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Abstract:

The geographer plays a pivotal role in spatial planning to mitigate the factors
contributing to the spread of terrorism, relying on the objective assessment of the
effectiveness of natural barriers, urban design, and transportation networks as spatial
determinants. The research problem revolves around identifying the objective requirements
for measuring each of these factors and their role in geographical planning for
counterterrorism. Through spatial data analysis, the study found that 75% of terrorist attacks
in Iraq between 2015 and 2022 were concentrated in vital transportation and border areas,
underscoring the role of infrastructure in facilitating the movement of armed groups.
Additionally, artificial intelligence techniques have improved the accuracy of predicting high-
risk areas by 87%, enhancing proactive security measures. Urban planning strategies, such as
improved lighting and the application of Crime Prevention Through Environmental Design
(CPTED), have proven effective in reducing terrorism rates by up to 60%. Furthermore,
remote sensing technologies and geographic information systems (GIS) have contributed to
monitoring illegal cross-border movements and improving the efficiency of security
operations. They have also aided in predicting the impact of natural disasters on security,
thereby strengthening response strategies and reducing forced displacement. Accordingly, this
study highlights the significance of integrating modern geographical methodologies into
spatial planning to combat terrorism and enhance security.
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introduction:

There is no doubt that the geographer has a role in spatial planning to limit the
components of the spread of terrorism, and that role is linked to the characteristics of the
requirements for objective measurement of the effectiveness of natural barriers, and the
requirements for objective measurement of the effectiveness of urban design, in addition to
the characteristics of the requirements for objective measurement of the effectiveness of
transportation networks as specific spatial components for the spread of terrorism. The role is
also linked to Geography in spatial planning to limit the components of the spread of
terrorism, objectively and accurately measuring many variables on which the effectiveness of
each of (natural barriers, urban design, and transportation networks) is based as determinants
of the effectiveness of spatial planning to limit the components of the spread of terrorism.

The research problem revolves around three questions that can be asked as follows:

1- What are the most important requirements for objective measurement of the effectiveness
of natural barriers as an indicator that shows the role of geography in spatial planning to limit
the elements of the spread of terrorism?

2- What are the most important requirements for objective measurement of the effectiveness
of urban design as an indicator that shows the role of geography in spatial planning to limit
the elements of the spread of terrorism?

3- What are the most important requirements for objectively measuring the effectiveness of
transportation networks as an indicator that shows the role of geography in spatial planning to
limit the elements of the spread of terrorism?

Based on the questions of the previously mentioned research problem, scientific hypotheses
can be put forward as follows:

I- One of the most important requirements for objectively measuring the effectiveness of
natural barriers as a determinant of the spread of terrorism is the objectivity of (geographic
analysis, evaluation of spatial planning strategies, and evaluation of simulation and
modeling).

2- One of the most important requirements for objectively measuring the effectiveness of
urban design as a determinant of the spread of terrorism is the objectivity of (assessing crime
prevention through environmental design, evaluating the impact of city shape characteristics
and security vulnerability, and evaluating simulation and modeling).

3- One of the most important requirements for objective measurement of the effectiveness of
transportation networks as a determinant of the spread of terrorism is the objectivity of (the
accuracy of risk analysis, the possibility of applying planning, flexibility and adaptation, and
the objectivity of simulation and modelling).

Research methodology: In writing the research, I followed the analytical method based on the
scientific results of geographical research in the field of security and reducing the
components of terrorism with a spatial dimension.
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Section one:

The role of geography in spatial planning in terms of analyzing the effectiveness of
natural barriers as a determinant of the spread of terrorism Geography plays a crucial
role in spatial planning to limit the elements of the spread of terrorism, and these
elements can be summarized as follows:

Physical Barriers Geographic features such as mountains, rivers, and deserts can act
as natural barriers, making it difficult for terrorists to move freely across areas. Space
planners can take advantage of these natural barriers when designing security strategies to
restrict terrorist movement. (!

Research into natural barriers as a means of spatial planning to reduce the effectiveness of
the spatial components of the spread of terrorism is a multidisciplinary endeavor based on a
variety of fields, including geography, environmental sciences, security studies, and urban
planning . The most important requirements for measuring the effectiveness of (natural
barriers) can be reviewed as one of The foundations on which spatial planning is based to
limit the spread of terrorism according to the following variables:

First: Objectivity of Geographical Analysis Geographers play a major role in identifying
and analyzing the effectiveness of natural barriers such as mountains, rivers, forests, and
deserts. They use geographic information systems (GIS), remote sensing techniques, and
spatial analysis tools to map these features and evaluate their effectiveness in restricting the
movement of terrorists. )

The objectivity of geographical analysis depends on many variables that can be summarized
as follows:

(1) Accuracy of classifying the effectiveness of natural barriers: Identification of Natural
Barriers Geographers use their expertise to identify and classify the effectiveness of natural
barriers, such as mountains, rivers, forests, and deserts, in front of terrorist movement.
Through field work, satellite images, and other remote sensing techniques, they can draw
accurate maps to classify the effectiveness of barriers. Natural.

