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stract

need for environmental and physiological comfort for effective
productive undertaking by man cannot be overstressed. The study
Mir ed the impacts of urban heat island (UHI) on human comfort
orin city, Kwara State. The data used for this study were collected
 hoth primary and secondary sources. The climatic data include
im temperature, maximum temperature and relative humidity.
were collected from Nigerian Meteorological Agency (NIMET)
Morin Airport while environmental thermometer was used to
" room temperature of selected land use types of lorin.
'ed questions and oral interview were also conducted in some
i areas of llorin based on land use types. Both descriptive and
Wial statistics were used for data analysis, while Heat Index
sed 1o interpret the possible effects of heat on dwellers
Study areas. The data were subsequently subjected to a
statistical analyses stuch as: heat index analysis, anal lysis of
trend analysis and reduction pattern analysis. The result of
wysis of variance shows that the variation in the temperature
d at different urban land use types in llorin is statistically
bant at 95% confidence level. Industrial and commercial areas
od the highest air temperature of 49.96"C and 49.27°C
iely compared to other land use types. This shows that the
re at risk of heat related problems such as heat exhaustion,
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heat stroke: heat cramps elc. causes of heat island identified are
majorly anthropogenic in nature. These include transporiation,
commercial and industrial activities while others resulted from
increase in population, component of building materials and
wrbanization. The study thus recommended adoption o various
proper land management and plants cover (green areas) within the
city to reduce the effects of heat island in the city.

Keywords:  Urbanization, Urban Heat Island, Heat Index, Human
Comfort, Land use.

Introduction
Man needs comfort to carry out his daily activities productively.

Physiologic comfort according to Ayoade (1993) is defined as
condition in which a person’s body is in thermal equilibrium with his
immediate environment. World Meteorological Organization (1984)
also defined physiological comfort as a state in which a person has no
wish to decrease or increase insolation or to adjust the ambient
thermal environment. With the development of urban areas, changes
oceur in their landscape, such as changes reflect in building of houses,
industrics. roads and other infrastructure which replace the open land
and vegetation. Thus, surfaces that were once permeable and moist
become impermeable and dry these changes caused urban regions to
become warmer than their rural surroundings, forming an island of
high temperature with landscape (Taha, 2002).

Urban Heat Island is a metropolitan arca that is significantly warmer
than its surrounding rural areas. Temperature difference is usually
greater at night than during the day and larger in winter than summer.
This difference is most apparent when winds are weak and diffusion
s low. This is because of the nature of surface and the temperature
variations. However, the main cause of urban heat island is the
modification of the land surface by urban development and waste heat
generated by energy usage. Heat island occurs on the surface and in
(he atmosphere. On a hot sunny summer, urban surface such as roofs
and pavement, temperature is about 50" F — 90"F (270C ~ 50°C)
hotter than the air, while shaded or moist surface urban heat

W The Gazelle: A Multi-Disciplinary Journal
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éplland are lypicully present  both day and night, but tends to be
~strongest during the day when the sun is shining (Carmona, 2003).

According to Oke (1995), scasons play an important role too. Heat
island of cities located in the mid-latitudes is usually strongest in the
summer than the winter, while in tropical regions, the dry season may
[avour large heat island magnitude. However, urban heat island has
(he potential to directly influence the health and welfare of urban
dwellers; such as human comfort, heat related diseases
(Hyperthermia), fever, heat rash (prickly heat), heat cramps, heat
edema, heat tetany, heat syncope, for those with low blood pressure
Jieat exhaustion and heat stroke (sunstroke) among others. Heat islanci
Indireetly influences the welfare of the urban dwellers through energy
usige to cool their ambient temperature, air pollution, water uses and
hiological activities among others. There is need to ensure a pleasant
und healthy environment for urban dwellers. Thus, this present study
Allempts the impact of urban heat island (UHI) on man’s comfort in
Iorin city and the way out.

