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This study (1) explored spatio-temporal population distribution patterns in Jeonju by using emerging hot spot analysis and

(2) identified the influential factors to determine the spatio-temporal patterns by using multinomial logit model. The major findings

are as follows. First, the results of emerging hot spot analysis indicated that the 100*100m grid in the urban area of Jeonju

was found to have a category of hot spots, whereas most of the cold spot series was concentrated in the outskirts of the city.

Also, new towns such as Jeonju Eco City, Jeonbuk Innovation City, and Hyocheon District were persistent or intensifying hot

spots, Third, the results of multinomial logit model revealed that the factors influencing deterrmining the spatio-temporal patterns

were accessibility to schools, hospitals, parks, and walfare services. This study offered a deeper understanding of urbanization

and regional changes in Jeonju, and important information for urban planning.
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<Table 1> Spot Types of the Emerging Hot Spot Analysis

Visualization
Pattern Definition Hot Cold
spot Spot
Statistically significant for final
time step interval and has never '
New been a statistically significant ! - -
before
A single uninterrupted run of
Cons- | statistically significant bins in the
ecutive | final time-step and has ever been a
statistically significant before
Statistically significant for 90% of
Inten- | the inter-step, including final step ‘i -
sifying  |and in each time step is increasing !
significantly
. Statistically significant for 90% of
Persis- . . .
the time-step, including final step - -
tent .
with no trend
Statistically significant for 90% of
Dimini- | the time-step, including final step | |
shing  |and in each time step is decreasing |
significantly
Statistically significant for 90% of | ==
Spora- . .
dic the time-step and on-again then
off-again pattern detected
Oscill- .Statlstlca'lly significant for ﬁnal ]
atin time step interval and has a history :_chs,-,&;;%
g of significant opposite pattern n—
Pattern is not detected in recent time
Histor- period but least 90% of the
ical time-step was statistically
significant
No Does not fall into any of the hot or
Pattern cold spot

Source: ESRI(pro.arcgis.com).
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T(Time)2] FHE 7|42 2 NetCDF(Network Common Data
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1) Generating space-time cube
with the output NetCDF format

2) Running emerging hot spot analysis
for generating hot/cold spot
with 17 possible classes
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<Figure 2> Overview of Space Time Pattern Mining
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<Table 2> Description and Descriptive Statistics of Independent
Variables in Mulitnomial Logit Model

Descriptive
. Statistics
Variable -
Name Description S
Mean Dev
Log-transformed the number of
PoP population at the 100¥100m grid 09 18
Log-transformed building area at the
BLDG 100*¥100m grid 19 26
Log-transformed total floor area at the
FLR 100¥100m grid 22| 30
Log-transformed land price at the
PRICE 100*100m grid 8.6 52
Log-transformed travel time between the
ELEM nearest elementary school and the 1.0 0.4
centroid of the 250*%250m grid
Log-transformed travel time between the
HOSP  |nearest hospital and the centroid of the| 1.5 0.5
250*250m grid
Log-transformed travel time between the
PARK nearest park and the centroid of the 1.1 0.5
250%250m grid
Log-transformed travel time between the
WALF |nearest walfare and the centroid of the 1.8 0.5
250*250m grid
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<Figure 4> Results of Emerging Hot Spot Analysis
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<Figure 5> Averaged Population of Each Emerging Hot
Spot Classes between 2014 and 2023
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<Table 3> Results of the Multinomial Logit Model

