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Spatial pattern of urban green space ecosystem service in Xi’an City based on

fairness evaluation
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Abstract: Urban green space can provide many types of ecosystem services for residents, and the imbalance of its pattern
leads to the differentiation of human beings in the process of enjoying its benefits. According to the current situation of
ecological environment problems in Xi’an and its basic geographical conditions, the calculation and spatial mapping of four
kinds of ecosystem services, including biodiversity, carbon sequestration, air purification, and climate regulation, were
realized. The ecosystem services of the whole study area were evaluated and analyzed from the perspective of fairness.
Furthermore, the method of regionalization with dynamically constrained agglomerative clustering and partitioning
(REDCAP) are used to get the partition group of ecosystem services, and the idea of regional management is proposed. The
results indicated that; (D the complexity of urban green space community in the study area is low, and the level of
biodiversity needs to be improved; the dry deposition flux of PM, ; decreases from north to south, and plants have a certain
adsorption effect on PM, ; the carbon sequestration in the south is higher than that in the north, and that in the east is

higher than that in the west; the average surface temperature in the green space area is lower than that in the whole, and
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there is a strong correlation between normalized difference vegetation index (NDVI) and surface temperature in the study
area; (2 The distribution of urban green space resources in the study area is uneven, and the distribution of ecosystem
services in different regions is unreasonable; (3) Based on the regionalization of integrated ecosystem services, ecosystem
services cluster is introduced, including 913 grids, 12 partitions and 5 clusters, which can provide reference for different
levels of ecosystem services management. In this way, urban managers can change their thinking, guide the overall green
space pattern from the indicators of ecosystem service level, maximize the ecological function of green space, help the

sustainable development of the city and improve people’s well-being.

Key Words; urban green space; ecosystem services; fairness; spatial pattern; regionalization

SR GRS A H Holden F1 Ehrlic 452% 3 T 20 40 70 AE RIS AR I Bloe oy AZE BB A
BRGETPAFIIRLEA B T ANt 2R R E AR, R 2k T DU Z AR S R G S5, Wil A /S
IR BE S DR SRR AR Il SR 55 45 500 B U S5 T 2 R AR B O R AR AL TR
Bk SR T B ST SRR AN T S A, o DXl A R A AN DBl /5 S B 4 AR R 3 R S R GU RS54 )=
AP S SN

Yl et A RS R GRS R I R | VF 2o Bl i AN R AR AR A 2R, i 220 J7 10 AN [R) R 2 X6 452K il 55
FEATINAE T AR TR X Ak M A S R G SS 1 B RN AELR X T A S R G AR S5 B A AR
JRBERE ST, — 7 T T LA A S R GRS ST 22 55 AL 2 D RE 2 (] B DR IR DG 2R, 53 — I T % 48 TH 3 T 34
S L AR T A A B AT T B SR S TR T kM ) AN RV R ZE A i A, AT A 3T
LR A A R GRS R e R T AN RIREEE AN AP I ST AE S R GRS B2 AR SR BB ARG, AP —
SR A NBA A5 AR R IR 55 55 B0, St ik 28 28 JL B PR A A M 0 mT 4 SO A AR HLAT 1
S RS2 AR IR AR SR A5 BOACH] . H AT E A BRI TEAS Z X8 38 T 2okt RE A% e 39 19 Bl < i A 28 BR A
FHEGPEHA AR 22 DISEAR P Lo T2 e =2 A i 0080 SCHE , it o DA 2o s B R0 BE 2 -4 4 B a2l
FREE A SR HEA I T 3T A2 0T TR A 9 SIEAE AR SR 100 N bt T A PR SF AR A , Lk b 1) %K
TP ARG AR B ME— bR ST SR AR AR R S AR T BRI L) TR AR RS 2 26 1R 4%
A FITANTR] , DR IR A 3nk T 2o 3t BE RS 4R (1L 1) A2 25 R MR 55 A E AT 2Pk 18 23 BC AR B AL 2 5 06 B O 6 B 28, o
AE L IE 2 S b S A S R R

YT 2R3 A PEPE SO0 A AT B T4 s i A 257 ot BB 25 BE 0 R A R GEAR 55 7K, SR TR 14 ¢
BP9 T 2 b 25 TR) A J) DA ok — i PRUME , 47 B X RIZO 19 3 BIOTF A REIA B 4r iR . RS RS SS
R A B TR S 2 T R SOAT BRI 1% A FAR AT AL Z RN AE S R GRS (R A, B 46k 71 1
AR AL BT S T 2o i A 25 AR G R 55 (0 A B ELAT — 5 119 5 2 550, AN REAS A3 1 2 i 9 A R ok T L
AEAE RS BT B IS FURGEIA B ROR . A5 RIS BB % LT Z M i 23 [ SC R 20 e TRk
2 [RVRHR BT 09 77 36 2 A A P, DRI L0 T o S D37 4 5 A ) i X3, 4l 2 X
Yl 2R LR 5 R S R GRS 1R B AT ST RE A IR 2 . B S 2 AU RIS 3 IX i) X AL T7
5 (REDCAP ) J& Guo %5 $i H (1 — i ) 2 [H) SRR X WAL 7 vk 2 0k & 0 Tl — AN X380 43 S # 1
ISR XA, XA 2 T X2 AR 2 XA 20 R S ) AR el 4 X7 A4

