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Abstract

In the context of “dual carbon”, parks have shown an essential role in reducing carbon emissions and increasing sinks in cit-
ies and have been assigned the function of carbon balancing in the urban carbon cycle. However, while providing leisure and
recreational services, urban parks are also accompanied by many carbon emissions. This study aims to reveal whether urban
parks are adequate carbon sinks. By constructing a framework for evaluating the carbon balance of urban parks, we assessed the
annual carbon balance of 15 urban parks in Nanjing. We used a machine learning method to clarify the key landscape element
indicators that affect the carbon balance of urban parks. The results show that there are differences in the annual carbon balance
of different urban parks, and most of the parks are “carbon sources”; the larger the area of the park, the higher the vegetation
coverage, the stronger the carbon absorption capacity, and lighting, green waste treatment and building operation and mainte-
nance are the primary sources; the three indicators of green space rate, hard surface area, and building area are closely related
to the realization of the carbon balance. The three indicators of green space rate, complicated area, and building area are closely
related to realizing carbon balance. This study is of positive significance to the achievement of carbon balance in the city, which
provides data support for the renewal and renovation of urban parks and provides a reference for the optimization of operation
and maintenance management.
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Fig. 1 Carbon balance assessment framework
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Tab. 1 Carbon emission calculation formula
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Fig.2 Case park location distribution and satellite map

K CLAEHHEMREN T BRI
S ETAE (DB3/T 20612011)) P4, EATY
BABYIAE, BIEAEEWE, HHEA—X,
HEARES B 011 ky/m’ FN056 ky/v's EAHE
ES U, BBERBAWAK, HBEE
53517905 ky/m’ F1015 kg, FEFEZGZRA A,

08 | @

HEROTE RS MER. BEIRK A
BE. MERBABAERR. RIE CIH
LW HERRUFIPERIE RO RIRE
(DB32/T 2061-2011)» ¥ #il &, BEAIEEHR 257
BEAA YT Bk E), FEELHHOR.
EMMERRATREHIRS %Y W8

WM AKAETRERNSSNR. ARRNERICYE
ORISR ST E R AR HERUE 4 33 ko™ 33
e,

AN, MBRRANERGC BN R T =

MEERIENR, BRETAER. EFER. TF
ABEER. T, FEKE KEER.

FEFR. BREMEZRER M AR SR
WMERIERT, %ﬁﬁﬁiﬁﬂﬁ%ﬁ’ﬂﬁ%ﬁ%éﬁﬂz
EWAER HE SRR AR
?%?&fmﬁ’\léé%%%‘é%o BT ERESH T
NESNEREIRZ BAFLMERLKR,
K LR SIRRB I SR T A REA TR EX 2 1L
MR BEDSUERBIRAABERE,
WP ERBEAREE. Bk, ARG
TRAETERNERDETE 1THEESG
AERMNTTAER. FMPEIFER. FTAE
AR, MR, KEE, BRER. ERE
MBREAREFEIME; FEICERACGSER
BRI ERREEL

3 B AT SRS

BT EL 15 D38 T 2 [ B Bk R LA
BE, UEREDMREITAFEATRRLEF
BIRBOR. BEja, AHTRGIARERNSEHA
2, WHHRTRENAMIEITES
DB RERNB SR, N Hide
Mgk FENRIER, FHRAIKCRER.

31 RIRIESR

M%&%ZEEE MEELAENHEREDE
B%, 23iA2 23190905 0, A AREG
u+@$,w§ b, X120 986.35 m?,
HMAERMBEELAELEHAELTW, X
EMRERMERRBEE 5N REFR RS
=, EEEERLESE, FEELE
EAERZNEE LS, SRR



AR FETHERSRE R MRS T—LEsf | =mF F BN/ 20255 /58425 /5025

44 26659 kgg9C0,, I ARER,
ST &4 36 34889 kg,

16BN AERIRRIRIBO T E 25 RN 3 A
T BHELE. MEELQEMIXEHAE
MEERRWERS, H3472509x10" kg,
51618x10° kgFN47009x10" kg, HHEE TS,
AR, BEMNLEMERAA L EFEE bR
R B, 4> 5)44830x10" kg, 5197x10"
kgFn8304x10° kg, =NAEMERRIKLE R
X EFB 2 E RS R ER5.39%. B
DT AFTVERNBRBEE TR, kS
AEATAIEARRBESR S, 757
1150 kg/? 01190 ky/n’s - B 15 224810,
AL AR, BERNAE. A RE. &
FRUWAE. JERERE. HHAE. BZM
AE. JIRESARMEEEAREI A
ERNTTABRRBELLERE S, HMEFA
BT AT 25 AR

Bk

3.2 BRHERBR
ZHLNENHEERETTEEROES
i, ZRBAENRHEIRERS, &
21 48903x10 kg, EENAEM DA
ER(X, H8579x10"kg. FERAEZES, F
HHEAAE AR ERS, &
84163x10"ky, ¢ A B B AI5909%. L
FHERBHME RERTR), BREAR
ZEGFEERER. W, ZRHARERN
A ERS, 71054x10° kg, TEEMER
by, H05Ix10° kg, BIBEIRBRHEREEN
206515, KRB AER ML m~ERN
BHINE, TEBLETHARS. NH
AR A E RS, A
21908x10° kg, EHAREZXEHAEFARE A
&, AAHAEERIEE N ER
Dy AXAH198x10" kg, ZECH ARSI

R2 BBEHTEERILER

Tab. 2 Comparison of calculation results of carbon absorption

F5 B HHEREE /m® EHEBABCE /kg FRRIRIE /kg
No. Name Total leaf area Daily carbon sink by vegetation  Annual carbon uptake
1 SV 264 933.78 5729.34 938 466.29
2 ZRi 2 1 833 685.49 36348.89 4700 915.16
3 HRAEARA R 462 892.32 14 039.21 1862 307.95
4 LRI B 1216 627.16 26313.23 3 658 937.05
5 JUIiA L b 120 986.35 4464.44 482 980.11
6 s AR 2231 909.05 34911.64 5161 822.00
7 AT 354 907.03 7679.92 1027 501.25
8 ESPinYA 1697 920.25 44266.59 7250 866.82
9 AeAR & 2 B 273 347.55 735597 1204 907.32
10 AR 314 020.61 5725.99 937 916.49
11 TN VAT 685 691.40 10 989.28 1699 934.59
12 N2 187 620.66 3172.52 519 657.99
13 TR B 299 810.48 5069.56 830 393.18
14 PO LA VAN T 295 852.62 7 944.68 1301 337.77
15 e VAT 833 578.92 23 073.09 2383 44995
800.004
72509 FrATR M
700.004
AR
on  600.00
~ 516.18
qg 500.00 47009
@ 400,00 .
= 300,00
ahg 238.34
200.00 ﬁ 169.99
10000 . e - g
0.00 T
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
a ZEfl 2\ A TR AFIEA RIS R L R WG R e L
14.00 4
m AR
12.00
R
o 10.00 4
E
5 800
‘Q’ 6.00 4
=
= 4,004
X
i& 2.004
0.00
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
b G451 25 [ 75 A A R i 3 e
1 B RN 3 HFRAMAE 4 REAE S ARMARE 6 MibkA AR
THEWAE  SAEAAE  9AMEAE 10 HHKAR 1 =HrH A
12 [N B 13 BRI b 14 AR S BE 15 iR 3

E3 RIREDHT

Fig. 3 Carbon uptake assessment
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Fig. 4 Carbon emission assessment
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