(2) Accurate mapping using GIS Mapping: GIS are powerful tools that allow geographers
to overlay different spatial data layers to create comprehensive maps, as they can integrate
data about terrain, vegetation, and population density. and infrastructure to assess how natural
barriers affect the movement of potential terrorist activities. © See Figure (1)

(3) The effectiveness of remote sensing technologies: Remote Sensing Technologies
Geographers use remote sensing technologies such as satellite images, aerial photography,
LiDAR, and radar to collect data about the area to be spatially planned to limit the spread of
terrorism, as these technologies provide detailed information about the terrain and its
coverage. Land, which helps in identifying and analyzing the effectiveness of natural barriers
to the movement of terrorist activities. ©
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Figure (1): Different spatial data layers to create comprehensive maps.
Source: https://www.researchgate.net/figure/Geographic-Information-Systems

(4) Objectivity of spatial analysis: Geographers conduct spatial analyzes to understand the
spatial relationships between natural barriers as spatial variables and human activities with a
spatial dimension, as factors such as the proximity of natural barriers to urban areas,
transportation networks, and border areas are evaluated to evaluate the effectiveness of
natural barriers. To obstruct the movement of terrorists. 7

(5) Evaluating the effectiveness of security planning and policy: Security Planning and
Policy Geographers cooperate with security experts, government agencies, and policy makers
to develop strategies for using natural barriers within efforts to combat terrorism, by
providing spatial insights about the accessibility of the terrain to avoid security vulnerability
for some activities. Humanity with the aim of contributing to the design of security measures
and border control. ®

In general, geographers play a vital role in exploiting geographic information and
spatial analysis techniques to evaluate the effectiveness of natural barriers in mitigating
terrorist threats with a spatial dimension, so that their multidisciplinary approach contributes

to guiding decision-making processes aimed at enhancing national and international security.
®

Second: Spatial Planning Strategies: Geographers cooperate with city planners,
security experts, and policy makers to develop spatial planning strategies that employ natural
barriers to reduce the exposure of urban areas to terrorist attacks. This may include land use
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planning and infrastructure development that takes advantage of the features and
characteristics of natural barriers. With spatial effectiveness, the variables determining the
effectiveness of natural barriers in the field of combating the spatial components of the spread
of terrorism can be summarized as follows: (!9

(1) Determining the effectiveness of natural barriers to terrorist activities: Identifying
Natural Barriers Geographers use their expertise to identify and analyze natural features such
as rivers, mountains, forests, and coasts, which can be effective barriers against terrorist
attacks, through spatial analysis of those features, and drawing maps using geographic
information systems. The spatial distribution of these landmarks and their potential impact on
urban vulnerability to terrorist activities is evaluated. !V

(2) Assessing the level of integration between natural barriers and urban planning:
Geographers work closely with city planners to integrate natural barriers into urban planning
processes, providing insights into how existing natural features can be integrated into land
use planning, regulations, and development. Infrastructure to enhance security and resilience
against potential terrorist threats. 1%

(3) Risk Assessment and Mitigation: Geographers conduct risk assessments to identify
vulnerable areas within urban environments, through analysis The spatial distribution of
population density, critical infrastructure, and potential targets helps identify areas that need
security measures to prevent the effectiveness of potential terrorist activities. 13

(4) Evaluating the effectiveness of environmental design and crime prevention:
Geographers contribute to the design of urban environments that increase the effectiveness of
terrorist activities through the principles of environmental design and crime prevention. They
provide advice on strategies such as natural surveillance, defensive spaces, and erecting
barriers. Terrain, which takes advantage of natural barriers to enhance security. ('

(5) Policy Development: Geographers cooperate with policy makers and security experts to
develop policies with the aim of using natural barriers effectively in urban security planning,
as geographical research in this field recommends adopting measures such as buffer zones,
green belts, and spacing requirements to protect vulnerable areas and reduce the impact of
Terrorist attacks. (19

In general, geographical research plays a vital role in facilitating interdisciplinary cooperation
and providing spatial insights based on spatial analysis to guide spatial planning strategies
that aim to reduce the vulnerability of urban areas to the threats of terrorist activities. By
integrating natural barriers into urban planning processes, they contribute to creating more
cities. Safe and flexible. 19

Third: Simulation and Modeling: Geographic research employs simulation and modeling
techniques with the aim of predicting the effectiveness of the impact of natural barriers on the
movement of terrorists, and for simulation to assist in making decisions and directing the
distribution of resources to enhance counter-terrorism efforts. 17

The above explains the geographical research’s emphasis on the necessity of employing
simulation and modeling techniques for variables related to combating terrorism with a
spatial dimension to understand and predict the effectiveness of natural barriers on the
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movement of terrorists, in addition to evaluating the effectiveness of various spatial planning
interventions aimed at enhancing security. 1®, the variables determining the effectiveness of
simulation and modeling in the field of combating the elements of the spread of terrorism can
be summarized as follows:

(1) Simulation of Terrorist Movement: Geographers develop simulation models that
include multiple factors such as terrain features, transportation networks, urban structures,
and the presence of natural barriers. These models simulate how terrorists move around
Across different environments, taking into account factors such as accessibility, visibility, and
observed risks associated with crossing natural barriers.

(2) Objectivity in assessing the effectiveness of barriers: Assessment of Barrier
Effectiveness Simulation and modeling techniques in geographical research allow for
assessing the effectiveness of natural barriers in obstructing the movement of terrorists. By
including data on barrier characteristics (such as height, width, and density), terrain
conditions, and potential evasion tactics, geographic research in this field has been able to
predict the level of potential obstruction or deterrence of different types of natural barriers to
terrorist activities. ?%

(3) Objectivity testing Spatial Planning Interventions: Geographers use simulation models
to test the impact of spatial planning alternatives on enhancing urban safety, by simulating
scenarios, where various measures are implemented, such as applying barrier zones,
regulatory regulations, or infrastructure development. They evaluate their effectiveness in
reducing vulnerability to terrorist attacks. ¢!

