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Fig. 1 Schematic diagram of carbon emission accounting boundary and content of green space system in sponge cities
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Table 2 Carbon emissions at the material production stage

S RN TE et NS g3
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e cHEi i /kg B THERURE kg K etk L kg
art 39.89 kg'm 0.00 m* 0.00 541.80 m’ 21 612.40 103.68 m’ 4135.80
3 2.80 kgt 3801.48t 10 628.93 230265t 6438.21 555.52't 1553.23
A 2.00 kg-t™! 15205.91 t 30411.81 9210.60 t 18 421.20 222207t 4444.14
(=27 3.60 kg'kg! 17 181.85 kg 61 854.66 9251520 kg 333 054.72 52 354.80 kg 188 477.28
TREEL 295.00 kg'm™ 288.60 m* 85 137.00 1 444.80 m’ 426 216.00 270.12 m* 79 685.40
REELE  336.00 kg'm™ 1843.14 m’ 619 295.04 35.16 m’® 11 813.76 23.16 m* 7781.76
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S P M X ARSI T 0.667 1 kg KW 3 i £ 21113.46 98 141.68 34 652.80

R, ABMEBRRIRR, SOVHMR e BRI T2 L



455 1

MRS IR St AR GRS AN A 0T —— LA S B AR S T 3 L R el 2R 45 DAy 151 1465
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SRRSOk R ST BRI, 2K, TR
Shih . oSPESEHD  A Rk AR RRHE R 43 ) R
175 679.12., 10 129.25, 4 480.24 kg-a ™',

5) AP S FR B AR FHER . AR EER B Y
IRHER =20k H TR AT FAE 2, s e
5y VERE. RARFUR RS, AR IR 5.
32 WLZE

1) g E kiR . ARPEC (10) 7T LIRS
PR R D) AR I i, T8 2k R T o
2235037.82 kg, AL 1375 977.59 kg,
sS4k M 551 083.25 kg, EAKWLE 6,

2) WK R . WK A e 6 5 P
T4y, He— AR KA A RRHERL, 5B
S R RRZK BRI AOBHER, il R RN K R

*® 4 RS TMERARHE

Table 4 Summary of case projects

s TH Lk YNTES ) fﬁ%ﬁi&
Bt kg  BRbicE kg BRHREICR ke

FZ4EHLR 20 638.80 123 832.80 51 597.00

ZHEHL N 18 400.20 110 401.20 46 000.50

HeEHL 16 789.50 67 158.00 22 386.00

EHEHL 34671.00 34671.00 34671.00

PRI 8 954.40 27518.40 13 759.20

e HERE T oR2.73 kg L
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Table 5 Carbon emissions during the construction phase

HPRERHRR  AFESHR  FRakiik
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NN =R o W=} 2oy ﬁ: il il i
ST SR R Amre T e TR TR SR
BeeR . ANPESH . st = e R SRR K L e
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S S -1
HERE 1R BIBRHERL R T2 1.07 kgem™, AbEEFN WEMEZK  0.168 kgL 3.28 12.63 7.15
A HC BT T 7K R HE R T8 0.18 kg.mfz[m], i AE 26028 kg't'  5161.87 14 341.43 9 186.35
TEPkLEH . ARG, EEEaR KRR ARAE 773 kel sslel 214436 1213.50
3= 6 3 Fhel RIS R EICC 2
Table 6 Plant carbon sinks in three typical green space systems
DANNTIEARER T3 T s _
e T S il sk * {gr'nfd)f‘)ff_ﬁ%/ BB (g )
1 NUNEL 7 1400 20.03 89 079.49
2 LREEARiTER 7S 123 25.44 2720.10
Tl Bt b 3 A A 7 104 112 26.36 1554 365.8
4 S TN RS 7S 146 048 3.24 245 659.80
5 v P 36 504 17.34 343 212.64
1 Liinges) 7S 21 11.03 1030.37
2 FEFHi 7S 58 420 487.41
3 B 7S 33 6.96 316.90
4 21 #i P 345 39.12 28203.16
5 KA 73 129 9.44 2548.77
6 Kt 7 1827 20.03 84 727.12
NTESS: ]
7 118k 7 777 13.00 16 185.82
8 BEArER U7 516 17.18 21706.47
9 fxS 7 36 9.06 700.58
10 FANL pliEs 7S 1717 9.07 36 056.25
11 LREA 7S 622 11.03 10 886.96
12 A 7S 355 14.81 9195.09
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e s g PENIREETE wmicmee
13 =g /S 368 11.03 6378.74
14 A 7S 155 29.90 8107.33
15 R 7S 1147 32.03 60 615.66
16 BLTHE 7S 391 46.15 26233.87
17 B SARE S {73 506 10.46 7999.96
18 TR 7S 978 10.71 15 831.93
19 SEnHEZE {73 342 11.73 6365.97
20 Fen T A A 7S 338 26.36 17 771.65
21 ETHER 7S 203 4.96 839.31
22 WAk 7S 179 7.65 1141.45
23 FAREETFBR 7S 276 23.22 5340.99
24 ERE2N 7S 134 4.96 577.76
25 PR - HEER 7S 128 26.36 2812.53
26 T {73 20 127 4.96 51 826.78
27 ARV N 7S 13 144 53376 4123441
28 PSES {73 14 625 33.49 254 275.48
P 29 WAL 7S 31239 3.24 50316.52
30 24 A {73 24005 14.81 176 694.32
31 ECYIWN 7S 3780 2.72 5679.72
32 ST 7S 10 640 17.34 95 782.06
33 eSS 6 7S 19 092 15.81 150 055.45
34 A IR 7S 4576 9.49 25 523.40
35 KIS /S 26 320 9.82 128 482.43
36 PN 7S 246 9.12 1015.67
37 T FAE m’ 414 7.69 573.06
38 B m? 249 18.47 827.83
39 FASRA m? 240 7.77 335.66
40 X% m? 605 7.77 846.15
41 Tk m? 790 10.26 1458.97
42 T 5 m? 203 13.43 490.73
43 PN ] m’ 129 7.77 180.42
44 SE] m? 712 9.62 1232.90
45 INE R m’ 368 12.64 837.27
46 A KRR m’ 8797 10.26 16 246.30
1 KA 7S 84 11.03 1978.55
N pUNELE 7S 178 20.03 6 657.07
[ gas)
3 Kty 7S 221 9.44 4125.92