TM dangerous threat the world faces today according to Ehete et al
"12.), is fuelled by two powerful human-induced forces of
‘,mlzation and climate change. The two forces have unprecedented
heg Live impacts upon quality of live, economic activities and social
stibility of man. The more urbanized an areca is, the more
welopment and the more havoc done to the environment (Tilakasiri
¢ wly 2012). The material commonly used in urban area such as
cone °‘f" and asphalt, have significantly different thermal bulk
nopertics (including heat capacity and thermal conductivity and
Murface 'reductive propertics (albedo and emissivity) than the
ikirro nding rural areas. This causes a change in the energy balance of
ban arca, often leasing to higher temperature than surrounding rural

e energy balance is also affected by the poor vegetation in urban
s, w_hlch inhibits cooling by evaporation. Waste heat from
obiles, air conditioning, industry and other sources also
lribute to the urban heat island. High levels of pollution in urban
can also increase the urban heat island as many forms of
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pollution change the radiative properties of the atmosphere (Kalney
and Cai, 2003). Moreover, urban heat island can potentially increase
the magnitude and direction of heat waves within our cities. Studies
have shown that mortality rate increase exponentially with maximum
temperature (McMichael, 2001).

In the last two decades, Izomoh and Olomu (2005), Noticed a
persistent increase in population and sizes of the cities in Nigeria.
Oyegun (1985) described Ilorin as one of the latest growing urban
centres in Nigeria. The above findings were corroborated by
Olanrewaju (2009) that Ilorin Population more than doubled its size
within 30years (1976-2005) with the growth rate of between 2.5 and
2.9%. This has resulted in stcady rise in air temperature of Ilorin city.
The implications of such rise in temperature on human comfort
cannot be overemphasized, thus this study attempts examining the
cifects of Urban Heat Island on human comfort in Ilorin city of
Nigeria with the aim of curbing its negative impacts.

This study is inspired from the realization that the urban dwellers
experience discomfort arising from excessive heat generated in urban
centre. For instance, Olabinri (2005) observed an increase in heat
generated in Ilorin city as compared to a nearby rural area of Idofian.
Moreover, Olanrewaju (2009) found that city is becoming warmer as
a result of rapid urbanization. The repercussion of this on man’s
physiological comfort could be fatal and therefore suggested that
further research efforts be geared towards finding ways of mitigating
cifects. Earlier works by Atkinson (1975), from the cities in
temperate region of the world like Chicago where the temperature is
not as high has the tropical region shows clearly that the impact of
urban heat island or excessive heat production as a result of
urbanization on human comfort is a serious issue. This work
therefore strives to investigate the extent of urban heat island effects
on human comfort in Ilorin City.

Physiologic Comfort

People vary. sometimes markedly in their feeling of comfort
according to their metabolic rate, type of clothing, work load, age
diet, emotions, cultural influcnces, past climate experience and
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wtic zone among others. Thus women generally prefer slightly
er level of air temperature than men. Tropical people tend to
ept a comfortable higher level of air temperature and humidity
temperature zone peoples. Outdoor workers also tolerate higher
wvel of temperature than sedentary workers while older individuals
Emd to prefer warmer conditions than younger individuals (Mather,

1073),

Duspite the effect of numerous non-meteorological factors on human
beling of comfort, the zonc of human comfort has been found to
mprise a relatively narrow band of temperature, wind speed and
midity. The four major meteorological controls of physiologic
mlort are temperature, humidity, wind and radiation; various bio-
leorological indices have been device to quantify human feeling of
mlort in term of measurable climatic elements notably temperature
d humidity (Ayoade, 2004). None of these indices can be regarded
wholly satisfactory primarily because they are not comprehensive.
) be comprehensive, an index must include both meteorological and
meleorological controls of physiologic comfort.  The non-

"logical factors are obviously not all quantifiable and so

Nigeria. Ilorin metropolis consists of three local government
mely; Ilorin east, Ilorin west and Ilorin south. Ilorin is located
mately between latitude 8°30° and 8°50° north of the equator
itude 4°20° and 4°35’cast, of the Greenwich meridian (Figure
is the gateway city between the southern and northern
ith an approximate land areca of 100kilometres square,
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erature is about 27°C. (NIMET, 2011). Generally, studies show
{ the climate of kwara state tends towards aridity (Olaniran, 2002
Wl Olanrewaju, 2009).
Mesearch Methods
o ¢E Data used for this study were obtained from both primary and
o secondary sources. The secondary data includes the maximum and
minimum temperature, relative humidity of Ilorin for two decades
(1991-2010). The primary data were Room temperature of the various
Slnd use types (during heat wave) for two months within Ilorin.
Invironmental thermometer was used to obtain daily reading from the
wlected stations across Ilorin city between 15:00 GMT and 18:00
LIMT of the day, due to the magnitude of heat wave during this
perlod. The sampling technique employed was the purposive or
Judgemental sampling and stratified random sampling. Both
eneriptive and inferential statistics were used to analyse the data.
~ Alno, heat index given in degrees Fahrenheit was used as an accurate
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1: Heat Index Chart (Temperature and Re!ative Humidity)