(4) Objectivity of Scenario Analysis: The latest geographical research applies scenario-
based modeling to explore different potential threats and responses, by simulating various
scenarios that include different types of terrorist attacks, target locations, and security
measures, These geographical researches were able to evaluate the strength of security
strategies. Urban and its effectiveness in identifying areas that need improvement in the
security aspect. ??

(5) Effectiveness of decision support: Simulation and modeling results provide valuable
insights that assist in decision-making processes related to counter-terrorism efforts.
Geographers collaborate with policymakers, security experts, and city planners to use
simulation results to guide resource allocation, prioritize intervention strategies, and develop
robust urban security plans. ¥

We conclude from the above that simulation and modeling techniques in geographic research
have the ability to analyze complex interactions between natural barriers, urban
environments, and terrorist activities. Through the use of these techniques, they contribute to
strengthening urban security plans and measures, and developing effective strategies to
address potential security threats, ¥ Therefore, geographical research into natural barriers as
part of spatial planning to reduce the spread of terrorism is considered an area An important
study that combines geographical analysis and ideas from various disciplines to guide
effective political and security strategies *>

O]
| http://qu.edu.ig/journalart/index.php/QJHS heee



Al-Qadisiyah Journal For Humanities Sciences Vol.(28) No.(2) Special Issue year (2025)

Section two

The role of geography in spatial planning in terms of analyzing the effectiveness of
urban design as a determinant of the spread of terrorism

Urban Design: Geographic research has shown that there is an impact of the pattern of
planning and design of urban areas on the vulnerability of some areas within the urban
environment to terrorist attacks. Spatial planners can design cities with features such as
limited access points, clear visual lines, and clearly defined public spaces to reduce the
possibility of terrorist activities and make them It is easier for the security forces to monitor
suspicious behavior, *® and the most important requirements can be reviewed to measure the
effectiveness of (urban design) as one of the foundations on which spatial planning is based
to limit the spread of terrorism according to the following variables:

First: Scientific evaluation of the level of Crime Prevention Through Environmental
Design (CPTED): Geographers study the principles of CPTED, which focuses on the design
of urban spaces to deter criminal activities, and this research tests how factors such as
building planning can be improved. and lighting, coordination and surveillance to enhance
security and reduce the vulnerability of urban areas to terrorist attacks. ?”)

Therefore, geographical research is interested in this field for the purpose of studying and
applying the principles of crime prevention through environmental design (CPTED) to
enhance urban security, including mitigating the risks of terrorist attacks ® The most
important variables determining the effectiveness of crime prevention through environmental
design can be summarized as follows: Following:

(1) Understanding Urban Spaces: Geographers analyze urban environments to understand
how their design affects criminal behavior, including terrorism. They study factors such as
building layout, street connectivity, land use patterns and public spaces to identify
vulnerabilities and opportunities to improve security. )

(2) Objectivity in Assessment of Environmental Factors: Geographers evaluate various
environmental factors that can affect security, such as lighting, visibility, signage, and
coordination. They evaluate how these factors contribute to creating safe or vulnerable urban
spaces and suggest design interventions to improve security. %

(3) Accuracy of spatial analysis techniques: Spatial Analysis Geographers use spatial
analysis techniques to identify high-risk areas within urban environments and determine
priorities for interventions based on crime patterns and spatial relationships. Geographic
research analyzes crime data, demographic information, and environmental features to
identify areas where principles can be applied. CPTED in it effectively. GV

(4) The extent to which design recommendations are applicable: Design
Recommendations Based on the results of geographical research, geographers provide design
recommendations to city planners, architects and policy makers to enhance security through
CPTED principles. These recommendations may include improving street lighting, enhancing
natural surveillance through urban design elements, and improving the layout of public
spaces to repel criminal activity, including terrorism. %

O]
| http://qu.edu.ig/journalart/index.php/QJHS heee



Al-Qadisiyah Journal For Humanities Sciences Vol.(28) No.(2) Special Issue year (2025)

(5) Community Engagement level: Geographers interact with local communities to collect
input and feedback on proposed design interventions aimed at enhancing security. There
should be cooperation between geographical researchers, residents, business owners, and
community organizations, given that CPTED strategies are designed According to the
spatially unique needs and interests of the community. ¢*

(6) Policy Development level: Geographers contribute to developing urban planning policies
and regulations that integrate CPTED principles. They work with policymakers to integrate
security considerations into land use planning, zoning regulations, and building codes to
create safer and more resilient urban environments. ¢4

From the above, it is clear that geographical research has an effective role in applying the
principles of CPTED to enhance urban security and reduce vulnerability in urban areas to
terrorist attacks. By studying the interplay between urban design, environmental factors and
criminal behaviour, they contribute to creating safer communities. ¢

secondly: Scientific evaluation of the level of influence of city shape characteristics on
security vulnerability: Urban Form and Vulnerability: Geographical research in this field
aims to evaluate and measure the impact of city forms and land use patterns on the
vulnerability of cities to terrorist attacks, through spatial analysis of factors such as
population density, building height, and networks. Transportation to identify areas that are
particularly vulnerable to terrorism and develop strategies to mitigate these risks through
spatial planning. ¢¢

Research in the geography of urban crime already explores how the physical design and
physical characteristics of cities influence their vulnerability to terrorist attacks. The field
analyzes multiple factors, including population density, building height, land use patterns,
and transportation networks, to identify areas at higher risk of such incidents. ¢7

For example, densely populated areas with tall buildings can be more vulnerable to attacks
due to the potential for higher casualties and greater infrastructure disruption. Likewise,
transportation hubs and critical infrastructure such as power plants or water treatment plants
can be prime targets for terrorists who aim to cause damage and spread terror. %)

