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Abstract: Road traffic accidents are a major global challenge, causing significant public health and
economic burdens. In Saudi Arabia, the rapid increase in motorization and urbanization has led to
one of the world's highest traffic fatality rates. This study examines the effectiveness of the SAHER
traffic enforcement system in the Dammam Metropolitan Area (DMA) using insights from 23 road
safety experts through structured questionnaires and interviews. The analysis highlights that SAHER
has improved compliance with traffic laws and enhanced road safety perceptions but remains limited
in its scope and coverage. Key findings identify driver distractions, speeding, and sudden lane
changes as the leading causes of accidents, with younger drivers disproportionately involved.
Experts emphasize the need for enhancements to SAHER, including increasing the number and
strategic rotation of cameras, addressing additional violations such as aggressive driving, and
improving coverage near schools and high-pedestrian areas. Recommendations include integrating
SAHER into future urban planning, combining automated enforcement with public education
campaigns, and improving traffic infrastructure, such as signage and signal operations. This study
provides valuable insights into the role of automated enforcement in improving road safety and
offers actionable strategies for policymakers to address traffic-related challenges and promote
sustainable urban mobility in Saudi Arabia.
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1. Introduction

Road safety is a global issue that impacts public health, social interactions, economics, and
transportation. Road traffic accidents have become a major public health problem worldwide.
According to annual reports from the World Health Organization (WHO) and the International
Transport Forum (ITF), around 1.35 million people are killed and up to 50 million are injured in traffic
accidents each year, resulting in global costs exceeding USD 520 billion [1, 2]. This trend indicates
that traffic-related fatalities far exceed the targets set by the United Nations' Sustainable Development
Goals (SDGs) [3]. Road traffic accidents are now ranked among the top 10 leading causes of death
globally, just after diabetes mellitus, with vulnerable road users accounting for 50% of the fatalities
[4]. The main factors contributing to road traffic accidents include drivers, vehicles, road conditions,
the environment, and other unidentified causes [5].

The Kingdom of Saudi Arabia (KSA) is the largest country in the Arab world, covering
approximately 2.1 million square kilometers and with a population of around 34 million. The country
is divided into 13 administrative regions [6]. Over the past four decades, rapid population growth
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and economic development, particularly after the discovery of oil, have led to higher travel demands,
increased motorization, and a rise in traffic accidents [7, 8]. According to the World Health
Organization (WHO), KSA's road traffic fatality rate (deaths per 100,000 population) exceeds 25,
which is significantly higher than that of many developing nations and neighboring Gulf countries.
Traffic-related injuries account for more than 80% of hospital deaths and approximately 20% of
hospital bed occupancy [9]. Road traffic injuries are the third leading cause of death in KSA,
responsible for 11% of total deaths in the country and costing around 4.3% of the national GDP [10].

In 2009, Saudi Arabia introduced an automated system to manage and control traffic, utilizing
digital cameras linked to electronic systems, known locally as SAHER. This system connects to the
National Information Center at the Ministry of Interior [11]. SAHER is an "Automated System"
designed to manage traffic across major cities in Saudi Arabia using a network of digital cameras.
These cameras monitor traffic violations, such as running red lights and speeding, capturing clear
images of the license plates of offending vehicles. The photos are automatically sent to a traffic
violation processing center, where, after retrieving the owner's information from the national
database, a ticket is issued. The SAHER program is one of the recent enforcement initiatives aimed
at improving traffic system efficiency and reducing road traffic accidents [11].

Numerous studies have highlighted the effectiveness of both fixed and mobile speed cameras in
reducing road traffic accidents [12, 13, 14]. However, the impact of these cameras in enforcing speed
limits is typically confined to the areas immediately surrounding the observation points [15].
Additionally, variations in speed among vehicles, often caused by sudden braking in monitored
zones, have been found to increase the likelihood of accidents [16]. Another common criticism of red-
light cameras at urban intersections is that while they may decrease right-angle collisions, they can
lead to a higher frequency of rear-end accidents [17, 18]. A study by Al Turki [19] found that while
the number of accidents and injuries decreased during the first decade of the SAHER system's
operation, fatalities remained unchanged. The study also pointed out that SAHER primarily targets
speeding and running red lights, which account for only 31% of traffic collisions. As a result, the
system is not fully comprehensive, as it overlooks the remaining 69% of violations, such as lane
changes and reckless driving, which also contribute to road accidents.

