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Abstract: This research work was carried out in Southeast, Nigeria in the industrial and residential areas of Delta State with
the aim to investigate the effect of climate change on the air quality of the survey areas, to ascertain its impact on the
environment and to compare the overall results of the air quality assessment with the Air Quality Index (AQI) ratings, since
there has been a growing global interest on climate change and its effect, especially on the environments/ humans. Climate
change is caused by numerous factors, namely; increased CO2, deforestation, ozone layer depletion, and greenhouse gas
emission into the atmosphere by natural and man-made activities. The air quality status of the sampled areas was analysed
using Gasman Air Monitoring Meter (Models 1200-19831) and Air Ae Steward Meter (Haz-Dust ™™; PM2s and PM1o, Model:
HD1000). The results of the air quality assessment in both areas of Delta State analysed were in the ranges of 113.00-133.00
ug/m3 for PMa2s, PM1o (153.30-179.67 pg/md), relative humidity (92.33-95.00 %), pressure (1011.00-1011.70 hpa), elevation
(23.00-67.33 m), cloud (85.33-87.33 %) and wind speed (1.07-1.13 m/s). Other results in (ppm) were: SO2 (0.63-0.73), NO2
(0.40-0.76), CO (147.30-266.50), CO2 (16,860.00-28,900.00). The Air Quality Index (AQI) ratings of the obtained results
showed that, the area with low industrial activities (Okpanam Road, Asaba Local Government Area) was rated from poor
(D) to very poor (E) while in the area with high industrial activities (Warri Refinery Depot, Ekpan Community, Uvwie Local
Government Area), it was rated from very poor (E) to hazardous (F).
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Introduction:

The effect of climate change on human beings and nature are increasingly apparent. Heat waves, unprecedented flooding and
wildfires have cost billions in damages already on earth. Climate change is defined as any change in climate over time whether due
to natural variability or.as a result of anthropogenic activity [8]. Climate Scientists agrees to the fact that the earth is currently
having challenges of increase/rapid warming which is caused by rising levels of greenhouse gases in the environment/atmosphere.
Air quality refers to the condition of the air within our surrounding or environment and it can be affected in many ways by the
pollution emitted from these sources [1]. Air pollution causes some gases in the atmosphere to exist at higher than normal conditions,
and can be seriously harmful to human health. Examples of these include: nitrogen oxides, sulphur oxides, carbon monoxide,
particulate matter, photochemical oxidants (for example; 0zone) and lead, along with a variety of airborne heavy metals and volatile
organic compounds which are as a result of industrialization and traffic emissions which pollute the atmosphere [3]. Several studies
have been conducted/carried out to monitor the quality of air environment within the Niger Delta region and the results obtained
from these researches has always shown high level of toxic substances in the air quality [13], [6-7], [10], [5]. Air quality assessment
have been carried out by various researchers in Uyo Metropolis, Akwa Ibom State [2], [4] and in Owerri Municipal council, Imo
State, Nigeria [14].

Study Area:

The study was carried out in Delta State, Nigeria in Okpanam Road, Asaba, local government area, its coordinates,
6°1152.23""N6°43'42.48"E (industrial/residential area) and also at Warri, Warri Refinery Depot Area, Ekpan Community, Uvwie
local government area, its coordinates, 5°31'N5%5'E (industrial and gas flaring area). Delta State is located in Southern Nigeria and
it is one of the Niger Delta States in Nigeria and divided into twelve local government areas (LGA's) and also has a total land area
of 17, 698 sq.km (6,833 sqg mi). It is an oil producing state with one of the highest production output in the country and it is also
one of the richest states in Nigeria and has an estimated population of about 4.2 million with Urhoba, Itesekiri, ljaw (I1zon), Isoko
and Anioma (Igbo) as the main ethnic groups in population [9]. Delta State lies roughly between longitudes 5°00 and 6°45'N.
Rainfall is usually heaviest in July and the average rainfall is about 266.5mm in the coastal areas and 190.5 mm in the extreme of
north. Temperature increases from the south to the north. Delta state has its capital as Asaba, it is predominantly an administrative
city while Warri is the commercial and oil base of the state.

