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Fig. 1  Location of Ninggiang county, Qinba Mountain Area, China
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Fig.2 The spatial clustering characteristics of rural settlements scale in 2010 and 2019 in Ningqiang county
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Fig.3 Distribution map of rural settlements density in 2010 and 2019 in Ningqiang county
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Fig.4 Statistics of rural settlements in different elevation (a) and slope ranges(b) in Ningqgiang county
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Tab.5 Statistics of the rural settlements in different road and river buffer zones in Ningqgiang county

BB/ B9 1 BL/hm® -3y BEHe [ AL/ hm®
eSS 2w X B B /m
2010 4F 2019 4F 2010 4F 2019 4F 2010 4F 2019 4F

0 ~1000 4734 3283 1999. 39 2553.37 0.42 0.78

1000 ~ 2000 1881 1319 391.67 551.83 0.21 0.42

il 2000 ~ 3000 886 747 167.28 267.34 0.19 0.36

3000 ~ 4000 549 386 104.69 139.16 0.19 0.36

4000 ~ 5000 317 216 78.09 78.97 0.25 0.37

0 ~ 1000 3134 2079 1480. 64 1836. 60 0.47 0.88

1000 ~ 2000 1694 1079 399.57 531.52 0.24 0.49

b 2000 ~ 3000 1132 741 245.25 300.42 0.22 0.41

3000 ~ 4000 884 638 193.71 276.24 0.22 0.43

4000 ~ 5000 634 458 152.34 213.68 0.24 0.47

Fz6 TIEE 2010 £ 2019 F£ CWR EHEZMEFEEPARHERSEIT
Tab.6 Statistics of impact factor regression coefficient in 2010 and 2019 obtained by GWR in Ningqiang county
2010 4F 2019 4F
i B ik

¥ E ITON:] Fe/ME 437 % - #4 {8 TN e /ME 3% 5
i -0.426 -0.202 -0.765 -0.392 -0.571 -0.272 -0.983 -0.554
WA -0.142 -0.026 -0.238 -0.172 -0.157 -0.025 -0.281 -0.186
b 5 R BE -0.209 -0.050 -0.422 -0.214 -0.207 -0.023 -0.462 -0.206
] -0.002 0.191 -0.115 -0.061 -0.003 0.158 -0.174 -0.065
A b 0% U5 -0.057 0.072 -0.139 -0.068 -0.082 0.079 -0.266 —0.094
PNEE: Y 0.303 0.379 0.175 0.328 0.214 0.503 -0.075 0.236
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Fig.5 Spatial distribution of impact factor regression coefficient in 2010 and 2019 obtained by GWR in Ninggiang County
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Fig.5 Spatial distribution of impact factor regression coefficient in 2010 and 2019 obtained by GWR in Ningqiang County
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Spatial Structure Evolvement and Impact Factors of Rural
Settlements in the Qinba Mountain Area.
A Case Study of Ninggiang County in Shaanxi Province, China

MA Xiaorong, ZHA Xiaochun”

(School of Geography and Tourism, Shaanxi Normal University, Xi’an 710062, China)

Abstract; Settlement evolution is an integral part of the man-land relationship. It is of great significance to grasp
the regularity of settlement evolution in order to optimize the spatial structure of settlements and promote man-land
coordination. Taking Ningqiang County in the Qinba Mountain Area as the subject of study, and basing the study
on the settlement patches data between the years 2010 and 2019 which was extracted from Google Earth’s high-
resolution images, the spatial pattern evolution of rural settlements in Ningqiang County was analyzed quantitatively
through the comprehensive application of the landscape pattern index as well as GIS spatial analysis technology.
Subsequently, the influencing factors of spatial pattern and evolution of settlements were explored by introducing the
Geographical Weighted Regression( GWR). The results indicated that; (1) From the perspective of the evolution
of settlement scale in the Ningqiang county, compared with that of the year 2010, the number of settlements
decreased but the scale increased in 2019, while the small settlements gradually developed into large and medium-
sized ones. The spatial correlation of settlement scale was significant. Large-scale settlements were mainly
distributed along the river valleys and flat dams and expanded outward. The small-scale settlements were distributed
in the bordering mountainous and hilly areas. However, the distribution center of gravity shifted from the west to
the east and south. (2) From the perspective of spatial distribution, the high-density areas of the settlement were
reduced to a township, and the multi-core ribbon distribution, which was initially centered on street offices and
townships, was gradually broken up. The positioning of low altitude, gentle slope directivity, near-road and near-
river trends of settlement spatial distribution was further sirengthened. (3) The complex topographic conditions,
rivers, geological environment and cultivated land resources shaped the spatial basic pattern of large dispersion and
small cluster of Ningqiang settlements, and played a significant role in the evolution of these settlements. Policy
factors, traffic, population scale and other social and human factors were also important driving forces to promote
the rapid evolution of settlements. This study is capable of providing a theoretical basis for spatial planning and

relocation of rural settlements in mountainous areas.

Key words: Qinba mountain area; rural settlement; spatial evolution; influencing factors; Geographical Weighted

Regression model; Ningqiang county



