-9770

596
Scanned witvh Cémcanner

o

B,

ISSN 1




I > e
s e s

on

Scanned with CamScanner




JOUTTRE OF SCICHLL LUV s 2=
Volume | Number 2

EDITOR
Prof. G. D. Momoh,
-Dcparlmcnl or lndustrfal And Té‘clmology Education, Federal University Of Technology,
Minna, Nigeria.

EDITORAL BOARD

Prof. K. R. Adeboye (FUT, Minna)

Prof: (Mrs.) H. O. Akanya (FUT, Minna)
Prof. J. A. Gbadyan (Uni Ilorin) |
Prof. A. B. Mamman (UDU, Sokoto)
Prof A. A. Oladimeji (FUT, Minna)

Prof. (Mrs.) V. 1. Ezenwa (FUT, Minna)
Prof. E. A. Okosun (FUT, Minne‘l)

Prof. S. A. Garba (FUT, Minna)

Prof. B. Okeke (UNN, Nsukka)

Prof. K. A. Salami (FUT, Minna)

Prof. Ampitan (ABU, Zaira)

Prof. M. Galadima

Scanned with CamScanner



v-—'

| | of April., 2008
‘oumal of science o ation : N 1596 -9770
Volume | Nilfbers ucation and technology ISS

The effect of sci ;PERFACE‘ i aclic: " not

™, 'ence are not felt if it is not put into practical use or 1o
communicated to tlypge Who will benefit from the knowledge. School of Science
and Science Education Federal University of Technology, Minna has identified
that valuable researcl findings are oftey, left to rot away in our laboratories. The
break through do not have to pe big but it should be sufficient for somebody to
mprove upon for 5 change Science\scholars are often ignorant of the results of

research laboratorics. This affect (he speed of scientific and technological
development.

Institutions of higher learning especially the university of technology etc.,
are burdened wit, task of developing new techniques, fabrication of equipments
and Manufacturing, It ig important for scientist and technologist to understand
those colleagues of theijr who are Working in ‘their own areas of interest.. They
could easily get the information from research publications. - s

There are only few Journals of Science and Technology in circulation and
the cost of subscribing with journal outside is very high. Nigeria is increasing and
are not sufficiently circulated. The School of Science and Science Education has
started the publication of Journal of Science Education and Technology as her
contribution to knowledge with the hope that papers in the journal will stimulate

researches for eventually break through in various fields of science and technology
education in Nigeria and the Africa continent at large. o

Professor H.T Sa’ad
Vice chancellor.
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iDITORIAL COMMENTS

Science publication in the from of journals arc gearcd towards glvm&
scientists and non scientists alike trends of scientific break thloughs in our
research institutions, similar institutions of higher learning and orgamzatlons In
civilized nations such publications are held in high esteem and regular production
is guaranteed through funding and article contributions. ' ‘

The School of Science and Scwnce Educations school board in 2000 took a
bold step by reviving the publication of defunct Journal of Science Education and
Technology. The Journal is inter dlsmplmaly in naturc covering a wide arca of
rescarches in Science, Tecchnology and Education. During the last year the
cditorial board worked very hard to develop a system that will ensure a continuous
publication of this journal. Efforts have been made to encourage faster peer
review, provide the enabling environment for authors to track the progress of their
manuscripts, increase the efficiency of manuscripts handling and allow for better
coordination across the editorial board team.

I thank the management of [federal University of chhno]ogy for the
support received for the take off, I wish to express my sincere thanks to Professor
H.T Sa’ad the Vice Chancellor of F.U.T Minna for his encouragement and advice. :

I thank the entire staff of School of Science and Science Education
particularly the chairman of the Journal Committee Dr (Mrs.) LN Mogbo and her
team for their hard and well coordinated work. I thank the various contributors for
their articles and the reviewers for prompt completion of the review process.

At this point, it is my hope that the editorial board shall continue to enjoy
the support of the school and the university to ensurc biannual regular publication
of this journal. i

Any constructive subgestmn for further improvement of the journal would
be accepted.

Thanks ‘

Professor G.D Momoh
Editor in chief
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archy, Monitoring ang

.o for Rese
: ications fo1
Climate Change and Health: An Appraisal on Impl ,
Policy.

