55 43 55 13 1) S & 7 i Vol.43,No.13
2023 4F 7 H ACTA ECOLOGICA SINICA Jul.,2023

DOI: 10.5846/stxb202203290782

SEWHE  RLFERE A IR TR R IE SOOI 30 1 2 el e 23 T 3k B S i[R3R A 252741, 2023, 43 (13) :5370- 5382.
Xing L J, Du S N, Tong Z M, Zhang L.Spatial and temporal accessibility of urban green space and its influencing factors in Wuhan from the perspective of
environmental justice.Acta Ecologica Sinica,2023,43(13) .5370-5382.

INGR IE XA 130 TS 39 T 2 Bl 4% i B =5 AT 5 1 5 H &2 i
H=

FmE HEEHT ABRK K F?
1 AL A I & 5 PR e oy b 48 i R S s i 430062

2 AR BRI A= BE , RIL 430062

3 DR RIS B2 B , R 430072

4

FEE W IRBEIE SO &, S G I PR A4 T FIRL G 2 AT 1 Jt BB A4S, R FH e 307 1 25 8% 48 R (2SFCA ) AL AL 2 2 £l
JE 2000—2018 4T H O3 X2 el St ] S PR AN P O s 25 22 57 948 FRR B SR T 0 SR ( GBDT) B R it — B 45 M 22 i
PRIZE P DR 38 A 2 2 5 A1 3806 A [l ot T sk e ) Sl e s o B BRI A880RE , ASIE Ay 2P 1] T 194 3 T o b MR A B A O 2
% BERRW . (1) BT BN A e S A 45 5 R R A e B K T R AT AR FE R BT RAAIG 5 (2) Je R e P A8 3 J 5
AT 02 e S by T ke g (1 DX SRy 2 B A 3 B A AR RV R W R R A XU X L AR AN TR 01 2647 0 AT ik
MEAICAE ISR 22 F 2247 5 [l J5 8 ZR 400 /R A 7 6 B oA b o3 1 A 7 14 B R 2 32 0 Pl S b IR 45 A L & S R LA AT 0T 5k
ANOSSRRBEE R T 4247 5 (3) FH M2 R Rt 2 20 5 DR 38 X8 S [] B 300 2 5] g I 95 T ok M A 2 DI ) P S i T 58 38 PR 38 2 AR T) 22
i 5 AT AT IR VAT AE 22 S0 SR BRI 5 (4) ARS8 PR 0 7S S /A Tk ) o) {13600 408 oAy 3k T 6 G A4 P WL K0 5 4 B4R it
wmiks%,

SRR B IE X5 A FE 4 M 5 0T 2SFCA A58 GBDT #6280 i IUTT 3 X

Spatial and temporal accessibility of urban green space and its influencing factors
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Abstract; From the perspective of environmental justice, this study focuses on residents who choose to walk or travel by
private car, and uses Gaussian-based two-step floating catchment area (2SFCA) model and Gini coefficient to measure the
spatio-temporal disparity of the accessibility and equity of PGS in Wuhan's central urban area from 2000 to 2018. The non-
linear influence and threshold effect of traffic factors, land use factors and socio economic factors on the accessibility of PGS
are further analyzed by using the Gradient Boosted Decision Tree ( GBDT) model, which is aimed at providing relevant
reference for urban green space planning under the guidance of equity. The results showed that: (1) The supply and
demand of PGS increased rapidly and the travel cost of residents decreased gradually during the study period; (2) The

areas with high accessibility of PGS in two modes were expanded, and it was mainly distributed around the banks of the
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Yangtze River, lakes and large scenic areas, but the areas with low accessibility by walking were more than those of driving
in different periods. Meantime, the Gini coefficient showed that residents enjoyed inequity opportunities to park green space
services by walking and driving, and the degree of inequity by walking was much greater than that of driving; (3) Land use
structure and socio economic factors had synergistic effects on the accessibility of PGS in different periods, and traffic
factors were the main reason for the difference in accessibility between different modes; (4) The non-linear diagram showed
that the threshold effect of key variables could provide a quantitative reference for the refined planning and management of

urban green space.

Key Words: environmental justice; park green space; The Gaussian 2SFCA model; The GBDT model; Wuhan
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Table 2 Relative importance of nonlinear effects of variables on accessibility in different periods

- AT (HEZ/AHXS B % ) AT (HE2A/AHXT % )
Ea Walking ( rank/relative importance% ) Driving ( rank/relative importance% )
Variables

2000 2010 2018 2000 2010 2018
AZ3E R # Traffic factors 18.04 2.09 27.48 18.41 15.02 19.01
BB BE Road density (6)4.14 (7)1.75 (3)15.91 (8)7.99 (10)3.58 (7)8.73
JEEAZ IR Number of road intersections  (3)13.90 (9)0.34 (5)11.57 (4)10.43 (3)11.45 (3)10.28
FHHLIA % Land use factors 44.22 29.37 57.57 37.08 46.14 37.51
Rl # 5 FE Proportion of commercial land — (11)0.05 (10)0.17 (9)2.39 (9)6.23 (11)1.87 (9)5.93
{E52 L5 e Proportion of residential land ~ (1)38.23 (8)0.88 (4)13.20 (10)5.45 (4)10.10 (10)5.62
Tl 5 Fe Proportion of industrial land (7)3.45 (6)2.14 (11)0.46 (11)5.38 (9)3.82 (11)5.21
S HR A5 BB Proportion of public service land — (8)2.25 (11)0.01 (1)22.62 (7)8.49 (5)8.66 (8)8.71
A Building density (9)0.24 (2)26.17 (2)18.90 (2)11.53 (1)21.69 (2)12.04
AN E Social economic factors 38.12 69.09 15.10 45.09 39.31 44.10
A H5EE Population density (10)0.06 (4)11.90 (7)4.15 (1)14.10 (2)19.45 (1)14.73
A3 GDP Per capital GDP (5)8.90 (1)29.59 (6)6.99 (5)9.82 (7)6.81 (6)8.92
INIETA TR
RAUBEHSHNA o (2)18.05 (5)8.19 (8)2.87 (3)10.78 (6)7.51 (4)10.27
Budget revenue of public finance
T4 2% i B
AT (4)10.73 (3)18.85 (10)0.93 (6)9.80 (8)5.07 (5)9.57

Retail sales of consumer goods
R? 0.38 0.56 0.25 0.58 0.47 0.61
1T OLS BEBEUDL& 45 RAFEAE 2 M | RS A FTAR #1700 1L

4.2 SCHES I A ARZAE B 0N

AR S e PR 2R A AF X Ei 2 A BT, S [T 0T S | T b R 2 28 5% TR 36T AT SR PR s e EL A 28 ek O s
AR AR A FIAF AR AR E 1 | AN [ IS SC B o 4 B 0 ) ATk = R PR b vl SRR IR A8 PSS , AR SR 2018
AR IR P2 P SRR R T 10% AL HEAHE ARZR MR OGIET (WL 6) , AUl BH B2 M AZ S A i A7 07 30 R alik
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Fig.6 Nonlinear effects of key variables on accessibility under two modes in 2018
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