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Fig. 1 Geographical location and spatial distribution of rural
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Table 1 Scale of rural settlements at each time point

Fy PP STHAR Total ST AR FrifE % Standard
Year  Patch number  area/hm? Average area’hm®  deviation/hm?
1986 189 975.88 5.16 5.76

1997 181 1121.96 6.20 7.10

2007 166 1451.91 8.75 10.60

2017 174 1643.79 9.45 10.38
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Table 2 Morphological classification of rural settlement evolution

process
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Table 3 Features of rural settlement evolution of every period

RIS TR BT Bl R T R P B RIS A B THTIBE
Evf.}ij] Afjiﬁjée/ Correlated expansion patch Saltatory new patch Correlated contraction patch Extinction patch
Periods hin? M T2 A i K T2 K T2
Number Area/hm? Number Area/hm? Number Area/hm? Number Area/hm?

1986—2017 4= 667.91 363 753.10 20 48.61 153 99.18 21 34.62

1986—1997 4 146.08 107 160.27 4 13.85 17 22.89 3 5.15

1997—2007 4= 329.95 287 386.10 7 19.99 107 65.24 7 10.90

2007—2017 4F 191.88 342 274.12 9 14.26 106 85.55 10 10.95
3.1.2 9ATREZ N R A FRAEZEA B P O RUAH Ry 2 A SRVE I ELLy, BEHY

i 2 M R IE RS M A bR AEZE R, 1986—
2017 4 x B FE 7% 5.88 km, y fli K V35 4.44 km,
RN 111.04° S0 F) 103.03° , &4F B br vk 25 40
B B SRR 2O 2%~ 6%, RIEFEA S A&
BONRRE, TRFE W-E FHlaof (R 4. B 2) . £H
B 0 X 5 i 2k AR 23 ) A JRy 52 4% T A6 v v A 30 A1 1
B, DR WA, R B A TR G M
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Table 4 Main parameters of standard deviational ellipse of spatial
distribution in rural settlement patches

hOMER X AR Y ekt
% WE+S
EH Center Center x v i Rotati
. . . . otation/
Year coordinate coordinate X axis/m  y axis/m o
X/m Y/m )
1986 604 360.4 2722700 5875.51 4410.66 111.04

1997 604 444.9 2722 642 5807.80 449745 109.57
2007 604 763.5 2722777 5881.06 4460.72 106.00
2017 604 371.4 2722972 5952.63 437493 103.03

IERAR ] LU WU L IX 2 1 ST A 1) 25 (s Ao 72
PL 1986 SETREVE M O ARAR IR A, AR5 B SR VA 0
TR, 7w, H Tk, NG, SEFER
HEEEN 2924 m/a, Hid 1986—1997 FiEBH KA
9.32 m/a, ZrHIEL 1997—2007 4. 2007—2017 EIE AL
25.28. 3447 m/a, MJilAl EFE, 1986—1997 fEFEIAH O
GAS R TT MAE S, $RIEMETE X K. 1EvE TAkIX,
A MEE TR, BONSCEI UG, A B Tk
PERAS X3, AR X L R IE R 2 5215 g )
H, NEET KRR T %S, 1997—2007 EREHE L
BRI R IER, R A S IE X, R T R R
A S AL Tl X6 A 4 B R R A Bl . 2007—2017
SERVEEOPOEYT M PEAL, feAEER . RO X, Ok
TG I R AR T, BE WL TR X JRIR
T 2 S =Ml A e T Tk S F o SRV AL
PO X IAE S A EZ 5, H 1997—2017 =
5] 6 1 PR 1986—1997 4Fai, JRIKTET 1997 4E LISk 4E
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Fig. 2 Gravity shift and standard deviational ellipse of rural
settlement distribution in 1986—2017
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Fig. 3 Kernel density analysis of rural settlements from1986 to 2017 in Jimei District
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Table 5 Spatial autocorrelation of rural settlement expansion
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Fig. 4 Hot spot analysis of rural settlement expansion from1986 to 2017 in Jimei District
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Fig.5 Clustering and outlier analysis of rural settlement expansion from1986 to 2017 in Jimei District
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Spatial evolution process of rural settlement land in coastal areas of
Southern Fujian in recent 30 years

Liang Fachao!, Liu Shiyuan?, Qi Xiaoxing®, Liu Liming®*

(1. School of Political and Public Administration/Center for Political Development and Public Governance Research, Huagiao University,
Quanzhou, 362021, China; 2. Construction Bureau of Jimei District, Xiamen, 361022, China; 3. Center for Chinese Public Administration
Research/School of Government, Sun Yat-sen University, Guangzhou, 510275, China; 4. School of Land Science and Technology, China
Agricultural University, Beijing 100193, China)

Abstract: Scientific identification of the spatial evolution process of rural settlements is an important basis for optimizing the
space of rural production, living and ecology in rural revitalization. In this paper, Jimei District of Xiamen city, which locates in
the Southern Fujian Province, was selected as a typical study area. Based on the classification and interpretation data of remote
sensing images at four time points from 1986 to 2017, the spatial evolution process and mechanism of rural settlement land in
Jimei District in recent 30 years were quantitatively identified by using standard deviation ellipse, nuclear density and spatial
autocorrelation analysis methods. The results showed that the density of rural settlement could be divided into background area,
low density area, medium density area and high density area in Jimei District. There was spatial heterogeneity in the density
distribution of rural settlements in Jimei District. The medium and high density areas were concentrated in central areas with good
agricultural conditions. The high density areas were far away from the centers of urban and industrial mine. There were more
obvious spatial continuity features between the high and low density area. The total area of rural settlements showed an increasing
trend year by year. The evolution process of settlements was dominated by correlated expansion. Although the number of patches
had decreased, the total area and average area of the settlements continued to increase. The combined impact of correlated
expansion and contraction leaded to an increasing difference in the size between large and small settlements. With rapid
development of urban-rural integration and rural economy, the hot spots of settlement expansion appeared in traditional
agricultural industry concentration areas. With the settlement land around Jimei and Xinglin City transformed into state-owned
land, the low-low cluster areas appeared. Combined with analysis of remote sensing image, the contracted settlements were
closely related to urbanization and industrialization, and the settlements with good traffic location were more susceptible to
urbanization and industrialization. The spatial distribution of contracted patches in rural settlements was random, and the spatial
autocorrelation existed in the expanded patches. From 1986 to 2017, the expansion of rural settlements did not generate a
signification cold zone, and the hotspot clustering pattern was dominated by high clusters in Jimei District. The basic spatial
pattern of settlements remained stable due to the combination of topographic factors and evolution characteristics. It was found
that there were spatial differences in the hot spots of settlement evolution in various periods by visualizing the rate and direction
of the center of gravity of the settlements in each period. The core density analysis and partial autocorrelation analysis revealed a
close relationship between settlement evolution and geographical environment, industrial evolution and urban and rural
relationship change, and reflected the driving characteristics and internal mechanism of urban and rural interaction process of rural
settlement spatial evolution in different development stages under the background of industrialization and urbanization in Jimei
District. The results of this study could provide theoretical and methodological supports for optimizing development layout of
rural settlements and coordinating rural revitalization planning and land remediation planning.

Keywords: land use; rural area; remote sensing; rural settlement; time-space evolution; spatial process recognition; standard
deviational ellipse; Jimei District
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