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Abstract

This study examined sensations of air temperature variability and mitigation strategies in the Niger Delta, Nigeria, using
cross-sectional and descriptive research designs. This study purposively selected the capital cities of the nine states in the
study area, while the simple random sampling technique was used to select the study elements. The Taro Yamane (1967)
formula was employed in determining the study sample size of 400, which was apportioned to each of the cities based on
proportional allocation with respect to the population of the cities, hence forming the basis for the distribution of the
survey questionnaire. The results show that the majority were aware of the impacts of temperature and rated the
temperature in the neighborhood as high, but were not aware of the comfort threshold of air temperature. The majority
had never taken personal steps to mitigate high temperatures and, at the same time, were not satisfied with the level of
temperature in their urban environment. Urban growth and rise in population, construction materials of urban surfaces,
removal of trees/vegetation, manmade heat, air pollutants emission, congestion of buildings and time of season were
found to stimulate high temperatures in the cities. Human discomfort, excessive heat, illness and diseases, soil
aridity/lack of water in soil, poor air quality, increase in disease vectors, increase in energy demand and usage, and
dehydration of the body and regular thirst for water were found to be impacts and problems associated with high
temperatures. The prevailing strategies adopted to mitigate the impacts of high temperatures were only the use of electric
fans (63.50%) and the drinking of plenty of water (92.50%). Therefore, the study recommends, among other things, that
planting and preservation of trees should be encouraged, a mass awareness campaign on practices that exacerbate high
temperatures should be sponsored by the authorities, and regulatory agencies should strictly control urban growth and be
committed to the enforcement of environmental policies.
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1. Introduction

More than half of the world's population (55%) and many of its socioeconomic activities are concentrated in cities,
and this population is expected to grow to 68% by 2050 (United Nations, Department of Economic and Social Affairs,
Population Division (UN DESA, 2014 and 2018) [1-3]. However, a significant portion of this population and
economic activities are threatened by global climate change and extreme weather, including a significant amount of
global greenhouse gas emissions produced by these concentrated urban-based residents and their undertakings [4]. The
natural covering of the urban environment consisting of vegetation, bare soils, water bodies, wetlands and open spaces

* Corresponding author: adonisampson@yahoo.com
d-} http://dx.doi.org/10. 28991/HEF-2021-02-02-02
» This is an open access article under the CC-BY license (https://creativecommons.org/licenses/by/4.0/).

© Authors retain all copyrights.

100


https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-0766-3849
https://orcid.org/0000-0002-4189-4712

Journal of Human, Earth, and Future Vol. 2, No. 2, June, 2021

are often been supplanted with features of various land use types like buildings, roads, pavements and other artificial
structures made of different materials such as asphalt, metals and bricks, which in their rights can absorb heat in the
day and thereafter release same at night; all together leading to rise in the surface temperature of the urban milieu and
this in turn donates to the development of the Urban Heat Island (UHI) phenomenon [5-9].

The UHI is an indicator of warmer temperatures in urban environments as opposed to cooler temperatures in
adjoining rural areas due to the increased temperature of the urban surface [8, 9]. These scenarios experienced in urban
environments are expected to get worse in time, given the fact that the world is still urbanising, unless conscious
efforts and frantic commitments are made towards reordering the paradigm by all means disposable. Universally, air
temperature (AT) or land surface temperature (LST) can be denoted as the temperature of the air as observed at
between 1.2 m and 2 m above the ground surface [10, 11], which, according to Voogt & Oke (1997) in Unger et al.
(2009), is the overall surface temperature which cannot be determined straight-away or from a particular direction, but
rather can be considered or assessed as an outcome of the radiation coming from the totality of surfaces, both from
plane and plumb directions [12, 13].

The urban microclimate is impacted by various biophysical elements of the urban environment such as surface
materials, city structure, introduction of heat, air pollution, disposition of precipitation and urban vegetation [14, 15],
dense building developments, landuse changes and plenty of other human activities (Hong Kong Observatory, 2018)
[16]. Studies have identified several other factors that influence temperature variability, such as seasonal variances in
solar radiation [17]; anthropogenic emissions (Intergovernmental Panel on Climate Change, IPCC, 2018) [18];
weather conditions, latitude, time, topography, stability, wind, cloudiness, snow cover, artificial heat sources, and
street geometry [19]; seasonal differences in rainfall and prolonged dry or wet seasons [58]; climate change [20]; land
use change and urbanisation process [15, 21-27]; and thermal characteristics of the construction materials in the cities
[28].

A close look at these variables reveals that urbanisation and its features, as well as man’s quest for survival and
comfort, are focal drivers of high air temperatures. Even in the face of supposed natural phenomena as advanced by
Saadatabad & Bidokhti (2011) [19], Feulner et al. (2013) [17], Ayanlade (2016) [5] and Igun (2017) [8], man’s
inherent proclivity to adjust and adapt to these phenomena with all his paraphernalia in the bid for his continuous
wellbeing and sustenance makes him the fulcrum of air temperature variability.