In recent years, Saudi Arabian authorities have launched several initiatives aimed at improving
road safety, including the implementation of the SAHER traffic enforcement system. However, the
overall effectiveness of these interventions in enhancing road safety remains inadequately
documented and established. To address this gap, this study seeks to analyze traffic accident patterns
in Saudi Arabia, with a particular focus on the Dammam Metropolitan Area (DMA), and to assess
the safety impact of the SAHER system. The study employs a before-and-after evaluation approach
to measure the effectiveness of SAHER, using an analytical descriptive method. The evaluation is
based on the insights of 23 experts specializing in road safety, particularly those with expertise in the
SAHER system, to provide a comprehensive understanding of its impact on traffic safety. The results
of this study are anticipated to provide valuable insights for safety authorities to enhance road safety
and monitor traffic conditions effectively. The structure of the paper is as follows: Section 2 outlines
the materials and methods used in the study. Section 3 presents the study's findings, along with a
discussion of the key outcomes. Finally, Section 4 offers the conclusions drawn from the study and
suggests future recommendations.

2. Materials and Methods

2.1. Study Area

Dammam Metropolitan Area (DMA) has been chosen as the study area for this research. DMA
is situated on the coast of the Arabian Gulf, approximately 400 km from Riyadh, the capital of Saudi
Arabia. It is the third-largest metropolitan area in Saudi Arabia, following Riyadh and Jeddah, and
one of the seven metropolises that that house half of the country’s 33 million residents [20]. DMA
consists of three major cities: Dammam, Khobar, and Dhahran (Figure 1). Dammam, the capital of


https://doi.org/10.20944/preprints202501.1272.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 17 January 2025 d0i:10.20944/preprints202501.1272.v1

3 of 19

the Eastern Province, houses most of the regional administrative bodies; Khobar serves as the
business hub of the Eastern Province; and Dhahran is recognized as a center for modern science and
technology, particularly in the petroleum industry, hosting the headquarters of the Arab American
Oil Company (ARAMCO) [21]. In recent decades, DMA has undergone rapid population growth,
with its population more than doubling. It has risen sharply from 365,000 people in 1974 to 1.75
million in 2004, and currently exceeds 1.8 million, living within an area of approximately 380,000
hectares [22, 23].
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Figure 1. Map of DMA, Saudi Arabia [23].

DMA sits at the intersection of roads that connect the Arabian Gulf States of Kuwait, Bahrain,
Qatar, the United Arab Emirates and Oman, with Saudi Arabia. There are many prominent
landmarks in DMA, such as the Saudi ARAMCO headquarters, King Abdulaziz seaport, King Fahd
Airport, and King Fahd Causeway, which connects Saudi Arabia with Bahrain. Due to the presence
of seaport and connection to Bahrain and other Gulf States, the metropolis acts as vital
communication hub for the rest of the country. There are several different types of roadways
comprising well established road networks within DMA. The functional classification includes
highways, major and minor arterials as well as collector roads. Some of the important major arterials
may include King Saud Road, Prince Muhammad Bin Fahd Road, and King Abdullah Road. DMA
predominantly depends upon roundabouts and signalized intersections to manage traffic flow
within the metropolis. DMA is also emphasizing over the signal-free corridors by introducing U-
turns at regular intervals by removing traffic signals. King Faisal Road is one of the examples of this
strategy. The latest road network, along with their functional classifications, within DMA can be seen
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in Figure 2 which is derived from the Eastern Region Strategic Demand Model (ERSDM) and
compiled by Sharqia Development Authority (SDA).
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Figure 2. ERSDM 2024 Year Road Network [24].

