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Coupling Coordination Relationship and Spatial Difference Between Population

Urbanization and Land Urbanization in Beibu Gulf Urban Agglomeration
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(1.Key Laboratory of Environment Change and Resources Use in Beibu Gulf s Ministry of Education .
Nanning Normal University , Nanning 530001, China; 2.Key Laboratory of Earth Surface Process and
Intelligent Simulation s School of Geography and Planning s, Nanning Normal University s Nanning 530001, China)

Abstract: [ Objective ] Understanding the coupling coordination relationship and spatial differences between
population urbanization and land urbanization in the urban agglomerations is not only the key to expedite the
rational allocation of human and land resources in urbanization process, but also of great significance to
China's new urbanization initiative. which promotes healthy. scientific and sustainable urban transition.
[ Methods] The Beibu Gulf Urban Agglomeration (BGUA) was taken as a case. Based on the interaction
between population urbanization and land urbanization, population urbanization and land urbanization quality
evaluation index system was constructed, and the population-land urbanization quality and spatiotemporal
characteristics from 2005 to 2019 were measured. Meantime, the coordination relationship between population

urbanization and land urbanization was quantitatively analyzed and discussed by using the elastic coefficient,
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coupling coordination degree model and kernel density estimation method. [ Results ] (1) Although the
overall urbanization level of BGUA was relatively low and the quality of urbanization varied significantly
among cities, the qualities of population urbanization and land urbanization in the BGUA both showed an
increasing trend. (2) Contrast type of population urbanization and land urbanization always appeared to land
lag, these cities accounted for 60%. About 26.67% of cities were that population urbanization lagged behind
that of land urbanization, while 13.33% of cities were population-land urbanization synchronous type.
(3) The overall coupling coordinated degree of population-land urbanization in the BGUA showed a general
upward trend, and its spatial differences tended to narrow. In space, the coupling coordination degree of
Haikou City was the highest (0.915) and belonged to high-quality coordination type, followed by Nanning
and Beihai City with the coupling coordination degrees of 0.796 and 0.744, respectively. The coupling coordi-
nation degrees of the other cities were relatively low and experienced a change from mild non coordinated type
to slight and medium coordination type. [ Conclusion] From 2005 to 2019, the spatial differences in the
coupling and coordination relationship between population urbanization and land urbanization in the BGUA
showed a clear trend of improvement. From the perspective of promoting the benign and coordinated develop-
ment of urbanization in various cities, the BGUA was divided into five types based on different levels of
urban development and coupling coordination degrees, and the innovatively differentiated population land
urbanization development strategies and countermeasures were proposed according to local conditions.

Keywords: population urbanization; land urbanization; coordinated development; spatial pattern; BGUA

Sl TR S 9 A R R M SR L P, Tl A A B Al
KRN  BOE i = M AR R AT A E
DI e BE — A Al Gl [ A ) roy 3 T A AR 7R 35 IX
A Bl AR BRI AR RS O RE R AR Bl 2 T R
Mz 5 ERGE SRS M EZE A R
HEFEC R AP K R B B, 2020 45 b [ Sl A Ak AR R
%7 630, it E] 2030 AFIRFEAL A 2K F] 7006~
7506 . BRI . f B A B R B0 KR SR BLAL B
AN O\ TEC 2 T ) TR R AL R T O L R B A
1 3B A e M M) T e ELAR A A B T ik A
53T S A R BN PE L A

SRR — DRI B A A H S
ST S AR TE R AR e N T S B A R
7K V- 2 A8 3l Bk SO S ) i T R L Al
PRI 3L 5 i SR 8 56 &R L R 21 R 3R R
TS LA A 5 T M ) K IR — L R AR B
e OV B BB I TR 22 RN B AL
5 b MR A R I S R L SG AR | A T AR TR L R R A
TEHEITET —RIIB5E. FHFRNAEEEQRE T AN
PR AL 5 R B Al I B R i s AR R N H -
3R AEALHE A PR A IR AL N
b5 + IR AL O TR AE S R R X SR AN A
FEITERF N A - 3B A B0 00 8 i A Al i B
B K — 8 bR AT O T2 98 AR L T M O ks
FHEL G 28 R B0 7 3k A 45 A 8 R 4 BORE 2 | ik

