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ABSTRACT 

Climatic considerations in relation to building design and general 

layout of estates have often been neglected and this we have often paid dearly 

for in terms of climate related disasters such as flood, erosion, collapse of 

buildings, diseases e.Lc. 

This study centered on the assessment of the design of buildings in' 
'- ,-' 

and the general layout of Kpakungu , Minna Loca l Government Area of Iger 

State, relative to its climate. 

Data were obtained for analysis by interviewing of the inhabitants, 

physical measurement and observation of vital parameters of study such as 

design of buildings, material s of construction, constructional methods, and 

climate va riables e.Lc. 

Questionnaires containing questions of relevance were distributed and 

respollse collated alld anal ysed using stati stical methods suc h as percentages. 

means etc; pictures (on the spot) were also taken and analysed. 

Major findings from the study shows that the design of the buildings 

in ' the study area, the constructional methods employed and the building 

materials used mostly are not in confomlity with the climate of the area. The 

entire layout of the ~rea is absolutely not good. 

climate related disasters such as flood, eros lOn, rainstorm and 

diseases of various types such as malaria, typhoid, meningitis, measles and 

others are prevalent in the area, few lives have been lost and there is a 

prediction of many more to come. 



....... . 

It was recommended among others that the occurrence of such slums 

should be discouraged and for the existing ones (the study area inclusive) 

corrective planning such as urban renewal should be carried out; it may be 

expensive though, but as long term advantages for sustainable environment. 

Protective mcasures such as construction of drainages etc should also be put 

in place. 



CHAPTER ONE 

1.0 INTRODUCTION 

1.1 Background 

According to Choulnury (1994) natura l disasters have been causIng 

the loss of millions of life lives and res ulting In colossal damage to the 

ccono my from the timc immcmorial. 

However, over of the last few decades, those natural disasters have 

turned more devastating because of exposure of large number of people in 

denser settleme nts rcsulting from urban mi grat ion and population growth. 

T he damage therefore tends to be morc extens ivc if proper mitigating 

measures are not taken . 

Hassan ( 1994) observes that the climate has effcct upon almost all 

buildings design. The pattern of intcraction between c limates and building is 

intricate and co mp!c.\. . Building and there component being surrou nded by 

earth' s atmosphere are constantly acted upon by climate and there e lemc nts. 

On the other hand, there presence a lso exerts influences in the surrounding 

c·limate. 

Thus in designing and constructing buildings in urban areas, climatic 

factors have significant role to play in the life span and conditions of the 

building structure. 

Research carried out by the United Nations Commissioner for habitat 

and settlements (HABITAT) clearly demonstrated that the planet capacity to 



support peoples well being is undennined by among other things, poor land 

management. 

As to achieve the goal of sustainable development with respect to 

shelter is to ensure that everyone has safe secure living environment which 

will promote health and well being upon which all human development will 

depend. 

Application of weather and climatological information will continue 

to be of importance in the tropics regarding house building and its weather 

related impact on settlement (Adebisi 20(2). 

Economic studies of application climatological and weather 

information in land LI se planning buildings and health should be focused on 

for sustainability. 

According to Adebayo (1991) studies in urban climatology have 

revealed man y facts and methods which could help towards the attainment of 

climate - sensitive design . [n hi s vvords mis-use and non uses of 

climatological ideas for building design and urban planning have been caused 

n;ainly by: (1) Poor training; (2) Inadequate public education; 

(3) Economic consideration; (4) Cultural impediments and (5) Rapid growth 

of settlements. 

However, since climate probably affect man as indi.vidual more than 

any other element of his physical environment, his energy; his health and 

comfort are all conditioned by the state of weather and climate 



Therefore the impact of climatic variable in relation to human comfort 

is very impol1ant in building design and layout; and shall be discussed; this 

of course shall be on existing housing structure designs and general layo ut of 

Kpakungu, Minna Local Government Area of iger State, Nigeria. 

1.2 Statement of the problem 

Throughout hi story, natural disasters such as flood, drought, 

wi ndstorm, thunderstorm, earthquake, erosion e.t.c have caused heavy losses 

to human lives and property (Choudnury, 1(94). 

With the rapid development of science and technology, increas ing 

attcntion is been directed towards a bcttcr understandin g of various types of 

disaster and more importa ntl y coordinated measures for their miti gation are 

being adopted in man y countrics of the world ( igeria inclusive) 

In the vvord 01" Odongo 1979 in Adcramo 2000, the two conventional 

indications of housing shortagcs arc overcrowding and slum conditions. Over 

crowding is a dcmographic phenomenon which occurs in slums as we ll as in 

conv'cntional housing, overcrowding is believed to be a determinant of two 

major problems namely a health hazard and in particular encourages the 

spread of infections diseases such as typhoid and tuberculosis. 

According to Margin 1967 (in Aderamo 2000), three major types of 

problems posed by the slum housing system are environmental health 

hazards whereby such an environment usually provides an appropriate 

breeding ground for a variety of infectious diseases such as cholera and 

tuberculosis. Secondly, is the generation of deviant behaviour where slum 



housing has been viewed traditionally as generation of a host of criminality, 

prostitution and juvenile delinquency. Thirdly, slum housing has been 

viewed as a breeding ground of political radicalism and violence. 

According to Choudnury ( 1994) fourteen percent (14%) of the world 

population li ved in urban centers at the beginning of the 20th century, now it 

is almost forty - five percent (4SCYo) 

The interdependence of urban res ident and increase importanc e of 

physical in frastructure means that should a major settl ement be struck by any 

of disaster, the daily life of its residents would also be severely crippled. 

Kpak ungu. the stud y of area sati sfies both conditi ons of slum and 

overcrowdi ng and taking into considerati on the problem posed by these two 

condi tions as exp lained earlier. it therefore became a subject of stud y. 

Kpakul1gu, the study area ca me il1to ex istence as a resu lt of the 

urbani/.ation drive mcnti oned earli er. Buildings of va ri ous types were put up 

in all sorts of manner using va ri ed c~nstructiol1a l meth ods and material s 

an:anged informally without taking cognisance of the land form and climate, 

the end result been that of an entirely unplanned environment and indecent 

housing which is highly susceptible to climate related hazard and which can 

of course assume ·on endemic dimension. 

