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Infroduction

>

According to the United Nations (2019), globally by 2050, 68% of people are expected
to live in urban areas.

Growing urbanization increases the number of vehicles attempting to use the road
system (Ikidid, El Fazziki and Sadgal, 2021) and

Rapid growth and urbanization have led to an over-reliance on road transport and a high
rate of motorization in intra-urban sub-saharan African countries

Traffic congestion is viewed as a significant obstacle to achieving sustainable urban
growth since it results in longer travel durations, higher energy usage, more frequent
road accidents, and increased environmental harm.

Consequently, finding ways to ease traffic congestion has emerged as a significant
subject in every city (Fattah et al., 2022)



Infroduction

» The relocation of Nigeria’s Federal Capital from Lagos to Abuja came with some
unintended consequences such as a population surge that put strain on existing
infrastructure. This also led to the formation of low income suburbs throughout the city.

» Due to the high cost of accommodation in the city centre, most government workers
chose to live in the suburbs and commute to the city centre daily for work purposes,
causing a recurrent traffic congestion along the arterial roads.

» Nyanya is one of the most populated low-income suburbs in Abuja whose proximity to
the city centre explains the area's growing population resulting in recurrent traffic
congestion on this arterial route connecting the suburb to the city centre.

» Traffic congestion on this road corridor has increased to the point where it can take up
to one hour to commute between Nyanya and the city centre for a trip that should
otherwise not be more than 10 to 12 minutes duration.



Justification



Justification

» Nyanya, a key gateway suburb linking Abuja to Nasarawa State and Nigeria‘s north-central and
north-eastern regions, is one of the most congested corridors in the Federal Capital Territory. The
route serves as a critical arterial connection for daily commuters, government workers, and inter-
regional traffic.

»  Persistent traffic congestion on this corridor has escalated travel costs, increased accident rates, and
reduced commuter productivity. Without targeted interventions, these issues could destabilize
Abuja’s transport system and impede sustainable urban development.

»  This research addresses an urgent need to quantify congestion patterns, identify peak-hour
dynamics, and assess their correlation with crash occurrence. The insights generated will inform
data-driven traffic management strategies and urban planning decisions.

> Furthermore, the study supports SDG 11 (Sustainable Cities and Communities) and AU Agenda
2063 Goal 1 (High Standard of Living, Quality of Life, and Well-being for All Citizens) by promoting
economic efficiency, reducing delays, enhancing road safety, and contributing to a more sustainable
transport future for Abuja (AU Auda-nepad. (2022);UNEP-DHI (2018).



Aim and Objectives



Aim of the Study

» This study investigates vehicular traffic congestion along Nyanya road Abuja,
FCT, focusing on its nature, characteristics and relationship with accident
occurrence in order to proffer solutions to congestion on the road corridor



Objectives of the Study

To establish the nature and
characteristics of vehicular
traffic congestion along
Nyanya road.

What is the traffic volume along the road corridor?

What are the bottlenecks that causes congestion
along the road corridor?

How much time is spent in traffic during peak and off-
peak periods on Nyanya road in Abuja?

What is the delay time spent in traffic during
congested periods?

How many people are affected by the time delay
spent in traffic congestion?

Traffic Metro Count survey

Google Map Congestion
Identification

Field Observation

Google Map Travel Time Survey

Floating Car Data

Vehicle Occupancy Survey
(Windshield Method)

Traffic Flow Analysis
Travel Time Analysis
Travel Time Delay Analysis

Vehicle Occupancy Analysis

To examine how traffic
congestion relates to
accident occurrence along
Nyanya road.

What is the frequency of accidents on Nyanya Road?

How does the severity of accidents on Nyanya Road
relate to traffic congestion levels?

Accident Data Analysis

Congestion /Accident Data
Correlation

Regression Analysis




Research Methodology



Study Area Selection

»  Nyanya was strategically chosen due to its high commuter population density, its role as a major
residential hub for workers in Abuja,Nigeria and its significance as a corridor linking the FCT to
surrounding states. The 16.2 km?2 area is administered by the Abuja Municipal Area Council and
experiences intense morning and evening traffic flows.
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Data Sources and Collection Methods

>

>

Traffic Volume & Speed Data: Classified vehicular traffic volume and speed were
measured using calibrated MetroCount pneumatic tube counters installed at strategic
points along the corridor. Data was collected continuously over a 7-day period, covering
both weekdays and weekends, and processed using MS Excel.