Figure 1: Land use Map of Ilorin

Source: Kwara State Ministry of Land and Housing, Ilorin, 2009. Temperature (° F)
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7.

Like most of West Africa monsoon, the climate of Ilorin is '
characterized by two seasons. The rainy season and dry season, these -
are marked by seasonal shift in the wind pattern. The rainy season
starts from April and ends in October which is sometimes extended to
November. During this season, the dominant wind is the moist
maritime south west monsoon which blows inland from across the =
Atlantic oceans. The dry season begins in November and ends in
March, but there is always an occurrence of harmattan period between
the months of November and January. The predominant wind during
this period is very dry and dusty from Sahara desert. The relative
humidity is range between 65%-90% while the mean annual
temperature is generally high with a very low range. The mean annual
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| ithermore, analysis of Variance (ANOVA) was employed to test
I ) variance ratio and also to determine whether or not significant
Hilerences exist among the means of several groups. In this research,
A hypothesis was tested using one way analysis of variance to
determine whether there is a statistically significance difference in the
urthee air temperature at the different urban land use type in Ilorin.
\e formula is stated below:
“mputation for mean; R I N (i)
- e (corrected) total sum of square
lllllll I Ill . 'I‘SS:‘: : rn
‘ L B (i)
, <3 ‘

' Gazelle: A Multi-Disciplinary Journal l

=1 i=1
¢ sum of square due temperature

B 1-C ..t eeesaenanaas (iii)

v
{ ! sum of square due to error
\;0 ’9( Al ‘10 23
i‘ : D ‘ }O ‘2 - : SSF:= TSS-SST ................................................................ (]V)

? .- g m - Series analysis and reduction pattern analysis were also

45 94 96 |98 iO 52 wod under the inferential statistics to determine the trend of
e : l - ‘r I¢ variables and to determine the degree of fluctuation of the
Lot L E and maximum tempcrature respectively
40 92 194 96 j97 99
— 1 i e g L ts and Discussion

| 1 il

| i
35 91 égz ;94 95 97 Temperature at Selected Locations in Ilorin
%"“ = ~;[ e El ' 2i Room Temperature at Selected Locations in Ilorin
5 | 10 [10 il() L | 1 S | Mean | Median | Std. | Minimum | Maximum | Skewness
30 %89 90 192 93 l !1 > ¥4 ’ A Dev
; ( ' : 30.03 | 30.03 | 1.46| 26.00 32.05 -0.77
|
Note: Exposure to full sunshine can increase HI values by up to 15° F 32%3 gigg }g? gg?g g ;3(3) -?gg

. . L
Source: Meteorology for Scientists and Engineers, 2nd edition by ggzg gzg(z) 12; ;zg; §287 .38
Roland B. Stull (2011) ' LGS, SR L ELE (AP
8 9
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Industrial | April |32.37| 32.33 | 144 | 29.00 34.00 llMeun monthly minimum temperature in Horin (1991-
“March | 35.01 | 3533 | 1.85| 3033 | 37.67 2010)
| Commercial | April | 34.39 | 34.67 | 1.33 30.67 36.33 Mean | Media | Std. Min. Max. Skewnes
N March | 35.24 | 35.67 |2.47 29.33 38.67 £ n Dev. S
Industrial April | 34.48 | 34.67 | 1.15 30.67 36.00 20.19 20.35 1.58 18.00 | 23.20 0.16

