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WHAt iS tHiS MAp telling uS? 
The map shows cropping intensity, which is the number of 
crop harvests per cell per year�1 Cropping intensity is highest 
in irrigated regions, such as the Nile Delta (p� 19), or in wet-
land rice-growing areas, such as southern Nigeria and Côte 
d’Ivoire, where more than one crop harvest per year is pos-
sible� In contrast, many rainfed areas in Africa see less than 
one harvest per year due to scarce water or nutrient supplies, 
particularly in drier regions such as the Sahel, South Sudan, 
Central African Republic, and much of southern Africa� 
Additionally, shifting cultivation, in which crops are grown 
every three to ten years on available cropland with fallow 
periods in between to allow for nutrient regeneration, is 
common practice in Africa� These limitations and practices 
lead to low cropping intensity values on average for most 
regions of Africa (Figure 1)� One also can use the map to 
identify potential target areas for agricultural intensification 
by identifying regions with low-cropping intensity and com-
paring them with areas with fast-growing populations�

WHY iS tHiS iMportAnt?
The growing demand for agricultural products requires 
either the cultivation of more land or intensified agricul-
tural land use� It would be difficult to increase cropland 
area, particularly in regions with high population density, 
sensitive ecosystems, or poor soil quality� In such regions, 
intensifying agricultural land use may be the only option� 
Previous research on crop productivity has focused primar-
ily on crop yields or yield gaps and therefore strictly on the 
amount of crop yield per harvest� This works for temperate 
climate regions where only one harvest is possible per year� 
In contrast, in tropical or subtropical regions, increasing the 
number of harvests per year can lead to increases in crop 
production� Increasing cropping intensity by reducing the 
length of the fallow period is a traditional way to adapt cul-
tivation systems to growing demand for crop products and 
to shortages in cultivatable land� To be sustainable, increases 
in cropping intensity must be supplemented with improved 
water and nutrient management�

WHAt ABout tHe unDerlYing DAtA?
Cropping intensity was calculated based on the 
MIRCA2000 dataset (Portmann, Siebert, and Döll 2010) as 

a ratio of harvested crop area to cropland extent, which 
included fallow land� This dataset provides, separately for 
irrigated and rainfed agriculture, monthly growing areas of 
26 crops or crop groups at a 5 arc-minute resolution� It refers 
to the period around 2000 and was developed by combin-
ing global inventories on cropland extent (Ramankutty et al� 
2008; Map 1, p� 17); the harvested area of 175 distinct crops 
(Monfreda, Ramankutty, and Foley 2008); the extent of area 
equipped for irrigation (Siebert, Hoogeveen, and Frenken 
2006); and inventories on irrigated area per crop that used 
crop calendars derived from FAO and other databases�

WHere cAn i leArn More?

Current Opinion in Environmental Sustainability:  
www�sciencedirect�com/science/journal/18773435/5/5

FAO Irrigated Crop Calendars: http://bit�ly/1c9yLH6

“Global Estimation of Monthly Irrigated and  
Rainfed Crop Areas”: http://bit�ly/1dc6Gz8

“Global Patterns of Cropland Use Intensity�” Siebert, 
Portmann, and Döll 2010: http://bit�ly/1rnJ0RT

“Increasing Global Crop Harvest Frequency: Recent Trends 
and Future Directions�” Ray and Foley 2013:  
http://bit�ly/1gTax8S

FIGURE 1 Cropping intensity by region, 2000
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Data source: Siebert, Portmann, and Döll 2010 and FAO 2012.
Note: Cropping intensity=the number of crop harvests per year. 

1 Each cell measures approximately 100 km2 or 10,000 hectares at the equator.
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Data source: Siebert, Portmann, and Döll 2010.
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