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Study on the influence of urban green space on the physical and mental welfare

of residents
YU Jiali', YAN Lijiao® , DENG Jinyang',LI Jian" "
1 School of Landscape Architecture, School of Tourism & Health, Zhejiang A&F University, Hangzhou 311300, China
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Abstract: Green spaces in cities provide an urban landscape where human beings can live close to nature. The inclusion of
green space is an important part of improving the living environment of residents and an effective way to improve their
physical and mental health. Taking the main urban area of Hangzhou as the research subject, a remote sensing image of
urban green space was interpreted by GIS technology to obtain the green space layout of the main urban area of the city. At
the same time, the population density was used as the resistance factor, the number and area of green space within 500m
network distance of traffic network as classification standard. Secondly, perceptual data from 665 residents were obtained
through questionnaire surveys of 45 high, medium, and low residential areas with different grades. Finally, a structural
equation model was used to evaluate the inter-group analysis based on the number of green spaces and playtime, and
distinguish the differences between various groups and the causes of these differences. The model was also used to assess the
number of green spaces and the area they covered, residents’ cognition, motivation, and green space attraction, plus the
relationship between health benefits and satisfaction. The results show that the number of urban green spaces and the

number of times the residents use the spaces have a significant positive relationship with the residents’ well-being. The

E€W A HR S E T H (14CCL023) ; H K S F & TR B H (2016 YFC0502704 ) ; #7144 FRk 24 0F 58 71401 (2019C35085)
75 B H#A:2019-08-24; f&1T B #8:2020-05- 12
# MIFEH Corresponding author.E-mail ; lijian@ zafu.edu.cn

http ://www.ecologica.cn



10 #5 AR A T b i RS B O AR R B 3339

residents’ perceptions of the role of green space and their motives for visiting green space further affect their physical and
mental health. Indeed, an understanding of the importance of urban green space will stimulate residents’ enthusiasm for
using green spaces and increase the frequency with which they visit them. In addition, individuals with different social
attributes have different needs for green space; therefore, the resulting welfare effects and level of satisfaction will also vary.
Finally, suggestions are made for the future development planning of urban green space from three aspects: increasing the
number of street green spaces and neighborhood parks around residential areas, enhancing the attractiveness of green

spaces, and raising the awareness of residents of the role of urban green space.

Key Words: Urban green space; physical health and well-being of residents; mental health and well-being of residents;

structural equation model ; main urban area of Hangzhou
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B 3 G B YRR 3 A ML A A B A R AR X, S 45 BRI /INKREAE < I BdE L
PRUETE A B TR St , FRATTE ir 2 5 I A 9 A BUESHEAT T B3 UIF i Tk i i A r €. A& T 2019 4

http ; //www.ecologica.cn



3340 JAE = 40 4

4—6 A AERUMN 3 XA XEA T, S HHE T T 5 RS R B B (25 i3\ T it M B A PRI 2 % U8 £ B B ik
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1.2 Z5 %

23 [A 44 KI5 T Earth explorer M35 F#8HY 2018 4F 4 J 28 H A B il i RS IE SRS ERR 1%
filG  JUARDRE A 1E 45 i Ak B S 45 20 90 20 A 155 (81, AT R PE RS 39 5 S AR HE B 7 ( Overall Accuracy ) 24 85.263%,
Kappa REH 0.7058, FFGHEAMELT R LK, A, FIH] OSM M3 (Open Street Map ) & Qgis #0145 L
BY AR I DX PN R AR A A B IR S T SBURE A AT 04 - MR T I 25 Sk b A 1R AR 1A
DACIR T S o3 S ifE) (CII/T 85—2017) HfE 25 & A T TR F 45 T 10 hm? DA A XA bl i FR K 4%
F 1 hm? BbrfE  MHBR/NF 1 hm® (2%,