1.3 Aim and objectives 

This project aim at studying the design of buildings and the general 

layout of Kpakungu slum in the Minna Local Government Area of Niger 

State relative to the climate of the area; 
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The objecti ves include; 

(a) Detelmining the suitability of the design of buildings in the area to the 

climate. 

(b) Predict the occurrence and intensity of probable climate related disas ters. 

(c) Suggest corrective, preventi ve and mitigative measures that can be 

adopted to solve the slum and associated prob lems 

1.4 J ustitication of the study 

With the economy in decline, more peop le frol11 rural areas arc 

moving to the urban areas in search of job opportunities , this has led to o\ er 

population of the urban areas. Since aecoml11odation in the urban areas is 

limited, increasing number of people now reside in urban slums (Makanj uola, 

20(0). Liv in g in a slul11 could pre-dispose to diarrhea (d ue to sca rcity of 

potable water), tuberculosis (due to ove r crowd ing) malnutrition (d ue to 

poverty) etc. 

A hi gh rate of population growth also means a rapidly increas ing rate 

. of generati on of refuse, where this is not matched by a rapid and effici ent -

disposal system, problem of waste disposal , air and water pollution are bound 

to surface. 

According .to Ijaiya 2000, poor drainage forces sewage or waste water 

discharge to flow through holes in household walls into the ground outside 

and gives rise to stagnant pools for mosquitoes and moist soils on which 

hookworm ova readily develop. 



Malaria is the single most widespread disease with 92,046 reported 

cases. Other related diseases given these bad of the environment are 

tuberculosis, typhoid and cholera. The consequence being a worsened health 

situation (World Bank 1994 in ljaiya 2000). 

As a result of the ever increasing population, the government is 

finding it difficult to meet up with the health needs of the people - provision 

of adequate and well stocked health centers and personnel's because of the 

dwindling economy culminating in lean financial resources at her disposal, 

coupled with other sectors requiring attention. 

Hence, the need to look at ways of improving the living condition of 

the people, one of whieh is the provision of decent housing and environment, 

thus improving the health of the populace and reduced budget. 

1.5 Scope and Limitations 

This study is limited to Kpakungu, Minna local government area or 

iger state, igcria. Design of buildings and the general layout of the area in 

relation to its climate is the main thrust of the study. 

The limitation encountered was that of the unwillingness of the 

respondents to provide answers to the questions posed to them, this according 

to them was due to the fact that past studies about the area have not impacted 

positively on them. 



CHAPTER TWO 

2.0 BACKGROUND INFORMATION ABOUT THE STUDY AREA 

2.1 LOCATION 

Kpakungun is a settlement in Minna local Government Area of Iger 

State, Nigeria. The Local government itself is located in Minna. 

Minna, a metropolitan town is the capital city of Niger state (the biggest state 

In igeria in terms of vast undeveloped land) and one of the thirty six states 

In the country. Minna metropolis falls within longitude 06() 28', East and 

latitude 1(/'4 1', orth of the Equator (see the attached Map). 

Minna Local government is bounded to the North and orth West by 

Shiroro Local (Jovernl1lcnt area; to The South East by Paikoro local 

government area : sec attached map l this thcn make it nearly equidistancc 

from the extreme corners of the state and local government area because 01' 

the slate capital - Minna 

2.2 Population 

The area is made up of many ethnic groups with different languagc.s 

spoken. These includes upe , Hausa, Fulani, Ibo, Yoruba etc, the bulk of 

whom are low and middle income earners. The area has a population of 

147,281 according to population census of 1991. 

2.3 Socio- Economic Background 

2.3.1 Land use pattern 

Land by its nature 1S fixed, durable and immovable. It's also 

irreproducible. Land use data IS one of the most important information 



\. 

required in physical planning. It indicates the uses to which the developed 

area is put and intensity of development of the land in terms of activities and 

linkages. 

In the study area, residential land use is the greatest and largest. There 

is some dcgrce of public and semipublic land use and recreational land use. 

Circu lation, the backbone of all activit ies is also an important land use 

recogni/.ed in the area. 

Finally, agricultura l land uses are of the peripheral and hinterland IS 

recongnised. The predominant occupation of the people in the area IS 

agricu lture practiced particularly in the country side while trading and other 

activities also thrive in settlement centre. 

Thc climate or thc area coupled with nutrient and fertile soil 

inllucnccd gn.)\ving or bUlh cash and food crop such as yam. ncc. caSS,I\L1 , 

guinca corn, ground nut. mai ze etc . 

The dry season after harvest, people engaged in cloth weaving, 

dying of cloths. pottery, blacksmith, fishing and leather works . 

notwithstanding, a considerable percentage of the people sti ll engage In 

government service and self employment. 

2.3.2 Physiography 

Climate 

The climate of the area is a semblance of tropic region of the world; 

the major wind direction is normally along South West and North East axis. 

The raining season lasts between 170-200 days (5-7 months); that is between 
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April and October with an annual means precipitate of about 1350mm (54 

inches) with September recording the highest rain of 300mm (11.7 inches) 

Mean monthly temperature is highest in March at 35°C (85°F) and lowest in 

August at 25°C (75°F) . 

Also, there is Sahara air with very littl e or no rainfall between 

ovember and Apri I. During harmattan, dry desert wind blows between 

November and Mid-February while night temperature is very low. 

Relief and Drainage 

The study area IS characteri/.ed by rolling land forms with Illan y 

prominent hills punctuating the entire area. Apart from the hills and low 

ridges, Illuch of the land is fairl y flat and rise over ten meters above the sea 

level. 

Meanwhile the relief of the area usually dictates the type of drainage 

that can be found in the town. This land form is a great advantage for good 

drainage of the area because the land ~nables one to know the direction or 

flow which is the basic yardstick of drains. 

Source of Information; Minna local government, information centre, Niger 

State. 
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CHAPTER THREE 

3.0 LITERATURE REVIEW 

3.1 Building Design 

Manning and Hassan 1982 (in Hassan 1994) described building design 

as a group or series of activities by which an original sense of need for a 

t~lcility or resource or service is identified, refined, given shape and 

substance, made feasible and transmitted, generally in drawn, written and 

spoken media to those builders, contractors, manufacturers, suppliers, 

craftsmen and others who will contrive it". 