Source: Authors Field Survey (2015) 2242 |22.65 [136 [19.70 |24.10 -0.49

] 24, 4, 0.62 [2240 [25.10 | -0.81
The study revealed that the highest maximum room temperature for | - il R o8

the month of March was 38.67 °C which was recorded in the .| 23.89 12400 |0.77 aiicdl £ LR 0.09
Industrial arca or location. The highest minimum room temperature Y 23.14 12320 | 0.60 21.50 |24.40 -0.83

for the month of March was 30.33 °C which was recorded in the 2012240 0.86 19.2.0 | 23.20 -2.35

commercial area. The lowest maximum room temperature for the @ra3 [22.10 | 058 20.00 | 22.50 2.02

month of March was 32.05 °C which was recorded in the educational 2164 |21.80 |0091 1820 |22.70 22.99

arca. The lowest minimum room temperature for the month of March mber | 21.63 | 21.80 | 1.03 17701 22.60 ERT

was 26.00 °C which was also recorded in the educational area. The
reason for this lowest maximum and minimum room temperature 2193 2195 |0.60 2000 | 22.50 -1.44

obtained in the selected educational area might be due to its location mber | 2137 2165 | 1.19 18.40 |22.70 -0.89

and the vegetation, because there are more trees to absorb the released 7 Bt 19.64 19.95 1575 15.50 |21.60 -0.99

CO; in such an environment(Table 2). o Authors Computation, 2015

The highest maximum room temperature for the month of April was
36.33 °C which was recorded in the commercial area. The highest
minimum room temperature for the month of April was 30.67 °C
which was recorded in both the commercial and industrial area. The
lowest maximum room temperature for the month of April was 31.90
°C which was recorded in the educational area. The lowest minimum
room temperature for the month of April was 23.00 °C which was
also recorded in the educational area. The reason for this was stated
carlier, that it is based on the location and vegetation of the selected
cducational area. Table shows the room temperature in the selected
locations between the months of March and April in [lorin.

y also revealed that the highest minimum temperature was
(' which was recorded in the month of April for the 20 years
nsideration (table 2). The lowest minimum temperature was
"t.‘r which was recorded in the month of December; this is a
ol harmattan where cold is usually experienced in Ilorin. The
of March recorded the highest mean monthly minimum

rc (24.05 °C) which is usually the hottest period in Ilorin.
" n for this high mcan monthly minimum temperature
¢l in the month of March can be attributed to March been the
sriod of little or no rainfall, accompanied with little or no cloud
':_'.,,. uce the amount of insolation received in Ilorin. The month
( mber recorded the lowest mean monthly minimum

Mean Monthly Minimum Outdoor Temperature in Ilorin (1991- ature (19.64 °C) which is usually the period of cold weather in

2010)

.; N

The monthly minimum outdoor temperature record for the period of
20 years was obtained from the Nigeria Metrological Agency.

10

L

1%
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Mean Monthly Maximum Outdoor Temperature in Ilorin (1991-
2010)

The monthly records of maximum temperature were subjected to
statistical analysis to determine the monthly mean for the period of 20
years.

Table 4:Mean monthly maximum temperature in Ilorin (1991-

!‘ Gazelle: A Multi-Disciplinary Journal

ith little or no cloud cover to reduce the amount of insolation
seived in lHorin. The month of August recorded the lowest mean
onthly minimum temperature (28.22 °C) in llorin.

Mean Monthly Relative [HHumidity in Ilorin (1991-2010)
e monthly records of relative humidity were subjected to statistical
nalysis to determine the monthly mean for the period of 20 years.

uble 5:Mean Monthly Relative Humidity in Ilorin (1991-2010)

2010) Mean | Media | Std. Min. Max. | Skewnes
Mean | Media | Std. Min. | Max. | Skewnes n Dev. s

