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Spatio—Temporal Evolution and Driving Forces of Rural Settlements Under the
Background of Rapid Urbanization: A Case Study of Haikou City

SONG Wei'?,CHENG Yeqing', LIN Dan', YU Zhenxin', LUO Qiuge',ZHANG Jinping'
(1.College of Geography and Environmental Sciences ,Hainan Normal University , Haikou 571158 ,Hainan ,China;
2.Wuhai No.1 Middle School , Wuhai 016000, Inner Mongolia , China)

Abstract: Based on remote sensing image classification and data interpretation, the spatio-temporal evolution
characteristics and driving forces of rural settlements in Haikou City between 2000 and 2018 were quantitatively
identified using the methods of the Kernel Density estimation,exploratory spatial data analysis and geographic detectors.
Results showed that: 1) the number and area of the rural settlements have increased greatly in the past 20 years, and
showed the character of "dense in the east while spare in the west" and spatial pattern of high-density small-scale
agglomeration coexisting with low-density large-scale agglomeration. The scope of high-density areas has continuously
expanded,and the distribution density has been significantly attenuated from the adjacent central urban areas to the east
and south. Besides, the rural settlements tended to be relatively scattered, and the newly added residential areas were
mainly located in the east and south of Haikou City with small and scattered features. 2) The spatial evolution of rural
settlements in Haikou City is influenced by natural,location and policy factors. Among which,location factors have the
most significant impact on the spatial pattern of rural settlements evolution. Especially, the road network density,
accessibility to the center of the downtown area,and distance to the main road are the main driving forces of the spatial
distribution of rural settlements. In addition,real estate development,various land use planning,protection and restriction
policies also play important roles on the development and evolution of rural settlements.

Keywords: rural settlements; urbanization; kernel density estimation; geographic detector; location factors; policy
factors; Haikou City
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Fig.1 Distributions of rural settlements of Haikou in 2000 and 2018


User
高亮


186 % B

i Bl $401E

W 2 R B A B B 3, A B 2 5k . By
FirE: ol i R ST AU A R [ B 5537 A RU WS A R
R R 2 A B S oA B o 2 4R MRV ] 7 1)
AR R AR B A 23 A o 2018 4 5 2000 4FAH
b A5 BEABLAE 0~2 /1> km? B 18 X B S i /0, 4 591 S
TR PE X . i X TR O, B W R e =
I LA EERE AR, £ MR R B E . 7
JCEB A L g SRR P A £ R sk AR
ST AR LK, PR £ b S B A B D R
B
22 BERAKEBREBRET

2000 F1 2018 4F £ A} Ji R 5 5k He i ALY Mo-
ran’s T3 911 0.279(p<0.001) #10.224 (p<0.001)
VLI 2 B R A AEAEAR SR 0 25 ) AR 2R A Jm L (H
2018 4F 4 ] T B B o0 A . E—200 0 & A
S RS A “ B (K 3) , R D & A R
B 5 W (HEAAR e Bl 2000—2018 45 H

P41

MR (A/kn?)
o -2
/2 -4
4 -6
s -3
[0 X
[ Jzw@i

0 5 10 km
S —|

TP AN R AR BRF AT O “ P " X, 2 s R,
PR s AR FR AR B0 v w7 X, & A Ja I i
BN @F e RAATE R /D ABE R S
PR B R LB RO A H A7 B 2 (B S o A L
ARG, VU DCHRTER (5 PSR, 231 i ) A 4
T, Uk BT 20 A7 74 Fa B i B TR/ IN T 0
AORFAE . JRT 2 A R A BB 75K, ZR TR T
34 DR XA AT S

3 KT HBPREEIN R Rl PR 2 4

R A A 25 SRR, £ s RS
A7 A2 I FSUEE B R 25 (¢=0.53 ) > 21 X ot il ik i
(¢=0.45) > 2| FBLIH FEIE 25 (¢=0.25) > 2| = T i
5 (¢=0.23) > BUK & i (¢=0.20) >4 (¢=0.18)
> B (¢=0.15) > B E .0 AT AP (¢=0.14)
I, TR T S R R 2 8] 4341 e 82 152 )
(R 22 B 2% B (0.53) L 31 X H O BE S (¢=0.45) il

P

Mg (A /km?)
o -2
2 -4
4 -6
s -3
[0 X
EZ S

b. 20184 0 5 10km
[ —

B2 20007%12018 & AT % 18 K= Kernel ZE 5 7
Fig.2 The Kernel density of rural settlements of Haikou in 2000 and 2018
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Tab.l Rural settlements in different elevation zones in 2000 and 2018

Elevation<<36 m

36<Elevation<71 m Elevation>71 m

fEbRA PR

2000 2018 2000 2018 2000 2018
JE RSN 2255 3877 1782 3002 1008 1446
ANECE L (%) 44.70 46.57 35.32 36.06 19.98 17.37
T (km?) 24.42 54.14 17.49 25.72 6.12 14.31
THIFUE 53 L (%) 50.84 57.49 36.42 2732 12.74 15.19
SERTHE AL (km?/ ) 0.011 0.014 0.010 0.009 0.006 0.010

K2 AEAWETLERNSHEREDHIFE
Tab.2 Rural settlements in different slope zones from 2000 to 2018
B SLOPE<3.63° 3.63°<SLOPE<7.07° SLOPE>17.07°

