Geographical Urban Planning Research Quarterly

Online ISSN: 2423-7779
Journal Homepage: www.jurbangeo.ut.ac.ir

Identification of Crime-Prone Areas and Effective Factors in its Escalation using
Spatial Data Mining Methods the Case Study of Isfahan City

Bahare Sadat Mousavi !, Ara Toomanian 223 Meysam Organi %, Samane Arvandi #, Mehran
SaedPanah °

1. Department of Geographical Information System and Remote Sensing, Faculty of Geography, University of Tehran, Tehran, Iran
Email: bahareh.moosavi@gmail.com

2. Department of Geographical Information System and Remote Sensing, Faculty of Geography, University of Tehran, Tehran, Iran
Email: a.toomanian@ut.ac.ir

3. Department of Geographical Information System and Remote Sensing, Faculty of Geography, University of Tehran, Tehran, Iran
Email: argany@ut.ac.ir

4. Department of Water Engineering, Faculty of Agricultural Engineering, Sari Agricultural Sciences and Natural Resources
University, Sari, Iran

Email: samane.arvandi@gmail.com

5. Department of Geographical Information System, University College Omran & Tosee, Hamedan, Iran

Email: mehransph94@gmail.com

Article Info ABSTRACT
Article type: The findings of the associational rule extraction revealed a spatial
Research Article relationship between the distance from the police station and the

usage of opiates and hashish, which directly affects the use of the
park. Also, there is a direct correlation between the use of
marijuana and grass and police stations, indicating that these drugs

é”ic_'e (';!ismfyi have been used close to these institutions. The majority of hashish,

D Eobriat opium, and grass drug use occurs in close proximity to roads,
ebruary 2023 o

Received in revised form: parks, and schools. Additionally, compared to other substances,

31 March 2023 marijuana and grass have a direct spatial relationship with the

Accepted: police station, and the use of these drugs can be witnessed close

6 May 2023 to the station. Despite being extremely prevalent in the database,

it appears that the opium drug did not significantly correlate
spatially with the chosen uses. Finally, the top 10 laws were
determined, and their effects on confidence, support, and lifting
were examined. In the context of a spatial information system,
using spatial distribution functions can be useful for pinpointing

K;%Vgi(;rt?ja Rules, crime_ hotspots and assisting_law enforcement YVith management
Data Mining, decisions. Its research of crime trends and crime statistics can
Drugs, assist the police and other relevant agencies in locating potential
Hotspots, crime hotspots and preventing them in the future. Additionally,
Isfahan City, applying data mining techniques to anticipate and prevent crimes

Kernel Density Estimation : . . .
Method = and their locations might be highly helpful.

Cite this article: Mousavi, B. S., Toomanian, A., Organi, M., Arvandi, S., & SaedPanah, M. (2023). Identification
of Crime-Prone Areas and Effective Factors in its Escalation using Spatial Data Mining Methods the Case Study of
Isfahan City. Geographical Urban Planning Research Quarterly, 11 (1), 51-69.
http://doi.org/10.22059/JURBANGEO.2023.350320.1749

© The Author (s). Publisher: University of Tehran Press
DOI: 10.22059/JURBANGEO.2023.350320.1749


www.jurbangeo.ut.ac.ir
www.jurbangeo.ut.ac.ir
http://doi.org/10.22059/JURBANGEO.2023.350320.1749
10.22059/JURBANGEO.2023.350320.1749
https://orcid.org/0000-0001-5961-5411

Extended Abstract

Introduction

Data mining is knowledge in the field of
analyzing data and input information of a
system that has provided useful statistics to
businesses by relying on its algorithms and
tools. In the area of criminology and
criminal justice, data mining has crucial
uses. By researching the relationships
between criminal incidents and examining
their data, this science contributes to crime
prevention. In investigating the phenomenon
of delinquency, it is necessary to identify
and manage essential and effective factors in
creating crime-prone spaces. The expansion
of urban areas and the increasing costs of
maintaining and establishing security and
controlling social crime are other
requirements for identifying crime-prone
places. This study aims to identify crime
hotspots and map out the distribution of
drug-related crimes in Isfahan.

