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Abstract: Green infrastructure (GI), as an instrumental part of the urban infrastructure system, is an effective tool for
urban planners to deal with climate change and eco-environmental issues. Green is considered the natural environment,
while infrastructure is socially and technologically characterized, and thus GI is constructed. However, there is an
imbalance between supply and demand in the irrational construction process of Gl supply and demand. Accordingly, we
present the concept of GI supply-demand adaptation relationship. GI supply-demand adaptation relationship refers to the
degree of satisfaction, mutual adaptation and fit level of natural, semi-natural elements or ecosystems that performs functions
for people’s production, living and ecological needs within a specificly spatial neighborhood. From the perspective of GI
supply and demand adaptation relationship, the ecosystem service value method is applied to measure the GI service supply
and evaluate the GI demand in four aspects, including social, economic, ecological, and environmental aspects, to study

the evolution of GI supply and demand adaptation relationship in Nanjing and reveal the differences in its spatial and
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temporal allocation. The results show that GI supply in Nanjing is low in the main city and high in the suburbs. This was
with total supply, per capita supply, and individual supply decreasing first and then increasing from 2000 to 2020. The
overall demand of GI in Nanjing was decreasing year by year. The economic demand and ecological demand among the sub-
demands were decreasing, and the social demand increased. The spatial distribution of GI demand showed a circle
characteristic of high center and low periphery. In order to reveal the spatial correlation characteristics of GI supply and
demand, the concept of dissipative structure principle about the decrease of disorder and increase of order of open system
and the theory of geographical differentiation are used to classify the degree of supply and demand fitness into types with
hierarchical differences. There are 9 types of supply and demand adaptation in Nanjing, and 99 combination zones of supply
and demand adaptation in 11 jurisdictions. The better and less suitable supply and demand adaptation zones account for
26% and 44% of the city’s land area, respectively, which are unevenly distributed. Urban areas are best suited to low
supply-medium demand, whereas suburban areas maintain low supply-low demand. In view of the heterogeneity and
orderliness of the spatial allocation of supply and demand of each type in the municipal districts, the initiative of upgrading

the quality of the stock and optimizing the structure of the increment is proposed.

Key Words: green infrastructure; measurement of supply and demand; adaptation relationship; spatial heterogeneity ;

Nanjing

S5 SRS GT) J2 P 14 2 1 4 X SR FF e ] LA, ELAT DA 4k 258 €623 ] 5 22 D0 4 0
7K L AR A HE 2 S S 2T A TR IR, GI B T A5 TRBE SR THR 6% 4
AR R SRR TR, HER R A T 5 B RV A (7 B 253 A5 1R T3t 2 o )
SRR TR, o T BB B e, F5 BB T A 06 P 3 1 5005 1 M A o 5
IS L T J Gt 7 R R R 0 45 2 A S 2 40 T Sl 45— 8 9t e
TR 5 2SSO A B A5 | G 75 15 06 S 0 R 8 o 50 T L 10, 2 T
PRI | BITI A EL  T R S A T A 5 2 AR TR ALHBIX G A AR
IS T W P 0057 e L, LR BN« — & Gl RS S BRSE% 5 R A1, TR T 0L
BERRSE B TSR SR, X A 25 B R A B 1 1T B, kA BEBEHX GI i ML 1 ik
B Ah BRI B B 1 5 R X 5o W (Bl 2 L T BT PR A 2 Gl
P 2 3 T , 152 0 X 522 ) 57 TR B 2 0 G (G4 e JEL M 280 R TR

