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ABSTRACT
In this study an assessment of air quality
along the transport corridor of Kaduna
metropolis was carried out with significant
results. Data for the work were collected
using instruments for measuring air quality,
that is, commercial samplers. Three gases
were actually collected from ten sample
locations. The air samples were analysed
statistically using the mean of the
distribution, and descriptively interpreted.
In this study, it was revealed that air quality
vary across the sample points, for instance,
reference to the grand mean line 0.2221 for
SO2 at two major intersection points of
Leventis and Stadium varies, higher value in
the mornings and lower values in the
evenings, above and below the grand mean,
respectively. For CO21308 grand mean
point,four locations had higher values above
the Grand Mean (GM) point and lower

values below the grand mean are six
locations. For Carbon monoxide levels,
seven locations had higher values above the
grand mean of 22.25 while three locations
had lower values below the grand mean.
Therefore, all areas with low level of carbon
monoxide and carbon dioxide were
associated with thick vegetation as against
areas of scanty vegetation with high levels of
CO and CO2. It was thus recommended that
possible planting of trees and horticultural
activities along the transport corridors of
Kaduna metropolis should be carried out in
order to reduce the presence of pollutants
and degraded air.

Keywords: Air pollutants, Air quality,
Environmental performance, Transport
Corridor.

Introduction

According to the Collins Dictionary of

English (2018), air quality is the degree to

which air is suitable or cleans enough for

humans, animals and plants to remain

healthy. In other words, it is the magnitude

to which air is free in a particular place. It

also refers to as the condition of the air

within our surrounding which could be good

or poor/bad in quality. Good air quality

pertains to the degree which the air is clean,

clear and free from pollutants such as
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smoke, dust, and smog among other gaseous

impurities in the air…Poor air quality is

usually harmful to humans and the

environment (Yee, 2012).  The World

Health Organization, ‘WHO’ (2018), stated

the followings as the major contaminants

that degrade air quality particulate matter

(PM 2.5 and PM 10), carbon

monoxide(CO), Ozone (O3) Black Carbon

(BC), Sulphur Dioxide (SO2) and Nitrogen

Oxides (NOx), they are also referred to as

air pollutants. Considering the rapid increase

in automobile ownership and use in

developing nations of the world, including

Nigeria, air pollution cannot be completely

eliminated but steps can be taken to

minimize it (Choudhary and Garg, 2015).

The primary pollutants identified by WHO

are basically sourced from fuels and fossils

or vehicular emissions of combustion

engines. For instance, Sulphur Oxides are

from coal and petroleum, NOx is expelled

from high temperature combustion, Carbon

monoxide (CO), a non-irritating but highly

poisonous gas and a product of incomplete

combustion of gas, coal, wood and purified

Methylated Spirit PMS of automobile

exhaust. Therefore, vehicular emissions are

major contributors to the poor quality of air

in Nigerian cities. In most developing

countries today, vehicular emission levels

are usually not checked nor certified during

registration and licensing by the constituted

environmental regulating bodies that further

leads to increasing levels of pollution (Abam

and Unachukwu, 2009). Vehicular emissions

contribute about 50-80% of NO2 and CO

concentration in developing countries (Fu,

2001, and Goyal, 2006). This situation is

alarming and is predicated on the poor

economic disposition of developing

countries. Poor vehicle maintenance culture

and importation of old vehicles which

culminate to an automobile fleet dominated

by a class of vehicles known as ‘super

emitters’ with high emission of harmful

pollutants, has raised high this figure of

emission concentration (Abam and

Unachukwu, 2009). Brunekeef (2005) also

acclaimed that in developing countries super

emitters contribute about 50% of harmful

emissions to the entire average emission as

air pollutants. Organisation for Economic

Cooperation and Development
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‘OECD’(1999)  further reported that in

Mexico City, for super emitters is reported

to be responsible for 90% of hydrocarbon

and CO emissions and 80% of NOx

emission accounting for 60% of the

kilometers travelled in the country. These

are clear indices to high levels of traffic-

related pollution in developing countries

(Abam and Unachukwu, 2009), with Nigeria

cities inclusive.

By 2030, urban populations worldwide are

expected to grow by 1.4 billion people, with

city and town dwellers accounting for over

sixty percent of the total world population

(United States Agency for International

Development (USAID), 2017). However,

Nigeria, is one of worlds’ countries that is

currently the seventh most populated in the

world and projected to increase from its

present estimated number of 183 million

people to about 273 million persons by year

2050 and more than seventy five percent of

this population is projected to reside in cities

being the engine and centres of economic

growth (United Nations Department of

Economics and Social Affairs (UNDESA),

2017). With this fast rate of urbanization,

population increase and poor environmental

performance, beyond the needs of the

people, would be the depletion of the

existing infrastructural facilities with more

implications on urban infrastructure flows

such as energy, water, and sanitation

services (Nigeria Infrastructural Advisory

Facility ‘NIAF’, 2012), with concomitant

consequences on urban environment. Poor

air quality has been observed as one of the

environmental problems of urban areas in

developing countries, Nigeria inclusive. This

has been attributed to the high reliance by

the people on fuel wood for cooking in

homes, indiscriminate open air burning of

solid waste, increasing use of gasoline by

cars for transport and diesel generators in

homes and business areas due to

incessant/unreliable electricity power

supplies and release of fumes and emission

from the aforesaid (WHO, 2016). These

activities in turn increase air pollution.

