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The Study on Spatial Autocorrelation Analysis for
Classifying Homogeneous Areas in Rural Spaces
-Focusing on Population Structure Changes in Sangju-si-

Yu, Joon-wan - Choi, Jin-Ah + Kim, Su-Yeon

Rural Environment&Resources Division, National Institute of Agricultural Sciences

ABSTRACT : This study aims to present a case for establishing rural spatial planning in the population sector by examining the
spatial distribution changes and identifying common regional characteristics based on age-specific population structures. To achieve
this, the study analyzes the population distribution of Sangju-si, focusing on the changes in total population, the proportion of
the working-age population, and the proportion of the elderly population through spatial autocorrelation analysis. The results reveal
that the population of Sangju-si has been declining in the northwest and west, with a noticeable concentration of population in
the eastern areas. The working-age population ratio is higher in the eastern region, while the western region, despite having a
small overall population, shows particularly low proportions of working-age individuals. In terms of the elderly population ratio,
regions surrounding the eastern area exhibit relatively higher proportions of elderly compared to the eastern area. The western
region, with its smaller population, shows a qualitatively higher proportion of elderly individuals, indicating a serious aging issue.
This appears to be a result of the concentration of younger working-age populations in and around the eastern region, leading
to a lower proportion of elderly in those areas. Although this analysis is limited to population structure, it reveals an imbalance
in the development between the eastern and western regions of Sangju-si. To address this imbalance and foster balanced
development, specific strategies such as job creation and enhanced service delivery are needed for the western region, which appears

to be relatively underdeveloped.
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Figure 1. Location Map of Eup, Myeon, and Dong in
Sangju-si
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Table 1. Changes in the Number of Regions by Population Segments
2014 2019 2024
Classification| Less than| 2001~ | 3001~ |More than|Less than| 2001~ | 3001~ |More than|Less than| 2001~ | 3001~ |More than
2001 3000 6000 6000 2001 3000 6000 6000 2001 3000 6000 6000
Dong 0 0 1 5 0 0 1 5 0 0 1 5
Eup/Myeon 5 8 4 1 6 8 3 1 8 6 3 1
Total 5 8 5 6 6 8 4 6 8 6 4 6
Table 2. Changes in the Proportion of the Working-Age Population by Region
2014 2019 2024
Classification| Less than| 60.0~ 56.5~ |More than|Less than| 60.0~ 56.5~ |More than| Less than | 60.0~ 56.5~ [More than
60.0 56.4 61.8 61.8 60.0 56.4 61.8 61.8 60.0 56.4 61.8 61.8
Dong 0 0 0 6 0 0 1 5 0 1 1 4
Eup/Myeon 3 9 6 0 10 6 2 0 18 0 0 0
Total 3 9 6 6 10 6 3 5 18 1 1 4
A A A
e g Gl
-4y a il &
<2014> <2019> <2024>
<Population>
Less than 2001 2001~3000 M 3001~6000 M More than 6000
Figure 2. Regional Changes by Population Segments
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Table 3. Changes in the Proportion of the Elderly Population by Region

2014 2019 2024
Classification| Less than| 23.1~ | 359~ |More than|Less than| 23.1~ | 359~ |More than|Less than| 23.1~ | 35.9~ |More than
23.1 35.8 413 413 23.1 35.8 413 413 23.1 35.8 413 413
Dong 6 0 0 0 3 3 0 0 0 5 1 0
Eup/Myeon 0 5 10 3 0 0 4 14 0 0 0 18
Total 6 5 10 3 3 3 4 14 0 5 1 18
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<2014> <2019> <2024>
<Proportion of the Working-Age Population>
Less than 60.0 7 60.0~56.4 M 56.5~61.8 M More than 61.8

Figure 3. Changes in the Proportion of the Working-Age Population by Region
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Figure 4. Changes in the Proportion of the Elderly Population by Region

Vol. 30, No. 4,2024 77



22 AL AH0) Fa
AT e 5 918

[e) Ke)
SARIA AL FA=

Qo] {A] ol

olo1A|H,
ofwigtet. SAIRE 22 A
2 QIFE lsf =71 A o]

Ao, ol FE3| g &

ol A&l

lo

=1
]
S|

HAE +PA Fe2stAT2sk 9] 712419 +3A1%
of A=} e “SHA-7|ZAAEA-HTHRE T A
HIAAA F50] A Zog weE

2 QAR X7 |e2EA
7t & A+
T A EZE ATET] Slof AN S et 4

I} Moran's 12} Getis-Ord G0 A RF FZ3}E= A gko]

el TH<Table 4>. WA Moran's oA -8 H
7 A e QokoLy, $Xjt s, shAl e,
BHEZ IR ARA o] Fo] UEFL, ﬂ@."ﬂ% Sl
b g AGHH), AR A} He
o] W Eo] Sli= Ao E UEEoH, A7t E%"ﬂ we}
AR FollA T SREHo] LLEY oA A== WSkt
Vbt 4k Q1T7F RS ()] A Azl 58
5 IHEHA, 1 39 AGHL)Y] He7F "olA L

t}. o] X9 F¥HX] 9Ly} BX|d oto g ¢L =ZA
=o} 7P, B Agos 4551 2L oulgitt oje}

AE7FA & Getis-Ord Gi oA & 529 Q1of Stast, A

A0 S0l HIslo] slonl, Aol A 5
A Q12 Sk lsiege] S/ A% ¥ 5 9

o)z vlRolror 4548 39 FAS0RY Q7
o] A20] 2ol wfe} 1% ASfElol 3 g0, 53]
sl S, SHEE, SPE, BAY, 2EW 5 A5
ozte] A7xjol7t A ekt o el o] 4

