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Abstract  Although domestic public libraries achieved quantitative growth based on the 1st and 2nd
comprehensive library development plans, there were some qualitative shortcomings, and various
studies have been conducted to improve them. Most of the preceding studies have limitations in that
they are limited to social and economic factors and statistical analysis. Therefore, in this study, by
applying the spatiotemporal concept to quantitatively calculate the decrease in public library loan
demand due to rainfall and heatwave, by clustering areas with high demand for book loan due to
weather changes and areas where it is not, factors inside and outside public libraries and After the
combination, changes in public library loan demand according to weather changes were analyzed. As
a result of the analysis, there was a difference in the decrease due to the weather for each public
library, and it was found that there were some differences depending on the characteristics and spatial
location of the public library. Also, when the temperature was over 35C, the decrease in book loan
demand increased significantly. As internal factors, the number of seats, the number of books, and area
were derived. As external factors, the public library access ramp, cafe, reading room, floating
population in their teens, and floating population of women in their 30s/40s were analyzed as
important variables. The results of this analysis are judged to contribute to the establishment of
policies to promote the use of public libraries in consideration of the weather in a specific season, and
also suggested limitations of the study.
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Table 1. Prior Research on Factors Affecting Public
Library Use

thor | Purpose of Study | Method Variables Table 2. Components of Data
An Analysis of U
’ L Public Librar ASOS
Geographical Accessibility(Bus ¢ y
J. K. Park Accessibilit}' to Public Distance*O(iented Stopj Distance to User Key, Book Key, Loan Date, Rainfall, Humidity,
(2016) Libraries in Analysis Library and . Ground Temperature,
. : Return Date, Manage Library and
Metropolitan Area and Residence) ete Temperature,
Related Implications ' Wind Speed and etc.
A Study on the Pancl Pubic Private
G. 1. Jeon Infl}lence of Fixed—Effect 4Econom1c g . Flow Population
(2018)  |Economic Factors on Model Circumstance Commercial District Information, (2018.01-2019.12)
Library Use ode National Library Standard Data, ' B
. o . Slope,
The impact of public Accessibility (Publi B av. School Card Sales
H. J. Park | facilities on the | Ordinal Logistic |c Transportation) us Stop, Subway, Schoo (2018.01-2018.12)
(2018) |perception of parents Regression Linkage
visiting public libraries (Nearby Park)
The Influence Factors lerlary 3.2 Eﬂ o] E1 ?‘ﬂfﬂ E]
on the Numbers of C]harafc;en?ws(Sc
K. J. Lee Visitors and Iﬁﬁ;&);’f ae (()Iollsiilgr)ly and R dlo]gle] A5t oA (Outlier) S A A8+
(2020) Reference Room . ’ ~ o
Users of Puplic | "egression Model) - Progran. 7] 18 el AAEE Fastglon, ArAe e
Libraries Operation) & ey Zrt
Applications of A, AR AR YA 99 tfE 712S AA
S. S. Lee seograpic Literature Review = ° °
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Table 7. Decrease by Heat Wave(Library)

Library ]?0®0]; I(J)r pe]fogléer

(®/®)
for Demosracy 57 1 42
Gususan 26.0 6.4 4.1
Dalseong county 24.7 5.2 4.8
2.28 Students 16.6 3.6 4.6
Nambu 19.2 4.4 4.4
Dalseong 15.2 2.8 5.4
Dongbu 18.8 3.7 5.1
Duryu 14.0 3.9 3.6
Bukbu 28.3 5.8 4.9
Seobu 21.6 5.0 4.3
Suseong 34.3 10.6 3.2
Jungang 30.5 8.9 3.4
Seogu Child 12.1 2.6 4.7
Daemyung eoulrim 3.5 1.1 3.2
Daehyeon 15.6 3.6 4.3
Bisan 5.2 1.5 3.5
Biwon 4.1 1.3 3.2
Seogu English 6.3 14 4.5
Sincheon 13.4 3.9 3.4
Ansim 53.1 14.9 3.6
Won Gogae 3.5 1.0 3.5
Icheon 11.8 2.6 4.5
Teajeon 20.5 4.2 4.9
Mean 19.2 4.8 4.0
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Table 8. Decrease by Heat Wave(Temperature)

Temperature ]?0®0¥ I(j; pell?()g];er
(®/®)
33-34(C) 19.5 4.9 4.0
34-35(C) 18.5 4.8 3.9
35-36(C) 21.7 5.3 4.1
Mean 19.2 4.8 4.0
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Table 9. Dataset for Clustering(example)

Library Book User Book per User
A 0.27 0.33 0.28
B 0.26 0.84 0.34
C 0.31 0.14 0.38
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Table 11. Heat Component Mean by Cluster
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Table 12. Rain / Heat Variables in Random Forest Model

Category Variable Description Format
D
e
p
e Rain / Heat | Types of decrease in
Cluster .
n Label Cluster loan demand due to | Categorical
d Label weather
e
n
t
The number of book
Number of .
books of Continuous
) Public Library
Thy f
Number of e number of seat ]
Li seats of Continuous
ibrary seats Public Library
Slop Library Continuous
Access slope
Total ground area of .
Area Public Library Continuous
Average
sales for | Average sales of all .
. X Continuous
cafe industries
industries
Average
sales for Average sales of Continuous
Consumption book books )
industries
Average
sales for Average sales of
reading the reading room Continuous
room industry
industries
Distance to | Average distance to .
Continuous
cafe cafes
Distance to | Average distance to .
Continuous
. bookstore bookstores
Alternative Distance t
facility rstance 1o Average distance .
reading X Continuous
to reading rooms
1 room
n Distance to | Average distance Continuous
d small library| to small libraries )
e Distance to | Mean of Bus Stop .
X Continuous
p busstop Distance
e Distance to| Mean of Subway Contintous
S subway Station Distance i
Traffic .
e Number of Number of Bus Stop | Continuous
N busstop
t Number of Number of Subway .
subway . Continuous
. Station
stations
Number of Number of .
elementary Continuous
Elementary School
schools
Education | NPT O | Number of Middle )
middle Continuous
School
schools
Number of Number of High Continuous
high schools School )
I?f:m‘:f;e Sum of 10s
floating Male/female floating | Continuous
. lati
population population
Population
60's over
male Sum of 60s up
/female | male/female floating | Continuous
floating population
population
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