Methodology

In investigating the phenomenon of
delinquency, it is necessary to identify and
manage essential and effective factors in
creating crime-prone spaces. The expansion
of urban areas and the increasing costs of
maintaining and establishing security and
controlling social crime are other
requirements for identifying crime-prone
places. The data used in this research, in
order to find the rules and spatial relations
between the intended uses and drugs in
Isfahan (Iran), in the field and by obtaining
the necessary permits, has been collected
from October 2018 to the present. This
study's  spatial  information  system
environment used the average nearest
neighbor index and kernel density estimate
to assess the spatial distribution. After
calculating the distance between crime
centers and their intended uses, the
distribution of crime centers based on
Isfahan's current users is divided into six
different drug categories and then provided
as a database in the form of an information
table. Using an a priori approach to derive
association rules, extracting rules and spatial
relations between the desired uses with six
types of drugs was entered into the Orange
software, which was integrated into the

Orange program. Several studies have
investigated the use of data mining methods
in identifying crime-prone areas. In this
research, the collection of drug-related
crimes has been investigated based on its
type and the location of crime concentration.

Results and discussion

By applying the kernel density estimation
method to analyze the spatial distribution of
every drug-related crime in Isfahan, the
findings of the earlier tests were validated in
another way, demonstrating that the
distribution of the studied crimes within the
city is clustered. Some areas of the city are
faced with a very high crime rate; on the
contrary, there have been no investigated
crimes in other areas of the city. The average
closest neighborhood index results showed
that the spatial distribution pattern of opium,
grass and marijuana, hashish, glass, heroin
and other drugs in the city is clustered. Also,
according to the rules extracted from the
association rules, some applications were
absorbent, and some were repellent to drugs.
Finally, 48 laws extracted from drugs
according to 11 types of usage showed that
hashish with support 0.136, confidence
0.282 and lift 1.258 has the most significant
spatial relationship with the uses of schools
and parks. It seems opium, despite its high
frequency, has not had a significant spatial
relationship with the selected uses. Finally,
the top 10 laws were selected and analyzed
for the most support, lift and confidence.

Conclusion

The findings of the associational rule
extraction revealed a spatial relationship
between the distance from the police station
and the usage of opiates and hashish, which
has a direct relationship with the use of the
park. Also, there is a direct correlation
between the use of marijuana and grass and
police stations, indicating that these drugs
have been used close to these institutions.
The majority of hashish, opium, and grass
drug use occurs in close proximity to roads,
parks, and schools. Additionally, compared
to other substances, marijuana and grass
have a direct spatial relationship with the
police station, and the use of these drugs can
be witnessed close to the station. Despite



being extremely prevalent in the database, it
appears that the opium drug did not
significantly correlate spatially with the
selected usage. Finally, the top 10 laws were
determined, and their effects on confidence,
support, and lifting were examined. In a
spatial information system, using spatial
distribution functions can be useful for
pinpointing crime hotspots and assisting law
enforcement with management decisions. Its
research of crime trends and crime statistics
can assist the police and other relevant
agencies in locating potential crime hotspots
and preventing them in the future.
Additionally, applying data  mining
techniques to anticipate and prevent crimes
and their locations might be highly helpful.
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Supp Conf Lift Antecedent Consequent
ANA1 AN vivey  park=Near mavad=hashish
NAYd Adai /A5 school=Near mavad=hashish
IVEA <IYYY ./aa¥  road=Near mavad=hashish
g <IYYA /AA - park=Near mavad=0Opium
V¥ YV \/yyA  school=Near mavad=grass&marijoana
A <I¥NY -/A school=Near mavad=0Opium
e IYAY v/yoh  park=Near, school=Near mavad=hashish
NAYs oYYy y/ayy  nMiddlepolis=Near, school=Near mavad=grass&marijoana
Sy -I¥YY yAve nMiddlepolis=Near mavad=grass&marijoana
AR Nitas viwva  market=Near mavad=hashish
\YE <I¥A vevy  railway=Middle mavad=Opium
JAYE /YAy viv-¥  park=Near, road=Near mavad=hashish
JAYE -IYof vioty  market=Near mavad=0Other
JAYE N vy school=Near, road=Near mavad=hashish
YN AR vivso  railway=Near mavad=hashish
VA <IYAY vivso  cafe=Near mavad=hashish
AN NARYS yvivay  cafe=Middle mavad=0Opium
AN ; ARV viy.y  parking=Middle mavad=0Opium
AN ; AZY v/-vs  nMiddlepolis=Middle mavad=0Opium
AN AT -lasy - transpor=Middle mavad=0Opium
A ¥ vivar  park=Near, market=Near mavad=hashish
A IYAY \vys  market=Near, road=Near mavad=0Other
NARE NARA Yis park=Near, school=Near, road=Near mavad=hashish
VARE) -IYVE \yyy  uni=Near mavad=hashish
ARLY AN viy-yv  nMiddlepolis=Near mavad=hashish
ARLY NAta viovy  cafe=Near mavad=grass&marijoana
AR -IYAS vivyy  parking=Near mavad=hashish
NARs% IYVE \/yyy  cafe=Near, school=Near mavad=hashish
NARs% IYEY sy market=Near, school=Near mavad=hashish
AR AR vivan  market=Near mavad=grass&marijoana
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N <Y vfvy  park=Near, railway=Near mavad=hashish