The effects of climate-related risks such as high temperatures may be short-term, longer-term or irreversible, as in
the case of the loss of some ecosystems, contingent on the proportion, peak and length of warming (IPCC, 2018) [18].
Nonetheless, some of the effects include: protracted hot season [14]; upsurge in energy demand, usage, and thus
spending in addition to degrading the air quality via the emission of more heat from vehicles and air-conditioners
intended to bring comfort [14, 29, 30]; reduced agricultural produce [14]; numerous health impacts including heat
stress, heat cramps, heat exhaustion, heatstroke (Harmon, 2010 [31]; Canadian Centre for Occupational Health and
Safety (CCOHS), 2019 [32]), hyperthermia and hypothermia, cardiovascular, kidney, and respiratory and Premature
deaths [33].

However, high temperature can be mitigated by good legislations; tree planting; suitable zoning policies that will
develop road networks and industries that will support efficient burning of fossil fuel; environmental awareness;
compliance to development regulations [22]; conservation of the urban ecosystems and planning small, detached, and
stretched cities which are better [34]; and provision of complementary urban amenities [8]. In addition, reorientation
of citizens attitude and sincere commitment of the authorities to provide and strictly enforce planning regulations and
instil friendly environmental practices and behaviours, especially in less developed and developing countries, will to a
large extent complement any other mitigation actions.

Truly trustworthy datasets on trustworthy air temperature files are limited, just as the number of weather stations
that produce time series recordings are limited, making them deficient in being representative of wider areas and
thereby giving rise to the application of satellites [10, 11, 35]. The foregoing not only implies that there are numerous
studies previously conducted in the general sphere of air temperature variability, but also that there is fundamentally
meagre attention towards public perception of factors of urban air temperature variability. Whereas, what people feel,
belief and how they behave build their culture which in turn reveals possible events in their environment, as well as
where and how to track them and further actions to be taken on them [36, 37]; and for the aptitude of humans to
competently handle and control the natural resources of the environment to increase, the opinions and sensations of the
population of the related immediate environment necessarily have to be taken into consideration along with those of
experts or administrators (UNESCO, 1977) [38]. It is against these backdrops that this study was undertaken to
examine the perceived causes and impacts of high air temperature sensations and assess the strategies adopted by the
urban residents to mitigation high air temperature in the capital cities of Niger Delta States.
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2. Materials And Methods
2.1. Study Area

This study was carried out in the Niger Delta Region (NDR) of Nigeria located between latitudes 4.15°N and
7.17°N and longitudes 5.05°E and 8.68°E at the southern belt of forest soils [39]. It comprises Abia, Akwa Ibom,
Bayelsa, Cross Rivers, Delta, Edo, Imo, Ondo and Rivers States and collectively covers a land area of 112,110 km?,
which is 12% of the total land area of Nigeria (NDDC, 2006) [40]. It falls within the tropical rainforest climate and a
warm humid sea to land seasonal wind, characterising wet and dry seasons [41]. The mean annual rainfall is between
2000mm to 4500mm around the northern fringe to the coastal margin [42] and average temperature of 27°C along the
coastal fringe to about 28°C in the interiors [42]. The soil is rich in vast alluvial basin consisting of medium to coarse
unconsolidated sands, silt, clay, shale and peat which cut across its flat, low-lying swampy basin that is traversed by a
solid web of winding rivers and creeks characterising a ridge and valley topography (NDDC 2006). The region is rich
in flora and fauna which are spread in five major ecological zones, namely; mangrove swamp forest eco-zone, fresh
water swamp forest eco-zone, tropical (lowland) rainforest zone, derived savannah eco-zone, and montane region eco-
zone (NDDC, 2006). It is richly endowed with abundant crude oil and gas reserves, which collectively accounts for
about 90% of the nation’s earnings, as well as other minerals (NDDC, 2006). The region is dominated by significant
proportion of young people with over 62% of the population below the age of 30 years spreading across its 185 local
government areas and 40 ethnic nationalities speaking over 250 indigenous languages and dialects (NNDC 2006).
Predominant activities in the region beside the oil and gas sector include fishing, farming, trading and traditional arts
(NDDC, 2006).
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Figure 1. Niger Delta Region showing states

2.2. Methods

This study adopted the cross-sectional and descriptive research designs, while the target population of the study
comprised the nine states that make up the Niger Delta region of Nigeria with a projected population 51,778,831
people as at 2021. The Capital Cities of all the nine states that make up the Niger Delta Region, namely; Akure,
Asaba, Benin, Calabar, Owerri, Port Harcourt, Umuahia, Uyo, and Yanegoa where purposively selected for the study;
while the simple random sampling technique was used to select the study subjects. The primary data emanated from
administration of a multiple-option questionnaire; while the secondary data were obtained from available literature on
the subject matter from books, journals, and newspapers. For sake of ease of computation and presentation, the
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selected cities were encoded as follows: Akure - AKU; Asaba - ASA; Benin - BEN; Calabar - CAL; Owerri, - OWE;
Port Harcourt - PHC; Umuahia - UMU; Uyo - UYO and Yenagoa - YEN. Table 1 shows the population of the selected
cities, the study sample size which was derived with the Taro Yamane (1967) formula [43], and the sample size
distribution for each of the cities based on proportional allocation with respected to the population of each of the
sampled city. A total of 400 questionnaire was distributed and same returned and used for the analyses. The
descriptive and inferential statistical tools were employed to analyse the data in which all analyses were done with the
Statistical Packages for Social Sciences (SPSS) version 22. The Taro Yamane (1967) formula is given Equation 1:

N
"= e .
Where; n is sample size required; N is total population; e is level of significance (0.05)? or level of tolerance; Thus:
B 7,800,194 B 7,800,194
" =71+ 7,800,194 (0.05)2 1 + 7,800,194 (0.0025)

=400

Table 1. Sample Size Determination and Distribution for Each Selected Urban Area

SIN States'selected t_)y Population of Urban Population of Urban Population_of Urban Areas Distributior_1 of sample sjze by
purposive sampling  Areas by 1991 census  Areas by 2006 census by 2021 projected from 2006 proportional allocation

1 Akure 239,124 425,000 671,550 34
2 Asaba 49,725 149,603 244,322 13
3 Benin 762,719 1,140,000 1,729,839 89
4 Calabar 310,839 375,196 583,152 30
5 Owerri 119,711 390,000 635,014 33
6 Port Harcourt 703,421 1,480,000 2,464,631 126
7 Umahia 147,167 259.230 391,003 20
8 Uyo 244,762 315,000 532,495 27
9 Yenagoa N/A 352,285 548,188 28

Total 2,577,468 4,886,314 7,800,194 400

NB: (a). The growth rates for the states are Abia = 2.74%, Akwa Ibom = 3.5%, Bayelsa = 2.96%, Cross River = 2.94%, Delta = 3.27%, Edo = 2.78%, Imo = 3.25%, Ondo =
3.05%, Rivers = 3.47%; (b). Population figures are based on the National Population Commission 1991 census and 2006 national census final results;(c) The 2021 population
are based on the researcher’s projections estimated from 2006 national census figures.

3. Results and Discussions
3.1. Socio-Economic and Demographic Characteristics

The results on the socio-economic and demographic characteristics of the respondents in the Niger Delta Region
are presented in Table 2. The result shows that male respondents were more in number (63.50%) than their female
counterparts (36.50%); while the major age bracket was 26-35 years (32.25%); followed in rank by age brackets 36-45
years (26.25%); 18-25 years (22.00%); 56 years and above (10.25%); and 46-55 years (9.25%). This finding on age
suggests that majority of the residents in the cities are mainly composed of youth population, and this verifies an
earlier report of the Niger Delta Development Commission (NDDC) (2006) which proclaimed that the Niger Delta
region is dominated majorly by greater population of youths with over 62% of the population being below the age of
30 years, whereas adults in the age group of 30-69 years (which also includes some young people) constitute only 36%
while the remaining 2% of the population are those aged of 70 years and above (NNDC, 2006).

It was revealed that on the highest level of education attained by the respondents those with Bachelor of Science
(BSc) degree were in majority (33.75%); those with West African Senior Secondary Certificate/Senior Secondary
Certificate (WASSC/SSC) and its equivalents followed with 15.5%; those that possess Master of Science (MSc)
degree were 15.25%; Higher National Diploma (HND) holders were 13.50%; National Diploma (ND) holders
constituted 12.75%; First School Leaving Certificate (FSLC) holders covered 5.0%; Doctor of Philosophy (PhD)
holders were 3.25%; while those without any educational qualification were a meagre 1.0%. This finding signifies that
these states where some residents did not obtain any educational qualifications seem to be the educationally
disadvantaged in the region.

The findings on occupation of residents in hierarchy show that greater proportion of the respondents were
civil/public servants (44.5%); while the skilled/self-employed covered 17.0%; students represented 14.0%;
trader/businessmen took 13.5%; those engaged in farming/fishing covered 7.5%; and the unemployed residents were
3.5%. It follows from this results that agrarian activities are almost non-existing in the urban environments. Regarding
annual income, it was reveals that N216,000" and below was the popular annual income bracket of the respondents

Y 1N=00024$
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(34.0%); followed in succession by income brackets N217,000 - N400,000 (18.5%); N1,000,000 and above (16.75%);
A801,000 - N1,000,000 (12.75%); N601,000 - N800,000 (7.0%); while income bracket N401,000 - N600,000 and
those that do not earn any income represented 5.5% each. This finding on income presupposes that majority of the
residents in the Niger Delta are living below the extant national minimum wage of N30,000 which would translate to
N360,000 per annum and this scenario culminates to the fact that poverty rate in the Niger Delta region is very high.

Table 2. Socio-Economic and Demographic Characteristics

Urban Areas AKU ASA BEN CAL OWE PHC UMU UYO YEN Totalfreqg. %
Gender
Male 22 3 51 19 22 84 12 20 21 254 63.50
Female 12 10 38 11 11 42 8 7 7 146 36.50
Total 34 13 89 30 33 126 20 27 28 400 100
Age
18-25 7 2 15 6 7 33 4 6 8 88 22.00
26-35 5 4 21 9 11 55 4 8 12 129 32.25
36-45 12 7 32 10 9 13 9 9 4 105 26.25
46-55 8 0 13 3 5 3 2 3 0 37 9.25
56 & above 2 0 8 2 1 22 1 1 4 41 10.25
Total 34 13 89 30 33 126 20 27 28 400 100