Gl g5 T FRBE b 2RI R HERG A HE A [ ARk A S R L G (E e X
RO RIETFRRET CUBU TS, HT, %2R T G A TR o8 Koyt 20
(B FH BRI ) M0 s R S5 2 WP S ™), G BT B2 9 LA AP 1 9% 2R 5 , il a4
R B ST ST DR ) SR S L T, Gl PR
F L A FUERBERCE . RN, GI 3 G 0y R L, Sk (0 i 5243 250, 34 o R0, 5
A0 S RIS B M 8 BT R0 BRI i ) R AR S fk
B AT BRI EAEI OO, LRI 280 % T RO SEOR [RTRE AR 7T 22000 e 5240 6 4 AR ) b i
FE LI A () S e R R MO8 PR . AR GI 19 2 ARSI B 5 0
2 (24 RS0 L B8 28 a7 RO A 3 , A e A T RV A BP9 4 TR B i LML)
7 GI BRI A2 T A TR DR, R A 2870 IS 5 R 75 TV A1, WA 2 76 A 6 T
G5 I X 7 AT A TR A0 G A2 BB IR

GI HET T e 30 75 3 G A 2 TR A % T3, HISCHIAE 2 M GI (L A1 8 th S it %
TR AR R SR B0 A2, O AT E e GBI R M | SRR b SR
ARG BT TS5 SR DU MUK 12 25 R M 45 o T, Wt 2 P2 o i T LA A R 22

http ; //www.ecologica.cn



2 4 BRI A SR BRIt A IC G AR SRR S U —— LA R w41 465

W T IREE RS RSk 0 L FAIUN T A ] S At A B A E A SR e = R S S 6
T CLET R BRI ALLS FIFR KA B 1925 1358 | 5 BvE A HHR 40 288055 X AR 4l 5 0 5 B 1 1k
591700 A TS BRI QAL IR T A 1 AR, A NS SR RN I A A B R ek s [ S SR AR SCHR H X
GI BT 25 MG B OC R 3B M HAR AERRE M ZS BB, AR R AR ERSERRE NN VE - AEES
T ZLAR LR 55 ThRE RO I RR B A HLGE 5 A K

ARSCR R E R R T 2 — R B SR X, FEZEMFFYE 2000 4F 2010 45 H1 2020 4F =BT B GI 75 ¢ &R
(AT 23 AR AL AR, LT 8 B S TR 20 543 DX D) S5 40000 | D 4Tl 5 % DX P A4 B 23 A 2 1) S S P R 1, O
HRPEARITT R EARSE A BEEAR o G HEF5 5C R $ it 3 2% 5 4 B R G Rl 5 38 U B LA, LAY
VERIRT A A a5 AR B G TR G B DL A P 8 SR TH A FIS Ak

1 HREXHER

P AU FR AR SR VLN 23 R AR T B AR OB T R = A DR T KV Bl S & T 28
TR E B ST, M AbAb 2 31°14'—32°37", ZR 45 118°22'—119°14" (& 1) . 4T S 1 F16587.02km? , A
X THIFH 868.28km*, 4% 11 AMTEIX , #2021 4FK , m 5UH £ H 942.34 J7 A BREA F 818.89 1 A, 4
1% 86.9% , ATTHLIX A= EUH 16355.32 47T, Pl 45#49°2h 2.00:35.19:62.81, LIMKLLIZE i 3, i 4T
SVHTR 60.8% , - J5 L SR fF 39.2% s MORFE 35 31.3% , 38 i X 2R A0 75 55 %6 45.16% , 2 [ 0 K el
IR Z—

(\

— HR O ERT
AR W
K

AR :
R
/ﬂ/ oy -

0 20km T W e
| I |

1 BERTREAESEE

Fig.1 Location and scope of the study area

2 MRFEREEFRR

2.1 Bk S A

g @S] AR s ) ARG g Ak SRR B ( GL) OB S BRAFE DO, AR R, Hop S s [ AE )
SRR AR Bl JERIE R SR PRA DCAE C T & 1 BRI BT, T LU L TR A it 5 A= 2528 DR B
SR A 6 23 [ RO AR A 7= 23 I LASE , HoA AR IR R AR AT RE AR, T G ply R 2% s A= 25

