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wHAt is tHis MAP tELLinG Us?
Agricultural climate zones represent ecological conditions 
farmers face based on moisture availability, length of grow-
ing period, and seasonality� Zones with little seasonal vari-
ation in temperature and in wet conditions are primarily 
found in central Africa whereas the northernmost and 
southernmost countries experience high temperature sea-
sonality and arid conditions� This map provides informa-
tion not only on what growing conditions these agricultural 
climate zones present, but also on the relative size of each 
zone� In some countries the climate zones are quite large, 
such as in Mali or Niger where the weather is homoge-
nous across large areas� In other countries, such as Kenya or 
Ghana, these zones are much smaller as agricultural systems 
face more diverse climates across space due to topography, 
proximity to the coast, and/or rainfall variation� The rela-
tive size and extent of these zones offer information on the 
expected diversity of cropping systems within each coun-
try and can be used to understand how effectively research 
and technology can be extrapolated to other regions� 
Table 1 provides a general understanding of the density and 
average harvested area of zones within each region�

wHY is tHis iMPortAnt?
While agroecological zones (p� 34) help broadly define envi-
ronments where specific agricultural systems may thrive, 
an agriculture climate zone seeks to more adequately dis-
tinguish between the diversity of practices for similar agri-
cultural systems within the larger agroecological zones, 
primarily in terms of different climates� A map of agricultural 
climate zones is a tool that can help scientists, governments, 
and businesses determine the best areas to boost produc-
tion or focus investment� These zones help streamline tech-
nology adoption and encourage innovative approaches by 
providing insights into the size, location, and properties of 
the climates where such technologies and research have 
improved productivity� The map also helps identify similar 
zones where new farming methods could be deployed in the 
future to increase productivity of existing cropland� Knowing 
the location of specific agricultural climate zones can help 
stakeholders target new technologies and approaches to 
the zones where they can make the most difference, and by 
extension, help meet the growing demand for food in the 
future� These agricultural climate zones can also be used to 
scale up or extrapolate and compare site-specific results, 
such as those obtained through field experiments or crop 

simulations, to larger regions or even other countries� For 
example, new rice management systems being developed by 
the AfricaRice organization for western Africa (Africa Rice 
Center 2011) would also be useful in south central India and 
central Thailand, where rice is grown in similar climate zones�

wHAt ABoUt tHE UndErLYinG dAtA?
These observations are based on the Global Yield Gap Atlas 
Extrapolation Domain (GYGA-ED) approach� The GYGA-ED  
is constructed from three variables: (1) growing degree days 
(GDD) with a base temperature of 0°C; (2) temperature sea-
sonality (quantified as the standard deviation of monthly 
average temperatures); and (3) an aridity index (annual total 
precipitation divided by annual total potential evapotrans-
piration)� Each grid cell for weather data is approximately 
100 km2 at the equator� Growing degree days and tempera-
ture seasonality were calculated using climate data from 
WorldClim (Hijmans et al� 2005); the aridity index values 
were taken from CGIAR-CSI (Trabucco et al� 2008) (p� 54)� A 
more extensive description and comparison with other zone 
schemes can be found in van Wart et al� (2013)�

wHErE CAn i LEArn MorE?

Global Yield Gap Atlas: www�yieldgap�org

Zone characterizations: “Use of Agro-Climatic Zones to 
Upscale Simulated Crop Yield Potential�”  
van Wart et al� 2013�

Boosting Africa’s Rice Sector: http://bit�ly/1kBUWO3

TABLE 1 Agricultural climate zones and harvested area by 
region of Africa

Region

Number of 
agricultural 

climate zones

Average harvested 
area per zone 

(000 ha)

Northern Africa 72 446

Western Africa 39 2,425

Eastern Africa 71 853

Middle Africa 56 370

Southern Africa 77 80

All Africa 126 680

Data source: van Wart et al. 2013 and FAO 2012.
Note: ha=hectares.
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Data source: van Wart et al. 2013.
Note: The gradient on this map reflects three factors: moisture, temperature, and seasonality. Seasonality is based on varia-
tions in temperature and is quantified as the standard deviation of monthly average temperatures.
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