N <I¥YY visay  cafe=Near, school=Near mavad=grass&marijoana
A4 AT viava  market=Near, school=Near mavad=0Other

AR ALY yiysy  transpor=Middle mavad=grass&marijoana
AR 4 -I¥os yivey  road=Near, railway=Middle mavad=0Opium

AR 4 <I¥VE VAAY uni=Middle mavad=0Opium

AR 4 NAtar y/oy - railway=Near mavad=grass&marijoana
AR 4 A v/or cafe=Near mavad=0Other

AR <J¥YY yA-y - cafe=Far mavad=0Opium

Yy I¥NE v/¥.-5  park=Near, cafe=Near mavad=hashish

AR -I¥a¥ vishs school=Near, railway=Near mavad=grass&marijoana
AR NAtay vy market=Near, road=Near mavad=hashish

AR NAZEN \iyyy - school=Near, road=Near mavad=0Other

AR NAZEN -)yM  school=Near, road=Near mavad=0Opium

Y -Jovy yav  nMiddlepolis=Far mavad=0Opium

N AR y/yay  school=Near, railway=Near mavad=hashish

Y AAR) vifoo  we=Near mavad=0Other
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Supp Conf Lift Antecedent Consequent
\Y¥ -IvsY -/aan road=Near mavad=0Opium
Iy <IYA vivsy  park=Near mavad=hashish
Y2 <IV¥F v/-As school=Near mavad=hashish
IN¥A -IyYY -/aa¥  road=Near mavad=hashish
AN 2 <INYA -/AA - park=Near mavad=0Opium
A\ <I¥VE v/yyA  school=Near mavad=grass&marijoana
AN -I¥VY </ school=Near mavad=0Opium
AN -IYAY vivaA - park=Near, school=Near mavad=hashish
AN AR VAFF nMiddlepolis=Near mavad=grass&marijoana
AN <I¥YY yavw  nMiddlepolis=Near, mavad=grass&marijoana

school=Near
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Supp Conf Lift Antecedent Consequent
Y -Jovy vav  nMiddlepolis=Far mavad=0Opium
AR <J¥YY VA-y - cafe=Far mavad=0Opium
\YE A7) vevy  railway=Middle mavad=0Opium
AR 4 -I¥os yivey  road=Near, railway=Middle mavad=0Opium
AN oI¥YY yvayy  nMiddlepolis=Near, school=Near  mavad=grass&marijoana
AR ARa vifvy  park=Near, railway=Near mavad=hashish
WY AR VAff  nMiddlepolis=Near mavad=grass&marijoana
NAN s YA \y-y  parking=Middle mavad=Opium
NN Ninte vhay  cafe=Middle mavad=Opium
Yy NiaYe v/¥-5  park=Near, cafe=Near mavad=hashish
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Supp  Conf Lift Antecedent Consequent
SN eavY y/ay  nMiddlepolis=Far mavad=0Opium
AN <I¥YY viavw  nMiddlepolis=Near, school=Near mavad=grass&marijoana
AN AR yiAfe - nMiddlepolis=Near mavad=grass&marijoana
SNY YV viA-y - cafe=Far mavad=0Opium
AN -IYAY vivis market=Near, road=Near mavad=Other
AT A\ 4 visAs school=Near, railway=Near mavad=grass&marijoana
JNeE Y viava  market=Near, school=Near mavad=Other
AT A 4 viaay  cafe=Near, school=Near mavad=grass&marijoana
AN S A TN 4 vio¥y  market=Near mavad=Other

V¥ N oy cafe=Near mavad=Other
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