http ; //www.ecologica.cn



466 xR 44 %

JER I /N Y B R A5 2 L, DX 00 T2 €25 () R 2B 25 [8) B G 3 43 () =2 [ 9 e 3 P 00 0 DA iR )
K, — R UL AR 023 [ A5 ARl | 5 b R b, (E2 TR R A B 2R 7= 0 B R BN A G Tl
W T KSR hy B 3 o b 1) T 2 4 (R WV OIZ AN A G s, PR, GT 3004 o R 1 4 1R B A 820 3 ™=
GlobeLand30 ( http ;: //www.globallandcover.com/ ) LA R 2000 ,2010 F1 2020 ARG 5T A AR HE 530 AN K S8 i
TR, o0 M2 T 55 A I 55 SRR IR 55 SO IR 55 4 1R 11 S/t GI b2 R A7 I 5, 32
ArcGIS 10.5 844, # R 5ETT Thmx Tkm 44 %)

KO o S s B AR At o2 (AU AR IO T T, N VR SR TN T RO RS B A, BRI T
i R B IR IR R 2 5 00 0 (hitps -/ www.resde.en/) , 2020 4EEC8E R T 2019 4F FHLAE 4 MEE-E IR
N FVE AR A TS A U R AT Thomx Them A% 330 50 100 RO 5T R Bt T o b 7 4 58 ) K 28342
7RIk 551 (http ://www.zkyq-tech.en/) o BEIANXT SCHHE A 5T 58 [ 1R ZE PR 45645 2 Hh 0 (https ://ngde. noaa.
gov/ ) AR EALIE GELEMERCIE ARG i M AE AR B 5 - b 2 5 B SR FH 4% DX i FH R TR R oy 4 DX LA
HP B AT T AROR IR T GlobeLand30 -3t A F MR . B HE i 155 1) A8 P A8 0 R I TV 200 BR B e 1% L
FDIAEC R T GETHAR L) s iR RIS BT G Akt S TR A LU 56 R fF AT 3RAE . 3R I B2
o FREHE 2 (8] = (https . //www.gscloud.cn/) () 2000—2020 4 Landsat Z 554 , iz F KRS IES:, 7€ Envi 5.3
B P AT S PML s R U T 5 151 500 JRy il B U0 0 80 30 #1145 80 28 6 b Ak 2 22 B 5 AR T P (hteps 2 /7
sedac. ciesin.columbia.edu/ ) B 2 EKEEE PM, o 25 K d
22 GI A48 HRE B i (B3

R RS R G EAAR , L A VS R S5 A AR R 25 T DU O A 35 e 55 T RE b 25 ) B ARRAE . AR SR
JH 0 Hb S50 - ) A A= 2 A 55 D RE SRAS AR S R G MR S5 M (AT 5 JEL B 7 BIARA = b R P AR 56 2% 5
P XS PPN RS BT S R G S5 A AT PR PP . [R5 GI TIBEST 28 S X S A e AF 5 DX B
ARG M EIE R A R LSR5 (3R 1),

R1 AETRERSNEZEERERRESERY

Table 1 Ecosystem service value accounting index system and equivalence coefficient

Ik 55 2641 Eify b Fih K38
Service types Indictors Forest land Grassland Water
P& IR SS Tyt 0.29 0.22 0.80
Provisioning service JE R R 0.66 0.33 0.23
KRR 0.34 0.18 8.29
W5 IR 55 SXZSLRE 2.17 1.14 0.77
Regulating service AV 6.50 3.02 2.29
RIS 1.93 1.00 5.55
IR ST 4.74 2.21 102.24
SCHER 55 Rz ZPS 2.65 1.39 0.93
Support service AEFEFR IR 0.20 0.11 0.07
2R 2.41 1.27 2.55
SRS Cultural service Ferp 1.06 0.56 1.89
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Table 2 Supply coefficient of ecological service value per unit area

fiR 55 240 B=RY izt A HiL i pi e
Service types Detailed indicators Forest land Grassland Water
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LI 366408.57 189849.00 1053661.95
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KRR ST RRLITSES 503099.85 263890.11 176559.57
Support service A FEFR G 37969.80 20883.39 13289.43
LY EZ 457536.09 241108.23 484114.95
MRS Cultural service E= 59! 201239.94 106315.44 358814.61