“ . B i 3 a
O., Samsideen and F l'f \-id,':,afy’l‘cCImolo
Department OfGe()graphy chcr;ll University

gy, Minna

Abst.-act.. he findings showed tha climglc slress on
The impact of clingge change on the various scctors was {JPP"‘”SCd u“d-jl[i]:n world-wide cach yCU{'(‘()JU)"Jv 2000).
agriculture may mean up to 300 million additional victims orm;-tlnlu!l T wu‘t'llli”g worscns. These cxtremes
Extreme floods and drought are projected to become more severe ..err_‘t,‘_'_“kl.”g waler. Discasces assoclated wigl,
were lound (o be responsible for (he non availability and supply of S"_Clcﬂl cvents, like the abnormal storms ;_md
Nooding. could uaflects millions niore pcoplc every year. Extrene wcal 'L-r, rcccl;l times. The world’s lcading
Nooding that have devastated many communitics’ across the chlt]lry "“ hange (IPCC) has concluded thut
authority on globg warming, (he imtergovernmental pancl on climate C.h"ﬁ duc (o extremce weceather angd
unchecked global warming will cause g significant increase in human ll.l()l'ld ),’ seus, it was projected il 4
infectious discase, Malaria could become even more common as global warning “_0': N '“_0“5 walatia carrying
WAIer temperatures spread north and south from (he tropics, and to higher cleva , b
tmosquitoes will spread wily then, |

Introduction, B The greenhouse effect is the rise 1
. temperature on Earlh' as - certain
gases in the atmosphere trap energy.

_ ~ Six main gases considered 10 e
contributing to global climate change are
carbon dioxide (CO2), methane (CHy)
(which is 20 times as potent a
8as as carbop dioxide) and nitrous oxjde
(N20)," plus three fluorinated mdustrial
gases: hydro fluorocarbong (HFCy),
fluorocarbong (PFCs) and

Global warming and climate change in
Perspectives :
Global warming and climate change
refer o an incregge N average global
temperatures. Naturgl events and human
activities are believed (o be contributing to
an increase in average global temperatures.
This is caused primarily by increases in
“greenhouse”  pases such as  Carbon
Dioxide (CO.). '

greenhouse

per

What is the Greenhouse Effect”

The term greenhouse is used in
conjunction with the phenomenon known
as the greenhouse effect.

B Energy fiom the sun drives the
earth’s weather and climate, and

theats the earth’s surface;

B In wm, the earth

* back into space;

B Some almospheric  gases (water
vapor, - carbon dioxide, and other

BASES) 1rap some of (he Outgoing

radiates energy

oot sulphur
1Xafluoride (SFe), Water vapor is alsg
considered 3 greenhoyse gas.

any of thege greenhoyse gases are
actually [jfe €nablj

heat woylq Without then,
Barth’s qyepn. . Space and the
co]del-b chmgc emperaty,e would be g [iy
bcco:ﬁeg OWever, if (he Breenhouse ¢ ffecy
then mgpe
“'a))e( G . nore hCilt els
eé(imé t]Imn lnneded, and the Earth mzi:ght
- €SS habjy, A
and animg h“mi“’lS, plants

Stronge-.

CNergy, retaining  hegy somewlgt Cliinuté ch:
like the glass panels of a In enyin. inge 4 hllllldll healg
greenhouse; rele _1\“0””1611&1! heajq ere P
W These gases are (it 1. Clatiop between ' CIs a cloge
1€5¢ gases are therefore known g and (,, dide iologic it r
greenhouse gases. s S¢ n MO | Vilie a4 researc|
CNee of
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or heqllh status — of  populations A
distinction 15 usually  made l

el _ between
monitoring and  surveillance

the latter

being the continuing standardized recording, |

ofthc. occurrence of disease. In the context
of chimate change and health, huwcvc‘r
both  monitoring and  surveillance m'(;
needed to:
B Identify  important changes in
disease  incidence, health risk
indicators, or health status;
B Determine whether these changes
are likely to be the result of local,

regional, or global environmental
changes;

B To help develop countermeasures -

and assess their effectiveness; and
B  To develop hypotheses about the

potential health effects of climate ..

~change. Monitoring should also
help in the detection of unexpected
events

The Research Challenge. :

Since there is uncertainty about the
proﬁle and rate of future climate change it
is necessary to estimate effects on health in
relation to specified probable climate
scenarios. This process differs in several
important ways from the more familiar
cmipirical procedure of quantitative risk
assessment. The latter is usually conducted
0 relation to some existing index Qf
environmental exposure for which there 1s

prior empirical evidence of direct (usually ™

toxicological) . health risks ~across —an
exposure range which includes the mdex‘
exposure.

The three main approaches to health
risk assessment based on Sscenarios arc
extrapolation based on specific (historical)
analogue situations for some af;pects of
climate  change: = formal mtegrgted
mathematical modeling, and generalized
assessments drawing on expert judgment of
the range of health consequences (physical,

104

and psychulugicnl) of

microbiological, : )
raphic, social,

diffuse and complex demog
and economic disruption.

Summarily entails on.

