30 4 408 ~416 Vol. 30 No. 4 pp408 ~416
2012 7 JOURNAL OF MOUNTAIN SCIENCE July 2012

1008 —2786 - (2012) 4 —408 —09

1 2% 2
(1. 730070; 2. 730000)
2008 SPOT -5 . .
2008 .
o N - Voronoi
K901. 8 A
3
[13 ”
7 5 “ » @« »
300
=2 . . 1980

4-5 6-10
o 20 50 ~70 o “
( Received date) : 2011 =08 —11; ( Accepted) : 2012 -02 -19.
( Foundation item) : ( NO. 40971106) .  Supported by the National Nature Science Foundation of China( NO.
40971106) .
( Biography) : (1984 -) o Ma Libang male

born in Jiuquan Gansu province in 1984 Ph D lecturer work mainly on economic geography and regional sustainable development. E —

mail: malb0613 @ hotmail. com
* ( Corresponding author) : (1971 =) R o
Guo Xiaodong male born in Tongwei Gansu province in 1971 Ph D associate professor work mainly on economic geography and settle—

ment geography.  E — mail: gxd@ lzu. edu. cn



— 409

”»

o ( Y Y
) .
11-13 GIS
14 -15
» 16 .
GIS
2008
1
104°57° ~ 105°
38°E.34°55" ~35°29°N . 78
km 64 km 2 670. 09 km? 6
A2 332 2 440 .
. 1434 ~2 526 m(
1.
6.6C 334.9 mm
1 500 mm 147 d 2 100 ~
2 430 h. . .
2009 45.8
40. 58 88. 60% 11.01
8.75 79. 47%
. 14.41 x 10®
GDP 3 146. 86 2 259.27
18 W41 .

2
2.1
o 1. 2008
SPOT5 ( 10 m)
~ ( 2
9 617 148. 68 km’
5.57%:2. 2005  1:25
;3. 30 m DEM
( http: //datamirror. csdb. ¢n) o
2.2
2.2.1

o Crimestat

( Nearest Neighbor Hierarchical Clustering

NNh) K N ( Kernel Density Esti—

mation KDE) 7
( clus—
ter) .
2.2.2
7Z( x) x, x +h(i=12
N(h)) Z(x)  Z(x +h)
Z(x) Y
(h) (1)
A =5 & Ze) =Zla+h) ()
N( h) h .



410

30
o R=2.149 1 o
o R
2.2.3
( Landscape Shape Index LSI) s R
(R
L (Zd)/m
K=="kent (6)
157 =%-2P (2) (2°K') /n/A
JA
A P o 3
2.2.4 Voronoi
Voronoi 3.1
Voronoi (Cv) 2
o Voronoi .
ArcGIS9. 3 Feature To Point
S=A{n pr 2008 Kernel
- p.} p;  Voronoi ( 3).
T,=x d(x p;) <d(x p;) p;*peS p#p 2008 3.6/
(3) km’ 7.1 /km’ 0.3
d x T, o /km® N N
Voronoi N o
o C,( Coefficient of variation C)
Voronoi o >
. 3
c, = / % 100% (4) 4.5~7.1 /km’ ;
Voronoi >
c, ; 3.6~4.5 /km’
(“ ” ) Voronoi ° A
(“ ” ) Voronoi C, o N A A A
555 1.7~3.6 /km®
3.2
- () .
( ) CrimeStat
2008
Rziz(;di)/”:MZdi (5 (4. 1011
r. /n/A/2 noi ( 4)
T 1 Te 0
y d; i 59
A n N .
Y o R=1 R=0 .



