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A study on the Spatial Sampling Method to Minimize Spatial
Autocorrelation of Spatial and Geographical Data

ABSTRACT

The study focused on analyzing spatial sampling by minimizing autocorrelation of spatial based on spatial and geographical data. The
study concluded two different ways of minimizing autocorrelation. First, it was important to use suitable spatial sampling method to
alienate spatial autocorrelation from spatial or geographical data. The shear distribution rate of public transportation in Seoul resulted
in high rate of autocorrelation. However, the study showed samples eliminated autocorrelation when samples were extracted with
reasonable distance(above 400m) apart. Without spatial sampling the distortion of spatial data leads to false results; therefore, spatial
sampling is indispensable. Second, factors which fluctuates shear distribution of public transportation spatial sampling changed before
and after spatial sampling. This was caused by incapable of controling inherent spatial autocorrelation of the data.
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Fig. 1. Spatial Sampling Methodology
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Table 1. Method and Result of Spatial Sampling

Method of Spatial Sampling
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Result of Spatial Sampling
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Table 2. Reclassification of Use

Devision Reclassification

Apartment house, multi-family houses, multi-house,

Residence :
detached-house, tenement house, domitory

neighborhood facility, first class neighborhood facility ,
Commerce | second class neighborhood facility, sales and business
facility, sale facility

Business public service facility, business facility

Table 3. Selected Independent Variables

Factor Variable Source
Land Enthropy index 2010 Seoul KLIS data
utilization |Residence density 2010 Seoul KLIS data
Number of
subway station's 2010 Seoul KLIS data
gate
Traffic-infra | Acess rate of 2010 Seoul KLIS data
subway
Rate of arterial 2010 Seoul KLIS data
road
Income rank Statistics Korea
Number of | Metropolitan transportation demand

employee per |forecast renewal study (Metropolitan
each Transport Association, 2010)

yearly passenger boarding of each
First class station| ~ subway operating organization
Characteristic| area passenger |(Metropolitan Transport Association,
of population 2010)

and society Metropolitan transportation demand

forecast renewal study (Metropolitan
Transport Association, 2010)

Number of
college student

Number of . .
Metropolitan transportation demand
elementary .
. forecast renewal study (Metropolitan
school, middle Transport Association, 2010)
and high school P :

Metropolitan transportation demand

Rate of distance .
forecast renewal study (Metropolitan

to the workplace

Self Transport Association, 2010)
-contentment Cross Metropolitan transportation demand
. forecast renewal study (Metropolitan
commuting rate

Transport Association, 2010)
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Status of total administrative district of Seoul Status of total admini.strative d.istrict of Seoul after
spatial sampling

Variable Min Max Ave. Min Max Ave.
Share rate of public transport 0.21 0.86 0.56 0.21 0.81 0.56
Enthropy index 0.01 0.98 0.58 0.01 0.97 0.56
Residence density 0.00 1.00 0.65 0.00 1.00 0.65
Number of subway station's gate 2 28 3.58 1 20 3.19
Acess rate of subway 21 23965 1172.32 21 23965 1158
Principal road rate 0.01 2.03 0.29 0.01 2.03 0.29
Income rank 2.24 9.63 4.36 2.57 8.03 441
Employeement rate 0.04 0.96 0.28 0.04 0.88 0.22

First class station area passenger 12622 96181926 8085193 12622 53363948 8670839
Number of college student 34 33191 928.34 34 33191 1108
Number of els‘a‘cn}jzzfa;yu dr;i?dle and high 64 15003 3396.90 64 13823 3289
Rate of distance to the workplace 0.0006 0.096 0.024 0.0006 0.096 0.029
Cross commuting rate 2.34 812.30 42.84 5.16 176.41 41.20
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Table 5. Comparision of Correlation Coefficient Around Sampling

Table 6. Cluster Map

Total administrative district of Seoul

Total administrative district of Seoul

Moran's I = 0.3387
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Scatter | Total administrative district of Seoul after spatial sampling

Plot Moran's I = 0.0625
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Table 7. Regression Model Result

A5:0) e o s

Regression model
before Spatial Sampling

Regression model after
Spatial Sampling

N 419 84
R’ 0.252 0372
Variable B Sig. | VIF B Sig. | VIF
Enthropy index | 1.118 | * | 1.682 | 0.098 | - | 1.966
Income rank 0.067 - 1.125 | 0.060 - 1.155
f
Number of subway | 10 |« | 1 g4p | 0.020 | - | 2.183
station's gate
Acessrateof || e || 1074 | 0041 | - | 1101
subway
Principal road rate | 1.452 - 1.070 | 0.131 - 1.076
Employeement rate| 0.192 - 1.157 | -0.009 | - 1.431
Residence density | 0.593 - 1.863 | 0.019 - 2.139
Number of
clementary, middle| 510 | v | 1.008 | -0.165 1136
and high school ’ ’ ' ’
student
Number of college | ) cor | wx | 105 | 0171 | * | 1.004
student
First class station | 3 10 | wx | 5007 | 0398 | ** | 2418
area passenger
Rate of distance 0 | 50| v | 1364 |.0.027| - | 1.518
the workplace
Cross commuting | 5 g0 | s | 764 | 0220 | * | 1485

rate

* Significant 90%
** Significant 95%
" Log Transformation
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