B [lcalth risk assessment based on
scenarios eNncoMpasses
extrapolation, integrated
mathematical modeling, and

of  the

generalized assessmenls !
consequences  Of (lemngmphlc,
social, and economic disruption
B Uncertainty is unavoidable becausc
of  such factors as the
unpredictability of future induslriql
activities, and  differences M
- sensitivity of disease syslems and
vulnerability  of - populations - 10
climate change
B Monitoring of health indicators and
disease surveillance: activities must
be integrated with global observing
systems currently being developed
for climate change and its impact
B The potentially serious effects of
climate change on health heighten
the urgent need for policies (o limit
greenhouse gas emissions

Historical Analogues Lo
Historical analogues probably come

from recent times, although carlier
documented experiences may also be
informative.  Most ~useful are - those

situations, which seem to simulate aspects
of future climate change. For example,
epidemiologists have begun to study the
regional health consequences of the
worldwide climatic fluctuations associated
by "teleconnection” (remote linkages) with
the El Nifio southern oscillation. '

El Niiio events—partial analogues for
future climate change?

B The El Nifio southern oscillation is
a large, nregular, unstable
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atmosphere-ocean -system, which
produces  relatively shorl—t;rm
climate changés over (he Pacific
region. '
B Events related to' ‘the EIl Nifio
southern vscillation (that is, El Nifio
warm events and La Nifia cold

events) strongly influence . climate

variability between years and are

associated with regional land and
sea surface warming, changes in
precipitation and i the occurrence
of tropical cyclones

B These anomaljes impinge primarily

on countries bordering the Pacific.

and - Indian QOceang but also affect
other continents. :

B El Niio CVents can affect human
health—epidemicg of malaria and
dengue fever are more likely to
occur in the year of an "El Nifio
cvent or in the year following; (he
occurrence  and distribution  of
harmful coastal algal blooms s also
associated with EI Nifio events.

B Weather disasters - gre twice as
lrequent worldwide during the year
ofan El Nifio event. |
These studies cap be usefyl iy

assessing the vulnerability of populations to
climate  change, although the relatively
short time scale makes direct extrapolation
to the effects of global warming on health
difticult.

Dealing with uncertainty.,

As with all forecasting, assessing  the
impacts of global climate Change entails
unavoidable uncertainties. ‘These
uncertainties  arise from the intrinsic
unknown element m future trends ip human
industrial, demographic, and trading
behaviour; trom the nature of the non-lingyy
and interactive relations within the Varioys
complex natural systems; and from pe
variable  (and population specific)

105

dtivity of the health (_)mu;)mc (0 the
scnslllvlt)/.] climate  and  environmep,
Chﬂ”g-e '1t“ also arises from the stochasyj.
r&i?ﬁ?:atagfylhe biophysical systems bcmg
gi??;:i;cs in vulnerability bclwcc”-
populations are  another sguxccr of
variability. These occur bg(.:ausc. of (he
heterogeneity and f:hangcublhly ut. hlf!]]ill‘]
culture, social relations, an”d be.lmwom."Ag,
Balbus and ' Patz state: "While a given
disease  system = may be' particularly
sensitive to the effects of chmmg Chi‘l!]gu
based on biological or physiological
characteristics, the ultimate vilnerabiliry of
a given population to that disease may be

considerably  lessened by  adaptive
responses." . Some populations  ang
geographical regions will be particularly
“vulnerable.  For example,  populations
whose ‘food supplies are insecure are
vulnerable  to downturns i agricultural

Productivity cause by climatic factors, and
people living on the edge of regions where
infectious diseases borne by  vector
organisms are-endemic gre most likely (o
experience (hie early Extensions jp range of
these diseases -

Another

al stresseg that are
. Interactiop between oy
Chvironmenty] degradation and changes on
a larger scule~4climalc change. Population
Erowth, apq loss of 0divergiy ;n

Significangly influence the effecys onyh ' ,1[‘;0’
iI;(():r exaglplc, local dcforestation causcf:(;l b;

rease Populay; N pressyre may diy

change (e ' = duectly
disea%es e of vecior borne
in emperagy;e (i | mcrea‘sc

§ g . ad ilto| :
contribyt; . 't g
Increase bO” IJO . 8lobg] CMperagy e
L “Pleting ope of the Liosp e
Ereat carpop dioxide . Osphere's
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Major Research Nees.
Important  research
following:

B Improvements in

needs e

include
mathematical
models for predicting (he impact of
chimate change on health, including
higher resolution 1o enable local ang
regional impact assessments o be
made  with  more emphasis  for
further studies to,
(a) Distinguish more clearly between the
effects on health of climate and of ajr
pollution; .
(b) Determine the extent fo which, in
different regions, a reduction in mortality
related to cold might offsel (he impact of
more frequent heat waves; and
(c) Assess the longer term health effects, if
any, on populations living in locations with
different climates; N
B Analysis of infectious disease
~epidemics associated with recent
regional changes in climate, using
these as analogues of future climate
change. For example, a systematic
examination  of. vector bore

outbreaks in regions affected by -

climatic events related to the E]
Niiio southern oscillation would
improve our understanding of the

relations between: climate and

health; ] _
B For vector borme diseases, there is a

need for basic laboratory and field

investigations of arthropod vector

ecology and-pathogen infectivity at

raised temperatures and varying

humidity and ecological studies on

the climate sensitivity.of diseases in

locations at the margins of endemic

areas; ‘ .
B Assessment of how changes. in food

prodiiction—as a result of climate’

and weather changes, increased

ultraviolet irradiation, sea level rise,
changes in pest ecology, and

106

land usc
human

shifts

SOCIOeCcONOMIC ‘
affect

practices—could
health and nutrition;

