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Abstract 
 

Rapid urbanization has led to a substantial increase in pedestrian activity in Khulna's Central Business District 

(CBD), especially along the corridors connecting Shibbari to Sonadanga, Dakbangla, New Market, and 

Moylapota.  This study assesses issues related to pedestrian safety by use of organized surveys and examinations 

of road features. Shibbari had the highest safety score (57), according to factor analysis, whereas Sonadanga had 

the lowest (43), mostly as a result of bad infrastructure and traffic. According to the survey, 20% of pedestrians 

thought the roads were very safe, 30% thought they were bad, and another 30% thought they were good. Twenty 

percent reported crossing the road every day, while more than seventy percent mentioned vehicle speed and 

volume as the main safety concerns. A weak correlation between accident experience and behaviors such as 

using a cell phone while walking was found by regression analysis (R2 = 0.594). The results underline the need 

for comprehensive modifications and point out serious safety flaws in the pedestrian environment. To guarantee 

safer and more walkable streets in Khulna's central business district, they include improved traffic lights, 

stringent enforcement, public awareness initiatives, and pedestrian-friendly urban design. 
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1 Introduction 
 

Pedestrian traffic in city areas around the world has meaningly expanded in recent times due to urbanization and 

population growth. According to some studies, more than 270,000 pedestrians lose their lives in traffic accidents 

worldwide. Here 90% of these deaths taking place in low- and middle-income countries every year (Pljakić et al., 

2025; Waheed et al., 2025; WHO, 2023). In Bangladesh, pedestrian safety is a major concern because most 

urban trips are performed on foot (Bishwokarma, 2025; Hasan et al., 2015; Hossain et al., 20s25). The Central 

Business Districts (CBDs) of urban areas like Khulna, with a population of over 1.5 million, have seen an 

increase in commercial and transportation activity (Islam et al., 2024). Though, there are additional safety threats 

due to inadequate pedestrian infrastructure in recent times, lack of traffic laws, and rising vehicle pressure like 

auto rickshaw. There were 6,927 traffic incidents in Bangladesh in 2024, resulting in 7,294 mortalities and 

12,019 injuries (Road Safety Foundation, 2025). About 21% of commutes in Khulna are made on foot and these 

trends highlight the critical need to evaluate pedestrian infrastructure and safety, particularly in CBD areas 

(UNESCAP, 2025). 

Pedestrian safety and walability has been determined globally. A study establishes the unequal burden placed on 

low- and middle-income countries by pedestrian road traffic injuries worldwide. The number of pedestrian 

deaths would keep rising if nothing is done (M. A. B. Khan et al., 2020). Another study reveals that 22% to 40% 

of traffic fatalities globally (Yasin et al., 2020). Numerous national and international studies have tried to 

evaluate pedestrian safety using a blend of traffic statistics, behavioral research, and infrastructure audits,. For 

example, a study has conducted in Dhaka and discovered that some micro-scale impediments, like 

encroachments and small, blocked walkways, compromise pedestrian safety and comfort in CBD regions (F. A. 

Khan & Tabassum, 2024). Another study found that, 335 traffic incidents that occurred in Chattogram between 

2015 and 2019, 65.5% included buses and trucks (Nilu et al., 2024) demonstrating the pressing need for 

increased data dependability and traffic safety. Furthermore, In Khulna 75% of walkways were blocked by 

parked cars or vendors and only 10% of intersections had designated pedestrian crossings, emphasizing 

significant infrastructure issues for pedestrian safety. It also discovered that rigid medians greatly increase road 

use efficiency and promote sustainable urban transportation, while flexible medians fail to regulate pedestrian 

crossings, resulting in decreased traffic efficiency, increased congestion, and safety threats (Fattah et al., 2021).  
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The majority of research overlooks public insight and the efficacy of infrastructure in favor of major cities and 

traffic accident data. Studies that combine user behavior and physical road features in Khulna's central business 

district are conspicuously lacking. Although policies address problems like traffic and violation, there is still 

little evidence-based planning. This study addresses the gap of the data from pedestrian by obtaining feedback 

from 300 pedestrian and assessing four important road stretches. The objective of this study is to identify the 

core pedestrian safety issues and walkability deficiencies and to offer actionable solutions to improve safety and 

walkability in the CBD area of Khulna City.     

 

2 Methodology 

 

2.1 Study Area 

Khulna is the third-largest metropolitan city in Bangladesh, situated around the Bhairab and Rupsha rivers in the 

southwest, between latitudes 22°49'–22°57' N and longitudes 89°28'–89°35' E. The city is roughly 45.65 km² in 

size. It acts as a significant commercial, industrial, and administrative hub. The city's administrative and 

commercial center is the Central Business District (CBD) is roughly 4.2 km² and mostly located in Wards 17, 18, 

and 20. Its 60,000–70,000 residential residents grow significantly during the day as a result of commuters. 