ZA9] BAZo] Selat FYFAU £3glo] o] of
Y3 T Ao ofFo] Bejat 240] X5 U] uf

£ A= dekd

U4 AT

MAT RS9I H|L9] BX TS Moran's 12} Getis-Ord
GoA R&F :Lagi}gigkaable 4>, 2014~2024 T
HAPFE 1T Wgo] HE AHIE FASE T4
AL, FAFS Hlodt 11938 AFAHof Hlsf 2 A|H
HL)EZ Z8289 =1 9ot Getis-Ord G'E ArH H 9k
= = 22 FHE Holi vt E3F HEH, StAH 5
FEAZO Aol HA A} mREIIAE QI A2
£ BT APSAT W8] 53] U B4S 1ol

3 Qi

BARsATY A5 AAele] Fgol A verd 5
ek s 20224 1 EAA VIR FEY, 5
Aol A 58 HsLE o, 5, A 9 o

i‘ixﬂ /\Hﬁxﬂ -rJ of 72 93%7} “1”5101 U= o=z
FLEA A AR A A, https://sgis.kostat.go.kr/), HY &
A A A A1 TR 20204 712 62.15%7F EX] o]
sjo] WP WG] A eo] £ UeRd ol
2+17 FAETH(Sangju-si, 2020a) E]- , Moran's 12] Z1}of
we} FA2o] B8 BYslo] U7, AT B - WA o
ZY2HMHL)ZE EFEE A0g Hol I Axp} uj¢

Ao = WeEw, oj2gt dA4to] 2014 7Y A& = o
282 & & ok

ol HEA|go] APl Udo] REG YPOZ of

=

p.
=

L

o1 4 512 Aol MR A Y1 A
oo Bele S4S AUL glom, AITAL HFEA,

Table 4. Spatial Autocorrelation Analysis of the Total Population

Classification Moran’s | Z-score Getis-Ord General G Z-score
2014 0.251579 3.222700 0.059145 4.710474
2019 0.219603 2.896003 0.060164 4.635288
2024 0.227730 2.944500 0.060362 4.647546
Table 5. The Number of Regions Based on the Spatial Autocorrelation Analysis of the Total Population
Classification LISA Getis-Ord G;'
HH LL HL LH Other Hot Spot Cold Spot Other
2014 5 3 0 4 12 10 5 9
2019 4 3 0 3 14 9 5 10
2024 4 2 0 4 14 11 5 8
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<2014> <2019> <2024>

<Cluster of the Total Population>
Low-Low Cluster B High-Low Outlier High-High Cluster B Low-High Outlier

Figure 5. Local Indicators of Spatial Association of the Total Population (Moran's I)
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Figure 6. Hot-Spot Analysis of the Total Population(Getis-Ord G;")
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Table 6. Spatial Autocorrelation Analysis of the Working-Age Population Ratio

Classification Moran’s [ Z-score Getis-Ord General G Z-score
2014 0.183489 2.416389 0.045123 3.231314
2019 0.104372 1.572420 0.045442 3.157694
2024 0.141643 1.976930 0.046194 3.344322

Table 7. The Number of Regions Based on the Spatial Autocorrelation Analysis of the Working-Age Population

LISA Getis-Ord G;'
Classification
HH LL HL LH Other Hot Spot Cold Spot Other
2014 6 0 0 5 13 10 2 12
2019 6 0 0 5 13 10 1 13
2024 6 0 0 5 13 10 2 12

<2024>

<2014>

<2019>

<Clusters of the Working-Age

Population>
M High-Low Outlier

High-High Cluster

B Low-High Outlier

Low-Low Cluster

Figure 7. Local Indicators of Spatial Association of the Working-Age Population (Moran's I)

<2014>
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<2024>

B Hot-spot(p<0.01)

<Hotspot and Coldspot Analysis for the Working-Age Population>

B Hot-spot(p<0.05
' Cold-spot(p<0.05)

Hot-spot(p<0.10)
Cold-spot(p<0.10)

B Cold-spot(p<0.01)

80 =72 M303 M45, 2024

Figure 8. Hot-Spot Analysis of the Working-Age Population(Getis-Ord G;")
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Table 8. Spatial Autocorrelation Analysis of the Elderly Population Ratio

Classification Moran’s [ Z-score Getis-Ord General G Z-score
2014 0.195991 2.551936 0.040332 -2.461191
2019 0.122648 1.773398 0.040392 -2.606250
2024 0.125643 1.807064 0.040726 -2.578508

Table 9. The Number of Regions Based on the Spatial Autocorrelation Analysis of the Elderly Population

LISA Getis-Ord Gi*
Classification
HH LL HL LH Other Hot Spot Cold Spot Other
2014 0 6 5 0 13 2 11 11
2019 0 6 5 0 13 1 10 13
2024 0 5 5 0 14 2 10 12

<2014>

<2019>

<2024>

<Clusters of the Elderly Population>

Low-Low Cluster

M High-Low Outlier

High-High Cluster

M Low-High Outlier

Figure 9. Local Indicators of Spatial Association of the Elderly Population(Moran's I)

<2014>

<2019>

<2024>

<Hotspot and Coldspot Analysis for the Elderly Population>
M Hot-spot(p<0.01) ¥ Hot-spot(p<0.05
I Cold-spot(p<0.01) W Cold-spot(p<0.05)

Hot-spot(p<0.10)
Cold-spot(p<0.10)

Figure 10. Hot-Spot Analysis of the Elderly Population(Getis-Ord G;")
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