Highest Educational Qualification

FSLC 0 0 10 2 0 3 0 5 0 20 5.00
WASC/SSC 0 2 19 8 0 12 0 8 13 62 15.50
ND 0 3 18 4 6 12 3 5 0 51 12.75
HND 16 2 17 6 0 0 4 4 5 54 13.50
BSc 9 5 16 5 16 65 9 3 7 135 33.75
MSc 6 0 6 2 8 31 4 1 3 61 15.25
PhD 3 0 3 1 3 3 0 0 0 13 3.25
None 0 1 0 2 0 0 0 1 0 4 1.00
Total 34 13 89 30 33 126 20 27 28 400 100
Occupation
Student 0 0 14 7 0 17 5 7 6 56 14.00
Farming / Fishing 6 0 11 2 0 6 0 5 0 30 7.50
Civil/Public Service 19 13 25 9 15 75 8 8 6 178 44.50
Trading / Business 4 0 16 5 12 7 4 3 3 54 13.50
Skilled/Self Employed 5 0 15 4 6 21 3 3 11 68 17.00
Unemployed 0 0 8 3 0 0 0 1 2 14 3.50
Total 34 13 89 30 33 126 20 27 28 400 100
Income Per Annum

216,000 & below 5 6 21 11 5 64 6 6 12 136 34.00
217,000 - 400,000 3 2 15 8 10 20 0 11 5 74 18.50
401,000 - 600,000 0 2 11 3 3 0 0 3 0 22 5.50
601,000 - 800,000 5 1 14 3 3 0 0 2 0 28 7.00
801,000 - 1,000,000 3 2 8 1 7 21 3 2 4 51 12.75
1,000,000 & above 18 0 4 1 5 21 11 2 5 67 16.75
None 0 0 16 3 0 0 0 1 2 22 5.50
Total 34 13 89 30 33 126 20 27 28 400 100

3.2. Perception of Air Temperature by Residents

The result on perception of air temperature in Table 3 shows that above three quarters of the sampled population
(77.5%) were aware of the impacts of temperature in the urban environment; while 16.0% were not; and 6.5% were
undecided. Also, majority of the residents rated the temperature in the neighborhood as high (49.25%); 44.5% rated it
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as moderate; 3.5% rated it as cool; 2.75% rated it as extremely high; while none rated it as extremely cold. It was also
found that above half of the residents were not aware of the comfort threshold of air temperature (50.50%); while
44.25% were aware; and 5.25% were neutral.

The findings indicate that majority of the respondents (59.0%) were aware of the health effects of temperature;
while 38.25% were not aware; and 2.75% were neutral. Nonetheless, not being aware of the health impacts of high
temperature may overlap to not taking any mitigation measures, which may afterwards lead to more adverse
conditions. Again, more than half of the sampled population (64.50%) had never taken personal steps to lessen high
temperature; while 33.0% had taken; and 2.50% were neutral. This adamant posture in taking personal actions to
mitigate the high temperature sensations could be as a result of the respondents’ high level of ignorance towards
comfort threshold and health impacts of high temperatures. It was also found that majority of the residents covering
60.25% were not satisfied with the level of temperature in their urban environment; while 36.25% were satisfied; and
3.50% were neutral. This high temperature sensations experienced in the Niger Delta confirms the report of the
National Oceanic and Atmospheric Administration (NOAA) cited in the 2020 temperature evaluation report of the
Nigerian Meteorological Agency (NiMet) (2020) [44], that to date 2020 remains the second warmest year since 141
years.

Table 3. Perception on Air Temperature

Urban Areas AKU ASA BEN CAL OWE PHC UMU UYO YEN Total freq. %

Awareness of the impacts of temperature in the urban environment

Yes 28 9 81 16 4 121 10 17 24 310 77.50
No 6 2 5 12 29 0 0 10 0 64 16.00
Undecided 0 2 3 2 0 5 10 0 4 26 6.50
Total 34 13 89 30 33 126 20 27 28 400 100
Rating of temperature in the neighborhood
Extremely high 3 0 0 0 0 8 0 0 0 11 2.75
High 11 10 43 14 25 63 10 13 8 197 49.25
Moderate 20 0 46 16 8 55 10 11 12 178 44.50
Cool 0 3 0 0 0 0 0 3 8 14 3.50
Extremely cold 0 0 0 0 0 0 0 0 0 0 0.00
Total 34 13 89 30 33 126 20 27 28 400 100
Awareness of the comfort threshold of temperature
Yes 18 3 24 14 24 46 20 11 17 177 44.25
No 13 7 60 14 9 74 0 16 9 202 50.50
Undecided 3 3 5 2 0 6 0 0 2 21 5.25
Total 34 13 89 30 33 126 20 27 28 400 100
Awareness of the health effect of temperature
Yes 19 11 30 14 27 92 10 9 24 236 59.00
No 13 1 56 16 6 31 10 18 2 153 38.25
Neutral 2 1 3 0 0 3 0 0 2 11 2.75
Total 34 13 89 30 33 126 20 27 28 400 100
Taken personal steps to lessen high temperature
Yes 12 9 18 8 20 21 20 10 14 132 33.00
No 19 2 71 22 13 102 0 17 12 258 64.50
Neutral 3 2 0 0 0 3 0 0 2 10 2.50
Total 34 13 89 30 33 126 20 27 28 400 100
Satisfaction with the level of temperature in the urban environment
Yes 11 5 19 12 17 59 0 8 14 145 36.25
No 21 4 70 18 14 65 18 19 12 241 60.25
Neutral 2 4 0 0 2 2 2 0 2 14 3.50
Total 34 13 89 30 33 126 20 27 28 400 100