Because of its high pedestrian density and commercial activity, the Shibbari neighborhood of the central business 

district was chosen as the study's focus.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Study Area Map 

 
2.2 Sample Size 

An adequate sample size was determined based on the projected population. 

 

                       n =  =  n₀ =   = 384.1                                                          (1) 

Using the values:  E = 0.05 (5% margin of error), p = 0.5 (maximum variability), and Z = 1.96 (95% confidence 

level). 

2.3 Pedestrian Safety Measures and Functional Road Features 

 

Table 1: Pedestrian Safety Issues and Safety Factors 

 

Road Element Standard Dimension Road Element Standard Dimension 

Carriageway 7.5 m Driveways 2.5 – 3.0 m 

Median 1.2 – 2.4 m Cycle Lanes 2.0 m 

Kerbs 230 – 450 mm Camber 1 in 40 to 1 in 50 

Shoulder 3.0 – 3.6 m Right of Way 30 – 60 m 

Footpath 1.3 m Parking Lanes 3.0 m 

Source: ResearchGate (2016) 
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Table 2: Pedestrian Safety Issues and Safety Factors 

 

Pedestrian Safety Issues Safety Factors 

Pedestrians and cyclists’ vulnerability Speed, mass, lack of protection 

Crash location Crossings, shared roads 

Risk Factors Exposure 

Variations Age groups, collision partners, road types, crossing facilities 

Reduction Strategies Road design, lighting, vehicle design, protective devices 

(helmets), education and training, Speed control. 
Regulations  Traffic rules, regulations 

Source: Adapted from European Commission website 

 

The metrics and safety concerns (Tables 1 and 2) were used to assess pedestrian safety in the central business 

district of Khulna City. They form the basis for evaluating how pedestrian safety in the study region is impacted 

by functional road characteristics. 

 

3 Analysis 

 

3.1 Crossing Experience 

Figure 2: Road Crossing Experience 

 

The evaluation took into account important pedestrian safety elements.  Here in CBD, the road crossing of 

Sonadanga received the highest score. It demonstrates superior vehicle behavior, pedestrian volume, and 

obstruction control in this location. The availability of crosswalks and their crossing light made Shibbari as 

improving safety at night. On the other hand, Joragate and Dakbangla, established significant operational and 

infrastructurural deficiencies by performing poorly in signal timing, zebra marking visibility, and aural signaling. 

These results highlight the urgent need for focused upgrades, particularly in Joragate and Dakbangla.  

 

3.2 Perceived Safety 

 

Table 3: Factor Analysis 

 

1= Very Bad, 2= Bad, 3= Moderate, 4= Good, 5= Excellent 

Main 

Criteria 

(Issues) 

Sub-Criteria 

Shibbari Sonadanga Dakbangla Joragate 

Score 

Weighte

d 

Score 

Scor

e 

Weighte

d 

Score 

Scor

e 

Weighte

d 

Score 

Scor

e 

Weighte

d 

Score 

Users 

Concern 

Walking 

pattern 
4 0.3 1 0.075 1 0.075 3 0.225 

Speed 4 0.25 2 0.125 1 0.0625 5 0.3125 
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Protection 3 0.1875 2 0.125 3 0.1875 2 0.125 

Attentiveness 3 0.15 3 0.15 4 0.2 4 0.2 

Cause of 

Accidents 

Road Types 5 0.525 3 0.315 3 0.315 5 0.525 

Crossing 

facilities 
3 0.36 1 0.12 1 0.12 1 0.12 

Contributory 

Factors 
5 0.375 4 0.3 4 0.3 3 0.225 

Factors of 

Safety 

Visibility 

(lighting) 
5 0.375 4 0.3 5 0.375 2 0.15 

Road Design 3 0.1875 3 0.1875 2 0.125 3 0.1875 

Land use 

planning 
4 0.25 4 0.25 3 0.1875 3 0.1875 

Education and 

Training 
4 0.2 3 0.15 3 0.15 2 0.1 

Sustainable 

Mobility 

Promotion of 

cycling 
2 0.12 2 0.12 2 0.12 2 0.12 

Promotes 

helmets 
5 0.2 4 0.16 5 0.2 4 0.16 

Rules and 

Regulation

s 

Traffic Rules 

for pedestrians 
5 0.25 5 0.25 5 0.25 4 0.2 

Rules and 

Regulations 

for cyclists 

2 0.1 2 0.1 2 0.1 2 0.1 

Total Total Score  4.65  3.6275  3.58  3.7625 

 

Factors like user concerns, causes of accident, safety, and laws, were compared in four important crossings in 

Khulna (Shibbari, Sonadanga, Dakbangla, and Joragate). Based on user feedback, each sub-criterion was given a 

score and weight. With a weighted score of 4.65, Shibbari is on top, followed by Sonadanga (3.63), Joragate 

(3.76), and Dakbangla (3.58). Here the advantages of Shibbari are regulation compliance, road condition, and 

visibility. Though all crossings have shortcomings in terms of, road design, and crossing facilities, specific 

upgrades are required to promote walkability and non-motorized transportation are suggested. 