FebR2FK

2000 2018 2000 2018 2000 2018
JE A 2405 4160 1925 3080 715 1085
MNEEE (%) 47.67 49.97 38.16 37.00 14.17 13.03
TR (km?) 26.13 55.16 18.22 30.66 3.68 8.34
TFE 53 H (%) 54.40 58.58 37.93 32.56 7.67 8.86
ST AL (k1) 0.011 0.013 0.0010 0.010 0.005 0.008




188 % B

o i 5540 %

ISFAE SRS A TAE AL, 3T £ R R A R
W1 77, BRI RE 14 £ 4 J R A SR 1 X i B
T, B BRSNS, £
X T 2 0 T RS Tk s s E A B, Bk i
S bR R IR R ) S L AR
FEIE .
33 BREZE

R PR 2% & b T B JR R i A = A FE
YRR, FLLIR S 45 AN T O 45 =Ux & M T R
SR A [ 25 A P AR S, T DR E F A A1
Sy AR BRI AE AT . BOR R R sk
REL X 1 7T £ R R RS B oA ISR 2 =
AT BRI . IR T - ORI LA (2006
—2020 4F ) ¥ — I PUSE A Sy SR S HILIX., R Ak
RV /IR, A T VG R A AR AL S &
X, B R B2 R =0 RS U (K 4),
FEZRFB LA SE 22 WL i SC R B I R ARFE , AR 1L
FEARIE AR I R SR O B BN A TR T VAR Pk
S IX R A9 i A 5 M T AR T A R . 2010 4F
Lok g DTN £ R bR AR, 585 F
FHIX PN B 4 M, 5 BUA i M, 35 e 1 i p)
FHRCR 6 & A RS Y 5k 7= A8 T B 52
M) o R S E AP A T 3k 2 45 A3 - R A )R
FNZERE , BB X DA ZR R A RS X & )T R
SRS e . BRI & Xk 32 A P o A L
JE A PE AR AP X AR ZEHS [ SRR X P A A
PRA X DL B AR T Al Aol & J X, A HoAth £
B, ORI AR R AOL AR = e 3 £k

JE R R R TS

Vg TR B FUR B BT i —AMEE, 4 b
IUF 236.4km?, 1988 4F-iff 7 244 IR X I, 8 376
FoAAA 23,2002 4, [ 55 Be it 52 4 3t L iy 9 A TR
7, B ALY R T 1045, 3 P & A R
Wil 2007 450 CUTTEE o PR RO R
P70 R S A AT RV TS ) B BT
FIRIX VTR AR P9 5 AR AR X 45
AL, A MO0 — BT 20 AR U 101 I
AT B R . AR AU e X R 1 [
e e £ 45 E R A BOR AT |, A RO i et s
HEAMEFAT B A s A s AR 2R, TS | 2 AW
THR) & R e B A . 4RI, B S A R RS
T T LR E S A AN RS R SR A
BEL T & b FE RS e T e AR
BRI B VPNREE, P o=V R & S xehif 11Tl & 4
R EPIEEE R E Kbt W ML)
A 88 S N8, U X £ 8 s il /A R 45 4
A RAERI T & P57 A 438 i, 25 O3 X R
Hiu X S PR A PR3 A R A M T — 1R ) B
5, 3 3 o b L R A T R AL

UEAh, T N O 7E & R SE 2 560 b8 A TE
A B 25 PR 2%t A ol B v B XA (1 M X &
o B S T AUR WS I . L HR TR O TS 14T
T RV AR 8 DX ORI 0 T A R R WL, & ) s IR o T
TR 2 K, F R 22 00 s 8 B XY R K, At
L o R A ] I 8 A, V8 a5 X TR
A K.

R3 HEFEABRAESEEMNSHEREASHIFHE

Tab.3 Distribution characteristics of rural settlements in different distance from major highways

) 0~500 m 500~1 000 m 1 000~1 500 m 1 500~2 000 m =2 000 m
FRbR AR
2000 2018 2000 2018 2000 2018 2000 2018 2000 2018
Jei RSN 2507 4295 1212 1840 668 1080 359 598 299 512
A (%) 49.69 51.59 24.02 22.10 13.24 12.98 7.12 7.18 5.93 6.15
T A (km?) 37.47 55.16 13.33 15.97 7.10 9.47 3.52 6.69 3.58 6.87
TR EE (%) 57.65 58.58 20.50 16.96 10.92 10.06 5.42 7.10 5.51 7.30
SERTE AL (k) 0.015 0.013 0.011 0.009 0.011 0.009 0.010 0.011 0.012 0.013
®4 BEBEFTURABESHNSTBREDHIEFM
Tab.4 Distribution characteristics of rural settlements in different distances from the main river
B 0~1 000 m 1 000~2 000 m 2 000~3 000 m 3 000~4 000 m >4 000 m
L2y i)
2000 2018 2000 2018 2000 2018 2000 2018 2000 2018
S B AR 2297 3518 1439 2467 762 1225 320 594 227 521
N H(%) 4553 42.26 28.52 29.63 15.10 14.71 6.34 7.14 4.50 6.26
T AL (km?) 19.82 40.72 12.63 26.64 7.63 15.40 470 7.33 3.25 4.07
TR (%) 41.27 43.25 26.30 28.29 15.89 16.35 9.79 7.78 6.77 4.32
SEE TR (km?/4>) 0.009 0.012 0.009 0.011 0.010 0.013 0.015 0.013 0.014 0.008
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