R1 HERFEMAR

Table 1 Sample detailed composition table

M FEANEAE FEAKL MR EANE FEAKL
Individual Detailed Number of ! m J Individual Detailed Number M'J
attributes attributes samples Proportion/% attributes attributes of samples Proportion/%
M Gender B 344 51.7 A Marriage g 140 21.1
LS 321 483 CIELH 135 20.3
A Age 16 LT 48 7.2 CIEEH# 378 56.8
16—25 % 134 20.2 FHAth 12 1.8
2635 % 240 36.1 A 1000 JCLAF 74 11.1
36—45 % 141 21.2 Monthly income 1000—2999 It 53 8
46—55 % 61 9.2 3000—4999 J& 181 27.2
56 S L1 41 6.2 5000—9999 J& 249 37.4
XHERE Wit/ 55 8.3 1k b 108 16.2
Education level ENVaS 281 4.3 FERUE AR ST 148 2.3
A/t 209 31.4 Years of residence 5—104F 192 28.9
PR 120 18.1 in Hangzhou 10—15 4 155 233
Pk Occupation Vil 46 6.9 15—25 4F 77 11.6
FNE A E 59 8.9 25 4FLL 93 14
A= YN 44 6.6
SCRY AR NG 83 125
IS 2% IN 102 153
YN 37 5.6
TR 63 9.5
i) & MW N 158 23.7
BHRIRA G 17 2.6
R i 56 8.4

TESR T 4% MR R GERF 72 T 38 R 500 m VR BT St (9 — A8 B B B AT R o X B S
Fk AR, — B AR B s 57 G X, 1205 05 T B TRk i (HUR B B AN REOE UK IR IR L AR SR M 1Y
FUIEBE R, A 552 o DX MR AR B2 LU RE T I 45 20 B B A 7 A AR S5 BB S RS, PRLe, L 2019 R4
eI AR SN AT G T T ST B i T B L (H—— N DV B A B S5 (N BB R LR 2) 56 F
A g P A O 245 B S A DA e B Tk i 51X, AR 5000 me vl 3k T A Sk T 2 e 1) T AR R RS i T BB A
P MRS TEHIE AT 45 — PO RPN S G= (V,E,¢) , Hoh VRIRT SRS  E Rl msk
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) (— JE] 22 S VR BT = YR AE S A5 B8 IR ) 120 min DL AT 120 min PA RV 70 Zbn e EA 745 2 40 %) e 4H 1]
AYMT, LASUIRG A B A 7 AR FU A b o i R B O M BT 7= A 5 i R R

2 500 m MEEBAAEENFMERREES5T

Table 2 Green area and quantity statistics within reach of 500 m network distance

/J\IZ*"J‘&; WFgEREA _— i /J\lszm SN $i i
Community fRescarch Quantity  Area / hm? Community Research Quantity Area/hm?
grade sample grade sample
BN HIRTE 0 0.00 A LTS 1 6.61
High BT 0 0.00 4 A T 2 1.99
T 2 1.66 EEdad 2 7.08
SR el 3 4.42 R E el 3 5.08
HANHE 1 0.94 ITF R R 3 2.13
BRI 0 0.00 ik &K 1 0.65
LK 2 1.59 HAMX 2 2.87
praGEE ] 1 3.87 RAS/NX 1o BB A 0 0.00
FRR#L: 79 5 1 0.52 Low AR H/NX 1 1.10
SEEE 1 1.87 BT 1 1.81
T Z 30 0 0.00 HINE X 4 7.53
2L 2 1.39 TEREARAY 0 0.00
W BEE 1 0.87 FREE/NX 1 1.39
KM 1 3.48 RN 0 0.00
REGIA BT 0 0.00 B 2 3.48
LU EVNPS T 0 0.00 i 0 0.00
Middle 1 H e 2 1.55 H BB 0 0.00
U 1 1.15 BEOUHR 3 8.78
AR BE 0 0.00 RITHER 0 0.00
Rt A 2 0.43 AEHR 0 0.00
BRAHE 1 2.88 SRR 0 0.00
FREHBAEL 1 3.96 BUA-LstE 1 1.99
LHNE 0 0.00

2.1 SRR

I AT S B B U MRS I DR 3R RIS R 0 T DR AR 1 < R B AR AL B s RC BRAR AL, 3
< BRI AL AR 0T B TR/ B | RS 1/ BRI U o B AL A
FE PO IR | 28 AR s kg g 1 RS U IR RN A RIS O
T T 45 8 e v B T T RIS TR0 R, LA 7 43 R s e R E 1 53 Ay S AV B2 340 W 3 ok P A B8 2R 47 R A, %
PRl ARE F BPIE DL  VEAN 5 A5 3 S AR AL S U B AR AL P O 0 A5 s g LA

