
J 

] 

Development Workshop 
on Building & Planning in the Third World 

Box 133 
238 Davenport Road 
Toronto 
Ontario M5R IJ6 
Canada 

1 CLIMATE- ANALYSIS· FOR CHIKAL, NIGER 

--@ -Deve1o~e:nt WO],kf:lhop_1982 

.-~ 

No part of this document nor the material it 
contains may be reproduced by any means without 
the prior permission of the copyright owner. 

co-directors: FAROKH AFSHAR • ALLAN CAIN • MOHAMMAD REZA DARA/E • JOHN NORTON 

Canadian Federal Incorporation Number 123277 



Development Workshop 
on Building & Planning in the Third World 

CLIMATE ANALYSIS FOR CHIKAL, NIGER 

@ Development Workshop 1982 

No part of this document nor the material it 
contains may be reproduced by any means without 
the prior permission of the copyright ownero 

Box 133 
238 Davenport Road 
Toronto 
Ontario M5R IJ6 
Canada 

co-directors: FAROKH AFSHAR • AllAN CAIN • MOHAMMAD REZA DARAIE • JOHN NORTON 

Canadian Federal Incorporation Number 123277 



J 

CLll1ATIC A.N ALYSIS 

The base data for this analysis comes from, firstly, the meteoro­

logical data collected at Chikal, which unfortunately was somewhat incom­

plete since the station has not been running long enough to give good 

averages. 

\'[e have therefore taken the data for Tahoua and Niamey *1 and 

looked at how these compare with each other and with the Chikal data. 

Niamey's micro climate is affected by the proximity of the Niger River 

and associated vegetation, which raises the humidity levels. There is 

on average a higher annual rainfall in Niamey than Tahoua, to be expected 

since the overall precipitation decreases from SS\</ to NNE (fig. 'a'). 

However, the analysis of both stations produces similar character­

istics. 

The figures given here for Chikal are thus a combination of: 

a. local data, confirmed and completed by 

b. an extrapolated ciimate profile using Niamey and Tahoua data. 

You will see that the molcator totals (which are one way of identify-

ing climate design parameters) shown here at the bottom of the Niamey 

and Tahoua data analysis sheets (charts 9 and 10) are actually very simi­

lar to those of the Chikal analysis (chart 2). 

The documents we have included are: 

Chart 1. 'The basic climatic data histogram. 

A combination of the dry bulb temperature and the relative 

humidity and air movement give the effective temperature - ie the 

temperature which the human body experiences. This is shown graphi­

cally in the mid column, and overlayed on it, are the upper and Im·rer 

limi ts wi thin which a person 'llearing ordinary clothing will feel 

comfortable. This comfort zone is calculated using the specific 

characteristics of the station. 

It is easy to see which months are critically hot. 

Chart 2 

A numerical analysis using the !Ifahoney system. *2 

Chart 3 

For simplicity we have taken all the main design characteristics 

that need to be followed in order to have a comfortable environment 



and presented them graphically. It is meant to serve simply as a 

guide. 

Chart 4 

In order to calculate shading requirements it is necessary to 

know at what times of day for any period of the year the effective 

temperature will be too high for comfort. 

This page produces a two hourly breakdown of effective tempera­

tures by month for Chikal. 

Charts 5 and 6 

These are sunpath diagrams. ~ach one is for six months. The data 

from the previous page allows one to plot hourly effective tempera­

ture in relation to the exact position of the sun in the sky for any 

given daytime moment. \oIith the use of a shadow angle protractor 

shading angles can be calculated which will exclude solar radiation 

during those times when it is undesirable. 

Because surface temperature rises faster than air temperature, 

direct solar radiation is excluded from the time that temperatures 

enter the lower end of the comfort zone. On the other hand, the 

intensity of radiation decreases as the sun gets lower in the sky 

and in calculating the shading angles for each respective orientation, 

the lower solar radiation intensity of the late afternoon'period has 

been taken into account. 

Chart 7 
This chart shows recommended optimum horizontal and vertical 

shading angles with explanatory notes. 

Chart 8 

Shows you some ways of interpreting the shading angles in physi­

cal design terms. Because it is in fact possible to design for 

extremely accurate shading if one wishes, the mlggestions given here 

are a few of the more obvious solutions. 
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1. ~Tiamey and Tahoua meteorological datR. from periods 31 - 40, 49 - 55. 
Dakar, Service i":eteorologique de l' Afrique Cccidentale Francaise 

}'eteorological Office tAbles of temperature, relative humidity and pre­

cipi tation for the world, Part Dr, HJ1S0, London. 

2. C f,'iahoney. 'Climate and House Design'. IDTCH:BP, t:ew York. 

Fig. 'a' Precipitation in Niger. 
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Chart 3 

CLIMATIC DESIGN RECOMMENDATIONS 
Locat Ion. CH I KA L 

Longitude E I Latitude N. I Altl tude 
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SUN PATH DIAGRAM 

CHIKAL 
January - June period. 

D Effective temg. below comfort zme:. 

[J Effective temp-: within comfort zone. 

~\l\l\~~~ Effectrve ·tem~ teo hot 
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SUN PATH DIAGRAM 

CHIKAL 
July - December period. 

D EffectlvG tGmp- below comfort 

~ ... D Effective temp-: within comfort 

• EffectIVe. temp-: tco hot ............ 
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SHADING REQUIREMENTS. 
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Chart 8 

WAYS OF INTERPRETING SHADING 'ANGLES 
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