Travel Time Data: Google Live Traffic data was obtained during morning peak (7—10 am),
off-peak (12-3 pm), and evening peak (4—7 pm) periods. This was complemented by
Floating Car Data (FCD) using MyTrack GPS app on Android devices, with runs
conducted on Monday, Wednesday, and Sunday to capture temporal variations. Python
scripts were used for processing and statistical validation.

Accident Data: Five years (2020—-2024) of crash records for Nyanya Road were sourced
from the Nigerian Federal Road Safety Corps (FRSC). These were analyzed in MS Excel
to identify temporal patterns, high-risk locations, and correlations with congestion
periods.



Data Sources and Collection Methods

» Geometric and Network Mapping: Google Traffic Maps were used to map road geometry,
identify congestion hotspots, and integrate spatial data into the analysis.

» Vehicle occupancy Data: Vehicle Occupancy survey was carried out using the Windshield
Method for three weekdays (Monday, Wednesday and Friday0O during the peak morning
peak periods (7am-10am). Ms excel was used to analyze the data.



Results and Discussion



Estimated Capacity for Nyanya Road

» The Highway Capacity manual was used for the estimation of Nyanya Road Capacity

Capacity = BaseCapacity X fyy X Lanes
Where: BaseCapacity = 1,000 + 20 x FFS; for FFS < 60;2,200 otherwise

fuv = adjustment for heavy vehicles

1
Jw = X PT X (BT = 1))

PT = HPMS data item 23 + HPMS data 1item 25

ET = 1.51fHPMS data item 2 indicates a forma urban area; otherwise:
= 1.51f HPMS data item 44 = |
= 2.51f HPMS data item 44 = 2
=4.51f HPMS data item 44 = 3

FFS =HPMSdataitem14+35

Lanes = HPMS data item 10




Estimated Capacity for Nyanya Road
»  Estimated Capacity of Nyanya Road is 6,325veh/h using the HCM and collaborates with
6000veh/h for the 3 major Lanes as provided by (Min. of Works n FCDA, Nigeria).

Capacity per Lane
Lanesper  Total per Hour
RoadName  Direction  Lanes (vehicles)
Nyanya 5 10 2,000
Road

0.95831337

2200

G RO



Average Daily Traffic (ADT) for Nyanya Road
» Nyanya road ADT is 56,255

Both Ways

To Abuja

To Nyanya




Nyanya Road Daily Vehicle Class Distribution

> 80% of the vehicles on the road are Cars, SUVs and Short Buses.

Week Avg %

6,334 11.3%

45,015 80.0%

2,311 4.1%

723 1.3%

1,872 3.3%




Nyanya Road Daily Variation in Traffic
» Daily Variation between inbound and outbound traffic btw Nyanya and the City Centre is

minimal
Nyanya Daily Variation in Traffic
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Hourly Traffic Distribution (Nyanya to City Centre)

> Traffic skews towards the City centre in the mornings and peaks between 6am to 10am
with over 2500 veh/h, after which it starts dropping. This shows typical morning
commute from suburb to City Centre work trips.

Hourly Traffic Flow From Nyanya to City Centre
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Hourly Traffic Distribution (City Centre 1o Nyanya)

» Traffic skews towards Nyanya in the evening and peaks between 4pm to 8pm with over
2.800 veh/h after which it starts dropping, showing typical evening commute back
home to the suburb after work

Hourly Traffic Flow from City Centre to Nyanya
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Week Average Traffic Flow

» Traffic flow is skewed towards City Centre in the morning (6am-10am) and skewed
towards Nyanya in the evening (4pm-8pm)

Nyanya Road 7-Day Average Hourly Traffic Flow
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Weekday Average Speed

» There are drops in speed from 6am to 12pm (as low as 28km/h) and 4pm to 8pm (as
low as 37km/h) indicating congestion

Nyanya Road Weekday Average Speed
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Nyanya to City Centre Peak Hour Travel Time