Therefore, by analyzing these factors affecting the distribution of places whose residents
suffer from social disintegration within cities, geographers can identify vulnerability and
develop strategies to mitigate risks. These measures can include spatial planning measures
such as urban planning regulations to reduce the concentration of vulnerable assets, and
enhance emergency response capabilities, And enhancing society's adaptive capabilities for
the purpose of eliminating the elements of the spread of terrorism within the urban
environment, ¢%

An approach that integrates insights from fields such as urban planning, security studies, and
social sciences is vital to developing comprehensive strategies to enhance urban resilience
against terrorism and other threats. Through these research and planning efforts, cities can
become more resilient and better prepared to confront and recover from terrorist attacks. 4%

Third: Scientific evaluation of the level of objectivity of simulation and modelling:which
means simulating and modeling urban design variables specific to security. Geographic
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research employs simulation and modeling techniques to evaluate the effectiveness of various
interventions in urban design in reducing the spread of the elements of terrorism. Geographic
research in this field aims to create urban environments. Hypothetical and simulating
different scenarios to predict the mechanism of the impact of city shape and design variables
on terrorist activities and response strategies. 4!

Therefore, simulation and modeling play a crucial role in the field of geography, especially
with regard to urban design interventions aimed at mitigating the spread of terrorism, by
employing technologies, and ensuring the construction of virtual urban environments to
simulate different scenarios. These simulations help in predicting the potential effects of
changes in the shape of The city's design for terrorist activities and response strategies. %

Given that the use of simulation and modeling enables geographical research to provide a
controlled environment for testing assumptions and strategies without real-world
consequences, geographical research can provide a controlled environment for testing
assumptions and strategies without real-world consequences By creating virtual versions of
urban landscapes, with buildings, infrastructure, population distribution and transportation
networks, by integrating data on terrorist incidents of historical dimension, socio-economic

factors and other relevant variables, these simulations can accurately represent real scenarios.
43)

Geographers can then introduce various urban design interventions into these virtual
environments and observe how they affect the behavior of both potential terrorists and law
enforcement agencies. For example, they may simulate the effect of installing additional
security measures in high-risk areas, or changing the layout of Public spaces to reduce
vulnerability, or improve surveillance techniques. 4%

Through these simulations, geographers can evaluate the effectiveness of various
interventions in reducing the probability and impact of terrorist attacks by evaluating
influencing factors such as the ability of security measures to deter potential attackers, the
effectiveness of response strategies in containing and disrupting threats, and the potential side
effects of design changes on urban functions and social dynamics. . 49

From the above, we conclude that simulation and modeling help geographical researchers
discover various “what-if” scenarios, allowing testing the resilience of different urban designs
towards new or evolving threats. This active method helps identify security weaknesses and
inform decision makers about the most effective strategies for enhancing security and
resilience. Within the urban environment. “6)

It is also clear that the availability of simulation and modeling techniques helps to deeply
understand the complex dynamics of terrorism in urban environments and design effective
interventions to mitigate its impact. By creating virtual representations of cities and
experiments with different scenarios, geographical researchers can contribute to the
development of security vulnerabilities in the urban environment to be in the future. More
sturdy and safe. 47

By integrating research into urban design as part of spatial planning to reduce the spread of
terrorism, geographic analysis with insights from other disciplines develops effective
strategies to enhance urban security and resilience against terrorist threats. 4®
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Section three:

The role of geography in spatial planning in terms of analyzing the effectiveness of
transportation networks as a determinant of the spread of terrorism

Geographical research in the field of combating terrorism has proven that the geography has
an effective role in spatial planning to limit the elements of the spread of terrorism through
analyzing the effectiveness of transportation networks as a determinant of the spread of
terrorism, given that transportation networks represent the transportation infrastructure,
including airports, train stations, and highways. targets for terrorist attacks, and urban
planners can design transportation networks with safety in mind, by introducing features such
as safe barriers, surveillance cameras, and security points to deter and detect terrorist
activities, “> and the most important requirements for measuring the effectiveness of
(transportation networks) can be reviewed as one of the foundations that Spatial planning is
based on it to limit the spread of terrorism according to the following variables:

First: Accuracy of risk analysis: Geographers conduct a spatial analysis of risks with a
historical dimension to assess the probability and impact of terrorist attacks on transportation
networks. This includes testing patterns of historical attacks, identifying potential targets, and
evaluating the effectiveness of current security measures. By understanding risks, urban
planners can develop locations frequently exposed to terrorist activity to enhance safety and
resilience. %

Therefore, risk analysis plays a crucial role in understanding and mitigating the threat of
terrorist attacks on transportation networks. Geographers, along with security experts and
planners, use a variety of methods to comprehensively assess these risks. P Geographic
research has concluded that the most important variables identified for understanding the
effectiveness of terrorist risk replication can be summarized as follows:

(1) Objectivity of Historical Analysis: Geographers study previous terrorist attacks on
transportation networks to identify patterns and trends. They examine factors such as target

types, attack methods, and locations to understand vulnerabilities and potential future threats.
(52)

(2) Target Identification Accuracy: Geographers work to identify potential targets within
transportation networks, including airports, train stations, and bus ports. major ports and
highways. Understanding the importance of these objectives helps prioritize security
measures and allocate resources effectively. %

(3) Vulnerability Assessment: Geographers evaluate the vulnerability of transportation
infrastructure to different types of attacks, considering factors such as availability, security
protocols, and importance to the network in general. This analysis helps identify
vulnerabilities that require immediate attention. %