2.2. Data Collection and Analysis

A structured questionnaire was used in this study to achieve the main aim, which is to gather
insights into the experts' views and experiences concerning road safety, SAHER, enforcement
cameras, and the condition of road infrastructure in DMA. The questionnaire design was structured
into six sections: (1) demographic details of the respondents; (2) expert views on the road safety
situation in DMA; (3) experts' perspectives on the causes of car accidents in DMA; (4) experts' views
on the current status of SAHER in DMA; (5) experts' insights on the role of SAHER in overall road
safety; and (6) experts' recommendations for enhancing road safety and the SAHER system. The
majority of the questions were close-ended, with responses based on a five-point Likert scale:
strongly agree, agree, neutral, disagree, and strongly disagree. Other questions involved choosing
from yes, no, or neutral options. To enhance its validity, the questionnaire was initially piloted with
the researchers' colleagues to assess the accuracy of the questions.

After conducting the pilot questionnaire and necessary revision, the questionnaire was
conducted online. An online questionnaire was developed using the Question Pro platform. Based
on the responses, a selection of respondents was also interviewed for more detailed feedback. The
data from this questionnaire and interviews was used for mostly quantitative but also some
qualitative analyses. The purposive sampling technique was used for the experts' questionnaire [25].
A list of experts directly or indirectly involved with road safety decisions, including those working
in planning bodies (municipality, ministries etc.), engineering organizations (Saudi Aramco,
engineering consultants etc.), public health, law enforcement etc. constituted the sampling frame for
the questionnaire. The calculations were performed employing the Statistical Package for the Social
Sciences (SPSS) and Microsoft Excel software. Descriptive and cross table analysis were performed
among the variables in the questionnaire.

3. Results and Discussion

3.1. Demographic Details of the Respondents

Table 1 provides a summary of the main characteristics of the experts taking part in this study.
Among the total respondents, 34.8% were aged between 41 and 50 years, 26.1% were between 30 and
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40 years, 21.7% were between 51 and 60 years, and 17.4% were over 60 years old. The analysis of the
respondents' characteristics reveals that all participants were male, with no female participants
recorded. This lack of female participation highlights the lower representation of women in the
transport industry, particularly in road safety. The majority of respondents were Saudi experts,
making up 78%, while non-Saudis represented 22%. The experts taking part in the study were
inquired about their education level, with the largest group 43.5% (10 in total) holding a PhD. Those
with a bachelor’s or master’s degree had the second-highest response rate, each at 26.1%. The analysis
indicates that the majority of experts come from the Government/Public sector (47.8%), followed by
those from the private sector (26.1%), retired personnel (17.4%), and security forces (8.7%). In this
study, the majority of respondents (43.5%) have more than 25 years of experience, suggesting that
most participants possess sufficient expertise to offer a well-informed perspective on the road safety
in DMA. The majority of experts have over 25 years of driving experience (60.9%). Additionally, the
results reveal that most participants (78.3%) reside in DMA, while the remaining 21.7% live in various
other regions.

Table 1. Demographic Details of the Respondents.

Characteristics Categories Absolute values Percentages
Age (years) 30-40 6 26.1%
41-50 8 34.8%
51-60 5 21.7%
Above 60 4 17.4%
Gender Male 23 100%
Female 0 0.0%
Nationality Saudi 18 78.3%
Non-Saudi 5 21.7%
Educational level Bachelor's 6 26.1%
Master's 6 26.1%
Doctorate 10 43.5%
Other 1 4.3%
Employment Private 6 26.1%
Government/Public 11 47 8%
Security Forces 2 8.7%
Retired 4 17.4%
Experience (years) 10-15 years 7 30.4%
16-20 years 2 8.7%
21-25 years 4 17.4%
More than 25 years 10 43.5%
Driving experience (years) Less than 10 years 2 8.7%
10-15 years 3 13.0%
16-20 years 2 8.7%
21-25 years 2 8.7%
More than 25 years 14 60.9%
Residence in DMA Yes 18 78.3%
No 5 21.7%

3.2. Expert Views on the Road Safety Situation in DMA

The study participants were asked to assess their sense of safety while driving in and around
the DMA. Overall, nearly 74% of experts reported feeling safer, with varying degrees of agreement
ranging from some agreeing to others moderately or strongly agreeing. The results are presented in
Figure 3. The participants were asked to assess the current road infrastructure in Dammam,
providing insight into expert users' views on the available transportation infrastructure. The analysis
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of the results reveals that a significant proportion of participants are satisfied with the existing
infrastructure, with nearly 66% expressing satisfaction, moderate satisfaction, or strong satisfaction.
However, a considerable number of experts (34%) believe that the current road infrastructure is
inadequate from a safety perspective. The breakdown of this analysis is shown in Figure 4.