3.3. Perceived Causes of High Air Temperature

Table 4 shows the result on the perceived causes of high air temperature in the Niger Delta, and indicates that 3/4
majority of the respondents (75.0%) agreed that urban growth and rise in population contribute to high temperature
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levels in the cities; while (18.0%) disagreed and 6.5% was neutral. Also, 61.0% of the respondents agreed that
construction materials of surfaces (roads, roofs, buildings etc.) are implicative to high temperatures in the urban areas;
36.25% disagreed; while 2.75% was neutral. The result also shows that more than 2/3 of the respondents agreed that
removal of trees and other vegetation leads to increase in the urban temperature; while 26.25% disagreed and 6.25%
was neutral. On city structure/street layout (that is, street geometry), above half of the respondents representing 54.5%
disagreed that street geometry play any role in increase in the cities’ temperature; while 40.5% agreed and 5.0% was
neutral.

It is also discovered that majority of the respondents (76.25%) agreed that manmade heat (e.g., bush/waste/material
burning) lead to increase in the temperature of the cities; 17.25% disagreed; while 6.5% was neutral. Similarly, 75.0%
of the respondents agreed that emission of air pollutants (greenhouse gases, generator fumes, vehicle etc.) contributes
to high temperature regimes in the urban areas; while 18.5% disagreed and 6.5% was neutral. Regarding dense
concentration/congestion of buildings, majority (50.25%) indicated the affirmative; while 44.75% disagreed; and 5.0%
was neutral. Again, majority of the respondents (82.5%) agreed that time of season influences high temperatures in the
urban areas; 11.0% disagreed while 6.5% was neutral.

Table 4. Perceived Causes of High Air Temperature

Urban Areas AKU ASA BEN CAL OWE PHC UMU UYO YEN Total Freq. %
Urbanisation (City growth and population)

Agree 28 9 81 16 4 111 10 17 24 300 75.00
Neutral 0 2 3 2 0 5 10 0 4 26 6.50
Disagree 6 2 5 12 29 10 0 10 0 74 18.0
Total 34 13 89 30 33 126 20 27 28 400 100
Construction materials of surfaces (roads, roofs, buildings etc.)

Agree 19 11 30 14 27 92 10 9 24 244 61.00
Neutral 2 1 3 0 0 3 0 0 2 11 2.75
Disagree 13 1 56 16 6 31 10 18 2 145 36.25

Total 34 13 89 30 33 126 20 27 28 400 100

Removal of trees and other vegetation

Agree 18 6 72 16 11 108 17 12 10 270 67.50
Neutral 2 3 2 3 3 3 1 4 4 25 6.25
Disagree 14 4 15 11 19 15 2 11 14 105 26.25

Total 34 13 89 30 33 126 20 27 28 400 100

City structure/street layout

Agree 12 9 28 8 20 41 20 10 14 162 40.50
Neutral 3 2 0 0 0 13 0 0 2 20 5.0
Disagree 19 2 61 22 13 72 0 17 12 218 54.50

Total 34 13 89 30 33 126 20 27 28 400 100

Manmade heat (e.g., bush/waste/material burning)

Agree 28 9 81 16 4 116 10 17 24 305 76.25
Neutral 0 2 3 2 0 5 10 0 4 26 6.50
Disagree 6 2 5 12 29 5 0 10 0 69 17.25

Total 34 13 89 30 33 126 20 27 28 400 100

Emission of air pollutants (greenhouse gases, generator fumes, vehicle etc.)

Agree 28 9 81 16 4 111 10 17 24 300 75.00
Neutral 0 2 3 2 0 5 10 0 4 26 6.50
Disagree 6 2 5 12 29 20 0 10 0 74 18.50

Total 34 13 89 30 33 126 20 27 28 400 100

Dense/congestion of buildings

Agree 19 2 54 22 13 62 0 17 12 201 50.25
Neutral 3 2 0 0 0 13 0 0 2 20 5.0
Disagree 12 9 35 8 20 51 20 10 14 179 44.75

Total 34 13 89 30 33 126 20 27 28 400 100

Time of season

Agree 28 9 86 16 19 121 10 17 24 330 82.50
Neutral 0 2 3 2 0 5 10 0 4 26 6.50
Disagree 6 2 0 12 14 0 0 10 0 44 11.00

Total 34 13 89 30 33 126 20 27 28 400 100

106



Journal of Human, Earth, and Future Vol. 2, No. 2, June, 2021

3.4. Impacts and Problems Associated with Increasing Temperature

The analyses in Table 5 indicates that nearly all the respondents (95.50%) strongly agreed that human discomfort is
a problem associated with increasing temperature; while 4.50% agreed; and none of them disagreed or strongly
disagreed. It also shows that more than 2/3 of the respondents covering 71.50% strongly agreed that high temperature
causes excessive heat; 25.75% agreed; 2.0% of them were neutral; while 0.75% disagreed and none strongly
disagreed. Furthermore, the result reveals that above 2/3 of the sampled population (67.50%) agreed that high
temperature causes illness and diseases; 14.0% of them disagreed; 6.75% strongly agreed; 6.25% was neutral; while
5.5% strongly disagreed. Again, the findings show that majority of the respondents representing (46.75%) disagreed
that high temperature leads to death; 25.0% agreed; 10.50% strongly disagreed; 9.50% was neutral; while 8.25%
strongly agreed. The analyses again, reveals that majority of the respondents (36.0%) agreed that high temperature
causes soil aridity/lack of water in soil for plant growth; 31.25% strongly agreed; 20.0% disagreed; 8.0% was neutral;
while 4.75% strongly disagreed.