FER 52 R R S B A R 0 08 7 DR 28 Bsf, AR A0 8 Sk, DA iR Be R i Y < SR DO ) i B gl
BL” N CWRETI7 R S N A AR S, X RN AR B AT AR B T 2 AU AR i AR [R] )
FREARNS AL AT BE B, AE B LAS R B B T Sl AR AR B AR B R Y O H R i
AR s XoF F AN A BE £ A T %S R A S i, £ AR ey B T R Y v
Tz = P B g T R E AR R RO YRR TR R B T 6 AN LI AR s AE R
Sl 5728 P E T RN REBEIABE IR Y AR ST R AN S B3 Ah, T R T
Yrefi g3 a3 [l A JR T R RE | SR URIR BRI R B < B R T 3 A A Ay O A e L D e — i
VR Bty R A SE A 158 2% , AR i TEARAA R L3R 3,
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22 AR
XGRS 1 (Y358 R 7 B (] B N FE DG R, AT DA LT T () 2548 5 R ASEAY
y=Ayn+e (1)
x=Axé+6 (2)
K,y ANA SRR AR AL ; Ay Sy N A WLEE AR 7 9 A T AR dt b 1 DR 7 g 6 e, s ke oA A U558 728 o R R 2
AR Z RGN AE AR i o M S R AR T2 Ax R AME ISR AR Fe e A A VAR 1 T Y IR a4
W | S A A SR AR s A AP AR IR AR i 2 A 1Y G 2R ;€ M AMEI S &/ FEA SO o i A4 . YR “ kR Bl
BL”“INED 5 & & il B Ay () 3% 22 10, BV R RV A st e 0 oo
SEFREARY I WL I AR R AR 2 AR, AN,
n=Bn+I¢+{ (3)
K, B A AR 2 RIS R SE 2R 5 T M E WA B X N A AR R R 5 ¢ R R mp B 220
*3 TEGIHE
Table 3 Variable Statistics

Latent variable Observed variable ~ Variable meaning Latent variable Observed variable ~ Variable meaning
WBL Frequency X1 — JA N BTk UL X13 i B 3
M [A] Time X2 ARl o sk M [a] X14 TR RO R
W51 77 Attractive X3 2 S TR A AN J B B A R A Y1 GERIRTT B TR
X4 R R B2 IR Resident’ health status Y2 WS /K 1
X5 NSRS R Y3 BT
ZHL Motivation X6 Lot J U B RS Y4 OB A | 22 i 155 4
X7 A3 )il T Residents’ mental health Y5 P
X8 PN Hii Y6 BT A B
iANJ Cognition X9 PR KA Y7 i kSR
X10 bz = S R Y8 B R
X11 W B Y Overall satisfaction Y9 R R
X12 ML Y10 2% 1A R R

2.3 ZH AN L

L 500 m 028 85 B 3 Rl N G JC 4k i LA K — FE N i B4 /N T 120 min, KT 120 min AR EREAT 40
[ 24T . ARE L B S E R h S8 (81 22 I A LE 30T (Z score) , KT 2.57 i 3 22 s mabn i, 4t
AR 25 5, EVARSERY AR LI 4,

3 FHitERESH

31 FEESREST

FIH SPSS19.0 Xt [l AT T 15 AT, 45 AL T 1) o REUAE 0.712—0.868 Z (8], B RS B ik F 0.835
F110.867 , i B &E B — Btk s, TR, X B 64T Bartlett BRIE K A1 KMO {H 40 #7, 25 R B 2 40 P (H
}0.000( P<0.001) , 383 TERIZAGL , KMO {8y 0.824 1 0.827 , i ISR E & #-AT I 72007 . (5 i I
#4,
3.2 /NIX 500m {8 [l N AT oLk X JE B B U AR A 52
3.2.1  BERULEROR K BE o A

B EE 4341 ( Confirmatory Factor Analysis, CFA) J& FH R A 56 45 2 45 #4) S 75 4% BR300 B0 %) O =07 A 1
P T EL AT UG48 A S0 A5 6 R P A BB RR A — SR 24 A LI AR f R B e =R S R G T A T
T, R Z 445 br DR EXTRIAOE R A7 PFAY . JE B 2 J5 , AR 4E Modification Indices HLAY Covariances,
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Fig.4 Overall structural equation model