1. Do you feel safe while driving in D Metr.

d ¥4
p Arear 1y

Legend
E strongly agres
B Moderately agree
[ Agree
B Neither agree or disagree
M Disagree
M strongly disagres

Figure 3. Feeling safer while driving in DMA.

2. Are you satisfied with the current roadway infrastructure conditions in Dammam Metropolitan Area
roadways?

Legend
[ Strongly Agres
= Moderstely Agree
¥ Agree
n Disagree
7 M Strongly Disagres
Add comments

Figure 4. Opinion regarding roadway infrastructure in DMA.

Highway accesses are crucial for safety, so experts were consulted to evaluate them. The analysis
revealed that approximately 50% of the experts were satisfied with the accesses, while 24% rated the
entrances and exits as poor quality. Meanwhile, 20% of the respondents neither expressed satisfaction
nor dissatisfaction with the highway accesses. A detailed analysis of this question can be found in
Figure 5. Also, experts were asked to evaluate the traffic signs, lane markings, and traffic lights. The
analysis of the results shows that a nearly equal percentage of experts are either satisfied (49%) or
dissatisfied (47%) with the traffic signs and lane markings in DMA (Figure 6). This indicates a clear
need for improvement in this area. Additionally, most experts (48%) expressed dissatisfaction with
the operation of traffic lights in DMA (Figure 7). They believe that the fixed timing plans of the DMA
signals need to be revised. This clearly highlights the need for improvements in traffic signal
operations in the region.
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3. Are you satisfied with highways accesses (entrance &amp; exits) fromito collector roads in Dammam

Metropolitan Area?

Legend
M strongly Agree
B Moderately Agree
Hagree
M Histher Agree or Disagree
.Disagree
M oderately Disagree
[[IStrongly Disagree
B Add comments

f

Figure 5. Opinion regarding highway accesses in DMA.

4. Are you satisfied with traffic signs and lane markings in Dammam Metropolitan Area roadways?
E Legend
W Strongly agree

| | Moderately agree

X I agree

i ' r M risither agree or disagree
: M Disagree

W Moderately disagree

m Strongly disagree

B Add comments

Figure 6. Opinion regarding traffic signs and lane markings in DMA.
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5. Are you satisfied with the operation of traffic light (signals) in Dammam Metropolitan Area?

Legend
[Estrongly agree
BWoderately agree
Hagree
Wnieither agree or disagree
MDisagree
Boderately disagree
[Cstrangly disagree

Figure 7. Opinion regarding traffic signal operations in DMA.

Building on the previous questions in this section, question six addressed the role of traffic police
in ensuring road safety within DMA. This question was crucial for understanding experts’ perception
of the traffic police's effectiveness in promoting road safety. The analysis revealed that most
respondents were satisfied with the traffic police's role, while nearly 18% expressed strong
dissatisfaction. Additionally, another 18% of participants indicated a neutral stance, showing neither
satisfaction nor dissatisfaction with their experience as can be seen in Figure 8. A related question to
question six was posed to assess whether DMA is satisfied with the traffic police's presence. About
45% of experts feel that there should be greater coverage from the traffic police in enforcing road
safety within DMA. Nearly 26% of experts had no opinion on the matter. Overall, the data indicates
that experts believe more attention should be directed toward increasing the traffic police's presence
for enforcement purposes. The analysis of this question is presented in Figure 9.

6. Are you satisfied with the roles of Traffic police for road safety in Dammam Metropolitan Area?

Legend

[ strongly agree
.Mnderately agree
Hagres

Wnieither agree or disagree
MDisagree

W strongly disagres

Figure 8. Opinion regarding role of traffic police in road safety.
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7. Are you satisfied with the coverage of Traffic Police of the roadways in Dammam Metropolitan Area?

2 Legend
[ Strongly agree
B oderately agres
Hagree
B Neither agree or Disagree
M Disagres
W oderately disagree
[Cstrongly disagres

Figure 9. Opinion regarding coverage (presence) of traffic police in DMA.