Materials and Methods:

The air quality assessment was determined using Gasman Air Monitoring Meter (Models 1200-19831) and Air Ae Steward Meter
(Haz-Dust ™; PM_s and PM1o, Model: HD1000). The air quality assessment was carried out on an hourly basis for 3 h per sampling
stations in triplicate, the periods of taking measurement of data from selected sites were as follows for four working days (morning;
peak hours, afternoon; off peak period and Evening; peak hours) in Okpanam Road, Asaba local government area and Warri
Refinery Depot Area, Ekpan Community, Uvwie local government area of Delta State. After calibrating the instrument according
to the manufacturer’s specification and guidelines, at each designated position, the instrument for the air pollutant assessment was
held at arm’s length in an open space. The knob was adjusted to TEST/GAS position and allowed to stand for some minutes and
reading were taken when the display on LCD was stable.
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Results and Discussion:
Table 1: Air Quality Measurement, Noise Level and Field Meteorology Record in Delta State (Industrial/Residential) Areas

Concentrations
Fields
Okpanam Road, Warri Refinery Depot
Asaba L.G.A (Keke Area, Ekpan
S/N Parameters loading Bay, Community, Uvwie Air Quality Index (AQI)
Residential area) L.G.A Ratings
(Industrial area)
1. NO: (ppm) 0.40+0.10 0.76x0.15
2. SOz (ppm) 0.73x0.15 0.63+0.25 Very Poor (E) in both areas
3. CO (ppm) 147.30+31.56 266.50+7.10
4, CO: (ppm) 16,860.00+1760.34 28,900.00+3207.80 Hazardous (F) in both areas
5. PM 25 (ug/m®) 133.00+36.07 113.00+7.00 Poor (D) in both areas
6. PM 10 (ng/m?®) 179.67+48.01 153.30+9.07 Very Poor (E) in both areas
7. Temp. (°C) 26.89+1.17 29.33+2.52 Moderate (C) in both areas
8. RH (%) 92.33+ 7.02 95.00+ 5.57
9. WS (m/s) 1.07+0.72 1.13+0.97
10. Elevation (m) 67.33£10.41 23.00£7.00
11. Pressure (hpa) 1011.00+1.00 1011.70+0.58
12. Cloud (%) 87.33+15.04 85.33+10.50

PM - Particulate Matter, RH - Relative Humidity, WS -Wind Speed

The obtained results of the air quality assessment in Delta State showed that NO,, SO, and CO; values in this study were of higher
concentrations in Okpanam Road, Asaba Local Government Area (Keke loading Bay, T-junction area) and Warri Refinery Depot,
Ekpan Community, Uvwie Local Government Area which were above the recommended set standards of 0.04-0.06 ppm for NO,
SO; (0.04-0.06 ppm) and CO; (500 ppm) by [12], [15]. Comparing the obtained results with the Air Quality Index (AQI) ratings, it
was observed that NO; and SO, were rated very poor (E) while CO, was rated hazardous (F) in both areas as shown in Table 1
above which was as a result of greenhouse effect which contribute a great deal to global warming. These values obtained in this
work were in supports with the earlier findings by [6-7] who reported high particulate pollution in Warri Metropolis in Delta State,
Nigeria.

The values obtained for PM1o were of higher concentrations in both areas, which were observed to be above the permissible limits
of 150.00 pg/m? for ambient air quality set by [11-12]. The results of PM,s were also of higher values in both areas and was above
the set standards of 75.00 pg/m®by [15] as shown in Table 1 above. The PMsoand PM. s results when compared with the set standard
of air quality index (AQI) ratings [11-12], it was indicated that PM1o was rated very poor (E) while PM;swas rated poor (D) in the
industrial/residential areas.

CO results were above the permissible limit of ambient air quality set standards of (10) ppm by [12] which was due to flared gases,
emissions from motor vehicles associated with high traffic density and congestion. Comparing the results with the AQI ratings, it
was seen that, CO values were rated very poor (E) in both areas of Delta State. The obtained results for temperature were above the
ambient temperature level of 25 °C by [11-13] and it was rated moderate (C) in the industrial and residential areas by the AQI
ratings.

The results recorded at the different monitoring points for all the atmospheric pollutants analysed in this research survey areas were
found to be of higher values than the recommended set standards [11-12]. The results obtained were in accord with the previous
findings carried out by [6-7], [2] and [4-5] which states that, the heavy traffic, industrial activities, congestion, flared gases from
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the Warri Refinery Depot, densely population, road intersection, generator power plants, rotten wastes, agricultural practices and
urban run-offs could be attributed to the sources of the atmospheric pollution in Delta State which could be harmful to human health
and the environment.

Conclusion
It was concluded that the prevailing industrial activities of an area can actually have effect on the air quality which causes climate
change and its resultants on human health could be dangerous.
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Recommendations

1. Emissions impact on human health, ecosystems, food security and the entire climate within the region was increasing at a
very dangerous proportion and the government should urgently establish and equipped air pollution monitoring centres
and network the agencies especially in the oil industrialization areas.

2. This research work has created awareness on the safety level of the environment since there is a growing concern in the
rising level of air pollution, mainly from industrial and vehicular emissions, oil and gas flaring from companies, domestic
use of wood and its compliance with the ambient set standards [11,12 and 15].

3. Proper environmental monitoring/measures should be adopted in Warri Refinery Depot, Ekpan Community, Uvwie local
government area in Delta State in order to control the atmospheric pollution and anthropogenic emissions in the area.
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