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impact of Vehic

mobility in recent decades have cw;pandt:dﬁ
the role of transportation as d source of
emission of pollutants and their multiple
impacts on the environment (Rodrigue éf

al., 2016).

The adverse effects of vehicular carbon
emission is heavily documented in the
literature. and while the dominance of this
kind of study is on many cities and towns
in developed countries and some
developing countries, very few have been
conducted on cities and towns in Nigeria.
There is clearly a dearth of this nature of

study in Nigeria north-central region,
which is currently experiencing increasing
ries.

influx of vehicles of various cat€go
Therefore. in addressing this gap, the m
objective of this paper is 10 assess
influence of vehicular carbon emission on
ambient air quality in Minna town with the
view to ascertaining the level of carbon
emission and variation of various emissions
from different vehicular classes. .

Study Area

Minna lies at latitude 9° 37" North and
longitude 6° 33’ East on a geography base

ain
the

ular Carbon Emission oN A

emnmanuel, Banki, Maikudi & Santali
mbient Air Quality in Minna, Nigeria

d Basement Complex of
y gneiss and magmatite. The Town
mean annual precipitation of
en from an exceptionally long
0 years. The highest mean
monthly rainfall is in September with
almost 3000mm. The raining season starts
on average between the 1 .=20" April,
and lasts between 190 and 200 days.
Temperature rarely falls below 22° C. The
peaks are 40° C (February-March) and 35°
C (November—December). Minna City 1s
both the administrative headquarters of
Niger State and Chanchaga Local
Government Area. The City has 2017
estimated pupuiation of 489.351. It covers
appraximately 1000Ha (Maxlock, 1980).
According 1O the Niger State Board of
Internal Revenue (BIR) (2017), a total of
13,729 vehicles were registered in Minna
from September, 2013-December 2016.
This includes motorcycles, tricycles, cars.
buses, light and heavy trucks. Figure 1.1
shows street guide map of Minna showing
major roundabouts, while figure 1.2 shows

selected traffic light points.

of undifﬁ:runtiale

mainl

has 4
1300mm, tak

record of 3

176

Scanned by TapScanner



vehicles. L
emissions 1 1
monoxide (CO)
sulphur dioxide
(NOX) emissior
sich as  gasolin
engines. Fossil
directly accounty

Scanned by TapScanner



Scanned by TapScanner




: Vehicalar Em

Figure

1.1 Daily Average ¢
Rﬂundﬂb““t 3
L.ﬁf.:ltiﬂn ——

Table
Tungd 4
kpakungu

Mobile

Obasanjo
Maitumbi

City Gate =
Paiko 4
City Mean

Note that: 0-4 4 P --1::.:‘.-.
12.5-15 4ppm = Unhe
8
L3

Variation 1In

Emission b '
Roundabouts

*

Scanned by TapScanner




— Ty T v - y -

bank: Maikudi A Santan

ambient Alr Quaiity in Minng. Nigevia
pa g

v A A e Lmni Dus recofde

\alif'th *‘? 1 1{1:* '1‘1 \ ) & Ii- i L | i tl* \'\ L | '-.i
B08 e pvatue is | 938 42 $3ppm.  pick-up  van  recorded

NCC INC D-value 18 less than On J . . | .
conhd I g 1i‘l , that 20 23ppm wiiie commercial vars
'l'-r" 1 i & ¥ LT B r"': - ¥ . -

L UCICC oW it therelore o : arded 6 ! :Ihtpl'ﬂ | he result shows L1&t

ih 14 ' 18 sy 1n the leve .
er 'i "‘\. rI‘IT ‘.I"} \lq' Hli ! ] % J “1 I. TI'I“. kiT '. .III‘{‘T-I ‘,"].Ilhi‘\"_.r‘ IIIL‘[I'I
ﬂ‘; i, h V] 11 n . yrddedl a1 '[]., SUIC LCU
\.-:l ! CTITISS i M L% 'q.,L\] i r'“'l[ i tllll‘!!i"l‘! il.‘I *I-‘I "*lﬁfl_‘l hll[

_.""u!.hl.hI '.'\, 1"‘I

roundabouts |
;umai‘nu 1rn 11‘1”!1'; " iration sther numerous faciors not considered
Amount o arbon Concentin
- : _ : : . L NS study
Emitted by Vehicles in Minna Variation in  Volume of Carbon
The carbon emission from nine ";”‘" Concentration  Emitted by  Various
categories of wvehicles was examined ai 2o af VUshiols
1di w ate ing the MSA Muiti-gas Categories of Vehicia i-“ -:“m-n“ ,
11)11:1:1, frtnr.t using e | | ""It:‘m able 4.3 shows the variation in volume of
L‘Ltlg-.h”k average vo “*‘;"L O ‘“:‘ “l carbon concentration emitted by various
i . " = | % v L"‘ Yy " . ; f
:*m-tt;t d} ;th’h: --'H]}“\1 e Im}:“u awpes of vehicles in Minna using one
esented mn Figure 4.2. 1he resuilt siK ' ) he one sample T te
- .“ll1li1"hh' I IL'."I-I. 1€ Oneg Sell I. L& IL“II
the average : sarbon emitted " | ~
that the average volume of carbon ¢ cocorded a t value of 7.100 and a P-value of

by tanker'trailer. lormytruck motorcycle,
tricycle, private car at idling state are
153.43ppm, 232.13ppm, 236.12ppm,
289.39ppm, 343.17ppm  respectively.
Furthermore, the volume of emission
recorded from luxury bus at idling state 18
Table 4.2. One-Sample Test

0 000. Since the p-value is less than 0.00]
at 95% confidence level, it therefore
implies that there is a significant variation
in the concentration of carbon emitted by
various categories of vehicles in Minna,

l'est Value = 0

95% Confidence Interval of
Mean the Difterence

 (2-tailed)| Difterence Lower
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Figure 4. 2: Carbon Concentration Emitted by Vehicles in Minna
Table 4.3. One-Sample Test

Test Value = 0

o Confidence Interval of

Mean the Difference
. (2-tailed)| Difference

M 359.18667]  242.5343]  475.8391
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