3.3. Experts’ Perspectives on the Causes of Car Accidents in DMA

Following the second section of the questionnaire, three questions were posed to identify the
potential causes of car accidents in DMA. The first question in this section aimed to gather opinions
on the primary causes of accidents in the area. Expert respondents identified driver distractions (such
as using cell phones, 33.9%), speeding (28.6%), and sudden lane changes (23.2%) as the leading
causes. A detailed breakdown of the results can be found in Figure 10. Experts believe that young
individuals under the age of 25 are more likely to be involved in road incidents. Specifically, the age
group of 17-25 years (48.7%) was identified as the most prone to road accidents by respondents.
Additionally, drivers under the age of 17 were also seen as vulnerable to serious accidents, with 18%
of experts highlighting this group (Figure 11).

1. What are the major causes of Road Accidents in DMA?

40 |-

Values

5357

Speeding Usingof cell-  Suddenlane  Violating traffic Driving Other causes
phones while changes signals opposite
driving direction

Figure 10. Major reasons for the Road accident in DMA.
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2. Which age group may be more likely to cause road accidents?

50

40

30

Values

20

=

Under 17 17-25 years 26-35 years 36-45 years 46-60 years  Above 60 years
(llegal)

Figure 11. Age group likely to be involved in Road Accidents.

Additionally, a cross-table analysis of questions 1 and 2 in this section reveals a strong
correlation between the 17-25 age group and both speeding and driver distractions while driving.
The findings from this questionnaire align with the trends identified in the literature review
regarding speeding and distractions among young drivers. The analysis of the cross-table is
presented in Table 2. The final question in this section addressed the existing safety policies and their
potential weaknesses. Experts were asked if they believed the current traffic police road safety
policies (including operations, regulations, etc.) had any shortcomings. The analysis of this question
revealed that experts held mixed opinions, with some believing the policies are sufficient, while
others suggested improvements were necessary, such as stronger enforcement, updating signal

operations, and revising speed limits.

Table 2. Cross table analysis for age group and major causes of accidents.

Q1. In your opinion, what are the major causes of Road Accidents

in DMA?
Using of Sudden Violatin Drivin
. cellphones e VI8 Other
Speeding . lane traffic opposite
while . L causes
. changes  signals  direction
driving
Q2. Inyour - Under 17 5% 6% 3% 0% 1% 1%
opinion, whi (Illegal)
ch age group 17-25 years 13% 16% 12% 2% 2% 3%
may be more 26-35 years 9% 9% 5% 1% 1% 3%
likely to 36-45 years 1% 1% 0% 0% 0% 0%
causeroad  46-60 years 0% 0% 1% 1% 0% 0%
accidents? Above 60 years 1% 1% 1% 0% 0% 0%

3.4. Experts’ Views on the Current Status of SAHER in DMA

Section four of the questionnaire survey focused on participants' perceptions of the current
status of SAHER in DMA. To gather insights, five questions were asked. The section began with a
question about the impact of SAHER on road safety in DMA. The analysis revealed that 86% of
participants expressed strong satisfaction with the results of the SAHER cameras. These findings
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indicate that, according to expert opinions, enforcement cameras play a crucial role in road safety.
The results of the first question are shown in Figure 12. The second question asked experts about the
number of cameras in DMA. The results showed that 50% of participants believed the current number
of cameras is sufficient for addressing road safety, while 20% had no opinion. The remaining
respondents felt that the number of cameras should be increased in DMA. The results are presented
in Figure 13.

1. Are you satisfied with the results of Saher ( Enforcement Cameras) in Dammam Metropolitan Area?

Legend
M strongly agres
.Mnderste\y agree
Hagree
W iether agree or disagres
B Strongly disagree

Figure 12. Opinion regarding results of SAHER in DMA.

2. In your opinion, current number of cameras are enough in Dammam metropolitan area?

Legend
B strongly agree
.Moderate\y agree
HAgree
W either agree or disagree
BDisagres
WMaderately disagree
DStrongly disagres

Figure 13. Opinion regarding number of SAHER cameras in DMA.