High: 2526

T3 LOW: 1434
— gy LT Im

0 3950 7.900 15,800

Fig.1 Regional location map of Tongwei County

| S— m
0 37507500 15,000

2 2008
Fig.2  The spatial distribution o f rural settlements

of Tongwei County in 2008

-

P

3 2008

)

0~~3,800 7,600

[ =y

15,200

T 2430

CJan [ soss
37 M ssas
124 [ 45T

Fig.3 The density of distribution of rural settlementin

Table 1

of Tongwei County in 2008

1

Patch number of rural settlements and population of the

township in Tongwei County

/ /m /
259 21 707.21 15 861
298 21 907.70 19 216
307 17 188.94 15 407
325 17 778.85 14 905
360 21 281.23 22 151
363 17 792.28 19 140
378 13 877.86 13 130
422 14 692.69 16 118
469 16 506. 61 16 637
474 12 880.48 16 259
554 20 711.08 35 653
620 14 307.05 19 454
640 11 364.53 17 285
722 20 386.08 39 512
727 10 638.32 22 997
744 8284.30 20 969
793 15 960. 46 40 480
1162 14 778.60 40 626
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Table 3 Nearest neighbor analysis of rural settlements in Tongwei County 2008

R Z

/m /m

9617 198.874 8 354.836 0 0.5607 -82.459 3
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Fig.8 K - order nearest neighbor analysis of rural settlements

5.1

in Tongwei County

2008



414

30

5.2

[

- Voronoi

[43

- °
1319720 o
2008 \ N
o 2008

( References)
Zhou Guohua He Yanhual Tang Chengli et al. Dynamic mecha—

nism and present situation of rural settlements evolution in China

J . Acta Geographica Sinica 2011 66(4):515 -524

I 2011 66(4):515-524

Wang Jieyong Liu Yansui Chen Yufu. Spatial expansion pattern
and its dynamic mechanism of typical rural settlements in Huang —
Huai — Hai Plain J . Geographical research 2010 29( 10) : 1833
- 1840

J. 2010 29( 10) : 1833 -
1840
Luo Guangjie Li Yangbing Tan Qiu et al. Analysis of changes in
settlement patterns and its LUCC response in karst mountainous are—
as: a case on Guizhou Province J . Resources Science 2010 32
(11):2130 -2137

LucC — J.

2010 32(11):2130 -2137
Jill K Clarka Ronald McChesneyb Darla K Munroec et al. Spatial
characteristics of exurban settlement pattern in the United States

J . Landscape and Urban Planning 2009 (90) :178 - 188

Wu Chuanjun. Research on the core of geography man-and re—
lationship of regional system J . Economic Geography 1991 11
(3):1-6 . —

J. 1991 11(3):1-6

D R Hall Albania. Rural development migration and uncertainty

J . Geography Journal 1996 38(2):185-189



4 S 415
7 Barbic A. Rural development in the time of deconstructing the one— J . Transactions of the CSAE 2010 26(6): 326 —333
party political system and centrally planned economics J . Eastern GIS
European Countryside 1993 (3) :41 —47 J. 2010 26(6) :326 -333

10

11

12

13

14

15

Violette Rey Marin Bachvarov. Rural settlements in transition-agri—
cultural and countryside crisis in the Central — Eastern Europe J .
GeoJournal 1998 44(4): 345 -353
Roche Michael. Rural geography: a stock tally of 2002 J . Progress
in Human Geography 2003 27(6):779 -786

Michael S Carolan. Barriers to the adoption of sustainable agricul—
ture on rented land: an examination of contesting social fields J .
Rural Sociology 2005 70(3):387 -413

Wu Wenheng Niu Shuwen Guo Xiaodong et al. The empirical
analysis of the village pattern evolution in the central part of Huang
— Huai — Hai Plain J . Geographical Research 2008 27(5):
1017 - 1026

I 2008 27(5):1017 -

1026

Xie Binggeng Zeng Xiaomei Li Xiaoqing et al. Reserach spatial

layout optimization of rural settlement lamd in land use planning at

township

nomic Geography 2010 30( 10) : 1700 — 1705

a case of Liaotian Town in Hengan County J . Eco-

(10) : 1700 - 1705

Li Quanlin Ma Xiaodong. Analysis of spatial pattern of rural set—

2010 30

tlement in northern Jiangsu J . Geographical research 2012 31
(1):144 -154 .

