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ABSTRACT : This study aims to find an evaluation methodology for selecting target sites for efficient promotion of rural space
development projects. It examines the status of livestock farms, residential buildings, factories, and solar power facilities across
229 towns and townships in Jeollanam-do and uses basic statistical analysis, K-means clustering, and Pareto analysis to categorize
sites by harmfulness and density. The basic analysis method and the K-means clustering method are useful for analyzing and
interpreting data, but each method has several drawbacks: achieving statistical significance and the difficulty of determining the
number of clusters. In this study, Pareto analysis produces results similar to those of basic analysis because it also highlights the
most significant factors affecting the overall outcome. Pareto analysis specifically focuses on identifying and visualizing the top
contributors to a problem or situation, often using the 80/20 rule, which states that approximately 80% of effects come from 20%
of causes. This can be particularly useful for prioritizing areas that need improvement. The methodology proposed in this study
enables straightforward and objective planning and policy decision-making for future rural space improvement projects based on
rural spatial planning.
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Table 1. Items and sources of basic survey data for rural space development facilities

Facility Basic Survey Data Source Year
Li « Number of Livestock by Type National Statistical Portal (KOSIS) 2022
1vestocl
Number of Livestock Farming Businesses National Statistical Portal (KOSIS) 2022
Number of old houses over 30 years old Local government 2022
Housi (single-family houses) (Information Disclosure Request Portal)
ousin,
¢ Number of empty houses Local government 2022
(single-family houses) (Information Disclosure Request Portal)
Number of Environmental Pollutant Discharge Businesses Statlstlcall Year‘faook, Local Government 2023
Industrial (Information Disclosure Request Portal)
facilities
Number of Solar Power Facilities . Loca.l Government 2023
(Information Disclosure Request Portal)

Table 2. Method for calculating evaluation items for rural space development target facilities

Facility Evaluation items Calculation method (unit)
. . Number of livestock by Eup - Myeon / Total number of livestock
P f L k Eup - M
Livestock roportion of Livestock by Eup yeon in Jeollanam-do x 100 (%)
Livestock size compared to number of management units Number of breeding stock / Management units(farm)
. Ratio of aged housing over 30 years Number of houses aged over 30 ye;ars / Total number of houses x
Housing 100 (%)
Vacant House Ratio Number of empty houses / Total number of houses x 100 (%)
. o - Number of pollutant-emitting facility by Eup - Myeon / Total
Proport f pollutant-emitting facil . e
Industrial roportion ol poflutant-emitting factlity number of pollutant-emitting facilities in Jeollanam-do x 100 (%)
facilities Proportion of solar power facilities Number of solar power facilities by Eup - Myeon / Total number
P P of solar power facilities in Jeollanam-do x 100 (%)
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Figure 1. Study area(21 Si/Gun and 229 Eup/Myeon in Jeollanam-do Province)
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Table 3. Proportion of livestock by eup/myeon (evaluation item 1-1)

ZPRHIAR T 9419] B b

Classification
Range(%) Number Ratio(%)

Analysis method grade
Ist X > 1.14 25 10.92
2nd 0.67 < X < 1.14 21 9.17
Basic statistics 3rd 0.20 < X < 0.67 64 27.95
4th 0.00 < X < 0.20 119 51.96
Sth X < 0.00 0 0.0
Ist Cluster centroid 6.2789 0.87
2nd Cluster centroid 3.4746 1.75
K-means clustering 3rd Cluster centroid 1.5455 19 8.30
4th Cluster centroid 0.4465 41 17.90
Sth Cluster centroid -0.4547 163 71.18
Ist X > 0.67 46 20.09
Pareto analysis 2nd 0.01 < X < 0.67 137 59.83
3rd X < 0.01 46 20.09

% The cluster center value of K-means cluster analysis is a standard calculated by applying the standard score. Repeated calculation 9 /