Dccision making activities for building design may be divided into a 

number of areas, cach area being the domination of one or more building 

design profess ionals. 

O nc proposal of thi s kind accord ing to Manning I t)~2 (in Hassa n 

1 t)<)4) IS as follows; internal and extc rnal environment design, space 

planning, construction design, design implication of construction 

management, building services design, building econOllllCS and design 

managemen t. 

In varying degrees , climate affects all these aspects of building design, 

so there is a need for climate to be considered in all the above decision 

making areas (Hassan 1994 in Adebisi 2002) 

Adebayo (1991) identified the fact that it is pertinent to pay attention 

to the role building plays in the modification of the climate of an area. He 

further stressed that man has found it difficult to survive under the direct 



impact of climate element like rainfall , wind and sunshine; As a result of thi s, 

emphasis has been placed on indoor microclimate comfort for quite a long 

ti me. 

Ogunsote (1991) asserts that the technique adopted for a particular 

building design is dependent upon the analysis of many site variabl es . The 

analysis includes; 

- Infrastructural site anal ys is which covers existing buildings; roads, path 

and all services including electricity, surcharge, water telephone etc. 

- Eco logical site analysis which deal s with dominant plant and animal 

cOlllmunities, mapping of ground cover and trees to be re-refi ned. 

- Cultural site analysis that invol ves the studi es of the resident popu lation 

includes; group and indi vidual identifi cat ion with importance attached to 

symbolic expression, hope. fea r, wishes and preference, 

- Aes thetic site analysis whi ch is a study of the character of the site, vistas, 

view point, smell , rh ythm of visual sequences 

- Acoustic si te analysis which maps out the so urces of noise and means of 

prevention 

-The climate site analysis which deals with the site climate; which is 

determined by climatic variables and should provide design guide line for 

layout, orientation, spaces between buildings, shade and height of build.ings 

as well as house form. 

Adebayo (1991) is of the opinion that the climate as an important factor in 

the de'sign and orientation of buildings can not be over emphasized, this is 
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because a building is primarily designed, amongst its other functions, to 

protect man from direct impact of weather element, like rainfall , so lar 

rad iation and wind. 

According to Ogunsote 1991 (in Adebisi 2002), building design is a 

complex processes but several attempts have been made to create a model of 

it. Thi s model usuall y define the process as in volvi ng sequcnti al stages Llsing 

three concept namely; Analysis, synthesis, and si mulation. This process is in 

principle a cyclic one. 

3.2 Climate 

Clilllate had In the past been va ri ous ly defined, Adeyeillo (2()()O) 

defines climate as average weather, and weather IS the instantaneous 

atmospheric condition over a particular place. 

Since it is an average weather conditi on, climatc is an abstract 

phenomenon. It is a 's tat ist ic' of weather events of some time past. Thi s 

statistic are calculated for a period long enough to estab li sh the stat istical 

properties of the weather namely means, va ri ance, standard deviation and 

probability 0 f extreme events among others. 

Climate is perhaps the most important factor of the phys ical 

environment that influences man's activities in various ways (Raheem 2000) . 

For example by such simple expedient as wearing clothes, living in houses, 

using fire and artificial lighting or practicing irrigation, drainage land for 

agricultural purposes. 



However extreme climatic events are difficult to reverse. For instance, 

there is little man can do to combat artic cold, assuage torrential rainfall or 

dusty winds of the Sahara desert. 

By implication, therefore , soils, plant growth, animal husbandry, 

house types, outdoor activities are ti ed inextricabl y to the climatic element of 

rainfall, temperature, s unshine, humidity e.t.c. 

Climatic factors of consideration in building design includes: wi nd 

spced and direction, rain and flood water consideration, flood and logged 

water passing (Choudnury and Haque, 1(94) . 

Choudnury and Haque 1994, from thcir study of buildings 111 

Bangladesh arrived at the following; 

Buildin~s constructed in urban arcas and coastal she ltcrs should be 
'-

constructed in such a way that they can withstand high wind speeds. The 

wind passage should also be cons idered so that winds ha ve easy passage. 

They also concluded that water logging by torrential ra in flood 

weakens the wall of buildings, and structure and- let them crumble down to 

the ground. 

. Buildings and structures should have strong foundations to stand 

against muddy loose earth. The buildings should have their roofs sloped 

down in such a way that the rain water passes down quickly and easily. 

They further related that flash flood and torrential rain sometimes 

causes water logging in urban areas. Poor drainage sY'3tem according to them 

is another cause for water logging in urban areas. 



Climatic factors which influences building design includes: ambient 

temperature, solar radiation and insolation; precipitation and air humidity: 

and wind and dust loading (Stal1 and Evstrastov 1987). 

Ambient temperature is the temperature condition of a given locality 

and is dec isive in choosing the type of load bearing and filler structure for a 

building. 

Above all, this refe rs to the thermal conductivi ty and thermal stabi lity 

of the structural components, because how mu ch the ambient temperature 

wi ll affect the mi cro climate of the interi or large ly depends on the 

massiveness of filler structure whi ch may be expressed in terms of thei r 

thermal lag D. 

Sto ll and Evstrastov ( 1987) exp ressed the thermal lag 0 of a 

lllultil ayered stru cture as 0 = SI()IAI + S261A2 + ....... ..... .... ......... + SIl6 1lAil 

Where SI. S2 .. . . ... .. . . ,SIl is the thermal transmittance of the material forming 

each la yer of the tiller st ructure (Wm-2 uC -I ): ()1 .() 2 .. (')1l IS 

the thickness of component layer (m); AI J'2 ....... ... . .. All IS the thermal 

conductivity or the k value of the materials (Wm- I °c -I). 

In using the above formular, it should be remembered that the thermal 

transmi ttance air space equals zero and that the layers between an air space 

ventilated with the outside air and outer surface of the filler element need not 

be taken into account. 