o n Dev. s 52.15 |52.5 |12.07 |35 80 0.6
Jamaty (30,08 - (2007 096 200 (4500 1 @5 5385|545 |1320 |29 |77 0.109
February 3583 |35.80 |0.81 32.30 | 36.10 0.38 1 6.5845
March 3571 3590 |123 |33.50 |37.20 | -049 e nana M Rae 0.852
April 13371 [3395 |1.70 29.20 | 36.00 -1.18 2.1 73 4.2414 | 59 79 -1.641
May 3178 |31.50 |1.09 [29.20 |33.50 | -0.28 7865 |79 24121 1 4, 82
June 30.21 |30.10 |0.92 27.80 |31.90 -0.4 4 -0.292
July (2879 [2880 |086 |2730 |3010 | -0.02 8192 |83 2797 |14 |8 b
August 2822 |28.00 |0.81 27.10 | 29.60 0.36 73591
September | 2932 [29.65 |0.81 |27.50 [30.50 | -0.62 84.75 | 85 9 ol A 20149
October | 30.83 |30.90 |0.97 |29.20 |32.70 0.11 2257 1
November |33.40 [33.50 |1.36 |29.60 |35.50 | -0.98 e 8 i 7 -0.087
December |33.93 [34.10 [0.76 |3250 [35.50 | 0.01 84.95 |85 2.3050 | 49 88
Source: Authors Computation, 2015 3 s -0.735
IFrom Table 4, the highest maximum tempcrature was 37.20 °C which g jki 3 = 5 -1.104
was recorded in the month of March for the 20 years under 67.947 67 45238 53 79
consideration. The lowest maximum temperature was 27.10 °C which . | |4 -0.533
was recorded in the month of August; this is a period of when there is 58.6 56 8.5557 |43 75 0.241

a break in rainfall and the atmospheric moisture content is high. The
months of February and March recorded the highest mean monthly
minimum temperature of 35.83°C and 35.71 °C which is usually the
hottest period in llorin. The reason for this high mean monthly
maximum temperature obtained in these months can also be attributed
to months been the peak period of little or no rainfall, accompanicd

12

7-uthor’s Computation, 2015

3

‘uble 5, the highest relative humidity was (90%), recorded in
of July and August for the 20 years under consideration.
est relative humidity was (29%), recorded in the month of
i this is a period of little or no rainfall in Ilorin. The month of
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6, show that the highest annual minimum temperature recorded
5,10"C and the lowest is 15.50°C over the 20 years period. The
i 1998 recorded the highest mean annual minimum temperature of
73C over the 20 years period of study while year 1999 recorded
Jowest mean annual minimum temperature of 21.21°C. Range of
ey for standard deviation is 0.87-2.58"C, the values of standard
wintion suggested that there are variability in the year to year
inimum temperature reccived in Ilorin during the period of study,
i |8 the minimum temperature fluctuated yearly below or above the
i lerm average mean of the 20 years under consideration.

August recorded the highest mean monthly relative humidity
(85.50%). The month of January recorded the lowest mean monthly
relative humidity (52.15%).

Mean Annual Minimum Outdoor Temperature in Ilorin (1991-
2010) ¥

The annual minimum outdoor temperature record for the period of 20
years was obtained from the Nigeria Metrological Agency. This
annual records was subjected to statistical analysis to determine the
annual mean for the period of 20 years. The results of the statistical

analysis are presented in Table 5. { Index Analysis

Il index analysis was carried out using heat index calculator by
ng relative humidity to the actual air temperature recorded in the

Table 6: Annual Summary of the statistical analysis for Min. I
land use type in [Ilorin (educational, residential,

Temperature (°c) 1991-2010

ntial/industrial, commercial and industrial). The result of the

Years | Mean | Median ?)ld Minimum | blsamun | Skewness Index will enable us to determine the heat disorders and related

ev. lenl consequences in various land use type in Ilorin city. The
1991 22.54 22.25 1.24 19.90 24.60 -0.35 iL ; 3 ; ! ;
1992|2163 | 2195 568 15 50 3510 T i"va'tl‘1e heat index calculated are presented below:
}ggi ;}gg 332(5) ;gg }228 ;jig (1)2? ‘:;Jﬂ.ﬂ: Heat Index in the Surveyed Locations or Zones in
1995 22.17 22.40 1.62 18.20 24.50 -1.16 : :
1996 2246 [2210 [128 [19.70 24.30 -0.48 3 March April
1997 2225 [2220 |0.87 20.30 23.70 -0.68 ucational (University of Ilorin) | 33.79 31.36
1998 2273 2270 | 1.67 | 20.00 25.80 0.12 esidential (Gaa-Akanbi) 44.38 44.16 |
1999 2121 2208 1.95 17.70 23.90 -0.74 ssidential/Industrial (Asa Dam) 42.97 42.34
2000 | 21.61 | 2145 | 135 | 19.20 24.00 -0.11 ommercial (New Market) | 47.20 49.27
2001 121.60 ]21.50 | 139 |18.40 23.70 0.78 dustrial (Dangote Industry) 49.96 49.60
2002 | 21.81 |21.85 1.85 18.00 24.60 -0.73 ¢ Authors Computation (2015) '
2003|2193 [21.70 | 1.59 | 19.20 24.00 -0.05 p
3%82 gg?g ;igg }gg %(9)(1)8 343125;8 E)ol 157 4.8, show the result of the heat index calculated for the months
57006 21:67 21'80 2'22 16-50 24']0 _1'39 arch and April in t‘hc'varlous land. use types (efiucatlc-)ngl,
2007 12183 22:05 ]:50 ]8:30 23:80 -1:18 ential, residential/industrial, commerglal anFI industrial) within
2008 2238 12250 |14 18.90 2420 101 Idy arca. In the month of March, the lndl.JStrlal area recorded the
2009 12201 122.00 [ 42 19.20 24,30 051 ‘Jh‘eat’index (49.96°C) and th; e’ducatlonai.area recorded the
2010 242 12215 | 1.64 18.70 24 .80 20.81 (33.79°C). From these results in Table 4.8, it can be infer that