The third question in this section asked experts about the adequacy of the current types of
SAHER enforcement cameras (Fixed, Mobile, and CCTV). The results indicated that 55% of
respondents are confident in the existing types of SAHER cameras, while approximately 33% of
respondents suggested the introduction of different types within the SAHER program. Figure 14
presents the results for this question. Question four addressed the placement of cameras in DMA.
The analysis of the questionnaire revealed that approximately 52% of respondents believed the
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current camera locations on the roads are appropriate, while around 25% felt additional locations
should be considered. About 21% of participants did not have an opinion on where the cameras
should be placed. The complete results are shown in Figure 15. The fifth question, similar in nature
to the previous one, inquired about the rotation of camera locations on the roads. While about 50%
of experts were satisfied with the current camera placements, the results of this question revealed
that 73% of participants believed it would be beneficial to frequently rotate the camera locations. A
detailed breakdown of the results is shown in Figure 16.

3. In your opinion, are current types of Saher enforcement cameras (Fixed, Mobile and CCTV) sufficient?

Legend
B strongly agree
.Moderste\y agree
Eagree
W teither agree or disagree
B Disagree

Figure 14. Opinion regarding types of SAHER cameras in DMA.

4. Are you satisfied with the locations of Saher (enforcement cameras) on the roads in Dammam
Metropolitan Area?

Legend
M Strongly Agree
.Mnderate\y Agree
Hagres
M Neither Agree or Disagree
M Disagree
M Strongly Disagree

Figure 15. Opinion regarding locations of SAHER cameras in DMA.
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5. Do you support the frequent rotation of the locations of Saher (enforcement cameras) on the roads in
Dammam Metropolitan Area?

Legend
[ strongly Agree
W Moderately Agree
Hagree
W sither Agree or Disagree
.D\sagree
B Strongly Disagree

Figure 16. Opinion regarding frequently changing location of SAHER cameras in DMA.

3.5. Experts’ Insights on the Role of SAHER in Overall Road Safety

This section of the questionnaire consisted of seven questions exploring the connection between
SAHER cameras and road safety. Experts were initially asked whether SAHER (enforcement)
cameras contribute to improving road safety by reducing car accidents. Nearly all experts (95.65%)
agreed that SAHER cameras positively impact road safety, while only one expert disagreed,
responding with "No". The second question aimed to gather a deeper understanding of the impact of
SAHER cameras on road safety, specifically regarding the potential for increased car accidents caused
by sudden stops or braking near camera locations. The results revealed that the majority of experts
(39%) were uncertain about the impact, while 34% believed that accidents are not caused by sudden
stops or braking near SAHER cameras. However, nearly 26% of participants thought that an accident
could occur due to sudden braking near camera sites. Question three inquired about the presence of
SAHER cameras and their impact on feelings of safety on the roadways. As expected, most
respondents (73.9%) reported feeling safer with cameras on the road, while a smaller portion (8.7%)
indicated they do not feel safer, and 17.4% were unsure.

The fourth question aimed to gauge experts' opinions on integrating undercover police with the
SAHER program to enhance road safety. A majority of experts (52.2%) believed it could be beneficial,
while a smaller group (17.4%) thought it might not be effective. Meanwhile, 30.4% of the respondents
were uncertain about their stance. The fifth question sought to emphasize the importance of
enhancing road safety near schools and colleges, especially given the higher pedestrian traffic in these
areas, which calls for additional SAHER enforcement cameras. As expected, most experts (82.6%)
agreed, while a notable percentage (13%) were uncertain, and 4.4% believed it might not be effective.
The sixth question focused on highlighting the need to improve road safety near malls, particularly
due to the high pedestrian traffic in these areas, which necessitates the installation of additional
SAHER enforcement cameras. The majority of respondents (65.2%) agreed that cameras should be
placed near malls due to the high volume of pedestrians, while a smaller group (21.8%) disagreed,
and 13% were unsure of their opinion. The final question in this section sought the experts' views on
whether SAHER should be incorporated into the infrastructure for future master planning. The
majority of participants (82.6%) agreed, while a smaller portion (8.7%) disagreed, and another (8.7%)
were uncertain.
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3.6. Experts’ Recommendations for Enhancing Road Safety and the SAHER System

