLENHFTE

Landscape Architecture Academic Journal | 89



XEEHALZIT | LANDSCAPE PLANNING AND DESIGN

B4 B E R ER IR SRR A TR E

PeitiLl
I 0. 005517 ~ 0. 013832

I 0. 013833 ~ 0. 025549
[ 7] 0.025550 ~ 0.040932
[ ] 0.040933 — 0. 076898
[ 0.076899 ~ 0. 136217
I 0. 136218 ~ 0.356339
I . 356340 ~ 0.637277

0 25 50 100 km
S S S|
a4

{5l

B R
[ migEK
I Bk
[ R

0 25 50 100 km
I I NS |

Fig. 4 Spatial distribution of the demand-supply ratio of carbon sequestration services in Central Yunnan Urban Agglomeration
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Fig. 5 Optimization of the supply and demand of carbon sequestration services in Central Yunnan Urban Agglomeration by region
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