Unfortunately, very little attention has been

given to environmental and health quality

standards of the citizens in terms of policy

formulation and strategies by government,
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organizations and individuals in addressing

it. Globally, cities account for about seventy

per cent of CO2 emissions, which comprise a

significant share of global greenhouse gas

emissions, the bulk of these being generated

in building and construction, urban

transport, and energy sectors development

(Chander, 2012). The WHO Report (2016)

revealed that some Nigerian cities are

amongst worlds’ dirtiest in terms of air

quality. For example Onitsha which is one

of the economic hub in south eastern region

of Nigeria recorded thirty percent beyond

the WHO air quality guidelines of

Particulate Matter Concentration (PM 2.5)

and Kaduna metropolis, a central part of

Northern Nigeria which serves as a transport

hub linking the Northern states with the

Southern parts of Nigeria. They recorded

PM10. Aba and Umahia towns which are

also located and serve as economic hub of

the south eastern region were rated sixth and

sixteenth respectively on ranking position as

the world’s dirtiest cities.

With the foresaid situation, Nigerian cities

will be far from achieving the Sustainable

Development Goal (SDG)11 target 6 and 9

by year 2030 ‘reducing the environmental

impact of cities...paying special attention to

air quality and increasing the number of

cities and human settlements adopting and

implementing policies and plans towards

resource efficiency, mitigation and

adaptation to climate change’. This therefore

calls for a concern to evolve ideas and

strategies that could ameliorate the situation

of poor environmental performance of

Nigerian Cities that is largely influenced by

anthropogenic factors. This is indeed a

promising time to think about the above and

promote the environmental role of cities

(Beatly, 2012).  Studies have shown that, an

estimated 7 million people die per annum

from air pollution related diseases, including

stroke and heart diseases, respiratory illness

and cancers (World Health Organization and

Climate and Clean Air Coalition, 2014). Air

pollutants also damage the climate from fine

particles of black carbon (soot) from diesel

and biomass combustion. However,

reducing air pollution and cushioning effects

would save lives and slow the pace of near

term climate change (World Health
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Organization and Climate and Clean Air

Coalition, 2014)

Several aforementioned studies had

examined the air quality of some cities in

developing countries at the difference points

of cities such as the industrial, commercial

and residential areas. However, there remain

unanswered questions on the status of air

quality along the transport corridors of

cities. The foresaid inspired the focus of this

paper to assess the current air quality of

transport corridorKaduna metropolis, one of

the metropolitan areas innorth central region

of Nigeria. The focus of this paper is

achieved through reviewing of the concepts

of air quality and assessment of the field

collected air quality data of Kaduna

metropolis for possible recommendations

towards improvement.

The Study Area

Kaduna Metropolitan area is located

between Latitudes 10°25'15''N and

10°36'08''N and Longitudes 7°23'31''E and

7°29'33''E. It is the capital of Kaduna state

and it is made up of two (2) Local

Government Areas: Kaduna North and

Kaduna South.It include parts of Chikun and

Igabi LGA’s with the existence of distinct

local administrators as shown in figure 1.1

and 1.2. Kaduna metropolis, is an area

situated within north central Nigeria, is

politically classified as belonging to the now

'North - West' zone of the current six (6)

Geo - political zones of Nigeria.  The

metropolis has a projected population of

1,123,581 persons with growth rate of

2.55%, Kaduna City (Metropolis) is the fifth

largest city after Lagos (10, 578,000), Kano

(3,395, 000), Ibadan (2, 837, 000) and Abuja

(1, 995,000) (Max Lock, 2010).

Historically, Kaduna metropolis became

prominent as a result of being the

administrative capital of Northern Nigeria

Protectorate from 1912 to 1917 and

headquarters of North Central State (made

up of Zaria and Katsina provinces) between

1967 and 1975. In 1975 the name changed

Kaduna state carved out from North Central

State to Kaduna metropolis remaining as the

capital while Katsina later became a state in

1996.It is populated by about 59 to 63

different ethnic groups if not more with the
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exactitude of the number requiring further

verification through a genuine field work

(Max Lock,  2010)

Fig. 1:  Kaduna Metropolitan Areas

Source: KADGIS, (2017).

