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The spatial characteristics and driving mechanism of rural settlements
in loess plateau gully region in eastern Gansu:

Taking Tunzi Town as an example
YANG Lu, HUI Ce, YU Zhichun

(School of Human Settlements and Civil Engineering, Xi’ an Jiaotong University, Xi’an 710049, China)
Abstract Rural settlement is the main form of rural spatial population settlement, and its spatial layout is af-
fected by natural, social, and economic factors. The research applies GIS spatial analysis technology to quan-
titatively study the spatial distribution pattern of rural settlements in Tunzi Town, Zhenyuan County, Qingyang
City of Gansu Province, and analyzes its influencing factors and driving mechanism, and finally evaluates the
suitability of the distribution of rural settlements in this area, and puts forward suggestions for rural develop-
ment planning. The results show that; () The distribution of rural settlements in Tunzi Town is characterized
by high density in the middle and low density in the north and south. (2) Elevation and topographic slope are
the main factors affecting the distribution of rural settlements and the quality of ecological environment. (3) The
suitable living area of Tunzi Town only accounts for 9. 86% , and the suitability distribution is mainly suitable,

accounting for nearly 40% of the area. It is suggested that table-land should be the main part of the town con-
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struction development, while the ecological restoration should be the main part of the river road and gully slope.

It needs to improve the allocation of infrastructure and promote the intensive and economical use of land.
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Fig. 1  Tunzi Town location
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Fig.2 Distribution of rural residential areas in Tunzi Town
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Fig.3 Kernel Density analysis
F 1 A, AR R <1, KW & 4 I
SIS AR A s Z 1301 < - 258, BLHIR AL
IR p {H <0. 001, Pi B EE T i3t 99%

R OTHRIEBSIE

Tab.1 Average nearest neighbor statistics
P E LI B S/ m B /m FRATAR LA ANN Z 1350 plE
35.398 84.612 0.418 111. 405 <0.001
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Fig.5 Distribution of rural settlements within buffers of river
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Fig.6  Distribution of rural settlements within buffers of road
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Tab.2 Landscape pattern index of rural settlements affected by water system

B /m BEHEL P BEH B B i Y o S B T Bt Y
NP/ Y HL /% CA/hm* PRI/ % PD/ (4~/hm?)
0 ~300 2 029 20. 48 71.48 20.24 0.25
300 ~ 600 2 564 25. 88 89. 39 25.31 0. 40
600 ~ 900 2 454 24.77 87.77 24. 85 0.58
>900 2 861 28. 88 104. 53 29. 60 0.51
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Tab.3 Landscape pattern index of rural settlements affected by roads
B /m BEHL i BEER K BEHeHi AR 7= syl REPLRE B2
NP/~ W LLEE /% CA/hm’ R LT/ % PD/(/~/hm*)
0 ~300 5 349 53.99 195. 15 55.26 0.93
300 ~ 600 2 054 20.73 73.25 20. 74 0.48
600 ~900 1156 11.67 39.91 11.30 0.32
>900 1349 13. 62 44. 85 12.70 0.13
Fd SR IER S SRR 5K RS Bk
Tab.4 Landscape pattern index of rural settlements affected by slope
B/ () BEHOEL i B S BEHeH AR o BEH ST BEHL
NP/A> i1t/ % CA/hm? B E/ % PD/(4~/hm®)
0-~5 7733 78. 05 278.25 78.79 1.34
5~10 1 520 15. 34 52. 86 14.97 0.41
10 ~15 460 4. 64 15.51 4.39 0.12
15 ~20 137 1.38 4.58 1.30 0.03
20 ~25 47 0. 47 1.55 0. 44 0.01
>25 11 0.11 0.42 0.12 0.00
5 A[EIHLSSTY  ) 5AR SR 48 Bk
Tab.5 Summary of landscape pattern index in different landform types
My PP i BEH AR BEH I o5 KB B AT B i
NP/~ W EL T/ % CA/hm’ By LT/ % PD/(4~/hm?)
5 7 537 79.10 279.78 79.22 0.57
B 2042 20. 61 72. 60 20. 56 0. 45
Mok 29 0.29 0.79 0.22 0.01
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Tab.7 Rural settlement interaction detection analysis

KRBT 0.296 , ¥4k /= B A HBIE 3 B2 1% 52 HLAR X, X, X; X,
SO )2 0. 219 4% BRI B[] 5 0ie) K01 9 1 58 X, 0.077 851 - - -
H AR AL 2 E WA 8 Bs X, 0.242949 0.093 311 _ _
6 FHWHET ¢ i
Tab.6 The ¢ statistic of the impact factor X, 0.187868 0.183 834  0.117 462 -
X, X X, X, X, 0.295789 0.211828 0.219 388 0. 182 546
qgfH 0.077 851 0.093311 0.117 462 0.182 546
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Fig.8 Logical framework of the mechanism influencing the spatial pattern of rural settlements
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Tab.8 Quantitative evaluation factors

A2 W T 5 4 3 2 1

XKEHEF  AEEEE/m <300 300 ~ 600 600 ~ 900 900 ~ 1 200 >1 200
T/ m <300 300 ~ 600 600 ~ 900 900 ~ 1 200 >1 200

HEETF  HOIBBE/(°) <2 2~6 6~15 15 ~25 >25
TR 75 B/ m <900 900 ~1 100 1100 ~1 300 1300 ~1 500 >1 500
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Tab.9 The weight distribution of the impact factor

iz WEAGE fatRJZ TR E 2
XIFEF  0.8333 N S 0.166 7
TR R 0.164 8
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0.459 8
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Fig.9 Evaluation of suitability of rural settlements in Tunzi

Town
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Tab. 10 Distribution of rural settlements in suitable spaces

el J RS A B il %
EE 4 007 40.03
BOE 5259 52.53
HAER 697 6. 96
ANIE R 48 0.48
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Tab. 11 Proportion of suitable space for rural settlements

Al WA Ko 23 0] o5 b/ %
5 26 188 9. 86
LS TINE 77 429 29.15
FARTE B 105 632 39.76
&R 56 398 21.23
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