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Setimation for Clustering
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Fig. 2 Illustration of the Correlation Coefficients Based
on the Methods of Quadrat Counting and Kernel

Density Estimation
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Fig.5 Computation of Squares’ Density Value by Using Quadrat Method and Kernel Density Estimation Method

() FEJFIEVH ST TCE P ) Getis-Ord Gi* &5 R

(b) #%% BE V51 5.0 R PR E (1 Getis-Ord Gi*45 2R

Pl 6 Ja 3 B P R O A 5 0 5 A0 %% B 0 3R R st POT o5 B AH 56 434 L GBI R 300 m)
Fig. 6 Spatial Autocorrelation Analysis of Facility POIs by Using Quadrat Method and Kernel

Density Estimation Method in a Local Region

F1 ATERATHABZEEERXIINER (GetisOrd G
Tab. 1 Result of Local Spatial Autocorrelation Analysis under Density Clustering (Getis-Ord G )

PR Ty 2 M A BT /A 5B M R X /A 5 X He B AR/ km?
FEJ7 5 B MRS O 4871 2 066 12.177 5
LS A X TG 67 637 48 169.092 5




226 i) Gy = 2= 2

ERSRE

2016 4F 2 H

G E B3 32 BUR B Bk R BLTE
BARBRIE X AR B ES R A TET L
BORE D7 1 5 R PR T YR N A3 ) [ AH 56 B S i, A
SCRA AT I R B 3 LA s e 2L S B
A 2o Xk A A 2R A S 56 e B L AR S 1 4 R AE
HA A T i .

3 % &
YT BT P B R A G 4R AR 1

W A 5T B — R IR T it POT 43 A7 4 S R I
MR 7. FEEER AL R AL % BT it =
(i) 15 A G v iy 358 B T 1 Ja L O T Rt IR 55
P18y XA 5 ) 5 5% 3 71 15 it 2 T 43 A P i B A
EG TR B SO AN L T R T AR R
FNFE IR R 9% 5 ¥ 0] LA /0 Xof 7 S 0 i B 42
(9 N R 00 43 T 5 R 1 7 RS A A ) R, 3 )
FHAZ %5 B e v A B 28 5 D A I DA B 5 ) A
S B RAL M RE T BT AR 9 A ) L 52 3
3 AT TR AT Ry TR ) A5 LA e 3T R ) A 4
SR AR B I A S B

2 % x #

[1] Xu Xuegiang, Zhou Yixing, Ning Yuemin. Urban
Geography[ M]. Beijing: Higher Education Press,
1997 (VP58 i — AL, 7 BB il i 3 2= ML e
R HCE MRAL L 1997)

[2] Wang Jingfeng. Spatial Analysis[ M]. Beijing: Sci-
ence Press, 2006 76-84 (E &, %5 [a) 4 [ M.
dent: Bl RRAL . 2006:76-84)

[3] Silverman B W. Dehnad K. Density Estimation for
Statistics and Data Analysis[ M. Chap-
man Hall, 1986

[4] Xie Z, Yan]. Kernel Density Estimation of Traffic Ac-

London:

cidents in a Network Space[ J]. Computers, Environ-
ment and Urban Systems, 2008, 32(5): 396-406

[5] Chen Fei, Du Daosheng. Application of the Integra-
tion of Spatial Statistical Analysis with GIS to the
Analysis of Regional Economy[]J]. Geomatics and
In formation Science of Wuhan University, 2002,
27(4): 391-396 (PR, L L. FEEH NS
GISTEX I A B/t i LT ] IR % 4k
 fE B BLE R, 2002, 27(4); 391-396)

[6] Anselin L. Local Indicators of Spatial Association-I.LISA
[I]. Geographical Analysis, 1995, 27(2); 93-115

[7] Ord ] K, Getis A.

Statistics:

Local Spatial Autocorrelation
Distributional Issues and Application[J].
Geographical Analysis, 1995, 27(4) . 286-306

(8]