Materials and Methods

Data were generated largely from secondary

sources from both published and

unpublished materials. The literature review

and conceptual framework covered basically

issues relating to air quality. Air samples

covering CO2, SO2 and CO were collected

from ten locations as shown in figure 1, with

the aid of air quality measuring instruments
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called commercial air samplers which are

pivotal to the primary data of this article for

only the primary pollutant gases as classified

by WHO 2006. These measures were taken

to determine the variations in gas level

between the study locations. The sampling

locations included: Leventis roundabout

328175.90E, 1163572. 88; FRCN junction

329219. 89E,1163695. 11N; Police

Headquarters junction 329274. 30E1163334.

54N; Police College roundabout 329555.

57E1161722. 69N; Stadium roundabout

327679. 68E1161327. 44N; Station market

roundabout 326956. 24E1160462. 71N

Dutsinma junction 324705. 06E1162681.

75N; Command junction 327465.

55E1155003. 75N; NNPC Refinery junction

335214. 60E1154664. 41N; Mando

roundabout 328503. 50E1170534. 79N; and

Kawo overhead bridge 330069. 86E

1170532. 34N. The data were analysed

using mean and standard deviation graph

that was used to present the outcomes of

carbon monoxide, and Carbon dioxide. The

paper focused on CO, SO2 and CO2 in order

to establish the need and rationale for city

greenery only. The study restricts the

collection of air samples within the

metropolitan jurisdiction of 30 kilometres

(Max Lock, et.al, 2010) of Kaduna.
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Figure 2. Kaduna metropolis: sampling locations of air quality.

Source: Lawal and Habila (2018)
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RESULTS AND DISCUSSION

Carbon monoxide (CO) distribution in

Kaduna metropolis

Figure 3 reveals an average level of carbon

monoxide across the various locations in the

evening compared with the morning period

at all points. Perhaps, more motorists plying

the transport corridors for journeys to work

and business places, and in the evenings

fewer motorists returned back from work or

from recreational trips. The refinery

junction, stadium roundabout, Kawo Fly

over, Kawo Mando roundabout, command

junction and Dunstima junction had higher

values of Carbon monoxide above the grand

mean of 22.25, while, FRCN round about

Police College, and Station roundabout had

lower values below the grand mean.

However, some points had high CO values

and lower values as against the mean value

of 22.25.
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Figure 3: Distribution of CO at sampling points in Kaduna metropolis.

Source: Lawal, Salisu, Saidu, Isah, and Habila, (2018).

Carbon dioxide CO2 distribution in Kaduna metropolis

Figure 4.1 reveals the CO2 distribution

across the sampling points in Kaduna

Metropolis. The main effects of the means

of each sample locations by the figure

explained: a horizontal line is drawn at the

grand mean of 1308. The difference between

the means and the reference line shows a

large variety effects on CO2, meaning that

the level of CO2 at Refinery junction, station

round about, Command junction, Stadium

roundabout were quite high; while those of

Dunstima, Police College, Leventis

roundabout, Kawo Flyover, and FRCN

roundabout had low CO2 below the grand

mean of 1308. Interestingly, all the sampling

points/ areas with lower values of either CO

or CO2 were covered with vegetation (trees,

shrubs and plant seedlings), as indicated

with plate 1. This clearly indicates a strong

indicator of greenery capable of

ameliorating the poor air quality in the

metropolis.
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Figure 4. Distribution of CO2 at Sampling points in Kaduna Metropolis.

Source: Lawal, Salisu, Saidu, Isah, and Habila, (2018).

Distribution of SO2 (Sulphur IV oxide) in Kaduna Metropolis

Figure 4 reveals that three sampling points

within the metropolis had the concentration

levels of SO2which inclusively is a by-

product of burning fuel. It is observed that

the values are above the grand mean of

0.221 in the mornings with the highest at the

Leventis Round about, while in the

evenings, more points/ areas had lower

levels of SO2below the grand mean points of

0.2221 with the lowest point at Stadium

Round about, and these two points are major

intersection points in the city. Perhaps, the

Leventis round about in the morning serves

many motorists as a point distributing point

to work places, the popular central market,

and more importantly the economic hub and

semblance of the Central Business District

(CBD) of the metropolis. But in the evening,

most motorists had closed from work and

journey to homes concentrates southward,

i.e. the location of the Stadium roundabout.

Implicatively, these points are liable to

inflicting more health hazards such as

respiratory infections to motorists and other

road users, degraded air and environmental

quality.
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Figure 5: Distribution of SO2 @ Sampling points in Kaduna Metropolis.

Source: Source: Lawal, Salisu, Saidu, Isah, and Habila, (2018).

Conclusion

In this paper, it has been established that

there are variations in the distribution of

Sulphur IV oxide, Carbon monoxide and

Carbon IV oxide across Kaduna Metropolis

with varying levels of effects in some areas.

While the effects are high in some areas,

they are low in some others. Areas with low

levels are associated with the presence of

dense vegetation, and those of high values

are without vegetation. Establishing a strong

framework that would encourage the

planting of soft landscaping elements (trees,

shrubs and flowers) therefore will help

ameliorate the poor air quality along the

transport corridors of Kaduna metropolis

with high values SO2, CO and CO2 and by

implication, increase Kaduna metropolis

greenery.
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