PRAE B R A AN SR SG , 54T T — VB IE, A A= i 2 TR PR R S R 240 i e M 6, S AR 7R
5 IR AL B B IR B S AR LB RIOCR AR 5

R4 FESW
Table 4 Reliability analysis

WA PUMIE!S Alpha F K SR
Latent variable Observed variable Alpha coefficient Total table reliability

W51 77 Attractive X3—X5 0.896 500 m 194 1 128 7T 325 31 ] 0.835
FfHL Motivation X6—X8 0.734 Xif B4

AT Cognition X9—X14 0.929

Ji R B RARAL Resident’ health status Y1—Y3 0.845 — JE] Pl B g ] R X 2 0.867
& RGO HE AL Overall satisfaction Y4—Y7 0.868

AT BB Overall satisfaction Y8—Y10 0.742

*5 HEERSHRITMH
Table 5 Evaluation of model fitting effect

AR Z%{H R 2 51 BIEfE LA B
Fit index Reference Model group Fit after correction
CMIN/DF . K J5 K 5 <5 SARAL 2.934
Chi-square test Xif B £ A 10 2.086
RMSEA : JFEBliz 22 7 il <0.10 PEREN ki 0.054

Root mean square error of approximation Xif £ A 10 0.04

TLI: Tucker-Lewis 154X >0.90 pEREN Xl 0.942
Tucker-Lewis Index Ko} £ A 10 0.936
PGFL: i 4G L EE >0.50 pEREN Xis] 0.769
Simple Fit Goodness Index Hif 1 £ A 10 0.765
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T3H0  TE SRR b 3 BT B RS e o s TR g R TE ] DG 2R (F2 R R AL 51 R 0.26 F110.25) ; 4kt I
S AR LA B35 B IE [0 (S22 BN 0.99) 5 4 I 5| 7% Uy FH e B A9 552 M 1 R R T o B Akt
ISR
3.2.2  SrdBIRIZE R B

WL GIS ME /T )E , it 45 DR R X A 16 4 R IX 500 m W45 B 255 Fl N I 4k i, 29 A& R IX
500 m P45 B B FIA 1—4 ARGk, BRI IE o — 41455 236 My B HEAS 53 0 S — 4145 51 429 £y 7]
GREAFATHIA LSBT, BEFEAS R ILE 5 K 6,

TE IR ZH A1 A V7 AR I PR ey [ Sk 1, R R AR K USRI A S S84 11 7 sCHE TR RS 5, AR
P16 IEASE AL S0 THE AN B AR 43T 1, 500 m (9 £ 17 185 28 it [X PN A TG 2% i %o i RS B 00 A k552 T 5% 1) &5
.

(1) B iRm0 B AR AL, 500 m 45 FE 2530 FE A A S i ) T B O AR AR 22 55 T 500 m )
2 I BV PRI P I Sk 1 R B, O L O FRAEE R AR AL S e T B AR AR AL R e, o e O BRI AR AL
M v A R IR, 5% A 15 28 10 352 i) 22 0 DA IO 4% B2 3 31 1B P ek b 199 0.823 #7381 T Y I N A Sk b 1) 0.877 5 2
FVEE T GRGNEE R RO 0.795 HETHEN T 0.806, 2 5 B

(2) BRI 2 AR 22 5 R ,500 mo [ 25 1 B 0 B PN A 3 Tl A s T e ek st g, H
X TR B R B M -0.167 $2TH2 T 0.007 , U B X T A5 0 J A3 DX 5, JE) 320 2 b %) & (AR IR 858 B 25 [ A
Jay il R T BB AN G B

(3) —JEA P IFEBCHT IR B, AR L ) S50 LA vh i S 5002 0] 22 5 I Bt L SR A3 A, 2 21 22 B IR B30 T
AFESH2E o 4.541 ;BTS2 M@ BE S 5025 5k 3.148, KT 2.50; [RIA), 18 1F J5 45 #9 J7 FEAE AL ofr | 500m [ 2%
P B PN TG b 2L PP U ESOGT (BB s ) R 0K 0.21, Bisf [a] X B ()52 1) ZR 550 0.34 5 6 B 30 24T rh vk 500 g B
S0 280N 0.64 , B [R]GHEERRE 952 R 50k 0.54 W BH — J&] P9 Ui o b 10 VR BSORT R ] 68 22 | D) Bf .00 48 41k 35

