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Abstract: Exploration of the accessibility of ecological space recreation service ( ESRS) , its driving forces and unfairness
are very important to optimize the land use management and improve the well-being of residents in urban agglomeration area.
Taking the Pearl River Delta Urban Agglomeration( PRDUA) as a case, the modified Two-step Floating Catchment Area
method (2SFCA) was used to evaluate the supply-demand matching pattern of the ESRS and its influencing factors. The
results showed that: (1) the accessibility of ESRS decreased from the marginal zone to the core region. (2) There was

greater unfairness of accessibility of ESRS in the PRDUA. (3) The spatial pattern of accessibility was affected by both
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natural and human factors. The natural factors included elevation, ecological recreation space distribution, while human
factors included population density, industrialization and urbanization pattern, urban planning and policy. The pattern of
rapid urbanization and industrialization in the PRDUA led to the environmental unfairness. The low supply of ecological
recreation service in the core area suggested that the landscape structure optimization of urban agglomeration should focus on
the ecological restoration, optimize the spatial distribution of ecological recreation spaces, and promote the eco-city model
when constructing new cities or new districts to realize the coordinated development of ecological recreation space, living

space and production space.

Key Words; Pearl River Delta Urban Agglomeration; ecological recreation service; accessibility; Two-step Floating

Catchment Area method; unfairness
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Table 1 Attribute information sources of ecological recreational space

BAEZA Data type

251 Level
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e NS

Forest park directory

R ML 23 Pel 44 5% (3R 2017 4F 7 1)
Wetland park directory (until July
2017)

WG X 4 5%

Scenic area directory

IKFAGE X 4 5%
Water conservancy scenic

area directory

oSS il 4
Geopark directory

A GUR X 4 5k (R 2017 4F 9
H8H)
A-level scenic list

(until September 8, 2017)

) /NI
(GANFREZEAR)
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( comprehensive parks and
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Fig.2 Population distribution in the Pearl River Delta urban

agglomeration in 2010
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Table 2 Traffic mode and its speed value table

ESTWIEN I 3 A
Modes of transportation Speed per hour/ (km/h) Basis
R 2 B Highway 100 R A B I — R T 100 ken/h 457

V]38 714 18 S 0 P A, A AR M I B — RN i, R AR R T

EHH National road 80 P, S AT R (A B TR AR FREY (JTG BO1-2014)  — 4/ B i%

4858 Provineial road 60 S8 P e 5 (U 2 T — 2 B it B Ay P ) AR A, BD 80 km/h .60
km/h,

B3 County roud 20 S AR B R = A B B ) 20 kb

40 km/h, FIIL BB | £ 38 FURHE 93817 B4 51 40 km/h .30 km/h 20 km/h,
TEA MR AR, £ AR E LR T X 43, BT R4 T 45 O Ab B IS B & T 0
26.63 T A IS (R, oA LA F A B LR . SR 0 R BRI = A U

Y ’ NI S 38 S5 BFEA L IE 2 66.29:33.71, I35 Y & 4B R 9 AT 147 3
#T38 Village Road 4 26.63 km/h.

BBETHI N 60—100 km/h, 25 B3 2 3 117 7T RE A7 A8 28 57 , 1RO Sl TiT DRl i ) -

% i Township road

WP % Urban expressway 80 B3 AT 80 kb,
1 A2k Sea lane 37.04 AT I S8 T /N 20 4, B 37.04 km/h,,