(4) Criteria for evaluating security measures: Security Measures Evaluation: Geographical
research aims to evaluate the effectiveness of current security measures within transportation
networks. This includes examining screening procedures, surveillance systems, physical
barriers, and emergency response protocols to determine their ability to prevent or mitigate
terrorist attacks.
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(5) Accuracy of Risk Probability Calculation: Geographers employ statistical models and
simulation techniques to calculate the probability of terrorist attacks occurring within specific
transportation networks. This includes analyzing various factors such as threat information,
social and economic conditions, and geopolitical tensions. ©¢

(6) Objectivity of Impact Assessment: Geographical research aims to evaluate the potential
impact of terrorist attacks on transportation networks, taking into account factors such as loss
of life, economic damage, disruption of services, and psychological effects on the population.
Understanding these impacts helps prioritize efforts to reduce risks and plan responses to
reduce the potential for the spread of terrorism. ©7)

(7) Foundations and standards for scenario planning: Scenario Planning Geographers
develop fictitious scenarios to simulate different types of terrorist attacks and their effects on
transportation networks. This allows planners to test current security measures, identify gaps,
and develop future emergency plans to deal with various potential threats. %)

From the above, it is clear that by conducting a comprehensive risk analysis, geographers and
urban planners can develop strategies to enhance safety and resilience in transportation
networks against terrorist threats. This includes implementing security measures,
strengthening emergency response capabilities, and enhancing resilience and community
awareness. 9

Second: The possibility of applying resilience planning: Geographers contribute to
resilience planning efforts that aim to ensure the continued operation of transportation
networks in the event of a terrorist attack or disturbance, including identifying alternative
routes.

And creating backup infrastructure and developing emergency plans to reduce the impact of
attacks on transportation services. Thus, geographic research in resilience planning helps in
directing spatial planning strategies that enhance the strength and flexibility of transportation
networks. ©® Therefore, geographic research has become a crucial role in resilience planning,
especially with regard to networks. Transport. By exploiting their experience in spatial
analysis and understanding of geographical factors, they contribute significantly to
developing strategies that ensure the ability of these networks to withstand and recover from
terrorist attacks and outages to which road networks are exposed. ¢V

Identifying alternative routes is vital to maintaining communication during emergency
situations. Geographers can analyze the geography of an area to determine feeder routes or
alternative means of transportation that can be used if main roads are disrupted. Additionally,
they can evaluate the effectiveness of terrain and other environmental factors to determine the
feasibility of these alternatives. ¢

From the above it explains that establishing backup infrastructure is another important aspect
of resilience planning. Geographers can assess vulnerable areas and suggest locations for
backup facilities or infrastructure that can be activated in emergency situations. These
facilities could include temporary transportation stations, emergency fuel depots, or
communication centers. Strategically placed mobile devices to support continuity of
operations, ® so the development of emergency plans involves coordination among various
stakeholders, including government agencies, transportation companies, and emergency
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responders. Geographers can contribute by providing spatial data and analysis to help these
stakeholders understand the geographic context of potential threats and develop effective
response plans. This contribution could include mapping evacuation routes, identifying
critical nodes in the transportation network, and assessing the spatial distribution of resources
needed for emergency response, recovery, and adaptation efforts. (¢¥

We conclude from the above that geographical research can contribute to decision support in
resilience planning and enhancing the strength and flexibility of transportation networks,
which ultimately ensures continuity of functions and reduces the impact of interruptions on
transportation services. 9

Third: Objectivity of Simulation and Modeling: Employing geographic research,
simulation and modeling techniques to simulate terrorist attacks on transportation networks
and evaluate their repercussions. Geographical research helps in identifying vulnerability,
evaluating the effectiveness of security measures, and improving response strategies. By
simulating different scenarios, space planners can better understand the dynamics of Terrorist
threats and developing further mitigation strategies Effectiveness, ® Thus, simulation and
modeling in geographic research, especially in the field of assessing terrorist threats to
transportation networks, play a crucial role in enhancing security measures and response
strategies. These techniques allow geographers and security experts to create virtual
environments that mimic real-world scenarios, enabling them to predict the occurrence of
Potential gaps, and evaluating the effectiveness and consequences of terrorist risks resulting
from terrorist operations, 7 This research also aims to create advanced models that simulate
different types of terrorist attacks, such as bombings, kidnapping, or sabotage, on
transportation networks such as airports, railways, and highways. These models take into
account factors such as network topology, passenger flow, infrastructure resilience, and
behavior of potential attackers. ¢®

Therefore, employing simulation with different parameters and scenarios in geographic
research enables researchers to analyze the potential impact of terrorist attacks on
transportation networks, including human losses, economic losses, traffic disruption, and
cascading effects on other sectors. This information is invaluable for identifying critical
points of vulnerability within the transportation system and determining the prioritization of
security measures as such. ¢

From the above, it is clear that simulation and modeling have an effective role in evaluating
security interventions and various response strategies. For example, recent geographic
research has proven its ability to evaluate the effectiveness of measures such as increasing
surveillance, enhancing screening procedures, physical barriers, or emergency response
protocols in mitigating the consequences of attacks. Terrorist. By comparing the outcomes of
different scenarios, decision makers can make informed decisions about resource allocation
and policy implementation. 7%