Variable Est. Std. Err Sig.
Intercept
Consecutive Cold Spot -7.919 0.321 Hhx
Diminishing Cold Spot -12.733 0.363 Rk
Intensifying Cold Spot -11.010 0.269 HEx
New Cold Spot -9.752 1.371 Hhx
Oscillating Cold Spot -14.963 2.507 Rk
Persistent Cold Spot -11.228 0.262 X
Sporadic Cold Spot -7.628 0.509 Hhx
Consecutive Hot Spot 1.151 0.279 Rk
Diminishing Hot Spot 3.672 0.293 Hkx
Intensifying Hot Spot 6.924 0.261 k¥
Oscillating Hot Spot -15.968 19.507
Persistent Hot Spot 8.219 0.204 Hx
Sporadic Hot Spot -0.466 0.592
Population
Consecutive Cold Spot -0.093 0.050 *
Diminishing Cold Spot -0.086 0.057
Intensifying Cold Spot 0.045 0.046
New Cold Spot 0.053 0.144
Oscillating Cold Spot 0.350 0.147 *k
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Variable Est. Std. Err Sig. Variable Est. Std. Err Sig.
Persistent Cold Spot -0.031 0.041 Sporadic Hot Spot 0.026 0.024
Sporadic Cold Spot 0.011 0.085 Travel Time to Elementary School
Consecutive Hot Spot 0.104 0.036 ok Consecutive Cold Spot 0.131 0.142
Diminishing Hot Spot 0.123 0.035 *kE Diminishing Cold Spot 1.106 0.154 kEE
Intensifying Hot Spot 0.078 0.030 *RE Intensifying Cold Spot 1.335 0.121 HkE
Oscillating Hot Spot -7.847 3.303 New Cold Spot 1.098 0.616 *
Persistent Hot Spot 0.158 0.023 *kE Oscillating Cold Spot 0.890 0.876
Sporadic Hot Spot -0.083 0.070 Persistent Cold Spot 1111 0.115 Hkk
Building Area Sporadic Cold Spot 2219 0.275 K
Consecutive Cold Spot 0.145 0.102 Consecutive Hot Spot 0.280 0.193
Diminishing Cold Spot -0.065 0.093 Diminishing Hot Spot 0.031 0.228
Intensifying Cold Spot 0.201 0.101 *x Intensifying Hot Spot -0.447 0.210 *x
New Cold Spot 0.109 0.309 Oscillating Hot Spot 2.508 5.685
Oscillating Cold Spot 0.077 0.326 Persistent Hot Spot -0.790 0.137 *kE
Persistent Cold Spot 0.284 0.096 Kl Sporadic Hot Spot 1.268 0.439 K
Sporadic Cold Spot -0.088 0.124 Travel Time to Hospital
Consecutive Hot Spot 0.054 0.067 Consecutive Cold Spot 0.394 0.158 *k
Diminishing Hot Spot 0.058 0.074 Diminishing Cold Spot 2.846 0.184 K
Intensifying Hot Spot 0.030 0.063 Intensifying Cold Spot 2.783 0.165 Rk
Oscillating Hot Spot -4.972 1.081 New Cold Spot 0.840 0.690
Persistent Hot Spot 0.161 0.049 K Oscillating Cold Spot 3.913 1.103 Rk
Sporadic Hot Spot 0.131 0.152 Persistent Cold Spot 3.042 0.145 Rk
Total Floor Area Sporadic Cold Spot 1.269 0.297 *kk
Consecutive Cold Spot -0.174 0.097 * Consecutive Hot Spot 0.180 0.176
Diminishing Cold Spot 0.011 0.088 Diminishing Hot Spot -1.998 0.178 Rk
Intensifying Cold Spot -0.242 0.097 *k Intensifying Hot Spot -1.809 0.161 *RE
New Cold Spot -0.034 0.294 Oscillating Hot Spot -4.370 4378
Oscillating Cold Spot 0.110 0.297 Persistent Hot Spot -2.431 0.118 Rk
Persistent Cold Spot -0.352 0.093 rkE Sporadic Hot Spot -1.981 0.336 *kE
Sporadic Cold Spot 0.013 0.116 Travel Time to Park
Consecutive Hot Spot 0.019 0.061 Consecutive Cold Spot 1.731 0.149 Rk
Diminishing Hot Spot -0.037 0.066 Diminishing Cold Spot 0.630 0.142 *k
Intensifying Hot Spot -0.018 0.055 Intensifying Cold Spot 4.033 0.134 K
Oscillating Hot Spot 0.758 0.454 * New Cold Spot 1.140 0.614 *
Persistent Hot Spot -0.135 0.044 *k* Oscillating Cold Spot -1.791 0.761 *k
Sporadic Hot Spot -0.010 0.138 Persistent Cold Spot 2.566 0.115 Hhx
Land Price Sporadic Cold Spot 0.559 0.236 *k
Consecutive Cold Spot -0.004 0.010 Consecutive Hot Spot -1.567 0.168 Hkk
Diminishing Cold Spot -0.010 0.011 ok Diminishing Hot Spot -1.808 0.207 K
Intensifying Cold Spot -0.083 0.008 *kE Intensifying Hot Spot -2.815 0.199 Rk
New Cold Spot 0.070 0.056 Oscillating Hot Spot -1.918 4229
Oscillating Cold Spot 0.086 0.091 Persistent Hot Spot -2.088 0.128 K
Persistent Cold Spot -0.054 0.007 *kE Sporadic Hot Spot -1.023 0.386 Rk
Sporadic Cold Spot -0.011 0.015 Travel Time to Walfare Service
Consecutive Hot Spot -0.018 0.010 * Consecutive Cold Spot 2418 0.158 K
Diminishing Hot Spot -0.010 0.011 Diminishing Cold Spot 3.139 0.193 HkE
Intensifying Hot Spot 0.010 0.010 Intensifying Cold Spot 0.549 0.147 *kE
Oscillating Hot Spot 1.046 1.325 New Cold Spot 0.624 0.689
Persistent Hot Spot 0.007 0.007 Oscillating Cold Spot 1.517 1.264
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Variable Est. Std. Err Sig.
Persistent Cold Spot 1.682 0.135 *kE
Sporadic Cold Spot 0.389 0.287
Consecutive Hot Spot -1.126 0.152 okk
Diminishing Hot Spot -1.119 0.147 *kE
Intensifying Hot Spot -2.818 0.135 *kE
Oscillating Hot Spot -0.350 3.388
Persistent Hot Spot -2.231 0.099 *kE
Sporadic Hot Spot -0.666 0.299 *k

Model Performance

Sample 21,078

Pseduo R sqaured 0.336

Reference Level: No Pattern Detected
Significance Level:  p<0.001, ~"p<0.001, p<0.01
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