J. 2012 31(1):144 -154

Guo Xiaodong Niu Shuwen Li Yonghua et al. Modeling the spa—

tiotemporal variability of rural settlements in Loess Hilly Area of

Gansu Province taking Qinan County of Gansu Province for ex—

ample J . Journal of Mountain Science 2009 27(3):293 -299
— I 2009

27(3) 1293 ~299
Zhu Xuexin Wang Hongmei

Yuan Xiujie et al. Evaluation and

optimization of spatial distribution of rural settlements based on GIS

16 Feng Jian Zhang Xiaolin. The thoughts and technology of rural
town planning in the Dyke areas ] . Economic Geography 2000
20(4) : 60 - 66

- 7.
2000 20(4) :60 -66

17 Du Peijun Zhang Hairong Leng Hailong et al. Geospatial analy—
sis-principles techniques and software( Second Edition) M . Bei-

2009: 171 - 173

— (

2009: 171 -173

jing: Electronics Industry Press

) M.
18 Mao Zhenyuan Li Lin. Measure and application of spatial patterns
M . Beijing: Science Press 2004:8 —66
M . : 2004:8 -6
19 Pan Jinghu Yang Wangming Zhao Ruifeng. Spatial statistic and
analysis of patterns of rural settlements distribution in loess hilly-gul—-
ly region: a case study of Gangu County J . Northwest population

2010 5(31):77 - 87

2010 5(31):77 -87
20 Yan Qingwu Bian Zhengfu. Study on distribution patterns of set—
tlements based on GIS - SDA J . Geography and Geo-dnformation
Science 2008 24(3): 57 -61 GIS -
SDA I 2008
24(3):57-61
21 Duyckaerts C  Godefroy G. Voronoi Tessellation to study the nu—
merical density and the spatial distribution of Neurons J . Journal
of Chemical Neuroanatomy 2000 20(2):83 -921
22 Lin Binyao. Measurement of Geography M . Beijing: Higher Ed-
ucation Press 1985 . M .
1985
23 Liang Huimin Zhao Jun. Study on the spatial distribution charac—
teristics of settlement in loess plateau by GIS J . Human Geogra—
phy 2001 16(6):81 -83 . GIS
J. 2001 16(6) :81 -83



416 30

Spatial Pattern of Rural Settlements in Loess Hilly Area
—A Case Study of Tongwei County Gansu Province

MA Libang' GUO Xiaodong® ZHANG Qiyuan’

(1. College of Geography and Environmental Science Northwest Normal University Lanzhou 730000 China;
2. School of Management Lanzhou University Lanzhou 730000 China)

Abstract: Based on the data of rural settlements which interpreted from SPOT —5 remote sensing images of 2008

by using the method of density map hot recognition data detection and space statistical this paper in-depth dis—
cussed the characteristics of plaques density and spatial distribution pattern of rural settlements of Tongwei County

Gansu in 2008. The results showed that: there is significant difference on the distribution pattern of rural settle—
ments. The spatial distribution pattern of rural settlements point set presented sparseness in the south and east and
denseness in the north and west and is dense where is close to the county. The high densities of rural settlements
are in the northeast of county and the plaques density is relatively lower in the south of county. The plaques densi-—
ty of rural settlements has certain correlation with altitude and population distribution but there also exist abnormal
phenomenon that some place where the population density is smaller but plaques density is higher in high altitude
area and other place where the population density is bigger but plaques density is lower in low altitude area. In ad-
dition based on the methods of hot spots analysis semi-variation function Voronoi map and nearest neighbor dis—
tance the distribution pattern of rural settlements distribution presented the pattern of gathered—random in Tongwei

County. So the distribution of rural settlement in Tongwei County shows obvious spatial dependence.

Key words: rural settlements; spatial pattern; Loess Hilly area; Tongwei County