2 HREGRSW

2.1 R VCECHEAS R BT

X R = A 3T AT VG O (A 72 TA) ] T, SR FH AR B A 8 & B 3 1 (R TR DR R MR B 50y 5 A
FR AL EITZ X PSR X LT X G AR X B E R X, X R LT LA B LS A
UL R A R A G (WL 3) o BRI 3a AT, M FEAR O 1 h B ST R G AT T N T K
X R 7 B VLT T B T B AR RN RSB X o A A B 2 B B A X R X, 3 B X
S TR ERITRESEIIESPE ey 7 /N T IN R = S A B 03 N T N S R : L2 B P8 D R/N T N S B | ES P & L B = PN
5 G M T el PR A A i IR 45 R 2 KO, e IR B R KL LS K, B B AR IX
603.63, H FE AR EBHA X AN, ST Fr X R E AR EEAXME L X WERIT S8, T2 3 TiX
PN DX a8 A A5 R 55 (A S, AR5 LA DXl A 1 P 25K OF 4 1 DX 322 43 A AR TR T PG 30 20N il Tl
DX TP T AR DRI 30 X A R B4 T i X 2 DT Tl X VT T i s X A B b Ll vl P LTl BRI T R AR SE T
ST 3K B XS A PR R A T TR X, BRSNS  x A AT R 55 I T
SRR A SRR s TR T R /N, DR LR LA

#3 HELRESRGI(d=1h)

Table 3 Hierarchical statistics of supply-demand matching value(d=1 h)
ELSTEUNITR S 13

X B 14 25 A ) P HG (5K BifE bRt

Type of area Supply--demand Supply-demand ratio Mean Standard deviation
matching level

438 Whole region HELAR X 1.224—49.703 19.365 10.737
HEAR X 49.704—143.98 81.370 27.102
LT T A X 143.99—361.89 214.669 56.933
HPEB B IX 361.90—871.45 569.036 136.940
HELR R 2 X 871.46—2136.8 1172.669 37.402

HPELERR R IX o B ™ X 1.22—14.12 10.310 2.418

Supply scarce areas T R 5 X 14.13—22.04 17.963 2.238
Tl b X 22.05—32.98 26.265 3.251
Fi AR > IX. 32.99—49.70 39.954 4.346
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T AL T3 3 A X RS | 1 25 2 A 2 it 5 28 () 1) IR 55 Y 11, G T R A5 %) A 2 it s | A 4 7t v
LTI FRER VAE T R T I VA, AR BRYT A 11 4R 2 BT SE L X 7 B LR TA T T RMF . UG A EE 1 h R0, 2 h &R
B AR AR R A T LAl LB S 38, RO 2 h 48 SRR T AR B ™ B X, BeAh, YR R AR e, &
WNFRE g2 ) =T B RIS R S N, AR PR AR E X

LTS VEBCPEBEAT20 IX e it , & B 2448 T80 1 h B (25 Bl X P 3B ol ™ o [XCBE TR L iS4 A R
10.310, M5 & R IX A E] T 1172.669 , 240553 1162.359, UeATE HHAT2E48 1 h G, 3 BERZ O b IX 5
A R RIR S B SRR 25 AR A% 0 XIS U IR Tl G X, BEMIAZ O X TR (A ik 45
D M K TR D BB KOF-3e T s AR LU i (LR 3) , M AT ARd B2 2 h i, Fisk
7 DX A R4 /DS, WS D BCPRIR AT el ( LIR] 3e) , (H Al iy AR 20 0 ke DX % G pAy 8y s ke ™
X5 2300 BN G R X AT L 2280150 51k 672.661 .680.484 (L3 4)  BARZEAAHLL 1 h 2
TR /N (BT R S 3R A ST IR 55 220 (AN PR A R VLT B 57 AR A% SR o

R4 WIZRMBHHEELSIRSGIT(d=2h)
Table 4 Hierarchical statistics of supply-demand ratio in the Pearl River Delta Region

BT VEBL LS

X 38k fry e A HERT A3 ¥iE brifE 22
3 . Supply-demand . .
Type of area Supply-demand ratio . Mean Standard deviation
matching level
48§ Whole region 16.11—39.33 P25 R B IX 28.269 5.307
39.34—77.13 HEARNEX 50.884 9.199
77.14—160.66 LS X 106.999 19.244
160.67—370.99 HELA B AR IX 255.096 66.179
371.00—1017.98 HEAE R IX 700.930 224.268
HELAFR i IX 16.11—23.29 s il 7™ T X 20.446 1.685
Supply scarce areas 23.30—28.28 i AL o X 26.270 1.397
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Fig.3 Supply-demand matching of ecological space recreational services
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Table 5 Descriptive statistics of factors affecting supply-demand matching pattern
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