FRBk PR BE 5 J7 22 00 1% L Logistic M7 2 .
T Do BRI ST 2 KU A DL I B 1R
JH b 11 FR L H ORI N 1 LY B — 48 AR 43 i SR AE
i I B AT IR A A T e R kT R
55N T Il B A T8 78 AR E B G P i) i 2 A A X ek 22
S B TAE N ER RS R IR R A
P AE T A TR A TN IR S e Al
AL G PP R PR A R L 0B TN B 5 s A
SRR 0 D R R AR AR B AR AT R — LA TR A 4y
Fr BN E S B AR S D R S IR S L L &
BLrp N DR B T MO AR, N S A
PR G K REFE AN i VIR 2 456 TN 1 - i I
eI % 2 S, Murakami 28 DL ZR B 0 A 1 %%
R WHE IR L& AR 5 Je i S iF 58 R 4 4 X g
R TT N I B A 8 e b T - b R ) R A AR
XF I8 JE o N - b I B A 7 2R IR T kT 3 2k
R R G E R AR ST TN | A N R S )
X DX SR Ak Ko N 1T - Ik B A O &R R T T B
A2 IR R 0K 2 S0 5% 02 41 0 4 [ R sl 4
ARER S IR TR CAN = A BR = U BT R
T Xof 2 Ji 7K1 R R 8 ARG F) v 98 8 e, DX AT 50 i A7 A
P o G ST A Sy o DR Il R 2 —
FON 5 A b I B A 2 E) A% Jmg S AH B OG R Y E B
WEE G WARGE o [R]i  a A R 2 R 50 R B — 48 5
e B N IR AR A A b el A o AR M D Y



%3

A0 A AL AR S T T 1 - M Sl A B R 5 O O O R R s [ 2% S 423

T Sk T R e O A R 5K, EL S B A R AN B
FEI A PR AN F - R A (A] 25
R TR A I AL B R T, R 2 SRR
B LA 7S L DAl o A7 B A0 A 25 4 S R 58 36 &2
TRAREE B TP IR R S AN H S 2 sl A 5 B
KRR F T BT RE AT 5 2k R R RE SRR P
R 00 AR B TS B A T B o DRI A SC LA S 9 ki
) 72 BT A A3 AT N S AL 5 kA T
T S R PR A AR AL S5 MU L SR L s () 22 S Ak
I3 X K Je ) 5K 15 AR A It IS T i 7 A A B
A RFEE S R IICTT s B DR RN 3 Bl A 9 A
CREES S XIS/

1 IREXHR

AUV I T A SR Ry < PR AL AR I T R R 2
55 Bedtt &2, F 2017 AF S0 A ML VS L) AR R R
A Xl T AR 11,67 J5 km? B9 S O BETY
AUV Ik T AT SRR VU RS, W AR S, LI T e
A% VLR 1T Ry 35 KA, 0 T[] 2R i 0 Sl 2L
T 5 U OB R RRAE L 20 b 22 98 2 B 1) EE A A A
VT T U T PG R T A RO A SRy R 5%t AR T
R SR A AR A AR, B A AL RS 4
DX B AR T R 1) AN BT 22 R, I 30 92 Ik i R 9 b 2 o
2005 4EFY 29.48 % FTF & 2020 4F K 54.28 %, A4 GDP
i 9 836.05 JCHEHNZE 49 300 o, /A WA ALK T
TR0 4 [ S 24 7K o AE b &8 3 T A N 2 e Gk
370.26 N/km” i 5 T4 B (147.1 N/km®) s H
A SR PR 2 [ e B R M A ST R S
ML . PRI, ZEI B R i 2 ] R P, b 5 L 3
UIRTAUNG: b N SR A T A N S
WA AR BT i B 23 AR R S R G P R R R T
AR R IR AV