[9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Borruso G. Network Density Estimation; A GIS Ap-
proach for Analysing Point Patterns in a Network Space
[J]. Transactions in GIS, 2008, 12(3). 377-402
Tobler W. A Computer Movie Simulating Urban
Growth in the Detroit Region[J]. Economic Geog-
raphy, 1970, 46 (2).:234-240
Sheather S J, Jones M C. A Reliable Data-based
Bandwidth Selection Method for Kernel Density Es-
timation[ J]. Journal of the Royal Statistical Soci-
ety. Series B (Methodological) . 1991 683-690
Elgammal A, Duraiswami R, Harwood D, et al.
Background and Foreground Modeling Using Non-
parametric Kernel Density Estimation for Visual
Surveillance[ J]. Proceedings of the IEEE, 2002,
90(7). 1 151-1 163
Goodchild M, Haining R, Wise S. Integrating GIS
and Spatial Data Analysis: Problems and Possibili-
ties[ J]. International Journal of Geographical In-
formation Systems, 1992, 6(5) . 407-423
Swift A, Liu L, Uber J. Reducing MAUP Bias of
Correlation Statistics Between Water Quality and GI
Ilness[J]. Computers, Environment and Urban
Systems, 2008, 32(2): 134-148
Xu Jianhua, Yue Wenze, Tan Wenqi. A Statistical
Study on Spatial Scaling Effects of Urban Landscape
Pattern; A Case Study of the Central Area of the
External Circle Highway in Shanghail J]. Acta Geo-
g‘ruphica Sinica ,2004, 59(6): 1 058-1 067 (&
o IR SCEE . WROCRE. T SOUURS JR RO KON 1Y %
EﬂﬁfiﬁﬂﬁiU\L‘@qﬂlui}iJZleﬂWJ[J]. Hiy 3 2
. 2004, 59(6): 1 058-1 067)
Wang Jinfeng, Haining R, Cao Z D. Sample Sur-
veying to Estimate the Mean of a Heterogeneous
Surface: Reducing the Error Variance Through
Zoning[J]. International Journal of Geographical
Information Science, 2010, 24(4) . 523-543
Chen Jiangping, Zhang Yao, Yu Yuanjian. Effect of
MAUP in Spatial Autocorrelation [J]. Acta Geograph-
ica Sinica, 2011, 66(12):1 597-1 606 (PRYT ¥, JK#E .
ARIEE. 23 (8] H AH O (¥ AT 28 T AR B T[] R
[J]. MaFi2z4R, 2011, 66(12):1 597-1 606)
Cao Zhidong, Wang Jinfeng, Gao Yige, et al. Risk
Factors and Autocorrelation Characteristics on Se-
vere Acute Respiratory Syndrome in Guangzhou[ ] ].
Acta Geographica Sinica , 2008, 63(9):981-993 (i
WA, EMUE, m—0%. . )M SARS ATH A
[E] UK B - 45 23 [) A G PR ke AR [T ). M 22 4t
2008, 63(9):981-993)
Chen Peiyang, Zhu Xigang. Regional Inequalities in
China at Different Scales [J]. Acta Geographica
Sinica, 2012, 67(8):1 085-1 097 (PR¥EMH, KE



5541 B4 2 ) SCEEAE R T A% 5 i 15 25 (8] 18 R 5 AT 0TI 808 2 i 20 A1 B4 227

W RTFARREMREXBEZ%250]]. i [21] Ma Xiaodong, Li Quanlin, Shen Yi. Morphological

4, 2012, 67(8):1 085-1 097) Difference and Regional Types of Rural Settlements

[19] Jiang Haining, Gu Renxu, Li Guangbing. Head- in Jiangsu Province[ ] ]. Geographica Sinica , 2012,
quarter Spatial Pattern and Location Choice of Top 67(4):516-525(LhIRA bk, th—. 1L S
500 Enterprises of Chinese Manufacturing Industries RBEWNIES 5 M 2RI [T, M2~ 3. 2012,
[J]. Economic Geography, 2012, 31(10): 1 666- 67(4):516-525)
1673(E W T, A NJB, 27wk, A E H 3 4ol [22] Steiner R L. Traditional Shopping Centers[ J]. Ac-
500 5 G H 23 (A A% R K X e B[] 2 0 2R, cess: Research at the University of California
2012, 31(10):1 666-1 673) Transportation Center ,1998, 12. 8-13

[20] Hai Beibei, Li Xiaojian, Xu Jiawei. Spatio-temporal [23] Urban Planning Land and Resources Commission of
Evolution of Rural Settlements in Gongyil J]. Geo- Shenzhen Municipality. The Comprehensive Plan of
graphical Research , 2013,32(12):2 257-2 269 (¥ Shenzhen City (2010-2020) [OL]. http://www. sz-
DUDL 2/l I . L SCTIT RN i R R 25 AR R pl. gov. en/szupb/, 2014-07-18 CR YN 7 3ok iy #L R 2=
WE B s R (T, st AT 5T . 2013, 32(12) Blex. TRYINT R T R B (2010-2020) [OLT. he-
2 257-2 269) tp://www. szpl. gov. cn/szupb/, 2014-07-18)

Detecting “Hot Spots” of Facility POIs Based on Kernel Density

Estimation and Spatial Autocorrelation Technique
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Abstract: The distribution pattern of urban facility POIs usually forms clusters (i. e. “hot spots”) in
local geographic space. The kernel density estimation (KDE), which has been usually utilized for ex-
pressing these spatial characteristics, is one of the most popular visualization tools. Considering the
missing of quantitative statistical inference assessment in KDE, this paper proposes a novel method to
detect the hot spots of urban facility POIs. First, this method computes the attribute value of geo-
graphic unit with the “distance decay effect”, then by adopting the statistical index of Getis-Ord G/ ,
we analysis the local spatial cluster characteristics of urban facilities. Comparing this method with the
conventional spatial autocorrelation based on the Quadrat clustering, the attribute value of kernel den-
sity computing can preserve the local information of data, and the spatial cluster characteristics of ur-
ban facilities can reflect the continuity characteristics of urban services, for that the KDE considers the
regional impact based on the First Law of Geography. The actual data experiment for analyzing the fi-
nancial POIs” distribution patterns indicates that this approach is effective to extract the hot spots of
urban facility POls in city areas.

Key words: kernel density; POI analysis; spatial statistics; spatial autocorrelation; hot spots; Quad-

rat clustering
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