» Highest peak Travel Time is 33mins on Thursday Morning (7:05-8:05AM)

7:10 - 8:10

4:00 - 5:00

6:15 - 7:15, 6:20 - 7:20,

30 7:00 - 8:00 30 6:25 - 7:25, 6:30 - 7:30

31 7:10 - 8:10 28 6:30 - 7:30

33 7:05 - 8:05 28 (6:55 - 7:55) and (7 - 8)

(6:25 - 7:25), (6:30 - 7:30),

31 7:30 - 8:30 29 (6:35 - 7:35)

27 9:00 - 10:00 29 (5:55 - 6:55) and (6-7)
(8:55 - 9:55) and (5:15 - 6:15), (5:20 - 6:20)

26 (9:00 - 10:00) 26 and (5:25 - 6:25)




City Cenitre to Nyanya Peak Hour Travel Time

> Highest Peak Travel Time is 49mins on Tuesday Evening (6:35-7:35PM)

(4:35 - 5:35),
(4:40 - 5:40)
and (4:50 -
26 (8:05 - 9:05) and (8:10 - 9:10) 30 5:50)
26 (7:45 - 10.00) 49 6:35-7:35
26 7:00 - 10:00 41 6:35 -7:35
27 8:15 -9:35 30 6:45 - 7:50
26 8:25 -9:40 30 6:45 - 8:00
26 8:35-9:45 32 (5:55 - 6:55) )
26 (9:00 - 10:00) 26 (5:15 - 6:25)




Nyanya to City Centre vs City Centre to Nyanya Peak Hour Comparison

» Nyanya to City Centre has higher Morning peak travel times than City Centre to Nyanya
while City Centre to Nyanya has higher Evening peak travel times than Nyanya to City

Centre

Nyanya-City Centre VS City Centre-Nyanya
Morning Peak Hour Travel Time
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Nyanya to City Centre vs City Centre to Nyanya Peak Hour Comparison
(MyTrack GPS Data)
» Nyanya to City Centre has higher Morning peak travel times than City Centre to Nyanya

while City Centre to Nyanya has higher Evening peak travel times than Nyanya to City
Centre

Nyanya - City Centre vs City Centre - Nyanya (Morning Peaks)
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Nyanya to City Centre Off-peak Travel Time

» Nyanya to City Centre has a stable Off-Peak Travel Time during weekdays(23-25mins).

Nyanya-City Centre Off-Peak Hour Travel Time (mins)
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City Centre to Nyanya Off-Peak Travel Time

»  City Centre to Nyanya Off-Peak Travel Time is stable during weekdays and drops during
weekends

City Centre-Nyanya Off-Peak Hour Travel Time (mins)
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Nyanya to City Centre Peak vs Off-Peak Travel Time Comparison

» Nyanya to City Centre shows significant difference between Peak Hour Travel Time and
Off-Peak Hour Travel Time

Nyanya-City Centre Peak Hour Travel Time vs Off-Peak Hour
Travel Time
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City Centre to Nyanya Peak vs Off-Peak Hour Travel Time

» City Centre to Nyanya shows a significant difference between Peak and Off-Peak Travel
Times

City Centre-Nyanya Peak Hour Travel Time vs Off-Peak
Hour Travel Time
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Nyanya to City Centre Travel Time Delay (Google Traffic Data)
» Nyanya to City Centre Highest Travel Time Delay is 23mins (Thursday)

Day Peak Hour Travel Time|Free Flow Travel Time|Travel Time Delay
(mins) (mins)
Monday 28 10 18
Tuesday 30 10 20
Wednesday |31 10 20
Thursday 33 10 23
Friday 31 10 21
Saturday 27 10 17
Sunday 26 10 16




City Centre to Nyanya Travel Time Delay (Google Traffic Data)
»  City Cenre to Nyanya Highest Travel Time Delay Time is 38mins (Tuesday)

Day Peak Hour Travel Time (mins) |Free Flow Travel Time Travel Time|Travel Time
(mins) Delay
Monday 30 10 20
Tuesday 48 10 38
Wednesday 41 10 31
Thursday 30 10 20
Friday 30 10 20
Saturday 32 10 22
Sunday 28 10 18




Causes of Congestion on Nyanya Road

» Presence of a big roundabout and a major car park at AYA where traffic takes people to
different parts of the FCT, as well as in and to and from other Eastern states through
Nassarawa State.