In the final section of the questionnaire, experts were asked to provide not only the available
options but also their own recommendations to help achieve the questionnaire's objective, which is
to gather insights into the experts' views and experiences concerning road safety, SAHER,
enforcement cameras, and the condition of road infrastructure in DMA. In the first question, experts
were asked to propose enhancements to the SAHER program. As shown in Figure 17, experts
suggested various improvements including wider coverage, advance warning system, public
education and awareness, and undercover surveillance. The experts were also asked to provide their
opinions on possible new violations to be incorporated into the existing SAHER program. They
suggested several new violation ideas, as depicted in Figure 18 including aggressive driving such as
sudden lane changes, tailgating, and driving over hard shoulder.

1. What improvements, if any, would you suggest for the Saher (enforcement cameras) Dammam
Metropolitan area for Road Safety?

25 [

a0 |-

L]
=]
B 15 —
c
[ ]
(5]
=
[ H]
o
10 [ )
[e=
5 : | —
[2385
Advance Wider Real-time Public Higher Increase fee Increase on-
Warning Coverage Monitoring Education Violation  for repeated vehicle
System and and fees violations  surveillance
Response  Awareness (undercover)

Figure 17. Suggested improvements in SAHER program.

2. What new violations can be added to the Sahgr ?r&g}ram (enforcement camera system) to help Road
afety?

30 |-

20 |-

Percentage

0 " .
Paint to Paint Agaressive Tailgating Expired Car Driving over Driving over
speed cameras Driving (Lane (Bumper to Inspection hard shoulder two lanesk all th
changes at high bumper at high all th
speed) speed)

Figure 18. Suggested new violations in SAHER program.

The third question of this section sought to gather expert opinions on camera placement across
different types of urban roadways. The results could assist stakeholders in DMA with camera
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distribution. Experts believe cameras should be primarily installed on high-speed highways, with
arterial roads and work zone areas also recommended for priority installations. Figure 19 illustrates
the suggested road types for priority SAHER camera placements. Experts were also asked to
recommend the most suitable land use areas for installing SAHER cameras, as this is crucial for road
safety. The results indicated that experts preferred targeting mixed land use areas (51%) rather than
focusing solely on residential or commercial zones. Figure 20 displays the results.

3. For Saher cameras, what type of roads can be most effective?

40

Percentage

Local roads Collector roads Arterialroads (  Highways (Speed  Work zone areas

(Speed ~ 30-50 (Speed ~40-80  Speed more than more than 110 or road under
Kph T0Kph-100Kph) Kph) maintenance

Figure 19. Suggested roadways for installation of SAHER cameras.

4. For Saher cameras, what type of land use can be most effective?

60

Percentage

Residential Areas Commercial Areas Mixed Used Areas (Commercial
& Residential)

Figure 20. Suggested land use for installation of SAHER cameras.

In the fifth question of this section, experts were asked to identify noticeable defects in the
SAHER system that could be improved in the future. The results indicated that nearly all of the listed
defects were considered highly important by the experts, resulting in similar percentages, as shown
in Figure 21. Lastly, the experts were asked to provide further recommendations that could contribute
to the objectives of this study. The following is a summary of the suggestions provided by some of
the experts:

e The locations for installing SAHER cameras should be clearly identified for the drivers.

e It is recommended to maintain a reasonable distance between different speed limits, such as
transitioning from 90 to 80, and then to 70, as such changes can confuse drivers.

e The presence of undercover police should be increased to address tailgating and aggressive
driving.
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e Long-range radars should be installed on the major highways inside and outside cities.
e Automated weigh in motion truck scales should be used on the highways instead of fixed scales.

5. What are the most noticeable defects in Saher system, need to be improved?

25 |-

20

Percentage

o
0
Detecting Detecting Blocking right Falling to Mo tolerance Mo tolerance
blurred plate hardshoulder turn lanes detect seatbelt for vehicle for vehicles
violations with same stopped at stop moves to
clothes color line accommodate
ambulance or
emergency
vehicles at
junctions

Figure 21. Noticeable defects in SAHER system.