Initial minimum distance between centers 1.446 / ANOVA F value 884.248, significance probability < 0.001
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Table 4. Livestock size compared to number of management units (evaluation item 1-2)

wafo] 24T 2

Classification
Range(%) Number Ratio(%)
Analysis method grade

Ist X > 4,873 33 14.41
2nd 3,073 < X < 4,873 30 13.10

Basic statistics 3rd 1,274 < X < 3,073 46 20.09
4th 0 < X < 1,274 120 52.40

5th X < 0 0 0.00

Ist Cluster centroid 4.5726 2 0.87

2nd Cluster centroid 2.5363 10 437

K-means clustering 3rd Cluster centroid 1.4010 24 10.48
4th Cluster centroid 0.3511 53 23.14
Sth Cluster centroid -0.6196 140 61.14

Ist X > 4,020 46 20.09

Pareto analysis 2nd 44 < X < 4,020 137 59.82
3rd X < 44 46 20.09

% The cluster center value of K-means cluster analysis is a standard calculated by applying the

Initial minimum distance between centers 1.227 / ANOVA F value 826.562, significance probability < 0.001

standard score. Repeated calculation 5 /
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Table 5. Ratio of aged housing over 30 years (evaluation item 2-1)
Classification
- Range(%) Number Ratio(%)
Analysis method grade
Ist X 77.15 33 14.41
2nd 64.99 < X 77.15 72 31.44
Basic statistics 3rd 52.83 < X < 64.99 57 24.89
4th 40.66 < X < 52.83 26 11.35
Sth X < 40.66 41 17.91
Ist Cluster centroid 1.1782 43 18.78
2nd Cluster centroid 0.5905 65 28.38
K-means clustering 3rd Cluster centroid -0.0728 60 26.20
4th Cluster centroid -0.9169 34 14.85
Sth Cluster centroid -1.9814 27 11.79
Ist X > 74.00 46 20.09
Pareto analysis 2nd 44.00 < X < 74.00 137 59.82
3rd X =< 44.00 46 20.09

% The cluster center value of K-means cluster analysis is a standard calculated by applying the standard score. Repeated calculation 12 /
Initial minimum distance between centers 1.094 / ANOVA F value 1134.175, significance probability < 0.001
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Table 6. Vacant house ratio (evaluation item 2-2)
Classification .
- Range(%) Number Ratio(%)
Analysis method grade
Ist X > 9.01 23 10.04
2nd 6.35 < X < 9.01 31 13.54
Basic 3rd 369 < X = 635 81 3537
statistics
4th 1.04 < X < 3.69 78 34.06
5th X < 1.04 16 6.99
Ist Cluster centroid 6.9558 1 0.44
2nd Cluster centroid 4.0312 4 1.74
K-megns 3rd Cluster centroid 1.2117 30 13.10
clustering
4th Cluster centroid 0.1088 97 42.36
Sth Cluster centroid -0.7215 97 42.36
Ist X > 6.82 46 20.09
Pareto 2nd 210 < x = 6.82 137 59.82
analysis
3rd X < 2.10 46 20.09

% The cluster center value of K-means cluster analysis is a standard calculated by applying the standard score. Repeated calculation 5 /
Initial minimum distance between centers 1.480 / ANOVA F value 618.993, significance probability < 0.001
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Table 7. Proportion of pollutant-emitting facility(evaluation item 3-1)

Classification
Range(%) Number Ratio(%)

Analysis method grade
Ist X > 1.02 23 10.04
2nd 0.63 < X < 1.02 25 10.92
Basic statistics 3rd 0.24 < X < 0.63 65 28.38
4th -0.14 < X < 0.24 116 50.66
5th X < -0.14 0 0.00
Ist Cluster centroid 7.3166 1 0.44
2nd Cluster centroid 3.8388 4 1.75
K-means clustering 3rd Cluster centroid 1.9799 14 6.11
4th Cluster centroid 0.5229 45 19.65
Sth Cluster centroid -0.4480 165 72.05
Ist X > 0.67 46 20.09
Pareto analysis 2nd 0.08 < X < 0.67 137 59.82
3rd X < 0.08 46 20.09