» Presence of Army View Estate at ABACHA BARRACKS which brings in traffic from the
Estate to join traffic on the main road.

» Presence of a Bus Stop at KUGBO where drivers stop to pick up and drop off passengers,
creating an encroachment into the main road.

» Presence of a Flyover, where additional traffic flows through to join traffic down on
Nyanya road



Nyanya Road Vehicle Occupancy Rate

» Vehicle with the highest Occupancy rate is Coasters, Midi and Long buses with a VOR of
20.2 while Tankers & Trailers have the lowest VOR of 1.4.




Number of People affected by Congestion on Nyanya Road

» Total Number of People affected by Delay on Nyanya road daily is 304,309. This is also
implies number of people exposed to accident risk on Nyanya road daily.

10,768
45,015 5.4 243,081
2,311 20.2 46,682
723 1.6 1,157
1872 1.4 2,621
304,309




Crash Count By Day of Week for Nyanya Road (2020-2014)
» 5 Years Total Crash Count is 113 with the highest occurrence on Tuesday (23).

No. OF CRASHES BY DAY OF THE WEEK (2020- 2024)

25

20

15
10
| ]
0

Monday Tuesday Wednesday*® Thursday Friday Saturday Sunday



No of Persons Injured By Day of Week for Nyanya Road (2020-2014)

» Highest Number of people injured (60) occurred on Tuesday.

No. OF PERSONS INJURED BY DAY OF THE WEEK (2020 -
2024)
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No of Persons Injured By Day of Week for Nyanya Road (2020-2014)
» Highest Number of persons killed (3) occurred on Monday & Tuesday.

No. OF PERSONS KILLED BY DAY OF THE WEEK (2020 -
2024)
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Week ADT correlated with Crashes for Nyanya Road (2020-2014)

» Correlation Coefficient btw ADT and Traffic crashes is 0.22 which implies a slight positive
relationship between ADT and Traffic Crashes correlation. Independent variable is ADT

Weekly Average Daily Traffic and Road Traffic Crashes
(2020 to 2024)
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Week ADT and Crashes for Nyanya Road (2020-2014)

»  Correlation coefficient between ADT and Persons Injured is 0.21 which implies a sight
positive relationship btw ADT and No of people Injured in a crash. Independent variable
is ADT

Weekly Daily Traffic and Road Traffic Injured (Killed)
(2020 to 2024)
* Tuesday Outlier
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Week ADT and Crashes for Nyanya Road (2020-2014)

»  Correlation Coefficient between ADT and person Killed is 0.56 which implies a strong
positive relationship btw ADT and No of persons killed in a crash. Independent variable is
ADT

Weekly Average Daily Traffic and Road Traffic Fatalities
(Killed) (2020 to 2024)
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Comparison of Timing of Traffic Crash Occurence (2020-2014)

» Traffic Crashes are higher from Nyanya to City Centre during the morning peak period
and higher from City centre to Nyanya during the evening peak period, implying a
relationship btw Congestion and Traffic Crashes

Comparison of Timing of Traffic Crashes btw Nyanya to City Centre and
City Centre to Nyanya (2020 to 2024 )
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Comparison of Timing of Traffic Crash Occurence (2020-2014)

» Traffic Crashes are higher from Nyanya to City Centre during the morning peak period
and higher from City Centre to Nyanya during the evening peak period, implying a
relationship btw Congestion and Traffic Crashes.

Comparison of Timing of Traffic Crashes btw Nyanya to City Centre and
City Centre to Nyanya (2020 to 2024)
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Summary of Key Findings

>

This study reveals the estimated capacity of Nyanya road, Abuja to be 6,325, ADT to be 56,255,
and 80% of the vehicles on the road are Cars, SUVs and Short Buses.

Traffic flow is skewed towards the City Centre in the mornings peaking between 6am to 10am
with over 2500v/h and skewed towards Nyanya suburb in the evenings peaking between 4pm to
8pm with over 2,800/h, reflecting the typical home to work and back home commute.

