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Fig. 1  Geographic location of the study area
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Tab.1 The change of the rural settlements’ size in Xiangshan County
4y TA/km? NP LPI/% MPS/km®>  PSSD/km>
1990  14.68 159 3.48 0.09 0.07
1995 22.19 237 2.60 0.09 0.08
2000  21.26 226 2.84 0.09 0.08
2005  23.82 244 2.54 0.10 0.09
2010 24.62 249 2.46 0.10 0.09
2015 29.66 256 6.52 0.12 0.18
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Fig.2 Spatial change of rural settlements areas in Xiangshan County
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Tab.2 Transition matrix of rural settlements from 1990 to 2015

WrIE et A A B/ km? i/ km? F i/ km? K38/ km? HoAth 2 5% I Hi/ km? M/ km?
e 0.33 0.03 0.00 0.00 0.00 0.36
1990—1995
A 6.80 0.94 0.16 0.00 0.00 7.90
Ly 1.21 0.17 0.00 0.00 0.00 1.38
1995—2000
=N 0.40 0.05 0.00 0.00 0.00 0.45
= 0.08 0.01 0.00 0.10 0.53 0.72
2000—2005
A 2.92 0.35 0.00 0.00 0.00 3.27
= 0.00 0.00 0.00 0.00 0.00 0.00
2005—2010
A 0.32 0.48 0.00 0.00 0.00 0.80
L= 0.01 0.00 0.00 0.05 0.20 0.26
2010—2015
LN 5.17 0.10 0.00 0.00 0.00 5.27
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Tab.3 The change in shape of rural settlements

Ay SHAPE FRAC AL/ %
1990 1.48 1.07 85.94
1995 1.32 1.05 87.76
2000 1.35 1.06 87.66
2005 1.38 1.06 87.48
2010 1.39 1.06 87.50
2015 1.40 1.06 88.56
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Fig.3 The kernel density distribution of rural settlements
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Tab.4  Distribution characteristics of rural settlements

in different elevation zones

A . i
5 TA/km? NP PSSD/km? SHAPE AL/%

1990 14.61 159 0.07 1.48 85.93
1995 21.91 235 0.08 1.32  87.74
2000 21.02 225 0.80 1.34 87.63

g 1
2005 23.56 244 0.09 1.38  87.43
2010 24.34 249 0.09 1.38  87.46
2015 29.36 255 0.18 1.40  88.55
1990 0.06 8 0.01 1.21  69.92
1995 0.27 17 0.01 1.28  74.43
2000 0.23 16 0.01 1.28  72.88
i 2
2005 0.22 15 0.01 1.29  73.28
2010 0.24 16 0.01 1.29  73.36
2015 0.26 19 0.01 1.26  72.12
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Tab.5 Distribution characteristics of rural settlements

in different slope zones
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PR T B SUG R IR R (R 5) o BF9E IX s R,
FEAGTEGR I X, )5 FEE WO BT, 900 2.3
DX i R s X LR T ARURI B e i B T B, LTRSS
3 IXAKS i B 20 A T AR BE B B e /Do 25 4F
[E1] A% 20 31 X1 BREBJ 1 AR URT A AR, AE 531 1

i - TRPR Ak
i TA/km? NP PSSD/km? SHAPE Al/%
1990  11.83 349 0.09 2.66 155.32
H5 1
2015 23.55 557 0.15 2.64  160.4
1990 2.12 121 0.02 1.27  73.42
H 2
2015 4.46 224 0.02 1.28 74.74
1990 0.72 53 0.02 2.38  134.99
i 3
2015 1.60 95 0.03 2.52 131.55
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Fig.4 DEM and slope map in Xiangshan County
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Tab.6  Distribution characteristics of the rural settlements

in different distance zones to towns
ZPIX/ km?
g
1000 m 1000 ~2000 m 2000 ~3000 m

1990 2.63 1.93 2.58
1995 3.44 3.38 4.46
2000 3.43 3.26 4.19
2005 3.75 3.34 4.38
2010 3.75 3.36 4.38
2015 4.54 4.42 6.35
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Fig.5 Distribution characteristics of the rural settlements in different distance zones to towns in 2015
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Fig.6  Distribution characteristics of the rural settlements in different distance zones to main roads
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Fig.7 Correlation analysis between the scale change of rural residential

areas and social and economic factors in Xiangshan County
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Analysis on Spatial-temporal Changes of Rural Settlements and Its

Influencing Factors: A Case Study of Xiangshan County, Ningbo City

1 Coqe 1% . .2 e 1 e
TIAN Peng , LI Jialin® , SHI Xiaoli", WANG Lijia , LIU Ruiqing
(1. Department of Geography & Spatial Information Technology, Ningbo University, Ningbo, Zhejiang 315211, China;
2. Journal editorial office, Ningbo University, Ningbo, Zhejiang 315211, China)

Abstract; A better understanding of temporal-spatial changes of rural settlements and its influencing factors can
provide significant implications for national rural revitalization strategy. This study attempts to analyze the temporal-
spatial variations and driving factors of rural settlements by using Xiangshan County as a case. The land-use
dynamic index, landscape pattern index, average nearest neighbor index, and kernel density analysis were
incorporated under the land use data from 1990 to 2015. The results showed that: (1) the past decades had seen
the continued growth of rural settlements. Block-shape expansion largely contributed to the spatial evolution of rural
settlements, followed by scattered- and strip-shape expansion; (2) rural settlements were transferred to cultivated
land and other constructive lands, and cultivated land was the main source of supplement. The average index of

patch shape and fractal value experienced a downward trend, and the aggregation index value increased by 2. 62% ;
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(3) rural settlements showed a typical trend of spatial agglomeration. The high value of kernel density was observed
in middle of Xiangshan as well as the regions close to urbanized areas; (4) rural settlements tended to be located in
areas with low elevations and slopes, close to town centers, and with corresponding road links. In addition, the

rural population and rural policies could affect the development of rural settlements.

Key words: rural settlements; spatial-temporal changes; influencing factors; Xiangshan County

AR BERMEEN N R ALEEERERE
(B, o E SRR B R S H A7)

VALK s i 22 10 B B b Ak DG 8 11 978 X 7R 3 % XA i % sh i 2, PR b s A e LKk
B—RIIKH - F R, e s B S A T R R B — s e R v,
P AA 2.95 km? MAFRZ) 3.6 x 107 m®, 5 KK SF-W Bl S 3050 m, ¥ 394 T30 5 Mk AU iy 2%
{525 965 m, = (A R A RBUR 32 2l B T Sl B A IR R SRR A

T AR ST T UE A 8 ) 1 R B s —— 00 LB W I 5 e VAN ) — 3