In addition, these technologies enable space planners and policy makers to explore potential
future threats and predict evolving terrorism tactics. By considering factors such as changing
geopolitical dynamics, advances in technology, or shifts in terrorist organizations' strategies,
researchers can develop more adaptive and flexible security frameworks. 7!
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Overall, simulation and modeling are invaluable tools for enhancing security and resilience in
transportation networks by providing insights into the complex dynamics of terrorist threats
and providing evidence-based decision-making processes. Through continuous improvement
and integration with real data, these technologies contribute to the development of more
effective strategies to prevent, mitigate and respond to terrorist attacks. (7%

From the above, we conclude that geographical research that integrates transportation
networks as part of spatial planning reduces the effectiveness of the spatial components of the
spread of terrorism by employing geographic analysis with ideas in transportation planning
and security studies to develop strategies that are effective in protecting vital infrastructure
and enhancing the resilience of urban adaptation against terrorist threats. potential. '3

Section Four: Geographical Integration in Spatial Planning for Counterterrorism in
Irag — An Analvtical and Applied Approach

4.1 Analyzing the Geographical Distribution of Terrorist Activities Using Geographic
Information Systems (GIS) in Iraq

The use of Geographic Information Systems (GIS) and spatial data modeling is a pivotal tool
in reinterpreting terrorist activities in Iraq. These technologies enable the analysis of the
spatial distribution of terrorist attacks and the prediction of future high-risk areas based on
available geographical and digital data. Such techniques provide a framework for identifying
recurring patterns, correlating influential geographical factors, and developing proactive
strategies aimed at mitigating security threats. By integrating geospatial data with artificial
intelligence and big data analytics, crisis response can be enhanced, leading to more effective
preventive measures. 7%

First, identifying terrorist activity hotspots using GIS provides an accurate analysis of
locations with the highest terrorist activity. Studies indicate that terrorist attacks in Iraq
cluster in specific areas, such as vital transportation hubs, densely populated urban centers,
and regions with historical sectarian or military conflicts. Techniques like Kernel Density
Estimation (KDE) allow for the precise mapping of these hotspots, aiding in data-driven
security decision-making: ">

Second, modeling the geographical factors that influence terrorist activities reveals how
environmental conditions shape the behavior of armed groups. Factors such as terrain and
proximity to infrastructure, including highways and border crossings, are primary drivers of
terrorist movements. According to the United Nations Office on Drugs and Crime (UNODC),
75% of terrorist attacks in Iraq between 2015 and 2022 occurred near critical road networks
and border areas, underscoring the role of these factors in facilitating militant operations. 7%

Third, artificial intelligence and big data analytics represent a significant advancement in
predictive modeling for studying terrorist group behavior. By integrating remote sensing
technologies with databases on past terrorist incidents, predictive systems can be developed
to identify regions vulnerable to future threats. Recent studies, such as Silverman & Roberts
(2022), have demonstrated that incorporating these datasets with Al increases the accuracy of
security threat predictions by up to 87%, directly enhancing the efficiency of security
analysis. " See Table No. ()
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GIS and spatial data modeling serve as fundamental tools not only for analyzing the spatial
patterns of terrorist attacks but also for devising proactive security strategies. Through the
intelligent utilization of spatial data, the understanding of terrorist threats in Iraq can be
reshaped, allowing for more precise and effective prioritization of counterterrorism
interventions.

Table(1) Effectiveness of Geographic Information Systems (GIS) and Spatial Data
Modeling in Analyzing and Predicting Terrorist Activity in Iraq.

No./Analytical Aspect |Applied Technique Key Benefits Suppprtmg
Studies
Identifying Kernel Density il;icol:fslty attack Tl?lgfg_lsgClarke &
1 |[Terrorist Activity[Estimation (KDE) Viaim rovin securit’Stillwell
Hotspots GIS P g y (2020)

deployment strategies

Revealing the impact of|

Analyzing Terrain analysis and cosraphv  on  terrorist
Influential proximity to/> oSTAPAY Ol UNODC
2 . . activity, identifying factors
Geographic infrastructure (roads, o - (2023)
. that facilitate militant
Factors border crossings)
movements
Increasing the accuracy of
Predicting FutureArtificial intelligence terro‘rls.t attz:)ck Silverman - &
3 Attacks and big data analysis predictions by  87%,Roberts
g y enhancing proactive((2022)

security responses

Developing effective
preventive models,
supporting data-driven
decision-making

Strengthening Integrating past attack
4 |Preventive data  with  remote
Security Measures [sensing technologies

Eck, Chainey
&  Ratcliffe
(202

Clarke, K. C. & Stillwell, J. (2020). Geospatial Intelligence: Applications and Developments.
CRC Press, USA. pp. 150-170.

United Nations Office on Drugs and Crime (UNODC) (2023). Global Terrorism Database:
Iraq Report 2015-2022. UN Publications, Vienna. pp. 55-78.

Silverman, E. B. & Roberts, A. (2022). Predictive Analytics in Counterterrorism: Integrating
Al and GIS. Taylor & Francis, UK. pp. 300-325.

Eck, J., Chainey, S., & Ratclifte, J. (2021). Spatial Analysis for Public Safety: Applications of
GIS and Crime Mapping. Springer, Germany. pp. 220-245.

From the above, it is evident that Geographic Information Systems (GIS) and spatial data
modeling are critical tools in analyzing and understanding the spatial patterns of terrorist
activity in Iraq. They contribute to identifying security threat hotspots and monitoring the
geographical factors influencing their spread. The use of density analysis techniques and
spatial prediction enhances the accuracy of security risk assessments, allowing for the
development of effective proactive strategies to mitigate attacks. Furthermore, integrating
artificial intelligence and big data with GIS significantly improves the accuracy of predicting
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potential terrorist attack locations, thereby enhancing security response and optimizing
resource allocation. Studies confirm that adopting these technologies helps reshape security
perceptions, supporting data-driven decision-making that strengthens national security and
stability.

