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Spatial differentiation and aggregation characteristics of ecological
security of urban agglomeration in the Pearl River Delta
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Abstract: The Pearl River Delta (PRD) urban agglomeration is an important part of the Guangdong-
Hong Kong-Macao Greater Bay. It is of great significance to study the ecological security and spatial pat-
tern of the PRD urban agglomeration under the background of the national policy of implementing the con-
struction of the Guangdong-Hong Kong-Macao Greater Bay. The ecological security evaluation system of
urban agglomeration was constructed in the PRD based on the PSR conceptual model, and the set pair a-
nalysis and spatial autocorrelation analysis methods were applied to analyze the spatial heterogeneity and
aggregation characteristics of urban agglomeration ecological security. The results show that the PRD is
affected by urbanization, and the ecological security level shows an obvious spatial differentiation. The
ecological security level of the central area, where it highly urbanized, is significantly lower than that of
the peripheral area. The peripheral area forms an ecological barrier to the central area. The level of eco-
logical security has a significant relationship with regional economic development, and the level of ecolog-
ical security and economic development are negatively correlated in space. The clustering of ecological

security in cities shows a “low-high” or “high-low” agglomeration situation. Cities with higher ecological
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security tend to be adjacent to cities with lower ecological security, showing a complementary spatial pat-

tern. This spatial differentiation and aggregation characteristics have important guiding significance for the

future ecological planning, urban ecological construction and ecological management of the urban agglom-

erations of the PRD and Guangdong-Hong Kong-Macao Greater Bay.

Key words; set pair analysis; Moran’s [ index; spatial differentiation ; the ecological security; urban ag-

glomeration of the Pearl River Delta

AT A SRR )15 YL MR X NS A 5 nl H
SR A Ry, A AR B 21
NEmEImE FE LRz —, T8 T ER SRz
FPEN B TR R RN ARE A REH
f 58 B I RRAR A= 25 UG ), B 50 b ) A ) T
N ZE UL Y R s AT e R R, e &
AT DAL B B2 4 B o Y E AR
BRI T 20 el 40 4248, EhTAS
KB . DRGSR EMTEI TR
D152 A N TESE R ALK Y TR R
b, X2 E Rk E R R K Z, B2
T RIFFE A N S TR B2 A R F ST
M, 1T 20 At 90 A, EEIEMST A AR
SETIE NS X E R, SRS R 5 Xk
MOVE RS R, SR T A A2 A MR & RO AIE
LN,

R RV R A L A — i 2
75, EWINEEIEEN ik 5w 2 2T Tz
J%, f3E PSR OBEEIE'S | AR R ik,
AR Y BRSO U R AE S R
GRS 45 H R E A T S
VN IR M AL TR E BT B, WA RS 5 —
FEM s FR IR R, SRS T A HARIREE
FAE M = THI R 22 255 D SR A A 2R T 3 PR T
WAEFRAR 2 E WL A IR s SRR M 1
FIRAZAL - ERRGMS - EBRF L EMEWR
MR SR RO R R R R 2R A AL
SRbE L ARBLEE 2R, EEES R
SRR e, TSR RS 2k
EPRIOTFTEIR R, MM T RN

TR IRAL = A PN I TR A AR 22 s (A ZH 2
SERTE AR T B A i Ak R LA R L, B,
XPER VT = i 90 3 T B B0 gk T o IR
PN L A R AR, RERIT =
NI T B XS 2 R 25 AR D, R X H
25 053 5 5 RAEFHETT B oY . ASCLABRIT. =/
PR TR 42, R 2015 AR ERIT = A PHIK
TRE9 Wit ss . S8 HR3l, E Lt EEXT 41

VA RE ST FROCHY A 252 4, MKIEII T i R 40
JETE . FEHR YA ] B ARSI I5 R AR T E 28 73 57
fiE, MNTIHRZR I HE R G0 0 28 43 5 1 H S,
TR R A FE LR B 5 BRAT R AR (BB AR A

1 W5 IX S0 5E 0rik

1.1 HREXER

RYL = Ak i i 7 F rh E B i T AR B
P, EEFRZN 5.4 07 km®, TR w8 oh
B GAEM . TR BRI BN fhil . 7R
e Wl YOI BERR 9 N, R 40 24X
B KN EIEIR, KEIE, SitEyEkEE
', EeEE. L OKRERTENHXZ—, 0t
A5 7S TR P e e BT B ORI BOR 51 5,
PRYL = A0 U 0T B o A2 BR e LTS I AT X 2
— o MEN I G SR W 1 F2 AR X8, 2015 AR ERTL
AT AN D52 5 874 TT N, A3 GDP
i 11 506, DIARE]T R 30% N O AlE T2
7% 1 GDP,, it BHARTT & A 45 wos, BRI
AN E AR A TSN 1 R A R 3k
iR

£ f/—-uv‘f/j’(\ﬂk
J 7 ki RS S My
& HA Il o N R
. \ TR >
23° WE 191““!'%1 L

Gy, ¢
;&Jﬁﬁ§f'$%??