4 NUREL 7S 195 16.61 7157.49
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3R 6
T T ks Wfi B SEOPRABILR o g
(g(m>d)")

5 PRt 73 105 11.03 2 809.49
6 L 173 8 11.03 184.39
7 A 7S 69 9.851 1502.06
8 g B 123 19.46 5289.38
9 AN R 7S 337 9.07 4769.19
10 1Ltk 73 236 13.00 4378.37
11 [ e {73 147 14.81 3396.07
12 JERYA 73 37 17.18 1052.71
13 AT K IE {73 107 9.49 1507.72
14 Ui 73 176 1173 2917.21
15 PSS {73 140 9.06 2438.70
16 AR 7S 214 19.46 6183.39
17 T 173 140 46.15 8352.13
18 LAy 7S 26 8.41 283.23
19 ARV 73 112 420 795.94
20 HilF oA 7S 28 6.96 268.89

(gassil] 21 BRIy 7S 7 11.03 138.45
22 G M- ATER {73 6 14.81 87.12
23 e e e 73 3900 15.81 64 346.93
24 R 173 10 872 17.34 196 738.73
25 ETHR 73 33 4.96 170.82
26 HA AT A 173 8 645 26.36 123 561.77
27 AL 7S 3 040 3.24 5340.63
28 FAR 7N 7S 3760 5.34 12 090.47
29 ARAtiEM 7S 47 6.53 166.41
30 RH4 A 7S 3 600 14.81 28 902.05
31 A KJE {73 4960 9.12 2452733
32 ERE] m? 191 7.77 267.13
33 ftk m’ 55 10.26 101.57
34 ] 75 m? 230 13.43 556.00
35 B% m’ 138 7.77 193.01
36 LigiviiRy m’ 1420 9.96 2545.78
37 H AR m’ 13 700 10.26 25301.16

5N 3353.59, 7046.93, 3322.48kga’',

3) ARTEHIERI . AR HBERI R AR B 7E A2 A TR R R K it = A L, AT A4
TSR A 90% , XA T BB NI K b st HER D, KRR 10 m, KERCRN
80%, FANLISATREREHN 0.034 kW-hm™, Z315%, JEPgEk . ARt . H5a R G R ARmHIIT ™4 /Y
BRI h 262,35, 493.84, 258.50 kgra™,
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MRYELA EIHA, GBS R Sk BRI . FRKR BRI . AR BRI T i FL R 99.84% |
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o PR 554k BT — 2 I SOWACR , (U2 ST eI Ay AN AN A el ki, HEARRAYEGRER
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hFRPRVER | SERING T I \ DO
i, e R S O
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SRR, BRI P AR TR KA LA
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Sl et R GE P AR AR A OB RE T I R A T B AR, O T Sl 3, AN
TR TR S S SRR, DURBER T BsE FAx
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Table 7 Frequency statistics of plant applications
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Fig. 4 Ranking of plant carbon sink benefits of different green space types
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Table 8 Optimization of high carbon sink plant community patterns in road green space