Concerning the impact of high temperature on forest/bush fires, 34.75% being the majority of the respondents was
neutral on whether or not high temperatures is implicated in forest/bush fires; 27.25% agreed that high temperature
exacerbate forest/bush fires; 24.50% strongly agreed; 11.0% disagreed; while 2.50% strongly disagreed. The
implication of this result is that majority of the residents in Niger Delta may be oblivious of the nexus between high
temperature and wild fires. It is also shown that majority of the respondents (45.75%) agreed that poor air quality is a
problem of extreme temperature; 27.75% disagreed; 13.25% strongly agreed; while 12.75% were neutral and 0.50%
strongly disagreed. Also, while majority (33.50%) agreed that high temperature leads to increase in diseases vectors;
27.75% of them disagreed; 19.50% was neutral; 12.75% strongly agreed; and 6.50% strongly disagreed.

The result again reveals that majority of the sampled population (42.75%) agreed that high temperature is
implicative to increase in energy/electricity demand and usage; 36.50% strongly agreed; 13.75% disagreed; 7.0% was
neutral; while none strongly disagreed. This increase in energy demand cum usage manifest in the use of air-
conditioners and electric fans during heat periods and the use of heating facilities during periods of cold. Though,
according to the Organsation for Economic Co-operation and Development (OECD, 2008) [45], such energy demand
and consumption will be governed by the income at the disposal of the would-be user. It was found that about 2/3 of
the respondents (65.75%) strongly agreed that dehydration of the body and regular thirst for water are effects of high
temperature; 32.50% agreed; 1.75% was neutral; and neither of them disagreed or strongly disagreed.

Table 5. Impacts and Problems Associated with High/Increasing Temperature

Urban Areas AKU ASA BEN CAL OWE PHC UMU UYO YEN Totalfreq. %

Human discomfort

Strongly agree 34 6 89 30 30 126 18 27 22 382 95.50
Agree 0 7 0 0 3 0 2 0 6 18 4.50
Neutral 0 0 0 0 0 0 0 0 0 0 0.00

Disagree 0 0 0 0 0 0 0 0 0 0 0.00
Strongly Disagree 0 0 0 0 0 0 0 0 0 0 0.00
Total 34 13 89 30 33 126 20 27 28 400 100

Excessive heat

Strongly agree 16 5 64 22 25 126 4 10 14 286 71.50
Agree 12 6 25 8 6 0 15 17 14 103 25.75
Neutral 3 2 0 0 2 0 1 0 0 8 2.00
Disagree 3 0 0 0 0 0 0 0 0 3 0.75
Strongly Disagree 0 0 0 0 0 0 0 0 0 0 0.00
Total 34 13 89 30 33 126 20 27 28 400 100

IlIness/disease

Strongly agree 2 4 3 0 14 0 2 0 2 27 6.75
Agree 18 6 72 16 11 108 17 12 10 270 67.50
Neutral 2 3 2 3 3 3 1 4 4 25 6.25

Disagree 10 0 6 7 5 13 0 6 9 56 14.00
Strongly Disagree 2 0 6 4 0 2 0 5 3 22 5.50
Total 34 13 89 30 33 126 20 27 28 400 100
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Death of humans

Strongly agree 0 2 6 0 10 13 0 0 2 33 8.25
Agree 17 2 25 5 7 37 2 3 2 100 25.00
Neutral 2 7 2 1 9 3 6 2 6 38 9.50

Disagree 13 2 47 20 7 60 10 16 12 187 46.75
Strongly Disagree 2 0 9 4 0 13 2 6 6 42 10.50
Total 34 13 89 30 33 126 20 27 28 400 100
Aridity/lack of water in soil for plant growth

Strongly agree 10 4 34 4 5 55 6 3 4 125 31.25
Agree 15 3 26 16 16 33 12 9 14 144 36.00
Neutral 3 3 4 2 6 6 2 2 4 32 8.00

Disagree 6 3 20 5 3 26 0 11 6 80 20.00
Strongly Disagree 0 0 5 3 3 6 0 2 0 19 4.75
Total 34 13 89 30 33 126 20 27 28 400 100
Forest/bush fires

Strongly agree 6 2 29 6 4 38 0 7 6 98 24.50
Agree 14 6 20 14 8 28 0 9 10 109 27.25
Neutral 7 5 35 6 1 60 13 8 4 139 34.75

Disagree 7 0 5 4 12 0 7 3 6 44 11.00
Strongly Disagree 0 0 0 0 8 0 0 0 2 10 2.50
Total 34 13 89 30 33 126 20 27 28 400 100
Poor air quality

Strongly agree 0 4 12 0 14 15 0 2 6 53 13.25
Agree 20 5 36 12 17 56 16 12 9 183 45.75
Neutral 3 4 11 4 2 20 2 2 3 51 12.75

Disagree 11 0 30 14 0 35 2 11 8 111 27.75
Strongly Disagree 0 0 0 0 0 0 0 0 2 2 0.50
Total 34 13 89 30 33 126 20 27 28 400 100
Increase in diseases vectors