Log filler structures includes brick wall, blocks, clay tile, lightweight, 

concrete, brick, natural and man made stone, clay and the like can 



accumulate much heat. They take a long time to heat up when exposed to a 

high temperature and once heated, cool down slowly. This makes them a 

good choice for hot arid areas; 

Thermal conditions of a room are markedly affected by solar radiation 

and insolation . Solar radiation is a primary source of heat and visible light. 

Insolation is a direct exposure to sunlight which has thermal , a luminous and 

a biophysical affect on the surroundings. 

The necessary level of solar radiation and insolation is determined by 

the amount ol'ultra violet radiation required for the human organism, and the 

amount of light required for adequate natural illuminati on of the rooms. It 

can be secured by choosing a proper architectural layo ut and struct ural 

design, for example, by arranging bui Iding of different height on the same 

site, by shading open spaces between the building, by planting trees and 

bushes, by using sun screens, by varying house density etc. 

The amount and intensity of rain fall have a marked effect in building 

design. It is particularly impol1ant to consider !ainfall in design of buildings 

and structures, 

According to Stall and Evstrastov (1987) a three day shower which 

struck Lenkuran (Azerbaijan, the then USSR) in October 1982 resulted in a 

436mm precipitation. The water flooded the ground floor of houses and 

residential and industrial building. 

Heavy rainfall builds up the moisture content of the soil heaving or 

subsidence and undue deformation of foundations. Considerable precipitation 



rai ses the ground level , so the water proofing of substructures has to meet 

stringent requirements. 

The direction and speed of winds govem to a certain extent the 

temperature and humidity in a gIven locality .In warm humid reg ions; the 

wind helps to extent the life of building because it speeds up the drying of 

~ truc tllre componcnts (S tall and Evstrastov ( 1987) . In view of thi s win dows 

and doors of building erec ted in hot climatic zones should be arranged so as 

to ensure cross ventil a ti on. Proper all owance for wind loads on building and 

other structure is a matter of great importance. 

The 1110s t violent types of air moti on are hurri canes, cyc lones and 

typhoons (S tall and Evstras tov ( 1987). According to them, the cyc lone of 

( l <n7) that attacked Andhra Pradesh and Tallliinad u in Indi a kill ed ove r 10 

thousand people . The windstorms (w hose ve loc ity reached 140 k111/hr·I
). 

noods, and giganti c waves swept away I ()2.000 houses and se ri ously 

damages 50,000 square kil ometers of farml and. Also a 198 1 hurri cane 

destroyed 2,000 houses and kill ed 200 people"in Orissa, Eas t India .. 

The formation and direction of winds are significantl y influenced by 

large bodies of water and the character of the soil. The direction and ve loc ity 

of wind also depends on the terrain and the presence of vegetation and 

buildings which obstructs the air motion. Accordingly, the velocity of air 

motion decrease with decreasing altitude above the ground level. 
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3.3 The site climate Analysis 

Ogunsote ( 1991) has done some work with respect to the ana lysis of 

site climate. According to him the site climate, is the climate of the area to 

be developed. The site climate is affected by the follow ings; the c limate 

variabl es, th e ground cover and the topography 

T he c limate va riabl es inc lude temperature, w ind, humidity, rai nfa ll , 

so lar rad iati on, fog and dust sto rms. 

T he g round cover affects the flow of wind over the s ite and 

determincs the intensi ty of shade prov ided . The topograph y covers the s lope, 

ori entation and e leva ti o n of the s ite . 

He stressed the importance of determining the intensity of direct so lar 

radiati on and w ind fl ow over the s ite as th ey g reat ly affects the thermal 

co mfort in a building . 

T he necessa ry data arc collected and adj us ted w here necessa ry tu 

reflec t actual s ite conditions. The therma l comfort co nditi ons are es tabli shed 

and general detail guidelines cove rs the layout, orientation , spac ing, c ross 

ventilation, special acoustic treatment, treatment of space be twee n buildings, 

the need for shade devices , construction and materials of wa ll s, floors and 

roofs; window size. and position, roof slope, protection against glare and 

finishing of surfaces to provide protections against driving rains and direct 

1 • 

sunlight. 
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CHAPTER FOUR 

4.0 METHODOLOGY 

4.1 Research methodology and procedure 

This study was calTied out to assess the effect of climate on building 

design in; and general layout of kpak un gu, Minna loca l Gove rnment. For 

systemati c co llection and analysis of necessary data for the study, the 

fol lowi ng procedure was adopted. 

4.1 Research method 

Informat ion whi ch all owed fo r in-depth study of climat ic dTcct on 

building design and ge neral layout of Kpakungu was obta in ed by thc usc of 

descripti\'e SUIYCY md hod. Thi s method all owed for inlormation to be 

sourced concerni ng the current status, phenomcna or happenings. 

Descripli\ 'e survey method describes, interprets and is concerned \\ ith 

eond ili onslrelationships thai exist, opin ions that are hel d, existence of elTecls, 

current and deve loping trends. 

Samples and sampling techniques 

Kpak ungu is a large densely populated areas, therefore, a total number 

of one hundred and fifty ( 150) questionnaires were employed for usc, one 

hundred and forty (140 J were eventually used. The respondent were anybody 

found at home during the visit and findings shows that they are usually the 

head of the house hold, the spouse or another considerable member of the 

house hold who may be familiar or has sufficient knowledge about the 



research topic . Buildings were visited scatteredly to give a good 

representation of study area information generation. 

Data collection procedure 

[n line with the objectives of the study, data's for analysis were 

obtained as follows: 

(A) Primary Data 

(I) Ground trotting 

(2) Physical survey of the study area fo r extensive personal observation or 

study parameters. This is done with a vicw of making in vcntory 01' exi sting 

condition and assembl ing of background data of thc study <lrcCl. Obsc l"\ cd 

parameters includcs; building design and layout with rcfcrencc to orientation , 

spacing, materials of construction method of construction, drainage etc . 

(3) Photographs were takcn for latcr ana lys is 

(4 ) Qucstionnaire containing questions re\cvant to the stud y 'vvcrL' di strihulL'd 

to the inhabitant. response collated and anal ysed. 