B Study of the association of extreme
climatic events with global warming
and the occurrence of  disasters
alfecting large human populiltions;'

B Modeling studies of the potential
public health implications .of F@'CC(]
migration from _climatically
vulnerable regions; -

B Ecological studies of the range of
possible public health impacts of
reductions in biodiversity related to
the climate;

B Assessment of the potential health
impacts of strategies to mitigate

greenhouse gas emissions  (for
example, the health risks of biomass
fuels).

Monitoring for changes in health related

indices. » .
B Global observation systems
The monitoring of health effects should
be integrated with global .observation
systems that ‘are currently under
development.  The - Global Climate
Observing System is a joint initiative of
the World Meteorological Organisation
and - other international agencies and
will encourage the development of
coordinated climate observations by
national and international organizations.”
Its coverage will exceed that of current
monitoring programmes, such as Global
Atmosphere Watch and World Weather
Watch, which comprise a network of
satellites, telecommunications and data
processing facilities. The Global Ocean
Observing . System, operated Dby the
Intergovernmental Oceanographic
Commission of UNESCO, includes
monitoring of sea level rise, sea surface
temperature and, eventually, biological
measures such as the phytoplankton
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concentration. The Global Terrestrial
Observing System is being established
under the auspices of the United
Nations  Environment Programme
(UNEP) and  other international
agencies. It will be used to detect and
monitor response of  terrestrial
ceosystems 1o global change including
new patterns of |
change.

Ecosystem monitoring _
It has been Increasingly recognised that
ccosystems have important influences on
human  health—for example,  through
changes in key indicator species such as
insecis and rodents, this may have both
direct and indirect effects. Algal blooms in
marine ecosystems can act as reservoirs for
certain - pathogens including  Vibrio
cholerae. Monitoring  indicator species
could help our understanding of im

links between climate chan
on health.

Remote sensing

Remote sensing, particularly by satellites,
*can be used to monitor a range of variableg
relevant to climate change, including seq
surface temperatures, alg@l blooms and
changes in  terrestrial €Cosystems. For
example, vegetation indices Produced by
high-resolution radiometry have Deep
correlated  with mortality and e
population density of tsetse flies. Data
from remote Ssensing may need tq be
validated by local data on the vector
organisms and diseases of interest. The
table summarises g framework for the
development of monitoring systems for the
health impacts ul"c]imate-change
General and specific policies
climate change or its impacts
Agriculture

|

to reduce

Reduced land conversion

NG througy,
improved farming technique

S

and use and climate

portant.
ge and its effects

In dustry

S
|'()|icy Im

ISSN 1596-9770

m Jmproved Ltillage to reduce  fossil
fuel combustion ‘

m [mproved feed use ‘fO!' ruminants to
reduce methane emls_su.)ljs

B Reduced biomass burning

Forestry

B Reduced deforestation with
concurrent improvement in

agricultural  productivity (tropical
forests have maximal potential for
sequestering carbon) ‘

B Regeneration of degraded lands for
reforestation

- Humau settlements

B Buildings with improved  thermayl
integrity

B Condensing furnaces and

exchangers

Solar water heaters and insulated

water storage

B Financial incentjves

heat

for energy

Euereo

conservation

| Building . codes and uttlity
regulations '

| Planting shade treeg to reduce "hegy
Islands"

SY supply

o Mor¢ efficient powey generation

] Nat_ural 8as turbines ip place of ol
or coal

B Gaiiro.. :

amﬁcat_]on of fossil fyels before

Combustigp

L Alterng
s Ive CNergy sources (solar,

» B€othermy] energy, etc)

ternag; I e
“UVe materialg €8, replace
Concrete With Wood) |
Ortatipy
n Impy
oved pup)je tr
L Prove ranspor
: Faulllatlon of o

Urban 1145 cycling ang walking

ko TEE conty SR i
lransit limeg ol for shorter
¢ of €thang]

: and Methg; Ne]c
Dhc:ntiuns: anol fuelg
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The implications of climate change
for public policy are wide ranging.
Miligation — options aim  to  reduce
greenhouse gas emissions, or to Increase
carbon dioxide sinks-—for example, by
promoting  reforestation.  Some options
directly affect health, such as the promotion
of bicycling, which would increase fitness

and lower cardiovascular risk while helping -

to reduce
Renewable

carbon
energy

dioxide emissions.

