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An Analysis of Average Annual Rainfall Zones in the
 

Semi-Arid Tropics of India, Africa and 3razil
 

James G. Ryan and K. V. Subrahmanyam*
 

INTRODUCTION 

This is a short note to present the results of a preliminary analy­

sis we conducted to determine the land areas falling in the various 

average annual rainfall zones in the semi-arid tropical (SAT) tracts 

of India, Africa and Brazil. The 29 SAT countries in Africa plus SAT
 

India and SAT Brazil together represent approximately 73 per cent of
 

the estimated total area of SAT land in the world and 86 per cent of
 

the estimated total SAT population-/ . They hance represent the most
 

significant areas of concer. to ICRISAT.
 

The SAT zones in these areas can have an average annual rainfall 

of anything between 300 to 2500 millimetres or more. As a further 

delineation of the boundaries of th-e SAT which initially night be of 

primary concern to ICRISAT, it has been decidod to define it as the
 
2/ 

SAT areas which have 500 to 1500 nilliinetres of average annual rainfall-.
 

* Economist and Research Associate respectively, at the International
 
Crops Research Institute for the Semi-Arid Tropics, (ICRISAT),

Hyderabad, India. The assistance of 1-4.
Asokan, Field Assistant, is
 
gratefully acknowledged.
 

1 See Ryan [4, pp. 3-6]. The definition of the term SAT which
 
ICRISAT is adopting is to be found in Troll [6].
 

2 See Kamrpen and Associates [1, pp. 4-6].
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To assist in planning ICRISAT's research priorities and strategies
 

we decided to analyse average rainfall data in the above three areas to 

determine which rainfall zones of the SAT have the largest land mass 

associated with them.
 

A4NALYSES 

Using rainfall isohyets from.climatological maps with Troll's [6]
 

SAT boundaries drawn on them and a plan"meter, the approximate land areas
 

falling in the various average annual rainfall categories were estimated.
 

Table 1 shows the results of che analysis for India using rainfall data
 

from the Ministry of Education and Youth Services [2, plate 6].
 

2
India has a land area of approximately 3,054,000 km , of which some 

54 per cent of 1,700,000 1:m Of this SAT land about 1,647,0002 is SAT land. 


is on land with an average annual rainfall of less than 1400 millimJetres.
 

Almost two-thirds of this is in land with an average annual rainfall
 

between 501 and 1000 millimetres. About 22 per cent of the SAT land is
 

in an average annual rainfall zon a of between 1000 and 1400 millimetres.
 

Only 13 per cent has an average annual rainfall less than 500 millimetres.
 

These data indicate that, from the point of view of deveaopment
 

of a relatively land-saving technology for SAT India, the priority
 

rainfall zone would be the 500 to 1000 millimetre one, followed by
 

1000 to 1400, and lastly the less than 500 millimetre zone. Of course
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Table 1
 

Area of SAT Land in Various Rainfall Classes in Indiaa
 

Average.Annual Approxinate Land Percentage of Total
 
Rainfall Area Involved SAT Land Involved
 

(m.m.) (i.00,! km2) 	 ( % ) 

< 300 77.4 	 4.7
 

300 - 400 72.0 	 4.4
 

401 - 500 66.6 	 4.0
 

501 - 600 194.4 	 11.8
 

601 - 700 201.6 	 12.2
 

701 - 800 268.2 	 16.3
 

801 - 1000 406.8 	 24.7
 

1001 - 1400 360.0 	 21.8
 

Total 1647.0 	 100.0 

a Source: 	Based on annual isohyets given in the Ministry of Education
 
and Youth Services (2, plate 6].
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people work and livo in the low rainfall zones and we zannot ignore 

them in our work for this reason. 

for the SAT areas of Africa.Table 2. contains the rainfall ana;ysis 

The rainfall isohyets were taken from Thompson's Climate Naps of Africa
 

(5,map 28]. Unfortunately the isohyetp were not available in incre­

picture for
ments of 100 millimetres so we cannot obtain as precise a 


Africa as we can for India. However, from Table 2 it would appear that
 

the majority of SAT land in Africa would aall in the 400 to 1000 milli­

metre average annual rainfall class. In t.e 200 to 400 millimetre zone
 

in SAT Africa there is a much larger propostion of SAT land than in
 

India - 18,5 per cent in the former and approxmately 9 1)er cent in the
 

latter. The area of land involved in this :ainfall class in Africa is 

twelve times that in India at 1,815,000 km
2 . Maybe this suggests that 

if ICRISAT is to conduct research for areas vith rainfall below 500 

The total SAT
millimetres, Africa might receive relative pr.ority. 


land-area in Africa is approximately 10 milliiikm
2 ,which is more than
 

five times the SAT area in India, although the opulation supported on
 

this land in Africa is about 60 per cent of that in India.
 

Table 3 shows the rainfall analysis for Not stern Brazil, the 

third major SAT area in the world. Rainfall dattu ivre derived using the 

annual rainfall isohyets givefi.in Paiva et at. (3,p. 240]. It 

shows that almost 80 per cent of the SAT Northeast has an average 

annual rainfall of between 500 and 1000 millimetreR, Hardly any SAT 

http:givefi.in
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Table 2
 

Area of SAT Land in Various Rainfall Classes inAfricaa
 

Average Annual. Approximate Land Percentage of Total 
kiinfall Area Involved SAT Land Involved 

(m.m.) ('000 km22) % ) 

< 200 nil nil
 

200 - 400 1815 18.5
 

401 - 800 3654 37.2
 

801 - 1600 4356 44.3
 

Total 9825 100.0
 

a Source : Based on annual rainfall isohyeis given in Thompson [5, map 28).
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Tabl e 3 

Arca of SAT Land inVarious Rainfall Classes inNortheastern Brazila
 

Average Annual Approximate Land Percentage of Total 
Rainfall Area Involved SAT Land Involved 

(m.m.) ('000 km) ( %) 

< S00 22.2 2.4 

503 - 750 388.9 42.7 

751 - 1000 333.3 36.6 

1001 - 1250 111.1 12.2 

1251 - 1500 55.6 6.1 

Total 	 911.1. 100.0
 

a Source : 	Based on annual isohyets as given in Paiva at. at. 

rC,p.240, Map IV I ]° 
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land has less than 500 millimetres, and 18 per cent has between 1003
 

and 1500 millimetres.
 

The implication for SAT Brazil hen e Pight be that agricultural
 

research effort should concentrate in the FOO to 1000 millimetre zone.
 

2
 
The area of land involvwid in this rainfal3 zone is 722,000 kin, which
 

is about two-thirds of the size of land in the same rainfall class in
 

India. However ii,SAT India the population in the 500 to 1000 milli­

metre zone would be about thirteen times that in SAT Northeastern
 

Brazil. Although we don't have precise data on this rainfall zone for
 

SAT Africa, the lane area would appear to be some five times as large
 

as in SATIndia and seven times that of SAT Northeastern Brazil. The
 

5P,to 1000 millimetre zone in SAT Africa would have about 60
 

per cent of the people that India has in the zone and about eight
 

times the people in the zone in Nertheastern Brazil.
 

CONCLUSIONS
 

This analysis should not be regarded as completely accurate but to
 

rather indicate the broad orders of magnitude of the SAT land areas in
 

the various average annual rainfall classes. It has been compiled to
 

assist the research staff and executive of ICRISATF in the planning of
 

research activities in the SAT. No doubt when we have an agroclimatolo­

gist on hand more comprehensive and refined data of this kind can be
 

assembled. In the meantime it is hoped the foregoing material vill be
 

of some use.
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