(5) Intcrviews wcre conductcd with few indi viduals, thi~ was done with a 

view to obtaining additional detailed information whi ch cannot be provided 

on the questionnaires, 

Secondary Data 

Secondary data were sourced from textbooks, thesis, journals, 

monographs, seminar papers, newspaper reports and other published and 

unpublished materials on building design techniques and; climate. This data 



C HAPT ER FIVE 

5.0 DISCUSS ION OF RESULTS 

This study aim at studying the building design in , and general layout 

of kpakungu (M inna local government area if iger state) relative to the 

climate of the area. The results, analysis and discussion of findings from field 

survey is death with in this chapter. 

I n the ana lysis of data, a simple frequency and percentage were used 

in the presentation. Bar charts were also llsed to give more clnrity. A totnl o~' 

I SO questionnaires were prepared for use out of whieh 140 were eventually 

used. BelcnV' arc the sUlllmary and analysis of data collected. 

A. Soc io - eco no mic data 
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Tab le 5.1 : Sex of respo nde nt 

- . 

Sex Frequ ency Percentaoe n 

- -
Male 98 70 

Female 42 3tJ 

Total 140 100 

So urce; Author 's fi eld Survey, 2003 
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0 

--- -_._---- - _._ ._-----_._. 

Figure 1: Bar chart showing sex 
distribution of respondents 
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The tabl e 5.1 above shows that of the 140 respondents, 98 

respondents representing 70% were male who are either the head of the 

house hold of the building visited or an adult who can give fac tual and 

reli ab le in fo rmation based on the fa milia rl y w ith the topic of di scuss ion. 30% 

of the respondents were fe males as can be see n from the tabl e above. 

Table 5.2: Age group of respondents 

Age 

group Frequency Percentage 

II - 20 8 5.7 

2 1 - 30 14 10 

c--- ----
3 1 - 40 98 70 

-- - i- ------- --
4 1 - abo\'l~ 20 14.3 

------ - - r-- ----.-
Total 140 100 

~. 

Source; Author' s field survey, 2003 

-
Figure 2: showing age group distribu·tion 

of respondents 
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The table 5.2 above shows that the age group 31 - 40 represent ing 

70% of the respondents was dominant whil e the rest age groups; II - 20 ; 2 1 

- 20; and 41 above were represented as 5.7, 10 and 14.3% respectively. 

The importance of this distribution lays in the fact that majority of the 

respondent are adu lts who have li ve long enough to have witness the trend of 

occurrence of events in the study area and thus be able t6 give reliable 

response. 

Table 5.3: Level of education of respondents 

-- - . 

Edu cation Level Frequency c1.. 

Illiterate 70 50 

Primary School 14 10 

- -- ------ -

s ccondary School 28 20 

-------- -. 

Post Secondary School 28 20 

--- --- -- --- - -- ----
Total 140 100 

-- --- ----- ------ ---- -

Source; Author's field survey, 2003 

Figure 3: Bar chart showing educational 
level distribution of respondents 
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As seen from the table 5.3 above, the majority of the respondents rtre 

illiterates; 70 respondents representing 50%; while 14 representing 10% went 

to primary school and the rest 56 respondents are equally distributed for 

secondary and post secondary school leavers (that is 20% each). 

The implication of this distribution will be shown together later with 

that of employment status and occupational distribution as they are 

interrelated and complimentary. 

Tab le 5.4: Employ ment status of respondents 

- --- -- - - ---- -- ----- , ------
En lployment status Freq uency Percentage 

- - - --------------f------- - ------ -

(/) ...... 

Employed 9 70 

Unemployed 28 20 

--- -
Apprentice 0 0 

HOllsewi fc 14 10 

-----
Tota l 100 100 

Source~ Author tiel,d survey, 2003 

Figure 4: Bar chart showing 
employment status distribution of 

respondents 
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The table 5.4 below shows that 98 respondents representing 70% were 

employed; 28 representing 10% were housewives, while none were 

apprentice. Again the importance of this distribution shall be shown 

alongside that of educational level of respondents and occupational 

di stribution. 

I 

Table 5.5: Occupation of respondents 

Occupation Frequency Percentage 

Skillcd 12 12.20 

-- ---_._--- --
Scmi - skilled 37 .3 7.80 

Unskilled 49 50 

- - -. -- . - --- - ._-- -- -- ----------
Total 98 100 

- -- -------- - - - -- --
Sourcc~ Author field survey, 2003 

Figure 5:Bar chart showin g the occupational 

distribution of respo~dents 
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The distribution from the table shows that of the employed 

respondents 12 representing 12.20 % are skilled workers; 37 representing 



37.8% are semi - skilled workers, while the rest 49 representing 50% are 

unskilled workers. 

Skilled workers here means people who have acquired formal training 

on a par1icular profession and are working either in the public or priva te 

sector such as teachers , doctors etc. Semi-skilled workers includes 

mechanics vulcanisers masons etc who have !TOlll~ throulIh so me devrees of 
, "J e /:) b 

training either informal or se mi - formal while unsk illed employees refers to 

those who have no formal training like traders. labourers etc. 

The interrelationship or the complimentary tendencies that e:\ists 

between the three di stributions can be seen as that of the level of education 

determining to some extent the employment sta tus and occ upational trends. 

From the three distributions, it ean be deducted that although majority 

of the peuple in the study area are employed. they arc largel y un skilled 

workers . Tile resea rcher obscr\ ed that po\·erty was ob\ ious ill tile stuJy are~l 

and this may account for thc shoddy building design and layo ut of the area. 

This finding is close to Mabogunje 1968 (in Ader~mo, 2000). He asserts that 

the increasing urbanization of our cities, the inability of these 

cities to cope with the demands of urbani zation in term of 

physical facilities and orderly growth usually lead to growth of 

slum neighborhoods and physical decay or deterioration of the 

urban environment. This condition also leads to low level of 

livability of many cities in the developing world and the quality 

of their management. 