3.2.3  ZUIHE BORNAS R E s

I T R R B O AR L B = AR B B . —ZdE R R R R B O AR A BVATE B, 7E A8 R L AR AR S e
THAINAGEBCT YA s A8 A5 R Am pk s m P48 20, A AR T AR s =8 hn b s R B0 A
HE A BT B, P A5 O A% S A B FAR R AR Y (A BRITHE B0 S R SR A8 A (BB L de i b B 7
Je PR, A o AR i B LA 100, o & BITHE B AU 18, Seitas Rk 6,

k6 BREUVERBEBHESERGITR
Table 6 Statistical Table of Calculation Results of Residents’ Health Index

— YRR ZRAEbR =R
First-level indicators Second-level indicators Third-level indicators
JAEHK Total index R R AL Hew TG B Hew
65.1 Jait B B AR A R A 64.4 2 SRR ST e R 66.7 3
KAk /K51 65.6 4
eSS 61.0 6
JiE O R A AR R 65.7 1 WO AR | 2R i 17 26 74.6 1
P 69.4 2
AT & L 55.6 7
Bl 63.3 5

GEiTLh R T SR Mo X B O B AR R AR AL MG T SRR AL, o | R MERIR | 2R 46 N
BB A Akt i O FE B, B IR Do s s 0 e BSOS 4 3 M 3 R, O IR R 08 0 (69.4) (SRR I% 55
TR (66.7) , e A bR AP UH A A JLER (55.6) o ST o, I Bk i 4 % Ja B B0 A Ak 19 52 i 32
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Fig.5 No green space standardized path coefficient map within 500 m network distance

BUARIAEXS A N BRI 26 A RS2 LB, X N5 N Z 0] A ik 5 i e /0 i ik JIA A 8N 22 T 7 J%
5%
3.3 Bt AR KT 120 min X E RSO AR AY I
331 BIAMUARCR

FRAE 1 3R 5 AT AR TR K AR () S0 PR AT, 25 SR e B VAR 55 3 2l R R SR 3] T 3 v
PIALE B A B A A ZR 45 R W3R 7, SARERI T Sl (F2m RECH 0.16) S5 INHI (20 R EH 0.143)
XHEERR A IE MM e &R

®7 LA 1 ERSHRITME

Table 7 Evaluation of the fitting effect of the comparison group 1 model

AR ZHE BRI ZH 5] BIEfE A B
Fit index Reference Model group Fit after correction
CMIN/DF <5 SR 3.429
Bapd kel 2.351
RMSEA <0.10 SR 0.06
Bapd kel 0.045
TLI >0.90 SARAE Y 0.947
Vit i 0.942
PGFI >0.50 SARAEAY 0.826
SRR 0.822

3.3.2  reHBRIZE LT
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Fig.6 Green space standardized path coefficient map within 500 m network distance
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R8 MIBATHRIGER
Table 8 Independent sample T test results
Ei=t a0 e Es ¥H
Index Sig Classification Mean
B AT 0.022 JEBCHF ] 120 min LAF 5.05
Increase physical strength WeBhHtE] 120 min DA 4.76
PO R 0.042 iUt E] 120 min DAF 5.11
Improve sleeping WeBLHTE] 120 min LA I 4.86
REEET 0.001 JFBCAEE] 120 min LLF 5.04
Increase concentration WEBCHtE 120 min DA I 4.63
FEE RS 0.045 i Behst 1] 120 min AR 4.96
Improve relationship WEBEHT [a] 120 min DAL 4.72
R HEANMEBEEZERDN( %)
Table 9  Analysis of sample individual attribute differences
S BIRIRA B 55 4L I B K LT CUSA %
Classification Retirees 55 years and over  Junior high school and below Married with children
WEBTHT ]/ T 120 min
Play time is less than 120 min I 39 16.6 17
DU AR T 120 min
Play time is greater than 120 min 33 10.6 18.6 66.8
34 ZEip
SER T R AL A AT LAAS DL R S5 (1) JE RIX 500 m N 4% R 25 AT 3k 3 [l P A b ) Js R B
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Fig.8 Standardized path coefficient map for more than 120 min of playing green space in a week
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