TR S5 Pt A I/ (kg'm™) TRHEI 2R /%
R i) TriE NUNEL LR A 3.12 —
TriiE R P i+ B3] A - 2 A% 3.41 9.2
AbsE —
Tr TR o 8+ B e A - B A AR S R AR 3.63 16.3

QSR L, TR ARG AR, %5 R R SO E 1 DB TIER, A2k
R A E, (R AR ST A T =i TR, DRI R RO A e A (R A%
FhE R BRI AR, SRR B D T, RS2 RSN, RS TT - . Fe-5E
MRGER Y Z T -5 25, DAL RTRE AR A 2.88 kg-m 2, iAbG TR ab i BN 13.5%, 7%
TELEIII RGN 21.2%, TRRERZERIBRITEIEIN 26.7%, W3 9.

*9 RESMEECCEMESERAMMN

Table 9 Optimization of high carbon sink plant community patterns in park green spaces

FETR L P B A BECR (kgm®)  BRESESR/%
HEALHT rAR PNUNSE R SRRy 2.88 —
Irite M SRR+ B B T 7 -7 A4S HE 1+ 2R A% 3.49 212
ALfs Tt R L3P+ 2 5 T - 11 o 3.27 13.5
TREEL RO R T AU AR T A A B T RAR 3.65 26.7

QF5ak ., HSFaR AR T gk b P AR e 2, BRIE SO TR AIAE S TIRE, [FIR e A1
BURINBERASE . B Y N AR R ) 22 )8 TR AR, T ELR R e B e el
AR, /N RIS A A R R R, S ITEARZ MR ER RIS EOR ;. s Pifb - R,
HAPAEYIE N T SR A BRI, MYRE T s AR RS, AT
Yl 5 2.19 kg'm >, PALETRE SRS N 21.9% , FeREASHERRIL RGN 26.0%, FHERLE5 AR
JCRIEHN 31.1%, WL 10,

F 10 HEEitEBCCEYEREER ik

Table 10 Optimization of high carbon sink plant community patterns in street side green space

REELH Te AR WL/ (kgm®) B R%
HRALHT EIN ZLIIESE /NI A B+ 2B 2.19 —
TriE LTI RS U+ S B 4 R R - S5 2.76 26.0
ALsS Tt LLM W S+ U+ - R R 2.67 21.9

TRHERT LD A - A R SR - AL R R\ E SRR 2.87 311
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L, BRI 9.2%~31.1%, JEShRIF Fhigiih Table 11 Plant carbon sink screening criteria
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Analysis of carbon emission reduction benefits of green space systems in
sponge cities-Taking three typical green space systems in Urumgqi as an
example

CHEN Juxiang"", MENG Shi*, SUN Liang®, ASIHAERReyina *, LI Guorong®

1. College of Civil Engineering and Architecture, Xinjiang University, Urumgqi 830000, China; 2. School of Business, Xinjiang
University, Urumqi 830000, China; 3. Urumqi Urban Comprehensive Transportation Project Research Center, Urumgi 830000,
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*Corresponding author, Chenjuxiang, E-mail: chenyul816@126.com

Abstract Urban green space is one of the main components of sponge city construction and plays an important
role in carbon reduction actions. In order to quantify the carbon emissions and sinks of sponge city green space
system and enhance the carbon emission reduction benefit, based on the IPCC guidelines, assimilation amount
method and leaf area model, the whole life cycle method is used to construct the carbon emission reduction
accounting model of sponge city green space system from the level of urban green space construction and
landscape elements, and the carbon emission reduction factors are analysed by taking three kinds of typical
green space systems of Urumgqi as research objects, and the results show that: The carbon sinks of roads, parks
and streetside green space in the whole life cycle are 10.36, 15.26 and 11.68 times higher than the carbon
emissions, and the carbon sinks are much higher than the carbon emissions; the composition of the carbon sinks
in the plant carbon sinks compared to the carbon sinks generated by rainwater use and runoff reduction
accounted for more than 95% of the carbon sinks; the optimisation of the carbon sinks of the urban green space
system was compared from the aspects of the species composition of the plant community and the hierarchical
structure, and it was found that the use of high carbon sequestering plant configuration was more important than
the carbon emissions. The optimisation of carbon sinks in urban green space systems was compared in terms of
plant species composition and hierarchical structure, and it was found that the use of high carbon sequestration
plant configuration and tree-shrub-grass composite hierarchical structure could increase the carbon sink of green
space by an average of 12.8%~26.3%, with a significant benefit in carbon emission reduction.

Keywords sponge city; green space system; carbon emission reduction benefits; plant configuration model;
optimized design
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