Table 5.6: N umber of year respondents 

have stayed in Kpakungu 

No. of 

years Frequency Percentage 

I - 10 42 30 

II - 20 56 40 

21 - 30 28 20 

3 1 - 40 14 10 

-- -- ---- - . ---- ------- -
4 1 - above 0 () 

Total 140 100 

Source; Author Held survey, 2003 

Figure 6: Bar chart showing number 
of years respondents have stayed in 

Kpakungu 
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The distribution shows that 56 respondents representing 40% have 

stayed in Kpakungu between 11 - 20 years; 42 representing 30% have stayed 

between 1 - 10 years; 28 respondents (20%) respondents have stated between 



21 - 30 years; whi le the rest 14 respondents representing 10% have stayed 

between 31 - 40 years. 

Th is is a fai r representation for the purpose of the study; the 

appreciab le number of years which the respondents have been staying In 

Kpakungu is of advantage as facts regarding the study will be sure to be 

obtaincd. This distribution is complimentary to Age group distrib ution of 

respondents. 

B. STU DY AREA DATA 

Profile of buildings studied 

(a) Types of building and materials of construction 

(i) \Va ll 

The survey shO\vcd that most of the building in the study area arc 

bungalow and arc most ly constructed with sa ndcrcte blockwall (S() building 

rcpresenting 40(%); and clay brick wall (84 build in gs representing ()O(!/(, ). 

Some were rendered and painted (20(%). 70 buildings represe nting son;) were 

rendered only while the res t 28 buildings of the 140 studied reprcsenting 2()n,o 

were neither rendered nor painted. 

Sandcrete and clay brick were used for wall construction are 

compatible with the climate of the area. They can accumulate much heat 

when exposed to high temperature and once heated cooled down slowly. This 

makes them a good choice considering the climate of the area. 



(ii) Roof 

As observed, the buildings were mostly roofed using galvanized zinc 

roofing sheets (126 buildings representing 90%) and few (14 buildings 

representing 10%) were roofed using long span alluminiul11 roofing sheets. 

Ogunsote ( 1991 ) has classified the study area as a savannah zone for 

building design and has recommended hea vy roofing with high thermal 

capacity for protection against heavy rainhlll and leakage owing to rust and 

aging and; al so against wind storm. 

Galvanized /.inc unlike long span alluminiulll can only· sa ti sfy the 

requirement described abO\'C of heavy rooting to some extent. The researc her 

observed a lot or buildings whose roor hah either partially I'~dlell ofT or about 

to be blown olT as a result of windlrain storm and some respondents agreed to 

their roo I' IeLlKing to all apprec iable extent. These conditions can ha\ e Lllherse 

effect on the he~dth 01 ' the occupants. 

(b) Ventilation 

Table 5.7~ Ventilation of buildings in the study area 

Adequacy Frequency percentage 

Adequate 12 8.57 

Fairly adequate 28 20 

Inadequate 100 71.43 

Total 140 100 

Source: Author's Field Survey, 2003 
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inadequat 

om the tab le 5.7 above, ventilation of 100 buildings (71.43 %) is 

e; while that of 28 buildings (20%) are fair ly adequate and the rest 

19S (8 .7%) are adequate. The windows are either too small or badly 

d (see Plate I). 

12 buildit 

positione 

Th e col lapse of many buildings in the area among other factors can be 

attributed 

ci rculatiot 

to poor ve ntilation since cross ventilation ensures good wind 

1 in the building and help to speed up the drying of the building 

1t thus prolonging their life. componct 

AI 

uvailabi I it 

so a lot or discom fort is experienced by the people as the non 

y or cross venti lation can increase the combination of high 

re and humidity which causes discomfort in dry season and may 

n apprcciab le leve l as to trigger off diseasc situati ons; measles. 

tcmperatu 

assumc a 

men i ngi ti s etc. 

(~) Orien tation of buildin gs 

Or ientalion is important in the protection 01' the building against the 

pact of weather such as rainfall, solar radiation and wi nd. direct im 

Table 5.8 : Orientation of buildings in the study area 

Ori entation Frequency percentage 

Bad 98 70 

Fair 28 20 

Goo d 14 10 

Tot al 140 10~ 

S ource: Author's Field Survey, 2003 



As can be seen from the table 5.8 above, 70% of the buildings studied 

have bad orientation, 20% were fairly oriented, while 10% had good 

orientation. 

According to Ogunsote (1991) the best building orientation 111 the 

savannah zone (to which the study area belongs) IS the longer axis of the 

building facing the west-east direction . 

Buildings in the study area because of bad orientation ha ve suffered 

considerabl y from the direct impact of weather. The researcher noticed 

buildings \vith minor cracks, some buildings partiall y collapsed and some 

having thcir rool' almost blown off - a direct of the weather variables 

mentioned earlicr (sec Plates II and III) . 

(d) Spacing 

The spacing o~' buildings affects ventilation and lighting. Wider 

spacing increases ventilation and illuminati on. However, spacing relates not 

onl y internal ventilation and day lighting, external ventilation spacing, 

provision 01" shade, bree/,e and sun for .outdoor comfort are also important. 

Spacing also ensures adequate insolation and accommodation of large 

bodies of water and vegetation which are very effective 111 fighting against 

reflected radiation. 

Spacing of buildings in the study area as observed by the researcher is 

highly inadequate; in fact it is almost non existent. Some buildings have their 

doors and windows almost touching those of the adjacent or opposite ones 

(see Plate IV). 



(e) Drainage 

Table 5:9: Drainage in the study area 

5.9. a Availability of drainage 5.9.b Adequacy of available drainage 

A va ilabilit 
--~L-~---L--~-r--~ 

Adequacy Frequency Percentage 
Available 20 Adequate 0 0 
Not available 112 80 Fair 14 50 
Total 220 100 Inadequate 14 50 

Total 28 100 

So urce: Author's Field Survey, 2003. 

With reference to the table 5.9 above, of the 140 building studied, onl y 

28 representing 20%) have drainage while the rest 112 representing 501!;) do 

not have drainage and none of the drainage where available was adequate. 
~ ~ 

50% or the aVclilablc drainage was onl y t~lir. 'vvhile the remaining 50% were 

inadequate (sec Plates IV cll1d V ). The implication of' thi s will be seen later in 

the anal ys is or some parameters of study such as foundation settlement. 

collapse of' buildings c.Lc. 