sources should be
assessed for thein impact on health since

some may have adverse consequences.
Hydroelectric dams for example may cause
population and
disintegration.

displacement social

Population growth is an important
driving force of climate change. It is
estimated that half of the increase in carbon
dioxide emission between 1992 and 2022
will be a result of population growth.
Although most will occur in developing
countries, any growth i

developed
countries 1 important

an contributor

because of the much higher per capita

consumption of fossil fuels. Currently only
around 1% of international donor aid is
spent on family planning, whereas just 2-
3% would give worldwide access to
contraception. Policies such as these, which
meet short-term local needs as well as long-
term  environmental goals, should be
priorities for implementation.
Tension between the priorities of
conventional economics and environmental
Protection has led to the development of
"environmental economics.” This™ attempt
to assign a market value to the .otherwusc
uncounted costs of the adverse impact of

: - :
environmental  degradation. Ecological
economics”  seeks  to  incorporate the

concept of sustainability and thus o avoid
compromising the health and survival of
future generations. There is cl(_aarly a need
for greater public and professional debate
about the long-term consequences of

108
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climate change and the balance between ﬂ\e
immediate economic impact of mitigation
strategies and their potential to redu;e the
impact on health and well being the
future.

Finally,  global environmental
hazards to health should feature in school
curricula since much of the anticipated
impact on health would occur within the
coming decades. Meanwhile, in the spirit of
primary prevention, health pl'ofgSSi(aﬂﬂlS
should advocate to policy makers early
application of strategies to minimize
climate change in order to limit the
anticipated impact on health. That impact,

mediated  through disruption to  life
-supporting  biophysical ~ systems,  has
unprecedented ~ importance  for  the

sustainability of human health.

Conclusion.

Regional climate stress on agriculture may
mean up to 300 million additional victims
of malnutrition  world-wide each year.
Extreme floods and drought are projected
to become more severe as global warming
worsens. These extremes may threaten the
availability and supply of safe drinking
water. Diseases associated with flooding,
could affects millions more people every
year. Exireme weather events, like the
abnormal storms and flooding that have
devastated many communities’ across the
country in recent times.

The world’s leading authority on global
warming, the intergovernmental panel on
climate change (IPCC) has concluded that
unchecked global warming will cause a
significant increase in human mortality due
to extreme weather and infectious disease.
Malaria could become even more common
as global warming worsens, it was
projected that a warmer temperatures
spread north and south from the tropics,

and to higher elevations, malaria carrying
mosquitoes will spread with them.
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Lastly,  Global warming — will  have
numerous  damaging impacts  on. human

health, spreading infectious diseases, longer

and hotter heat waves and extreme weather

will-all claim thousands of additional lives
nationwide cach year. If global warming
continues unabated, both we and our
children will pay a terrible price. |

We simply cannot afford (o ignore the
global warming problem
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ort: A Case Study of Minna,
Microclimatic Analysis and its Effect on Hln'nzm Comfort: A ‘
Niger State.

O. Shemsudeen and T. I.Yahaya

" . . ', Minna
Dcp:n_‘tment of Geography, Federal University of Technolog) ;

AbSll'l]Ct. : : R ) N ST SR “elinutic onditions
One nijor Pre-oceupation of human climatology is to understind lhf—‘ eflect “f.‘l .tlz'\;tjl .:,L,:\-([),—ruzl{'j?::l:)l'LhuihliHg.\'.
on the comfort Jevel of individunl. The n;mdi[ic;lliun ol n;llum-l cn.\r'lr()nmc‘n‘l‘ !\‘UF, 11'1'\: (;Vili] human activities and
roads and provision olopen spaces are referred (o as urban surfices, All (hese coupled b : k

: : - T ne i e > climate of the immediate cnvironment (o
industriey, rangportation wasle disposal have influence on (he climate 0 : ‘ ilicaliohs o |
constitute city climate, City climates therefore provide the most extreme I}]ICF()-C]H]]:!IIC lﬂ()dlll‘(,;lll(l)ﬂ.\ .\\ nch
man has created. Looking at the present rae of urbanization and high rate of population explosion in tropical
cities / urban centers, it is pertinent (o Study the relationship hetween human health and comlort and lh'e various
microclingie PArUnClers o determine (he level of comlor ability or otherwige ol these cities, The wide range
ol external g internal ictors influences comfon ol individuals ang what is comlortable at one time (o an
individual My not be comfortable o a later time 10 (e sme individual, The Paper made an altempt 1o
determine (he range of comfort in human beings who are exposed (0 differen emvironmentz| conditions. )y
used were collected fron, Practical exercise on fiely Study which wag stretehed from 7 00y, O 7.00pm i ang
wel bullb thermometers were used to collegl gir tlemperature fiom dix (6) sclecteq fsampling arenge within the Cily
and 90 people ol different sex, age. height ang weights were interviewed (o know (heir thermal sensation duriniz
the period covered UThe data were computed using Effec(ive Temperatyre (ET) and Relative Strain Index (RS1).
The analysis of (he result and responges showed that (he environmen| vy Benerally comfortabie jp the murnfr.Ig
and ‘1()\\-;1rq::. the cvening but hot and warm and o comforabie during he allernoon.- though (e level of
comlort ability varjes from one location (o (ke other wighip the study areq. Also, (he Study reyve;