Strongly agree 0 5 8 0 12 22 0 0 4 51 12.75
Agree 18 3 31 12 5 44 6 7 8 134 33.50
Neutral 4 5 16 4 12 13 12 10 2 78 19.50

Disagree 10 0 30 12 4 33 2 8 12 111 27.75
Strongly Disagree 2 0 4 2 0 14 0 2 2 26 6.50
Total 34 13 89 30 33 126 20 27 28 400 100
Increase in energy/electricity demand and usage

Strongly agree 10 4 29 8 16 48 14 9 8 146 36.50
Agree 16 6 42 16 7 52 5 15 12 171 42.75
Neutral 3 1 6 2 3 8 1 1 3 28 7.00

Disagree 5 2 12 4 7 18 0 2 5 55 13.75
Strongly Disagree 0 0 0 0 0 0 0 0 0 0 0.00
Total 34 13 89 30 33 126 20 27 28 400 100
Dehydration of the body/regular thirst for water

Strongly agree 18 10 61 22 28 80 12 14 18 263 65.75
Agree 10 3 28 8 4 46 8 13 10 130 32.50
Neutral 6 0 0 0 1 0 0 0 0 7 1.75

Disagree 0 0 0 0 0 0 0 0 0 0 0.00
Strongly Disagree 0 0 0 0 0 0 0 0 0 0 0.00
Total 34 13 89 30 33 126 20 27 28 400 100
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3.5. Measures Taken to Mitigate Impact of High Temperature

Table 6 shows the result of the individual measures taken by residents of the selected urban areas to mitigate the
impact of increasing temperature in their respective cities. The analysis reveals that majority of the respondents
(50.25%) had not adopted strict compliance to development regulations as measure to mitigate high temperature;
while 40.25% had; and 9.5% were neutral. This non-compliance to regulations will only exacerbate the already
worsening temperature sensations of these residents. Again, more than half of the population sampled (50.75%) had
not used air-conditioners to mitigate impact of high temperature; whereas 44.75% had used; and 4.50% were neutral.
Also, greater proportion (63.50%) had used electric fans to mitigate high temperature; 34.75% had not; and 1.75% was
neutral. It should be pointed out that the degree of usage of air-conditioners and electric fans is to some extent
predicated on income status, personal preference and availability of energy supply, especially from the public mains.
However, the sparse usage of air-conditioners and popular usage of electric fans may not necessarily be predicated on
issues of affordability but majorly on the irregular public power supply which pushes majority of the residents to
resort to smaller electricity generating sets whose capacity cannot run air-conditioners but only fans.

More than 4/5 of the population (92.50%) had adopted drinking of plenty water to mitigate high temperature; 5.0%
had not; and 2.50% were neutral. The result again reveals that above 2/3 majority of the respondents (66.50%) had not
planted trees and other vegetation as high temperature mitigation measure; 29.75% had; and 3.75% were neutral.
Majority (38.0%) had also not adopted reduction in the release of air pollutants/greenhouse gases; while 37.25% had;
and 24.75% were neutral. It was found that majority of the respondents (62.0%) had not adopted creation of open
spaces within their neighbourhoods as high temperature mitigation strategy; 28.75 of them had; while 9.25% were
neutral. Furthermore, above half of the respondents (56.0%) had not adopted reduction of activities that produce heat
as part of high temperature mitigation measure; while 34.50% had; and 9.50% were neutral. Majority (47.25%) had
not used green infrastructure/cool roofs; whereas 35.75% had used; and 17.0% were neutral. Again, greater proportion
of the respondents (46.25%) had not allowed enough space between buildings as a measure to mitigate high
temperature; 38.75% had; and 15.0% were neutral. While nearly all the respondents had taken at least one or more of
the mitigation measures (99.75%); 2 respondents representing 0.25% had not adopted any of the measures.

While an overwhelming majority of the sampled population (92.50%) have applied the drinking of plenty of water
as a mitigation plan, slightly above 2/3 majority of the respondents (66.50%) have never planted trees and other
vegetation to cushion high temperatures, except in Akure and Owerri, where a majority of the respondents have
planted trees. The analysis further shows that a greater proportion of the respondents (38.0%) have not taken actions to
reduce the release of air pollutants/greenhouse gases; but in Akure and Owerri, the majority of the respondents, as part
of their high temperature alleviation strategy, have taken steps to reduce the release of air pollutants/greenhouse gases.

Table 6. Measures taken to mitigate Impact of Increasing Temperature

Urban Areas AKU ASA BEN CAL OWE PHC UMU UYO YEN Total Freq. %

Strict compliance to development regulations and controls

Yes 26 10 34 10 23 40 6 7 5 161 40.25
Neutral 4 0 5 3 4 6 8 5 3 38 9.50

No 4 3 50 17 6 80 6 15 20 201 50.25
Total 34 13 89 30 33 126 20 27 28 400 100

Use of air conditioner

Yes 10 8 39 12 23 58 7 10 12 179 44.75
Neutral 3 2 0 4 2 0 7 0 0 18 4.50

No 21 3 50 14 8 68 6 17 16 203 50.75
Total 34 13 89 30 33 126 20 27 28 400 100

Use of electric fans

Yes 26 10 55 24 27 72 10 13 17 254 63.50
Neutral 1 0 0 0 0 2 2 2 0 7 1.75

No 7 3 34 6 6 52 8 12 11 139 34.75
Total 34 13 89 30 33 126 20 27 28 400 100

Drinking of plenty water

Yes 32 11 86 25 26 123 19 23 25 370 92.50
Neutral 2 0 3 0 0 2 1 2 0 10 2.50
No 0 2 0 5 7 1 0 2 3 20 5.00
Total 34 13 89 30 33 126 20 27 28 400 100
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Planting of trees and other vegetation

