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Table 1 Landscape pattern index of rural settlements in the study area in 2012, 2017 and 2022
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Fig.2 P-A (area-perimeter) relationships for rural settlement morphological characteristics from 2012 to 2022
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Fig.3 Different classification methods based on patch area and g-value statistics of the number of partitions
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Table 2 Detection results of factors influencing the evolution of spatio-temporal patterns of rural settlements in the study area

from 2012 to 2022
A B 5 Scale pattern 4341 #% J5) Distribution pattern JEA5#% J5) Morphological pattern
Influencing factors 2012 4E 2017 4E 2022 4E 2012 £ 2017 4E 2022 4E 2012 4E 2017 4E 2022 4E
X, 0.097 0.087 0.115% 0.085 0.094 0.09 0.091 0.097 0.089
X, 0.280%%** 0.25]%%* 0.187** 0.312%** 0.287%%* 0.181** 0.102* 0.088 0.079
X5 0.312%%* 0.263%%* 0.103* 0.056 0.071 0.104* 0.041 0.027 0.105*
X, 0.301%%* 0.312%%* 0.254%%* 0.021 0.019 0.021 0.048 0.071 0.052
X5 0.195%* 0.214%%* 0.276%*%* 0.121* 0.145%* 0.243%* 0.257%%* 0.280%** 0.300%**
Xe 0.072 0.124* 0.270%%* 0.181* 0.254%%%* 0.310%%* 0.210%** 0.209%%** 0.271%%*
X, 0.187** 0.109* 0.075 0.112* 0.123* 0.095 0.081 0.094 0.103*
X 0.038 0.102* 0.292%%** 0.155* 0.216** 0.297%*%* 0.08 0.143* 0.221**
Xy 0.086 0.112* 0.2]5%%* 0.099 0.137* 0.199** 0.106* 0.194** 0.278***

TR FORTE 10% KT FRE; W RRTE 5% KT T RE; #FRoRTE 1% KT T E#E
Note: * indicates significant at the 10% level; ** indicates significant at the 5% level; *** indicates significant at the 1% level
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iE;s A3 GDP EAR 263G %A, (HAL 2022 FHHE 1)
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FIAGE XS 25 () 73 A i S i A V6 2 35 R, ORI 6 2
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Fg 52 ma PR 25 (0 g J1 kI O Bg aE AL AR BURI IR 55 1Y 3
FhRA (£ 3),

D 2R RIEES R R KR, T |
VIR, £ R IEVE USRS S5 A G 2R A s e [ 3K R A
AR BRI PO EE B . 5 MR ST GE s R A
MR 4 NNE, BN E R, Hd, Gk
TUWOE iy PRI PO BE B RN LRI 1 e S 3 K
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Table 3 Classification of factors influencing the evolution of spatio-temporal patterns of rural settlements in the study area

from 2012 to 2022
B =) Iy AR SR TEAAE )R
kSIS S Scale pattern Distribution pattern Morphological pattern
Factors IASE Pt R A BNyt Rk A Ezit] Rt
Attitude/% Typology Growing trend Attitude/% Typology Growing trend Attitude/% Typology Growing trend
X, 18.56 yickit) IS -FaE 5.88 FaE FreiaE -2.20 TR FRE -
X, -33.21 VBRIt LS —-41.99 VBBt RIS —-22.55 TR FREL S
X, —66.99 IG5 RS 85.71 IR FEELI R 156.10 B om Y TR - 1
X, -15.61 IRGG Y Ao - IR 0.00 FaE iy IRGS-FaE 8.33 Eypit) I ORI TS
Xs 41.54 Ry RS 5R 100.83 A FRafom 16.73 FaE R R
X, 275.00 R Enzon bl 71.27 A FrRoom 29.05 ekt WES-FeE
X, -59.89 VBRI FRELR S -15.18 VoS FaE -1k gs 27.16 FaE iy FreifaE
X 668.42 SL i) FFE R 91.61 IR Rt g 176.25 oY Fraion
X, 150.00 R e 101.01 A FrELy s 162.26 I om Y Fraulon
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A HET 2012—2022 ERF I B, 58 2012, 2017
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Evolutionary characteristics and influencing factors of the spatial and
temporal patterns of rural settlements in ecologically fragile areas

LIU Yuanli*? , YAO Yan' , WANG Rui' , XU Yaxi

(1. School of Business Administration, Chongqing Technology and Business University, Chongqing 400067, China; 2. Research Center for
Precision Poverty Alleviation and Regional Development, Southwest University, Chongqing 400715, China)

Abstract: Rural settlements are the basic spatial units to implement the rural revitalization strategy. However, the weak links of
rural settlements are found in the ecologically vulnerable areas, particularly for the coordinated and high-quality development
of regional ecology and economy. Taking Tianzhu County in Guizhou Province as the study area, this study aims to analyze the
evolution, influencing factors and dynamic variation in the spatiotemporal patterns of rural settlements in the ecologically
vulnerable areas from 2012 to 2022 using "Scale-Space-Morphology" approach. The rural settlement patches and
administrative villages were then taken as the research objects. Three research nodes were selected in 2012, 2017 and 2022.
The optimal parameters were obtained, according to the average nearest proximity index, landscape pattern index and
geographical detector. The research procedures were as follows. Firstly, the scale, spatial distribution and morphological
pattern of rural settlements were characterized by landscape pattern index, nearest distance value and morphological dimension.
The spatiotemporal pattern and evolution of rural settlements were identified in the ecologically fragile areas. Secondly, the
optimal scale was obtained for the dispersion of different influencing factors using spatial dispersion and quantitative
combination. Finally, the geographic detector model with optimal parameters was used to identify the influencing factors and
dynamic variation in the scale, spatial distribution and morphological pattern of rural settlements in the ecologically fragile
areas. The results show that: (1) The scale pattern of rural settlements in the ecologically vulnerable areas shared a trend of
increasing and then decreasing, which was mainly dominated by micro settlements and small settlements. But the average scale
was much higher than the national level. The scale of rural settlements was gradually shifted from the quantitative to qualitative
enhancement; (2) There was a significant autocorrelation in the spatial pattern of rural settlements in the ecologically vulnerable
areas. The degree of spatial agglomeration was gradually increasing. The layout shared the “ four-week to middle core
agglomeration” trend, that is, the central and southern regions were formed two larger and multiple smaller agglomeration
areas; (3) The outstanding fractal features were observed in the rural settlements in the ecologically vulnerable areas. The
evolution of morphological index shared a trend of first rising and then decreasing. But there was the outstanding variation in
the stage increase on the whole, together with the simple morphology; (4) There were the unique influencing factors on the
evolution of the “scale-space-morphology” pattern of rural settlements in the ecologically vulnerable areas. Generally, there
was a trend of transformation from natural conditions to social economy and policy. Among them, the relocation sites for
poverty alleviation, transportation accessibility, village and town planning and distance from town centers were the main
influencing factors on the spatial and temporal evolution of rural settlements. Especially, the relocation sites for poverty
alleviation, village and town planning were defined as the continuous enhancement type. Finally, the targeted recommendations
were made to strengthen the territorial spatial planning, ecological protection, the spatial pattern of rural settlements in the
production and living of farming households.

Keywords: rural settlements; spatio-temporal patterns; ecologically vulnerable areas; influencing factors
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