% The cluster center value of K-means cluster analysis is a standard calculated by applying the standard score. Repeated calculation 5 /
Initial minimum distance between centers 1.598 / ANOVA F value 783.224, significance probability < 0.001

Table 8. Proportion of solar power facilities (evaluation item 3-2)

Classification
Range(%) Number Ratio(%)

Analysis method grade
Ist X > 1.12 30 13.10
2nd 0.66 < X < 1.12 18 7.86
Basic statistics 3rd 0.20 < X < 0.66 55 24.02
4th -0.25 < X < 0.20 126 55.02
5th X < -0.25 0 0.00
Ist Cluster centroid 4.55078 3 1.31
2nd Cluster centroid 3.30682 4 1.75
K-means clustering 3rd Cluster centroid 1.83454 17 7.42
4th Cluster centroid 0.51893 42 18.34
Sth Cluster centroid -0.48995 163 71.18
Ist X > 0.74 46 20.09
Pareto analysis 2nd 0.00 < X < 0.74 115 50.22
3rd X < 0.00 68 29.69

% The cluster center value of K-means cluster analysis is a standard calculated by applying the standard score. Repeated calculation 3 /
Initial minimum distance between centers 1.284 / ANOVA F value 825.868, significance probability < 0.001
% Pareto analysis: Since there are many places without solar power facilities, everything below 0 is classified as level 3

204 S=7H|E H30A MH45, 2024



BETVIIAY A Sl Hohg

REZHAE 3A Uehdt Ag E4Mdo] 3A Exste A
o8 YR

71ZEAEA] w2t 57 SFoE FEste] B4 4
I BjFg Al HISO] 7HY =2 155(1.12% 232 30
A S 13.10%0F RAEYLE 2530.66% X3t
1.12% olsh 187] S - 7.86%, 35-2(0.20% =T}
0.66% ©lohe 5578 S - W 24.02%, 453(-025% =3}
0.20% ©°]ah< 1267 S - ™ 55.02%°]H, 5522 29] g
< ZHe H9o|BR dgdol= Aol (it BiFd Al H]
ol AR =2 1538 253(F - A8 HEF A4
H|Z 0.66% Z3Ho] sfigohs & - B2 HA 22970 & - ¥
Z 4871 & - H(20.96%)°] dFot= A= e

K-8t A0 wet 57 5302 2t 2, 159
(FRASAE 455002 370 5 - ¥ 1.31%% AU, 25
FHEAZAZE 3306802 47 S - 1.75%, 3SHZHEA]
Zk 1.8345)2 177] S - ™ 7.42%, 4SFHZHEAZF 0.5189)
2 427] & - ¥ 18.34%0|H, SSHEHEAZL -0.4899)2
1637]) & - ¥ 71.18%°]t}. K-Ba {84 23, 1537 2

Table 9. Comprehensive analysis results
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-
-

(1-1) Proportion of Livestock by Eup/Myeon

0% 20
Probability

% 40% 60% 80% 100%

Pareto
Anslyele - =

mlst =2nd ®m3rd mdth =5th

(1-2) Livestock size compared to number of management units

0% 20% 40% 60% 80% 100%

mlst =2nd ®3rd =4th =5th

(2-1) Ratio of aged housing over 30 years
0% 20% 40% 60% 80% 100%

mlst =2nd ®w3rd wdth ®5th

(2-2) Vacant House Ratio
20% 40% 80% 80% 100%

0%
Probability
statisties - o _
K-means |
Clustering

mlst =2nd ®3rd m4th 85th

(3-1) Proportion of pollutant—emitting facility

20% 40% 60% 80% 100%

%
Probability 25
statistics

mlst =2nd ®w3rd wdth =5th

(3-2) Proportion of solar power facilities

®mlst =2nd ®3rd m4th =5th

% The data label represents the number of towns in the corresponding township.
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