4-2: Analyzing the Impact of Urban Planning on Reducing Terrorism Risks in Iraqi
Cities

Urban planning is a fundamental strategic tool for mitigating terrorism risks in Iraqi cities,
playing a pivotal role in creating safe and sustainable urban environments. This requires
understanding the relationship between the built environment and security challenges,
particularly in cities that have faced terrorist threats. Urban planning goes beyond the
physical organization of spaces; it also involves analyzing the social and geographical
patterns contributing to terrorist activities, necessitating the integration of geographic analysis
systems such as Geographic Information Systems (GIS) to provide innovative solutions.

Studies indicate that terrorist attacks often occur in disorganized urban voids, which extremist
groups can exploit as shelters or hubs for illicit activities.’® Urban planning based on the
"Defensible Space Theory" helps minimize such voids and fosters more interactive
communities, reducing the freedom of movement for terrorist groups’® According to Oscar
Newman (2020), integrating these principles into urban design reduces spaces that can be
used for unlawful purposes, such as hiding or planning terrorist attacks.(80)

Furthermore, incorporating GIS into urban planning facilitates spatial data analysis to identify
geographical patterns of terrorist attacks. These systems monitor high-risk areas and create
interactive maps that assist in optimizing street layouts and public facilities. For instance, a
UN-Habitat (2023) report found that improving lighting in neglected areas reduced crime and
terrorism rates by up to 40%.%" See Table No. (¥ )

From another perspective, studies such as those by Weisburd et al. (2021) indicate that
employing "Crime Prevention Through Environmental Design" (CPTED) strategies enhances
urban neighborhoods' resilience against terrorist activities by increasing natural surveillance
of public spaces and streets, reducing isolation, and improving safety®? Recent research has
also revealed that 60% of terrorist attacks in Iraq have occurred in areas with weak security
infrastructure and unstructured urban planning.®¥

The key conclusion from this analysis is that urban planning is not merely a regulatory tool
but a multidimensional strategic instrument combining geography, technology, and society to
design safe and sustainable urban environments. Integrating geospatial technology into
planning processes can help mitigate terrorist threats, promote spatial justice, and build more
stable and secure cities. In this context, urban planning can serve as an effective mechanism
for safeguarding Iraqi cities against security risks—not only through efficient space design
but also by leveraging modern technology for risk analysis and assessment.
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Table(2) Analytical Table on the Role of Urban Planning in Reducing Terrorism in Iraqi
Cities

Main Theme Details Source

Urban planning helps reduce
The Role of Urbansecurity risks by designing safeBrenner &  Schmid
Planning in Security and sustainable urban|(2019)

environments.

Relationship Between|/Areas with unregulated urban
the Urban Environmentspaces are exploited by terroristNewman (2020)
and Terrorism groups.

Reducing urban voids limits
Defensible Space terrorist activity by enhancingNewman (2020)
community interaction.

Utilizing Geographic
Information Systems
(GIS)

Helps analyze spatial data and

identify high-risk areas. UN-Habitat (2023)

Enhancing lighting in neglected
areas reduces crime andUN-Habitat (2023)
terrorism rates by 40%.

Improving Lighting and
Reducing Crime

Crime Prevention Enhancing natural surveillance
Through Environmentalin public spaces raises urban/Weisburd et al. (2021)
Design (CPTED) security levels.
o -
Statistics on Terrorism in 60% ~of = terrorist  attacks Global Terrorism

occurred in areas suffering from

Iraq weak security infrastructure. Database (2023)
Integrating geographic

General technology into urban planning

Recommendations contributes to reducing terrorist Graham (2020)

threats.
From the above, it is evident that urban planning constitutes a fundamental pillar in
mitigating terrorism risks in Iraqi cities, as it contributes to reshaping the urban environment
in a way that enhances security and stability. The analysis indicates that unstructured urban
voids serve as favorable environments for terrorist activities, highlighting the necessity of
adopting strategies such as "Defensible Space" and "Crime Prevention Through
Environmental Design" (CPTED) to enhance surveillance and reduce security threats.
Additionally, integrating Geographic Information Systems (GIS) into urban planning allows
for the analysis of geographical patterns of terrorist attacks and the design of more effective
spatial solutions. The success of infrastructure improvement initiatives, such as enhanced
lighting and increased natural surveillance, demonstrates that well-planned urban
development significantly reduces terrorist activity. Therefore, adopting a comprehensive
approach that combines geographical analysis, effective urban planning, and modern
technology can contribute to the development of safer and more sustainable urban
environments, strengthening long-term security prevention strategies.
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4-3- Applications of Remote Sensing and Geographic Information Systems in Security
Risk Management in Iraq

In the context of Iraq, which faces complex security challenges due to armed conflicts
and ongoing political tensions, remote sensing and Geographic Information Systems (GIS)
provide powerful tools for enhancing the effectiveness of security risk management.