:' ple in the industrial. commercial, residential/industrial and

Source: Authors Computation, 2015

]

14 15
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il temperature in the urban land use type in Horin in the month of
reh. The summary of the Anova in Table 4.9 also corroborated this
ing with Industrial and commercial arcas recording the highest
ce temperature of 35.24°C and 35.01°C respectively, while the
eational arca recorded the lowest average surface temperature of

residential area are in danger of health disorder such as heat cramp:
heat exhaustion and probably heat stroke if the activities in such zone
| are continued in the month of March. At this temperature, people |

\N ‘ this area will be extremely uncomfortable. The best thing to do i
such areas is to drink a lot of water, discontinue outdoor activities an
also indoor activities if there is no air condition. ~ However, the

) people in educational area that recorded heat index of 33.39°C shoull
| exercise extreme caution because at that temperature, heat cramps ang
heat exhaustion are possible in the area.
Also in the month of April, the industrial area recorded the highes

Tauble 4.10: Results of Anova for the Surface Temperature of
: Different Urban L.and Use Area in Ilorin

heat index (49.60°C) and the educational area recorded the lowes SS df MS F P-value | Fcrit
(31.36°C). From these results, it can be infer that the people in th 8.27E-
industrial, commercial, residential/industrial and residential sclecte | 546.8795 41 136.7199 | 42.53482 24 | 2431965

are in danger of health disorder such as heat cramps, heat exhaustio
and probably heat stroke if the activities in such zones are continu
just like in the month of March. It is better for the people to als
discontinue indoor and outdoor activities at this temperature in tl
month of April. However, the people in educational area that recorde
heat index of 31.36°C in the month of April can only experienc
fatigue at such temperature, but it could results to heat cramps |
activity is continued for a prolonged period.

| 482.1457 | 150 | 3.214305 |
1029.025 | 154 | -
Source: Authors Computation (2015)

perature and Relative Humidity Trends in Ilorin

¢ humidity received in Ilorin within the 20 years of record was

1ed by plotting each variable against year. This analysis enables
Table 4.9: Summary of the Anova for the Surface Temperature ( see the linear trend in the climatic variables used (minimum
Different Urban Land Use Area in Ilorin dlure, maximum temperature and relative humidity) and the
~ Groups St Sum | Average | Variance '_‘derived from the trend line can be used to make forecast into
v ethanRl - A O TR R 30.04 212 ure. The resulting trends and trend line equation from the
Residential RS AR TRT 1.71 QI <itcd in Figures 4.8-4.10.
Residential/Industrial 31 1043 33.64 2.73
Commercial 31| 1085.33 35.01 3.42 v
Industrial 31| 1092.33 35.24 6.10

Source: Authors Computation, (2015)

In Tablc 4.10, if the F ratio is larger than the F critical value, F cri
~ there is a statistically significant difference. If it is smaller than the
crit value, the score differences are best explained by chance. In t
below analysis therefore, the /' ratio (42.53) is larger than the F ¢
(2.43), then there is a statistically significant difference in the amoul
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i g4 Years L ; Fig. 4.9: Maximum Temperature Trend in Ilorin
Fig. 4.8: Minimum Temperature Trend in Ilorin (1991-2010)
(1991-2010)

aph obtained from the plot of maximum temperature against
figure 4.9 has a positive trend line with yearly variability; it
% that maximum temperature is also on the increase. The trend
uation shows that the maximum temperature is increasing at
£ 0.09°C every year during the 20 years period of study. The
ne shows that the maximum temperature is increasing sharply
1¢ 20 years under consideration which is an indication that the
f llorin is becoming warmer every day and this has an
ion on human comfort.