clinatic paraimeters like humidily, wind g lemperaturg e more impnr[;m[ in dL‘lL‘mlining (he
agiven environmeny

s (hyy micro-
comlort Jeyg af
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Introduction ‘

The term climate refers (o atmospheric
conditions over long {ime periods, such as
seasons, years, or decades, whereas the
term weather conditions refers lo shorter
periods of (ime, such us hours, days or
weeks.  Climate depends in part on
precipitation and temperature, both of
which show tremendous variability on a
global scule. The stimplest classification of°
climate is by latiwde, (ropical, subtropical,
midlatitudinal (continental), sub arctic and
arctic. It is important (o recognize (he
significance  of potential  climatic
variability in determining the kinds of
organism (hat lives where.

“On a regional scale, air masses (hat Cross
oceans and continents can have y profound
nfluence  on  seasonyl patterns  of
precipitation and temperature. On local
scale, climatic conditions can also vary
considerably and produce a local elTect
reolTered (o a micro-climate.

Micro climate is (he variations in the
climatic conditions of a small area say
lew, few square kilomelers. The vertical
zone of the area is assumed (o extend as
far as (he'level reached by (he tallest plants
above the ground and below ground as far
as the depth of the air penetrating into the
ground (Ojo,1977). Various aclivities of
man such as cooking, heating, factories
and vehicular movements make a cily to
generate greater heal. A more extreme
modification ol micro-climates is (ha(
resulting [rom the building of cities. The
varieties of shapes and orientation of (he

city building which composed mainly of.

rocky materials alter the natural landscape.
Since sheller is one of (he essentials ol life
and climate dependent, erecting buildings
are essentials so as (o creale artificial
indoor climates (hat are comlortable for
people (o live and work in (Ayoade 1988,
Wahab 1995). One major ]n‘e-occupulion
ol human climatology is to understand the
elfect of a given se( of climatic
conditions,” the climate on the comfort of
the individuals™. The main  climatic
elements (hat alfect human comfort are
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radiation,  air lemperature,  humidity,
sunshing hours and  wind. Complete
assessment ol human comfort also requires
information such as thermal conductivity
of clothing, vapour pressure of the skin
and metabolic heat rate due (o activity of
the human body (Hobbs, 1980)

There is considerable literature on (he
comforl, discomfort and (hermal s(ress
indices in  relation (o (he climatic
environment conditions (Landsberg 1990,
Lafleur, 1991). The general principles
underlying (he evaluation of (hese indices
o is to recognize that human health and
comfort depend upon maintenance of i
stable internal ‘body temperature of 370("
and skin temperature at 330C. To maintain
these, heat gains must balance hat losses
between man and his environmen!t and
(hese depend on t(he mnature of (he
environmen(.

Also, the reaction of mun o  his
environment has been 2 subject of interest
(o researchers who are concerned wih
thermal  comfort  for many  vears.
zone”
was introduced belween 1913 and 1923 by
Hill (1993} Also. an American society of
healing, refrigeration and air conditioning
engineers  (ASHRAE) carried out an
experiment which led (o (he development
ol comfort chart. It was also in 1923 (ha
temperalure and humidity were combined
into an index of thermal comfort called
“Elfective temperature (ET)", (Houghton,
1993). It is in line with these studies (hal

~his research paper has been undertaken

and the aim is (o delermine (he range ol
comfort in some selected areas in Niger
State. Though, comfortability ol a building
depends upon the orientation ol the
building, the position of (he rooms, (he
arrangement ol the windows in relation (o
wind direction and atmospheric condition
lo which (he people dwelling in the rooms
are exposed to. The significance of (his
study will show the reactions of dilTerent
combinations of climatic conditions by a
number of human subjects ol dillerent
ages and sexes and the way they are being
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EXposed (o both indoor and outdoor. Alsq,
the study  reflecys how humun. ‘b9d3'
fesponses (g lemperature and how wind
exer(s mfluence largely on human beings

body moisiyre The
Planners (4 establish [)uilding in relation
(o Micro-climyje Paramelers  of  (he
CIVITONmen (s ol greg significance.