(I) Foundation Settlement 

Foundation Settlement results from shrinkage of subso il which ma y be 

due to excess loads transfer from the superstructure through foundation to the 

soil. Foundation settlement may be even (all pali of the foundation settles 

equally) when this occurs, it may not be noticed and this may be the situation 

in 70 buildings representing 50% of the buildings studied where foundation 

settlement was not noticed. It may also be that the buildings have good 

foundations. 
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Table 5.10 : Settlement of foundation of buildings 
in the study area. 

S ettlement Fre 
N o settlement 70 50 
S Ii ht sett lement 42 30 
S trung 28 20 
s ettlement 
T otal 140 100 

Source: Author's field survey 2003 

Esp ecially dangerous is the shrinkage of some so il s which may ha ve 

been allov 'led to dry for long time resultin g in differential settle ment. Thi s 

may be th e case of 42 buildings represe nting 30(/';, and 28 build in gs (20 111,) 

where f~lir and stmng se ttlements were noticed. 

Collapse of buildings 

In n l<.1n y 01' the buildings studied, no collapse of any kind was noticed 

( 1 12 build ings represe nting 80% and where collapses were noticed; 28 

buildings r epresenting 20 0
;;,) it \\<.\s partial, no whole collapse was observed. 

Some Dr the respondents inter\'iewed sa id their buildings ha ve collapse 

before but were immediately rebuilt (see Plates II and VII). 

The cause of the collapse can be traced to the poor drainage situation 

analysed e arlier, which is almost non-existent. Same for bad orientation and 

spacmg w hich mad~ buildings susceptible to attack by weather variables like 

rainfall, w ind e.t.c. Collapse of buildings may also be traced to differential 

settlement of foundation. This finding complements the assertion of 

Choudnur y and Haque ( 1994). 



Frequency of repair / major repairs carried out 

Repairs occ urrin g to the study are often carried out 111 on ly a few 

percentages of the buildings studied (28 buildings representing 20%). 

The repairs are mostly that of roof blown off as a result of heavy 

windlra instorm . This finding cO IToborates Ogunsote ( 1991) that the study 

area belongs to the savannah zone for building design and hi s 

recolll mendation of heavy roofi ng. 

Major repa irs a rc often in the form of repairs to damages resulting 

from winlisturm (rooting co mplete ly blown off) or parti ,d co ll apse of 

bui Iding. 

Environmental Hazard Experience 

Table 5.11 Environmental hazards experienced 
in the stud area 

----- -
Hazard Percentaue 
Flood 10 
Rainstorm 28 20 

- Both S4 60 
- .--

None 14 10 
Total 140 100 

Source: Author field survey, 2003 

Of the 140 buildings s tudied, 14 representing 10% adm itted to have 

experienced flooding in the past, 20% have experienced only rai nstorm w hile 

54 buildings representing 60% have experience both flood and rainstonn and 

the remaining 14 buildings representing 10% have not experienced any. 

These environmental hazards largely result from inadequate spacing 

of building, poor drainage situation and bad orientation all of which have 

been analysed earli er. 



Disease Experie nee 

Table 5: l1a Table5:l1b 
Disease experien ce in the study area Frequency of occurrence of 

disease 

Disease Freq uenc Percentaae Frequency Frequency Percentage 
Malaria 49 35 Regul ar 84 60 
Typhoid 14 10 Occasiona l 28 20 

-

Both 63 45 Seasonal 28 20 
Others 14 10 Total 140 100 
Total 140 100 

Source: Author field survey, 2003 

Di sease pr evalent in the study area as show n the above tables 5.1 I a & 

5.1 I b inc ludes: n l c.da ria as attes ted to by 4t) respondents (JY%), typhoid; 14 

0)); Both lalaria and typhoid: ()3 respondents (45'~)) 'vv hilc respondents ( 10° 

other di seases lik e measles . meningiti s e.Lc. take the rest 10% 

These dis case accord in g to the responden ts arc mostl y expericnced 

regularl y (()O%)), occasiona ll y 20% and seasona ll y (a lso 20% ). 

The di seas e, their freq uen cy of occu rrence and in tens ity a rc dependent 

or aggrava~ed by so me parameters or study analysed ea rl ier; orientation 01" 

bu.ildings, dra ina ge, ventilation, spacing of buildings, poor waste disposal 

e.t.c. 

For instan ce, the researcher observed different spots of stagnant water 

scattered around in the study area due to poor drainage or lack of space for 

rain water to run off. This stagnant water when prolonged for a long time on 

the ground may s erve a breeding ground for mosquitoes which are carriers of 

malaria parasites (see Plates V and VII). 

-



This finding agrees with the study of Gona (1994). Also observed was 

the inadequate provIsIon for human waste disposal systems 

(bathroom/toilets). This can also aggravate disease situation which may 

assume an endemic dimension (see Plate VII I). 
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Plate VII: 



CHAPTER SlX 

6.0 SUMMARY, CONCLUSION AND RECOMMENDATlONS 

The form of dwellings, the insulation value of roofs and walls, the 

orientation, size of windows (ventilation, spacing, drainage and severa l other 

design variables are determined by the requirement of thermal comfort. 

Requ irement for thermal comfort are related directly to the climate. There is 

therefore a strong link between the climate and building design. 

From the study and analysis of data co ll ec ted, the onl y aspect of 

building in Kpakungu that seems to conform to the climate of the area is the 

materials used for wa ll construction (that is sa ndcrete blockwall and clay 

wa ll s); while the roo/'ing to some extent (long span alluminium roofing sheet) 

con lormed to the c Ii 11l<l te. 

Galvani/.ed iron sheet whic h is the most cOll1ll1only llsed 1'001' covering 

in the area is not suitahle ~or the climate of the area , ev idence to support this 

can be seen in the man y leakages and the ease at whi ch they are blown o il by 

wi ndlrai nstorm. 

Ventilation, to building in the area is gross ly inadequate and thi s has 

result in a lot of discomfort to the inhabitants. 

Similarly, the buildings are badly oriented and hence the exposure of 

the building and by extension the occupant to direct impact of weather 

variable like rainfall, solar radiation winds etc. 