The graph obtained from the plot of minimum temperature against
time in figure 4.8 has a positive trend line; it shows that minimum
temperature is on the increase. The trend line equation shows that the
minimum temperature is increasing at the rate of 0.01°C every year
during the 20 years period of study even with yearly fluctuation,
However, this rate of increase in minimum temperature based on the
20 years trend is not significant.

usion and Recommendations

) comfort is an important factor that determines the level of
activities and productivity. Human comfort cannot be
asized in the face of an increasing urban temperature where
lation of the world lives now. The urban temperature is
based on the increased anthropogenic activities of man.
s rate of urbanization that leads to the natural habitat been
«l by artificial surfaces is contributing to an increase in urban
1d. Hence, this has a disturbing influence on human comfort
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e, 1.0, (20(53). Climate change: A synopsis of its nature,
causes, effects and management. Vantage Pub. Ltd, Ibadan,

~ Nigeria. Pp. 72-92.

1.0, (2004). Introduction to climatology for the tropics.
Climate and Man. (Revised Ed). Spectrum Books Ltd, Ibadan,

Nigeria. Pp. 250-260

| ona, 1.8, (2003). Human Comfort in the Urban Tropics. in
-~ WMO, (2003). Urban Climatology and its Applications with
Special regard to Tropical Areas. Proc. Conf organized by
-~ WMO/World Health Organization, held at Mexico City, Nov.
2630, 1984. Geneva: WMO. Pp 354-404.

unon, S.A. Kunkel, K.IX and Reinke, B.C (1996). Impacts and
~ Responses to the 1995 Heat Wave: A Call to Action, Bulletin
0/ American Meteorological Society, 77: 1497-1506.

The study has revealed that the maximum temperature and relative
humidity of Ilorin is increasing especially in the last decade of record,
This has a serious effect on heat index and implication on human
comfort. The level of air temperature varying from one land use type
to another is evident in the study, thereby making the comfort

recorded the highest heat index and it can be concluded that people

who lives or work in such environment are uncomfortable during the
months of high heat especially March and April. This exposing them
to greater risk of heat disorders and heat related medical
consequences such as fatigue, heat cramps, heat exhaustion and heat
stroke. All these heat related medical disorders has great implications:
on their level of health, comfort and productivity.

IFurther, this high temperature is dangerous to health and comfort, and . )
prolonged exposure put the residents of Ilorin to risk of stroke - 1.C; Ogbonna, C.E; and Ayadiulo, R.U (2012). Urbanization
incidence, heart diseases and pulmonary disorder. The urban heat und the challenge of climate change in Nigerian cities: 4
island will also have economic effect on the people as well as the Review, Book of proceedings of the 2012 Annual Conference
government of the city, these cffects are: an uncomfortable person on climate change and Variability saving our tomorrow today
will be less productive, an individual with heat related health issue ‘
will also pay medical bills and the government will spend millions o
naira for urban forestation which can also pave way for corruption.

* Iniversity of Benin city. Pp150-157

7“8.0. and Olomu, J.I. (2005). The cffects of poor architectural

lesign and poor application of appropriate technology on the
th of the occupants or residential buildings (Nigeria
ation). The Built Environmental Journal of International
itute for Building research ([1BR), 1(1): 3.

and Cai, M (2003); Impact of urbanization and land- use
ghange on climate. Nature 423: 528-531.

e

State Diary, Kwara State, Nigeria (2012). Government Press.
~ Ilorin, Nigeria.

In order to mitigate the effect of urban heat island on health, there is
neced to educate or sensitize the people on issues concerning to climate
change and its impact on human health, effect of anthropogenic
activitics. Finally the people in the study area should be exposed to
the broadcast of weather or climatic report so as to enable them
observe the variation and to adjust and adapt to it.
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