Yes 32 3 12 8 23 23 5 7 6 119 29.75
Neutral 2 2 3 0 2 2 0 2 2 15 3.75

No 0 8 74 22 8 101 15 18 20 266 66.50
Total 34 13 89 30 33 126 20 27 28 400 100

Reduction in releasing air pollutants/greenhouse gases

Yes 26 6 26 10 20 41 4 5 11 149 37.25
Neutral 0 1 31 4 4 35 4 15 5 99 24.75
No 8 6 32 16 9 50 12 7 12 152 38.00
Total 34 13 89 30 33 126 20 27 28 400 100

Creating open spaces within the neighbourhood

Yes 22 3 23 6 19 31 4 3 4 115 28.75
Neutral 3 1 4 2 4 2 10 8 3 37 9.25

No 9 9 62 22 10 93 6 16 21 248 62.00
Total 34 13 89 30 33 126 20 27 28 400 100

Reducing activities that produce heat

Yes 15 5 46 9 26 10 8 10 9 138 34.50
Neutral 4 3 13 2 4 2 8 2 0 38 9.50

No 15 5 30 19 3 114 4 15 19 224 56.00
Total 34 13 89 30 33 126 20 27 28 400 100

Used green infrastructure/cool roofs

Yes 13 3 45 2 9 57 6 3 5 143 35.75
Neutral 4 6 4 4 11 4 11 11 13 68 17.00
No 17 4 40 24 13 65 3 13 10 189 47.25
Total 34 13 89 30 33 126 20 27 28 400 100
Allowed enough space between buildings
Yes 22 4 42 12 10 50 6 4 5 155 38.75
Neutral 6 1 5 4 8 11 7 8 10 60 15.00
No 6 8 42 14 15 65 7 15 13 185 46.25
Total 34 13 89 30 33 126 20 27 28 400 100
All of the above
Yes 34 13 89 30 33 126 18 27 28 399 99.75
Neutral 0 0 0 0 0 0 0 0 0 0 0.00
No 0 0 0 0 0 0 0 1 0 1 0.25
Total 34 13 89 30 33 126 20 27 28 400 100
None of the above
Yes 0 0 0 0 0 0 1 0 0 1 0.25
Neutral 0 0 0 0 0 0 0 0 0 0 0.00
No 34 13 89 30 33 126 19 27 28 399 99.75
Total 34 13 89 30 33 126 20 27 28 400 100

4. Conclusions and Recommendations

This study was carried out in the capital cities of the nine states that constitute the Niger Delta Region with the aim
of evaluating the factors of air temperature variability and mitigation strategies. The findings indicate that the majority
of the residents of the Niger Delta cities were aware of the impacts of high temperatures in the cities and though they
sensed the temperature in their milieus as high, they were at the same time not aware of the comfort threshold of air
temperature but aware of the health effects of temperature, just as they had never taken personal steps to mitigate high
temperatures. This high level of ignorance towards the comfort threshold and health impacts of high temperatures may
be responsible for the residents’ negligence or adamant posture towards applying personal mitigation measures, which
may subsequently lead to more adverse conditions. The major factors perceived to be implicative to high temperature
in the cities include urban growth and rise in population, construction materials of surfaces, removal of trees and other
vegetation, manmade heat, emission of air pollutants, dense concentration/congestion of buildings, and time of season.
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Human discomfort, excessive heat, illness and diseases, soil aridity/lack of water in soil for plant growth, poor air
quality, an increase in disease vectors, an increase in energy/electricity demand and usage, and dehydration of the
body and regular thirst for water are found to be the major impacts and problems associated with high temperatures.
The dominant measures adopted by residents to mitigate the impacts of high temperatures were only the use of electric
fans and the drinking of plenty of water, while other viable measures were sparingly and scarcely applied. The study
concludes that the majority of the residents of the region showed strong dissatisfaction towards the level of
temperature in their cities amid the fact that they had never taken personal steps to mitigate high temperatures in their
neighbourhoods, borne out of their lack of knowledge and negligence, which may subsequently lead to more adverse
situations. Thus, this study offers the following recommendations:

e The planting and preservation of trees and other vegetation should be encouraged.

Public enlightenment and awareness campaigns on practices that exacerbate high temperatures should be
sponsored by the authorities.

Regulatory agencies should strictly enforce planning regulations and control urban growth, and be committed to
the enforcement of environmental policies. This is especially true because adequate spaces between buildings,
street layout and/or geometry, neighborhood open spaces, and cross ventilation are all associated with high
temperatures and their mitigation.

The electricity infrastructure in the urban areas should be made sufficient and effective so as to promptly be
applied in mitigating high temperature regimes via the use of air-conditioners and electric fans.

The reorientation of citizens’ attitudes and encouragement of friendly environmental practices and behaviors will
to a large extent complement any other mitigation actions.
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