- Study Area.
The study wyg conducted jp Minna, (he
capital Cily ol Niger State, which is located
ilp])l'().\ilﬂillt’l)’ on - longitude 40001 [y
and latiiude 70001 Nor,. [Uis Tound i (e
middle pey ol (he country. The drainage
system of ()¢ enlire state js divided ino
SIX major sub-rulchmcnl basins of river
Niger The division s based on (e size of°
the bLasip. rivers draining in the river
Niger whigl, is the main river in (he Slale.
Ramfal distribution has 4 trough jp
Augusi Tcmpcr.'uures are gbout 280¢ on
the dVerage und (s shows very little
\ariation throughoy the year, T)e relative
humidity s Up 10 36% and usually highey
M Summer than in e wWinter Owing 1o (he
Prevalence of “rean and hepce moisture
laden wing blowing dCross Niger State
rom Mareh 14 October(Nweke, 1988).
The soils yng the  vegerufion ol (e
cCommunigjes occupy an Impor(an Position
mn her developmeny The soils j, the siaqe
were denived from
The hydromomhic and - orgapje soils
developed on allivial ang Muviyl deposifs
ol vanable lextire, nofghle dlong (e rver
Nood plains, and
The ferrasols, developed especially ),
sudimcniury roclks 1

I\Iclhudul()g)'

The  duty used  were collecled from
pracocal exercise ol field Study currieg oul
which was stregel ftom 7.00an 1, 7.00pm
cach day within (e selected dreas of fhe
lown 90 people of dilferen dEES, sexes
and weights were mterviewed through the

willingness  of

onnaire (o show ther lhcmx;:l":’
queslpnlh‘w_m (he C”\,,’m,,,”c”}, :
N ‘\Td) and wet bulb (Twy S
Dry blf.lb ('es measured in degrees Celsius
lcmpexdt(ljllrm the temperature of the |
WElE “56, eas. A widcly used measure of
SC’C‘;"C?;;;}IC}”“” sensation, l’”’b“m)' the
;:)o”s]l Zlnmnonly ct.nplﬂ)’cfj‘ "U'; /‘{C‘C' Mmining
thermal sensation Is the C”L"L"“\‘(j —
temperature (liT)' 1‘{1(10.\ \,\;hm Lis caleul;
s AN e iwical formula, .
[rom ‘u:[;]:.llr;_')l(;ﬁ (Td + Tw) + 4.8 --. (i)
Where Td and Tw are (”)./ ;m(.l‘ wel bulb
lemperature respectively in o hc‘ |
resulting values are related 1o i Sl_lh_lccu\'c
scale on sensation ol people within (he
dreas covergd ‘
Another megsyre ol comflor( in relutiye
strain index (RSI) which wys devised by
Lee and Herschel (19606) Was 10 accouny
for l'nsul;uing ellecs ol the body
The fomulyy relative sy, mdex s
given ys:

: 23) (i)
44- ¢y
WI.wrc Tais the dry bun lempcunuu‘ ind
€IS (he Vapou essure Ol the The

vupourpressure VP is o

100 T i)

X(I;Eslf/[;H IS the Relatiye udiry (o )
5 ' 1'5 the Salurggey “Pour e SSure
.CHS‘m:m lilhy Persan the SCale o
d Ndicy g OM o, -
PONdifig ), he e X m””””‘”““‘.\'

han 02 4. People When RS
‘i lable

. Lis Jegs
. —r Hlscon . - S less
S s More ), n (;; ,:_”’“dlllons When
f\‘!lcu RS ;¢ . ° " (lslrhs CoOnditine.
it S s Hope than ¢ 4 ONditigns
(“l‘)w( \\‘“Q” RS‘ S )t‘(_'r CO”]‘)’C{C
s Slite ) H()I)h -
oy \ h 3 S
NCeeds Yody (.
RS (f:r‘“) LN s ¥ )U;" ‘unpu.nurc
dauir:1{‘m.1,m'i‘“") '.l C'“i(‘.,] h;”“([ \\lH'l»
« 4 [ ()f)\(.‘\' : Q
a2 L-d
Resypgg
E‘l“illl'()n‘ _l,:sl'(§§ita||
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we CCIQ(I |l‘\‘ (e} -“l ’ \“’r(i
L INTI " [u, the six
higy, Wey
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representatives ol measures (o examine (he
relationships between huntan health and
comlort, and the physiological climatic
environment.  These areas include (i)
Bosso (i) Gidan Kwano (iii) Chanchaga
(iv) Bosso Low Cost area (v) Tunga (vi)
Kpakungu.
As can be noted from the table and (he
diagrams i figure 2.0, both the ET and RS
values indicale that condilions were
uncomfortable for most parls of (he area
during the periods most especially belween
the hours ol 1.00 pm and 4.00 pm, these
periods are characlerized by physiological
stresses and discomfort(.
The ~ET  values varied between
approximately 270C and 290C over Bosso
area, 260C and 290C at Gidan Kwano
area, 270C and 290C al Tunga area,
Chanchaga was 260C and 280C, Bosso
low cost between 270C and 300C and
Kpankungu is  belween 27.60C. and
290C.Generally, the relalive high values
occur visually - all  the locations
rellecting the signilicance ol transportation
pollution and poor waste disposal system,
other contributing factors as observed from
this