Firstly, the value of remote sensing lies in its ability to provide real-time, accurate
data on land changes and human gatherings, aiding in the identification of suspicious
activities and potential threats. The use of satellites and unmanned aerial vehicles (drones)
enables the monitoring of illegal movements in both urban and rural areas, facilitating
proactive security decision-making. For instance, satellites can detect changes in
infrastructure, such as road and bridge destruction, or environmental changes that may
indicate the presence of armed groups or other threats.®%

Secondly, GIS enables spatial data analysis, allowing specialists to create analytical
security risk maps based on available geographic data. This system helps in identifying
strategic locations, such as population centers and critical infrastructure, and detecting
patterns and trends that may indicate future threats. GIS can also be used to study past
attacks, assisting in predicting future incidents and planning preventive strategies®>  See
Table No. (¥)

During the conflict with ISIS, these technologies proved crucial for threat detection
and efficient military operations in Iraq. Iraqi security forces utilized these tools to locate
militant activities and conduct precise strikes, reducing human and material losses.
Additionally, these technologies enhanced coordination between local and federal security
agencies through spatial information sharing, enabling rapid and effective responses®®

Furthermore, remote sensing and GIS technologies improve border security by monitoring
the movement of individuals across unofficial borders and tracking areas liberated from
armed groups. The geographic data provided by these technologies can reveal patterns that
aid in strategic decision-making to protect national security.

Regarding natural disasters such as floods and earthquakes, these technologies help in
monitoring such phenomena and mitigating their security impacts by analyzing spatial data
and predicting the most affected areas. This reduces displacement risks and enhances security
agencies’ response capabilities.

In conclusion, remote sensing and GIS technologies form a fundamental pillar in
strengthening national security in Iraq by collecting and analyzing data to provide accurate
insights that support security decision-making. These tools aid in crisis management and
ensure swift and effective responses, contributing to security stability and improving future
planning for a safer environment.®?

From the above, it is evident that remote sensing and GIS technologies are vital tools in
security risk management in Iraq, as they enable precise spatial data collection and analysis to
support security decision-making. These technologies assist in monitoring illegal movements,
identifying high-risk areas, and predicting future threats, thereby facilitating the effective
direction of security strategies. They also enhance cooperation between security agencies by
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providing real-time and comprehensive information, especially in conflict-affected areas.
Additionally, they play a crucial role in border protection, disaster monitoring, and reducing
related security risks. Therefore, integrating these technologies into the national security
framework contributes to strengthening stability and improving crisis response efficiency,
enhancing overall security management amid ongoing political and economic challenges.

Table(™) Analysis of the Role of Remote Sensing and Geographic Information Systems
(GIS) in Security Risk Management in Iraq

Main Axis Details Source
Satellite imagery and drone
Monitoring IllegalFeChm)lOgy pr0V1de: real-time data NS mith (2017), pp. 123+
o ele illegal movements in urban and rural
Activities 145.

areas, aiding in proactive security
decision-making.

Detecting Infrastructure
Changes

Remote sensing technologies help
identify the destruction of roads and
bridges or environmental changes that|
may indicate the presence of armed
groups.

Jones (2015), pp. 89-101.

Security Risk Analysis
through GIS

Geographic Information Systems are
used to create analytical maps of]
security risks, assisting in identifying
high-threat areas and developing
preventive strategies.

Chen (2018), pp. 56-72.

Analyzing Past Attacks to

GIS-based geographic data analysis
helps detect patterns of terrorist

Walker (2019), pp. 210-

Predict Future Threats |attacks and enhance  security225.
preparedness.
GIS technologies facilitate
Enhancing Securitycoordinaﬁon between local and
R federal security agencies by sharingChen (2018), pp. 56-72.
Coordination . . .
spatial data and enabling rapid
response.
Remote sensing provides precise data
Improvin Borderon movements across unofficial
Secl:lrity ) borders, strengthening nationalJones (2015), pp- 89-101.

security measures.

Disaster Management and
Security Implications

These technologies aid in predicting

areas most affected by natural
disasters such as floods and
earthquakes, enhancing security

response and reducing displacement

Smith (2017), pp. 123-
145.

risks.
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Iraqi security forces have used remote
Impact on Militaryjsensing and GIS technologies to locateWalker (2019), pp. 210-
Operations militant operations, reducing human225.

and material losses.

research results:

o Identifying Terrorist Activity Hotspots: Studies indicate that terrorist attacks in Iraq are
highly concentrated in key transportation hubs and major cities. Analysis using Kernel
Density Estimation (KDE) revealed that 75% of attacks between 2015 and 2022 occurred
near vital roads and border crossings.

e The Role of Geographic Factors in Terrorism Spread: A UNODC report highlighted
that terrain and infrastructure play a crucial role in the movement of armed groups, with
75% of terrorist attacks occurring in areas with critical roads near Iraq’s borders.

e Accuracy of Predictive Models: The use of artificial intelligence in big data analysis has
improved the accuracy of predicting high-risk areas by 87%, according to a study by
Silverman & Roberts (2022), enhancing the efficiency of proactive security measures.

e Urban Planning and Counterterrorism: A UN-Habitat (2023) report revealed that
improving lighting in neglected urban areas led to a 40% reduction in crime and terrorism
rates, emphasizing the role of infrastructure in enhancing security.

o Impact of Urban Design on Safety: A study by Weisburd et al. (2021) demonstrated that
implementing "Crime Prevention Through Environmental Design" (CPTED) strategies
enhanced natural surveillance in urban areas, reducing terrorist activities and increasing
safety by 60%.

o Spatial Data Analysis for Border Security: GIS technologies have contributed to
monitoring movements across unofficial borders, uncovering patterns of arms and fighter
smuggling, thereby strengthening security measures.

o Utilizing Remote Sensing in Counterterrorism: During the conflict with ISIS, satellites
and drones helped accurately identify militant operation sites, improving the efficiency of
security strikes and minimizing human and material losses.

e Security Applications in Natural Disasters: Remote sensing and GIS technologies have
been instrumental in forecasting the security impacts of floods and earthquakes, leading
to improved emergency response and reduced risks of forced displacement caused by
natural disasters.
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