2 EROMEERERNGE

UNIER S UiAEY (L DNIENR S i SRS ibPus
P LG T AL 5 M2 PF R R AR T S5 ah ™,
IR B 1) -1 - e 5 b e AR L A T 37 BT ol AR R B
] AL RS ARk N BB Tl B AL, 7l 85 4 1 5 —
Pl =P R T AE ) R e B
i A 75 35 45 R A5 R AR 25 CUn A ) i sl ok ) A
M) 1o PR 2 Chn g B2 ) e 8 A L X — 0 R
IR S VR e A O SRR BT T K H A
PR FNAR 23K AR W . N kB Ak 5

- M AR A I O BB LA B R (] 1), — T T M
T3 BURF LA &= ikt % e, il 3 4 Hh e SR 0 25 R0l Y, 3k
SR B 2 o VR B 0 A L R O A 20 O B K R A 2
N CINE S A PN R AR LN
SRR R i NI R DN > i
N b 7 5 () B b A A 3 2 b AR N T ]
BN G AR I 14224 3 ol 1) TR IR 55 45 R AR
ATV K I, T AR i N 0 S A 1 8 3R R A 355 K P
BB S — T . N T R B 3 R AL S 4 B
16 Bl 25 S A AT b 0 IR A i R R o R
BELA T 5K R - 1 B 5 A 29 R s BN A B e 2
X A b AR S R G0 1 BRI B IR 3K B N R el
A H R IS5 AR B E ORI O 1A LR T I+ R
BT R A E 2y A Y TR A
AT T AR R Bl 22 U R AN BT ke kKL TR B b
WA, EAN TS A M A AR AR T AR, 1
WAL S TN F IR AL 2 i U R T K 5K 1
AR BTG R G EM S A0
SRR T IS T A SRR AR DU 2 s B e R AR RS
TR WA ARSI L, IR AR
ANACEE R N TR A b AR A B A R, T
PETE N 1A MR Ak Y L WU AR B R 2 DL
RS SRR G VR S BT R R A B A AR
P25 20 B 3 K R O A M U R AR T SRS R T
WAEAL BRI B . X AL R R R AT O
M. WA B IR B NI R R E R
HZIEIREE AN IR R o AR ECE ZHT 5 3k B 1L R R
( 20142020 4F) ) A b A RS S A [ [ R 48 0%
FE 2 B RS 1 DUAS AR BRI 20 ) A 5 3R [ I I 9
B R I SR 85 A E T A 48 BR AR R 9 F 5
JRGER e A kT IR & & R I SRR
BT bR e O A R B 2 M AT B A P D DU A
SN 1T S0 BET R A i 3 B B ) PE AN FE AR AR R (R
D, H, NS DI A B b SN H L E R
fE o FON A B 5 BT | PR I I AR B A A
R 55 21 A o ¥5 R SREEL N I RILABE L 25 A8 LA R L L
B LA EYY R IREE G 2 07 1 A A Al R A
S N A AR R AR 5 N 1 3 A 1 B (R B, i R A3
JoT f R B R IR B A R R BT Al R B R el 4 s A SR IR 55
U N T R AL 2 R i) R Tt g B, e I A D) K
PRE A B A M s R S R 3 ANy T
R B 5 - Hb AR AR IR B A B AR T R
FALAR & Ry R 1 R 5 Ak 25 L 2 M R R R
- b Ml A 2 () 5K ) AR AR B[R E, Shy da



424 S ol T S 1

o531 %

INEUER 6 E 19 32 A SR R U0 A ik MR A3 P A
T3 % o 43 S A A I EE N E - b ek Ak T S 45 T 4

P BB A 2 S P SR SR A B AU g P T ik 19

PIME A DA 6 b 1 e A

BEAD HE PNEE; £:- Vi > e > B AR
................................. 7,
v LW RRAPE
T
R | it o %% A oy BT
A b x4 (] )
Lo |esB N RoONE | EE
®E B £ & ERR 8] = BIFR &
m//l\ E ...... 75‘5(:)
FEFSAE |
R |
.............................................................. A4
ICEY: L2, A ;:% sl S
B1 AOBEXSIMEECEEERBEIHEE
Fig. 1 The coupling mechanism between population urbanization and land urbanization
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Table 3 Evaluation results of the coordinated development of the population-land urbanization quality in the BGUA
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Fig. 5 Spatial differences of coupling coordination types of population-land urbanization quality in the BGUA
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