buildings and overcrowding of human
population. For example, at Kpakungu
area with high population density and bus
stop for both intra and inter-urban traffic
movement reflect the significance ol
transportation within (he arega.
The impacls of the alorementioned lactors
also reflect on the temperature of the
selected areas. For example (he Td
temperature of chanchaga range belween
260C and 280C all is reflecting the high
rate ol temperature in the areas.
The relative strain index values (RSI)
show greater contrasting condition over
the selected areas than the ET values. Over
Bosso area the RS values varied belween
0.1 and 0.7 at Bosso low cost area between
0.1 and 0.6 , Tunga area between 0.2 and
05 indicating a relative high values. The
low values were experienced at Chanchaga
and Gidan Kwano which is the out sketch

research finding are the levels ol
human activities, poor ventilation ol the -
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of (he town with less concentration of
human population and activities, compared
with Kpakungu and Bosso areas.

The terms of thermal sensation with (he
use of ET scale, the ET diagram indicated
that none of (he arcas selected was
(hermally comfortable during (he study
period and people were exposed (o
physiological stresses  and  discomlort
especially during the day.

Based on the subjective reactions of the
people interviewed, it appears that the RS
index gives a more accurate assessment of
(he sensation during the study period. The
alternoon and evening periods were

relatively cool and comlortable for mosl

people and  generally uncomfortable
conditions which occurred over most parl
of the town for example Chanchaga and
parl of Gidan'Kwano areas as indicated by
RS value reflect that the effects of the
geographical locations located at the
outsketch of the town occupied by modern
houses with good ventilation system and
less population density within the area.
From the RS values, Kpakungu area and -
part of Bosso which are important bus
stops with high population concentration
provide the “heat islands” of the town
which relatively open spaces such as (he
outsketch of Gidan- Kwano and chanchaga
areas provide the ‘Cool Spots’. Thus in
relative  lerms  the  influence  of
transportation  pollution,  population
concentration, urban wasle generation and
adjusted and arrangement of the buildings
provide the major lactors between the heal
islands and the cool spots in town.

Observatory Areas within Federal
University ol Technology, Minna.
Table 1.0 FUT Bosso Campus

Time

Td (oC)
Tw(oC)
RH (%)
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\»""““M
VP(mb)
ET ,
RS :
. Table 4.0 Chanchaga area
i s Time [Td | Tw(C) | RH VP(mb) | ET RS
28.0 ' 700 | 289 [265 . | 834 | 3297 | 270 |02
8.00 12801265 |87 [325 |266!01 8.00 |29.0]26.4 82413294 [2090 03
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‘ ‘ Mime TQ Tw(e) | RII i\-’l”(mh) I RS
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- 7 a9 = =
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This study has been able to look into how
climate paramelers affect human being in
an environment. The behavior of different
chmate parameters like temperature Td,
Tw and ET and relative humidity (RH) in
relation 1o tme ol the day was clearly
demonstrated However, the influence of
these paramelers on the orientation of
buildings, human activities, ventilation and
general housing conditions were able (o
reveal  the comflort level of
population in an environment.
the heat islands
environment.
Generally, temperature were high during
the period ol studies .Dry bulb (emperature
(Td) ranges between 28°C 32 "C and wel
bulb (Tw) range between 25.5"C and 28"C
respectively in all the six selected areas bul
judged from a subjeclive reactions of
people interviwed, the RSI values give a
more accurale assessment of the level of
comlortability ol (he people during the
period ol study The minimum RSI value
ol 0.1 was observed in Bosso Low cosl.

In summary, this reveals the fact (hat
micro-climatic parameters like
temperature, humidity and winds are more
important in determining comfort level of
individuals  in urban  environment  as
indicated i the  selected  areas ol
Minna.Other related factors-such as human
aclivities resulting (o pollution and wasle
disposal problems, and orientation of
buildings are significant laclors.

and  cool spots in an

human .
These .
equally provide the significance belween -

L8]

2

A more significant aspect of the study in
that it can be used to provide information
for proper re-designing ol urban expunsion
and renewal, thus the mlluence ol heal
load within an urban environment must be
a grealer concern ol city planners as t(here
is very little emphasis placed on (he need
(o reduce head loads (o a comlortable level
in planning or re-designing of old cities
mosltly in Africa in general and Nigeria in
particular. -
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