3.7. Overview of the Analysis of the Collected Data

Based on the results from the experts' questionnaire, it is evident that DMA has sufficient
capacity to provide safer roadways for traffic and primarily requires improvements in the operational
and maintenance aspects of the existing roadway infrastructure. Figure 22 shows a summary of the
probable causes of road accidents and potential recommendations from experts. Distraction,
speeding and sudden lane changes are the highest cause of accidents in the opinion of the experts,
and it correlates with their opinion regarding young drivers who are more prone to these accidents.
Typically, these causes are common traits of young and novice drivers and therefore experts gave
their recommendations to cater for such violations and causes of accidents. Some of the popular
recommendations include strong enforcement and additional violations to be considered within
SAHER system.

When it comes to the SAHER system, majority of the expert showed their satisfaction towards
the technology with only concern of number of existing cameras inside DMA. Another major
takeaway from this section analysis was that as high as 75% experts recommended rotation of the
camera positions to add more coverage under SAHER program. In terms of overall safety aspects of
the SAHER program, experts showed complete faith in the system and think it can make roads safer
in DMA. Importantly, experts were of the opinion to integrate undercover police operations with the
SAHER program. Also, experts emphasize to put cameras near school and malls for aiding safer
pedestrian crossings.


https://doi.org/10.20944/preprints202501.1272.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 17 January 2025 d0i:10.20944/preprints202501.1272.v1

17 of 19

[ Expert opinion regarding probable causes of the car accidents

Speeding
Attribute of Young Drivers (17-25 years)
Expert recommendations
Speed limits

Figure 22. Probable causes of accidents in DMA.

4. Conclusion and Recommendations

This study involved a comprehensive review of existing literature, followed by an analysis of
feedback from 23 experts to examine the effects of the SAHER system on road safety in DMA, as well
as the challenges faced by the system, including the state of the road infrastructure. The study seeks
to offer a comprehensive evaluation and insights into the camera interventions currently deployed
in DMA, focusing on road safety concerns. The results highlight the essential role of the SAHER
system in improving urban road safety and emphasize the need to use SAHER for monitoring,
analyzing, and enhancing urban traffic conditions. Policymakers and stakeholders in DMA will
benefit from the guidelines and recommendations provided in this study, which include:

e Development of SAHER coverage policies: Utilize accident and demographic data to minimize
impact of unintended socioeconomic disparities on camera placement in DMA. Distribute
cameras evenly within DMA, avoiding disproportionate distribution in certain neighborhoods
or urban areas. Also, considering work zones, schools and other pedestrian friendly
neighborhood under the coverage policy for SAHER program.

e Addition of new violations under SAHER program: The SAHER system should add new
violations such as hard shoulder driving, blocking right turns into their existing system. In this
way, more variations of violations can be targeted.

e Establish consistent Evaluation Metrics or KPIs: Defining clear success metrics, such as a
reduction in collisions, injuries, and fatalities, and conducting cost-benefit analyses, will help
determine long-term success.

e Combine Behavioral Interventions: Pair camera enforcement with behavioral change campaigns,
such as pedestrian safety initiatives or driver education programs, tailored to the urban context.
Publicize the results of studies showing accident reductions to build community trust in camera
enforcement systems. Launch education campaigns highlighting the safety benefits of cameras
rather than emphasizing punitive measures.

e Enhance Legal and Administrative Support: Update traffic laws to support camera-based
enforcement, ensuring tickets or penalties issued are enforceable and transparent. Allocate
funding for camera maintenance, upgrades, and expansion based on study findings.

e Integrate Traffic Infrastructure Measures: Complement camera enforcement with other road
infrastructure interventions, such as speed humps, road narrowing, or enhanced signage, in areas
where cameras alone are less effective. Pavement marking and advanced warning signs can help
improve the overall road safety in DMA as well.
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In conclusion, the study discussed in this research article is fully expandable, with numerous
possibilities for future research of a similar nature. During the results and analysis phase, it became
evident that, despite a considerable number of experts being invited and submitting their responses,
there is potential to involve more experts in future studies. Additionally, targeting a larger public
sample could yield more reliable results, and future research could include analytical comparisons
between the responses of experts and the public.
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