22°

112° 113° 114° 115°E

SRS AR ]

Fig. 1 Location map of study area

1.2 HHERIR
AR SCIIT SR BB 80308 A AR = i N 8 T 2% Tl



98 R E e (HARBHERR)

559 &

HAS [ A W s e, Bds b r A e B ook
BF (HREBGIHEY (2016)) 0 (BR=fIR
THEAEY (2016) )7 | 2016 4] AR A R EDIRBLA
it BHEIHFEESE,
1.3 ®RAZE
13,1 RFAAESZAMNEF & HBXHT (Set
Pair Analysis, SPA) %Hﬂ&%%‘ﬂﬁﬁjm%tﬂ
RIS = W) 22 ) (4 1 55 AN 1 1k O &R I SR
Bio HIEPNEGIER—DEXT, FRBREXIYH
— RN XA EA A — ., 225 XML ER
FEn2, IR Z DN RIS S B PE U 82 B AR X I
HEE, (A4 T e e, NS 2 gk
Z HbrUOR M Z B B8, 2 HT%
VR R AR T

HFH . Bk — 2@ i, 2l Q
= {F,D,E, W}, H F RRiFIr &5, D At
MianeR, E NPT RE, W hIshntlE 4,
U. Vil i o & s IR S fim 4 1PN 42
B AR, UL TE[U,V] BRI R
u(f,,U) =a, +b,i+c,j,

a, = prapk,
c, = prcpk,
K, a, Foc, 50 NIEM RS d, 58S [,
w, ] WIE— BRI SL R, w, 55 p TG bR A
4 d,, SPEU G5 AR I A/ AR

p=(1,2,,n) (1)

a _ dpk
T u
P P
(2)
— uPUP
Cpk - dpk(up + vp)
4 d,, SPEH S5 T ) 4 AR
_ U,y
@ _dpk(up+vp) (3)
¢ — dpk
Pk u, +v,
TR S, FEAM TR U AT EE v, AT SOR
a”l
T = a, +c, (4)

r, RBBEN T R S, ST L UIWEE, r,
(R, TR X ST e T

1.3.2 A&ZAZNE 5485 S 3T
A5 7R FEAFSE DI 2% LT 5 4B BT B A

Pk, AR s ) o A B RAERRAE, S W &
Al F 2R A, Al 3E i 7E GeoDa # {4 H 5| ]
Moran’s I 5 $§00k FAE A [/ IR B oC M 25 [l K R,
Moran’s I 50 BUETE [ -1, 1] ZE, /~hTO0
FORTAMR, FF 0 FRAME, KT 0 FREM
K, HtHE AN

n n

2 2 W, (x; = x) (%, = x)
[ = =LE — (5)
S 2W
A, i R IXIRULINAE, W, R as AL AR [, «
LIS, S* N2,
Wl Z [\ 2 [y R ARE, SEfS. &
U PR AER T DI RE R RN B R | MLk 41414
23 Wl R AR AL T AR L il i R A ]
AR Hr (ESDA) HiAU[Y Getis-Ord G* 4541, &
T 2015 AEBRVL = MMM A S 2 2 n) 2 b5 5,
Hatm AR s

QW@::iWM@X/iXi (6)

K, X, o sb X AOULIIAE, W, R s (B AR 6 B
A7 G7(d) (EMIEE, B @ XS A (A X 4
B, BT EAERNFGTHIX ;. R Z NG EHER
V3 B IX
1.3.3 Mpakdgsrtk 2 @ RE . EEMNIERR
FARB AR PEM 1 3E6E, H il TR ARARR X
. ARASRENRATE, HRTw AR 9w
KRN GE—FERE R, ERLENE R EAES
FRMIMEE o H R I R A
HWAELT A1 &S (OECD) 2 HET) -
RE -map, (P-S-R) AL 2Ky - RIS -
N (D-S-R) BEARIFIRE) ) - Sy - RE -
W — WA (D -P-S-1-R) #ARI&E

I T A A A RO T AR S R G A B R AR
FE, HRAE PSR MBI FE, FEMESE AR AETS
TATEMIERR 2 IR . ETIEM IS bR R
SR AR SE N, JRE AR R, MAEs
- 0 - MAEE 3 R R 22 WidE bRty AR
CRWMIERER (R 1), A TEMERX AR
LR IFARE, XA % 2K VA R IEE R TS
WRRCIEm SR, F “ +7 RO, RZ R Hm e
bR, H “ -7 FIR,




513 AR, GF BRIC AU A A5 s 18] 73 5 5 SR AL 99

F 1 OPTHEASE RIEIRbR A R R AR AR

Table 1

Indicator system of ecological security assessment and their

weights in urban agglomeration of Pearl River Delta
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Table 2 The estimation result of ecological security of

urban agglomeration in Pearl River Delta
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