2.3 Gl 7RG hmisk B A BE

GT FRAM A A 25 2R G IR 55 %ot A ol 3 T P b DX 8 A 25 28 4 D A e 22 B Ak 4 A v P 82 % i LA T B2 A9 A
DY A7 I R R SRR G IR S5 TR R, AL £ 2207 AR BRBEDUANZE S, BB 1AL
B SR KT R HT &SR BRHE DL MBI A PM, 8 MR TSR AT . TR ST
17, BT e R G BTN 3% B4, BRI, N AR bR At ST R A% O P 5 i L S0 A 3R 35 R 1
LRI 2 | T HE AR I U X sk P N SR Bt 538, DItk , N 1k 22 Sl SR04 13 v 1 DX 3, R RO G Y oK
Wy, FEZRBE T I, R AR RIKT Y6 £ MR & 5 R AE GT 63 75 R AT G | IR &5 K, GI
2 Rty R AR ST I, B 25 30 T A VR AR o R B HE O AR AT L K, BRI I GT A [ B 7 >R A
D 5 AN, GT B RS R BE EL 5 A A B 14 1 55 Dy B R ol M A 2 /K S L 4, e Rk vy DU 7 22
FSIA TS . TEIRSE ST, P ROV IR T Hh XA TR X, SO T DX SR T D R T SR A
e BE PV, o H B E NS shs i HL AR S R IE 55 10 X3, 3 30 S0 AR R 75 SR 8

2 ArcGIS 10.5 8%, LU 9 XI5 45 F8 bR BUE , 78800 V3 — A6, 8 (8 75 3 5 i 5 45 18 b AN R (3%
3) BRI RHMHAS AR B TR & Pk B SR KRR R A TS S AR A A8 A (E 0 A8 AL R B R
W ETEARANEE | Je—Fh B AT BC T 36, i T AN R O 22, fE B i i B T A8 B A 45 1 7

GT LR AS A2 BT A Hiudsk 1 98 B LA B A 235 3 A 3 () B2 iy, 3k 4 15 55 SR A9 235 TR) S I Ry 1 B — 5 Y
WAL EM A S VCECSE R A6 e T AL T RE Y 28500 (1 32 A DL O R 45, AR SRR HOM Bt 1d Al R R IX
& Gl A A A P AL S E I IR . e 7R b 45 5 T SR T RIS N | VLAY RRAE , R ArcGIS 23 (8] 43 #7 T
H %} 20002010 F1 2020 4= FHETT PEATIA— 1k, AR 3 FE 028 40 JE B ORI 45 5 75 R 43 R 2 R v b AR
SANEY ARGV P AL 9 PR TR IE RO A A AR T T I B2 X A A0 R T a2E 43 M
FARALTFFE AR (18] 2) o GT b7 6 R AUk Bl R AR 5T, vl o N5 [ SR AR S A i ] e & B {1k — sk
AN AL,

http ; //www.ecologica.cn



468 R % IR 44 %

x3 FEEMRERIKEGHERRENE

Table 3 Demand indicators and weight of green infrastructure

T By 15 B e 5 BRHME 4 I R w
Items Indictors Information entropy value e Information utility value d Weight coefficient w/ %
¥4 Social demand PNEEY 0.9412 0.0588 18.80
AR 0.9541 0.0459 14.66
2:%% Economic demand RIRTE 0.9448 0.0552 17.65
TE LR 0.9738 0.0262 8.37
125 Ecological demand e HETL 0.9461 0.0539 17.24
Ak 0.9311 0.0689 22.02
¥£3% Environmental demand AR 0.9997 0.0003 0.09
PM, s HEL 0.9963 0.0037 1.17
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Fig.3 Green infrastructure and its elements supply capacity in Nanjing
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Fig.7 Green infrastructure supply-demand adaptation zone of Nanjing during 2000—2020
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