Spacing of building is the worst of all the studied parameters. Spacing 

situation is so bad that some buildings almost open to each other. Should 



there be a disease breakout; the spread will be easily accelerated by the 

closeness of the buildings. The bad spacing also affects ventilation and 

illumination of the buildings. 

. Drainage is grossly unavailable and this has lead to flood situations 

and weakening of foundation of buildings some of which have been serious 

(nough to cause building collapse. 

The buildi nl.! seen to have good foundation as evident from the lower 
'-' '-

percentage or buildings where se ttlement were notice: Few partial collapse of 

building preva iled in the area and this is largely attributed to poor drainage. 

inadequate spac ing of buildings and bad orientation (exposing buildings to 

direct impact or climatic variables). 

Repairs arc not often carried out on the buildings but major repair 

'vv hich arc sp,lrse ly carried out arc as a result of damage resulting ~'rolll rain 

Iwind storm (roofb lo\\ll On) or flood (collapse of building). 

The environlllental hazards experienced mostl y arc nood (due to bad 

drainage, spacing and poor 'building orientation) and rain storm (also on the 

account of the design variables mentioned above). 

Diseases prevalent in the area are mostly malalia and typhoid. Measles 

and meningitis are experienced in considerable proportion. These diseases 

are sometimes endemic in nature as evident in some death recorded. 

Conclusively, one of the vital roles of buildings is to ensure the 

protection of man from of the adverse effect of climate. This should be done 



not only by erect ing a shelter, but also by ens uring that as mush as possible 

comfort is provided by taking climate into consideration. 

The present situation with regards to building designs and general 

layout of Kpakungu with relations to climate call for more serious analysis. 

The chaotic situation of building design and shoddy layout of Kpakungu is 

not peculiar, the emergency of this ugly situation in the study area and else 

where is due to socia l, political and economic t~1ctors. 

In the interest of the environment as well as hUlllan physiological 

comfort, it is been suggested that something be done about the precarioll s 

situation in Kpakungu . 

Climatic ha/.ards are experienced e\ ery yea r in di fferent forms in 

Kpakungu and people as a result of this suffer in men and material s, soc ial 

and economic deve lopment are affected. Effort must be made to address this 

trend. 

The author would recommcnd that the occurrence or slulllS should be 

-
discouraged and for the existing ones (Kpakungu inclusin~) . corrective 

planning such as urban renewal should be carried out, though it may be 

expensive initially, but it have long term advantages for sustainability. 

It was also. discovered that poverty and illiteracy among the 

inhabitants of Kpakungu was also largely responsible for the housing design 

structures prevalent there, therefore the government must do all within her 

reach to improve tht. economy 



There is also the need to educate the populace about their activities in 

the environment that can aggravate hazard situation and climatic studies with 

respect to building design and construction should be encouraged. 

The researcher observed that the respondents were not willing to co-

. operate in the area of giving out information and allowing their building to be 

accessed for study. This according to them was due to the fact that previous 

studies carry out about the area have not impacted positively on them . [n 

view or this, it is recommended that research work whether academic or 

otherwise should be endeavored to be implemented and not just dumped. 

Finally. further research about the relati ves of climate and building 

design ill KpakLillgu as well as other sett lement ofs illlilar nature is advised to 

be carried out to give the study a broader scope and opportunity created II.)r 

new findings and so lutions. 



\. 
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APPENDIX 

FEDERAL UNIVERSITY OF TECHNLOGY, MINNA 

SCHOOL OF POST GRADUATE STUDIES 

DEPARTMENT OF GEOGRAPHY 

QUESTIONAIRE ON BUILDING DESIGN AND CLIMATE IN KPAKUNGU, 

MI~NA LOCAL GOVERNMENT AREA OF NIGER STATE, NIGERIA. 

INSTRUCTION: PLEASE FILL AND TICK WHERE APPLICABLE 

APPROPRIATEL Y 

A. SOCIO-ECONOMIC DATA 

SEX: Male [ ] Female [ ] 

2 Age group or respondel1 t. 

(a) 11-20 C 1; (b) 2 1-30 [ ] ; (c) 31-40 [ ] ; (d) 4 1 and above [ ] 

). Levcl of education 

(a) Illiterate [ ]: (b) Primary schoo l [ ] ; (c) Secondary [ J; 

(d) Post Secondary school [ ]; 

4. Empl oyment Status 

(a) Employed [ ]; (b) uncmployed [ ]; (c) Appren ti ce [ ]; 

(d) House wi fe [ ]; 

5. Occupation __________________ _ 

6. Number or year~ stayed in Kpakungu 

(a) I-I O[ ];(b) II-20[ ];(c)2 1-30 [ ] ; (d) 31-40 [ ]; 

(e) 40 and above [ ] 

B. STUDY AREA DATA 

7. Profile of building under study 

(a) Type of building ________ ----''--_______ _ 

(b) Materials of construction 

Foundation _________________ _ 



. .. ~ ..... . ~ ., 

Wall ___________________ _ 

Roof ---------------------------------------------

Finishing ------------------------------------------

(c) Ventilation : Adequate [ ]; Fair [ ]; Inadequate [ ]; 

(d) Ori entation : ------------------------------------------

(e) Drainage: Availability: 

Available [ ]; Not availab le [ ]; 

Adequacy: Adequate [ ]; Fair [ ]; Inadequate [ 

(f) F 0 u ndati 0 n S ett I em en t pro fi 1 e ____________________________ __ 

8, Whole or partial co llapse of building noticed'? 

y cs [ j; aturc: Whole [ ]; Parti al [ ]; No l 

<), Frequcnc y or' repairs and nature 

10, What type 0 f environmen tal hazard have you experienced in recent 

years'? (a) Flood [ ]; (b) Rai n stolm [ , ]; (c) Others (please specify) ___ _ 

II, Have you carried out any major repairs? Yes [ ]; No [ ]; If yes, 

when ____________ _ 

Nature, ______________________________________________ _ 

12, Disease experience 

Type (s) ________________ __ 

Frequency ________________________________ ~~~~ 

Any loss oflife? Yes [ ]; No [ ]: If yes, How many? 
---f~~;::;., 