 

3.3 Regression Modeling 

 

Table 4: Regression Model Summary 

 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 .771a .594 .120 .466 

Predictors: (Constant), 

a) Listening Music or using cellphone while cross the road or walking 

b) Cross in between cross walk where actually not to cross 

c) Illegal Crossing 

d) Keeping personal safety 

e) High Speed at cross section 

 

The regression model reveals a moderate association (  = 0.771) between pedestrian conduct and accident 

experience with 59.4% of the variation ( = 0.594). The modified  falls impulsively to 0.120. Though, 

indicating a poor model fit. The Normal P-P Plot also exhibits departures from normality, suggesting that the 

chosen variables are not enough to adequately account for the hazards of pedestrian accidents. 
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Figure 3: Shib bari Road Crossing Section, New market Road Crossing Section, Moylapota Road Crossing 

Section, Dakbangla Road Crossing Section 

 

As the walkway widths exceeding the 1.3 m minimum, pedestrian infrastructure lacking shown in cross-sectional 

diagrams of four CBD roads. The lack of medians and narrow shoulders (0.74 m vs. 3.0–3.6 m standard), missing 

kerbs, blur pedestrian-vehicle boundaries show deficient in safety. The shoulder is severely restricted, measuring 

only 0.74 m, which is four to five times smaller than the standard 3.0 m – 3.6 m requirement. Here poorly 

integrated drainage, lack of proper driveways, and absent streetscape elements reduce safety and accessibility, 

especially for vulnerable users. These issues highlight the urgent need for urban design upgrades that align with 

national and international standards. 

 

Table 5: Functional Feature Checklist 

 

Element Standard Section 1 Section 2 Section 3 Section 4 

Median 1.2-2.4m ✓ ✓ ✓ ✓ 

Kerbs 230-450 mm ✓ ✗ ✓ ✓ 

Shoulder 3.0-3.6m ✓ ✗ ✓ ✗ 

Footpath 1.3 m ✗ ✗ ✗ ✗ 

Cycle Lanes 2 m ✓ ✓ ✓ ✓ 

 

 

4. Discussion 

 

The aim of the study was to determine the most significant issues with pedestrian safety and resolve concerns 

related to walkability in the CBD area of Khulna city. The results show significant issues with the crossing and 

infrastructure. Joragate and Dakbangla crossings obtained low scores because of fading markings and poor signal 

timing. Traffic volume and vehicle speed were cited by more than 70% of respondents as the two main safety 

issues. On the other hand, Shibbari received the highest safety score (4.65). The study revealed significant design 

flaws: walkways were wider than required (2.54 m vs. 1.3 m) and shoulders were only 0.74 m (compared to 3.0–

3.6 m standard). This imbalance exacerbated by missing kerbs, which reduce safety margins. The findings from 

the regression analysis show that risk is driven more by infrastructure failure than by pedestrian behavior. So, 

immediate upgrades require in Joragate and Dakbangla to ensure safer pedestrian areas. 

 

 5. Conclusion  

 

Shibbari, Sonadanga, Dakbangla, New Market, and Moylapota are the four primary road sections for the 

assessment of pedestrian safety in Central Business District (CBD) of Khulna City. The study examines both 

physical evaluations of road features and surveys with structured questionnaires. It points out thoughtful flaws in 

the existing infrastructure that have an adverse consequence on pedestrian safety. The results indicate significant 

variations in the safety performance along the study area. With the highest factor analysis score, the Shibbari 

sector showed safer circumstances as a result of better road design, increased visibility, and greater adherence to 

traffic laws. On the other hand, the Sonadanga sector had the lowest score signifying problems with the quality 

of the infrastructure and pedestrian crossing facilities. These findings are consistent with larger trends in 

Bangladeshi cities, where there are usually insufficient and poor maintained pedestrian facilities. Inadequate 

driveway design and poor drainage system incorporate all contribute to a dangerous pedestrian environment. 

Perceptions among pedestrians indicate that immediate action is required. While many respondents said the road 

conditions were very poor, only a small percentage said they felt safe. The low adjusted R-squared value 
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indicates that behavioral factors have a minimal impact on accident variation. This demonstrates how systemic 

errors and infrastructure have a big impact on pedestrian safety. 

An integrated strategy is needed to increase pedestrian safety and walkability in central business district of 

Khulna city. Installing pedestrian-friendly traffic lights, rigorously enforcing traffic regulations, and starting 

public awareness campaigns should be highest priority. The addition of well-defined curbs, sufficient medians, 

broader, unhindered walkways, and well-planned pedestrian crossings with appropriate lighting and signs should 

be the primary emphasis of infrastructure upgrades. In order to make Khulna's urban environment safer, more 

inclusive, and walkable, several crucial components must be addressed. 
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