Traffic peaks of 2500veh/h and 2,800veh/h is below road capacity of 6,325, however drops in
Average speed to as low as 26km/h, towards the City Centre in the mornings and as low as
37km/h towards Nyanya in the evenings indicate congestion implying bottlenecks on the road.

The Nyanya-City Centre experiences higher morning peak hour travel times due to inbound traffic
while City Centre-Nyanya experiences higher eveninﬁ peak hour travel times due to outbound
traffic. Weekend, however, maintain a stable traffic flow pattern.

There are identified bottlenecks causing congestion at AYA, Abacha Barracks, Kugbo, and Karu.



Summary of Key Findings

» Number of people affected by travel time delay on Nyanya road daily is 304,309. This
also implies number of people at risk of road crashes on Nyanya route.

» Nyanya road corridor has a 5 years total crash count of 113, number of injured persons
(204) and number of persons killed (10).

» The correlation coefficients all indicate there are positive relationship between ADT and
Road Traffic Crashes, however, the degree of relation is relatively low for number of
traffic crashes and number of persons injured but high for number of persons killed.This
implies there are other factors aside ADT that contributes to road crashes.

» There is a noticeable relationship between the time period of congestion and time of
traffic crashes.



Contributions to Knowledge



Contributions fo Knowledge

>

Integrating Traffic Flow, Speed, and Safety Data: Providing a comprehensive congestion
assessment that links volume, speed, and crash data for the Nyanya corridor—rare in
Nigerian traffic studies.

Introducing a Multi-Source Travel Time Validation Method: Combining Google Live Traffic
data with Floating Car Data (FCD) and GPS tracking ensures more robust and reliable
travel time measurements in data-scarce environments.

Developing a Temporal Congestion Profile for Nyanya: Establishing detailed hourly, daily,
and weekly congestion patterns specific to a high-density suburban—urban commuter
route in Abuja.



Contributions fo Knowledge

»  Evidence-Based Policy Implications: Offering actionable insights for traffic management

interventions such as staggered work hours, intelligent transport systems (ITS), and
junction redesigns to improve flow and reduce accidents.

»  Contributing to Sustainable Urban Transport Goals: Directly linking findings to SDG 11
and AU Agenda 2063, demonstrating how congestion mitigation can enhance economic
productivity, safety, and quality of life in African cities



Conclusion and Recommendation



Conclusions

» This study established that recurrent traffic congestion along the Nyanya Road corridor is
primarily driven by specific bottlenecks at locations such as AYA, Abacha Barracks,
Kugbo, and Karu. These constraints significantly contribute to prolonged travel times,
particularly during peak commuting hours. Although the correlation between Average
Daily Traffic (ADT) and the number of traffic crashes or injuries is weak, indicating the
influence of other contributing factors, there is a notable and strong positive relationship
between ADT and the number of fatalities.

»  Furthermore, the temporal analysis confirms that the timing of congestion closely aligns
with the timing of crash occurrences, highlighting the safety implications of peak-hour
traffic conditions. The findings underscore the dual challenge of managing both mobility
and safety on this critical suburban—urban commuter route. Without targeted
interventions, congestion will continue to impact commuter productivity, economic
efficiency, and road safety in the Federal Capital Territory.



Recommendations

» Targeted Bottleneck Mitigation — Conduct a detailed engineering study of congestion
hotspots to determine the most effective interventions, such as junction redesign,
dedicated turning lanes, and removal or relocation of obstructive roadside activities.

»  Public Transport Enhancement — Expand and modernize high-capacity public transport
options for daily commuters, with priority given to affordable, reliable, and time-efficient
services that reduce dependency on private vehicles.

» Intelligent Transport Systems (ITS) — Deploy adaptive traffic signal control, real-time
traffic information platforms, and incident detection systems to improve flow and reduce
delays.

»  Road Safety Integration — Align congestion management measures with road safety
initiatives, including speed management, improved signage, and safe pedestrian
facilities, to address both mobility and accident reduction goals.



Recommendations

»  Policy and Enforcement — Strengthen enforcement against illegal parking, roadside
trading, and unsafe public transport stopping practices, while complementing
enforcement with public awareness campaigns.
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