VU 22 T 2 e ] A T 5 HP P Sl T AR AZ Co 3l T, 2 P G AR AR | T R el il Ty, (LA R, 78
BT T 5 S (A R R it R R Rr 8, FREE SR AT TG TE o D4 i NN 52 S M 5 R LA SR R 55 A A
A IR T 2 it A 25 R GERR 55 A% S, AR SCLARAT AR A P 22 17 FE 3R DX O 81, 13Xk 24 iy 77 £ (9 PR3 1R A, 6
BT AW 2R s TR AR U Y DU AR 25 R GE IR S5, S U I 23 AT Sl T ek B, A
SRR PN ST 2R B IR S 6] 3, BT REDCAP 5303 LA KR B AR S 2 AT 52 IX A6 40 5 A3k T ¢
MR BIE T RZR 5 A S RGUIR ST HE SR, SR AR A R GE IS5 M6 Jas 1) XA, S 38 v A58 M 1o P S ol ¢ b A=

http ; //www.ecologica.cn



&
H

6972 2 SO Eire 41 4

SIede Bt Z AR SRR
1 HERBESMRTE

1.1 AT XA 5 s R A

P22 T T IE Tl b O rh R | I Aok 7Y 22 T
T 2R M AR IBT A& J2 3 T 2018 4F Sentinel-2 10m
T BAREE , NS L A1 DLk, DL 1, P 2T Ak
ORI R S b BEH B 5 /0 | F2 B DA B R 1 /N AR
SR BESR A 2

AR ST O 2 B A AE . OV 22 i HEah i 2 A5 8 8K
P, EFETTBIX BLAE FEORIE T BRI E B ;@
FREUHE] A 2018 4E 1 A 14 H X 6 H 23 H i Sentinel-2
10m 3 B2 EE ; @G E M , ALHE G XU I
AERT I BE | B K i, 32 R R R EE  (hip o/

data.cma.cn/) ; @PM, JKdiE , P4 22T 13 A~ [ 5K W I sk 1 MREFHSHE
5 PM ) PR 3 S i /NS S I RS 3 , FE Rk E E R Fig.1 Distribution map of green space in study area

BAR Y (hitp . //www.mee.gov.en/) ; @ KN S8,
KT NASA B W (https : //www.nasa.gov/ ) ; AR H VU2 T Ge TS A0 A e N D4 & 508, 30 0 B
H HF AP SN AR
1.2 BPAHPSCHb i A

ARBIFGEAE TG LT 7 A3k X AR B ST 175 150, 590 6 BOAS [R) 50 8 ) g b B Oy, SR 17 RSIE RS 114 53 4 | 32 B
(g b A 1 2R ST N 28 bl Ak X Sk M R Bl | B XA FESEAT R D BCHE S AR v R T RE GPS
oA A 2 A AR B A AL S A AT AR 7 (RN A 20mx20m) SEA . BFA S0 32 4 FH i) 1 EL AL 455 i )
BRI EA TE€a7 APP 45 BFAMSCRISCSERT ] A 2018 4F 6 1 % 8 J, BN & = B4R (4 Mt 15 B
RIS (P ARBEHLTE 1.3m Ab) KR & 2 AT el I B e | IR O | T Ak A B A5 45 B, A I 450 R i 1 5%
SRR RE 7 it 121 4, Horh RS (X 25 4 FAKIX 25 4 FEHI X 25 41 BrlIX 22 41 R S [X 16 41 T IX
8 ZH, —ILARH 1795 A4Legt b T A By 12 BB
1.3 WFFE ek
1.3.1 EERGEMSME

FRAEHIF ST X S A S IR BEHUR A 70, B U 2R IR v fb s S ASCABE0T DU Al 25 1A I 5
A W) 2 PR IR 55 76 S M) S 5 R SR AR B Rt L (P TR A 2 W b Z2 R S A 760 280 4 730 8 5 AR Fi
DU R T > 25 A 5 X T LR SOk Db A7 G G PM,, 75 BR AE 7 A9 PEAY , PM, ¥k B 3% /N 3R
HUAt ]k 2018 4F 1 A 14 H 5 5 Bhi@ 2 T E A InVEST A58 Carbon BB XI5 X 2 i A [ 85% IR 55 B g B
25 [A) A3 AT HEA T2 s A BA 0 Bk O AT M R IR A AR K AR 18] 4 2018 4F 6 A 23 H, EfRMA
fEbMARINE 1,
1.3.2  SHHLA TS

AHIFFE 5K B SR T A S R GEIR S5k 4 A (0 25 TR IRy R4S IX S8k 2R T Y X 37
T AIZ X I N R A Gk T B DU R A 25 R GRS W i, ELAR AR AR .

QS = (D

S|l Qv e

http ; //www.ecologica.cn



17 3] SERE A T APV PG I T AR M A 2 R GE S5 S AR )R 6973

P QS FRHE i 23 8] XS TT XA 5 G, 7R 55 i 23 1) DX AT r St T BRFTTXH 17 9 D ol A 285 2R e 5
Wyt s PR © 28 18] XBRAC R (BRI 5 G 37 BN DXIN 119 G S M e ARURI AR 25 R G e 55 ) o i )
T PR BRI B B

R1 ESRGRSVNERRSFE

Table 1 Indexes and methods for estimating ecosystem service functions
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Fig.2 Evaluation of ecosystem services in urban green spaces
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Table 3 The classification standard of location entropy value
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Fig.3 Location entropy distribution pattern of green space area and ecosystem services
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Fig.4 Percapita green space area and ecosystem services in administrative region
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Fig.5 Comprehensive ecosystem service evaluation map
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Fig.6 Regionalization process diagram
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