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Short project description 
Agriculture is the largest freshwater user, accounting for 92% of the global consumptive water footprint 
(Hoekstra and Mekonnen, 2012). Consumptive water use (from both precipitation and irrigation) for 
producing food and fodder crops is expected to increase at 0.7% per year from its estimated level of 6400 
billion m3 per year in 2000 to 9060 billion m3 per year in order to adequately feed the global population of 
9.2 billion by 2050 (Rosegrant et al., 2009). Raising water productivity in agriculture (“more crop per drop”) 
can contribute to reducing the pressure on the global freshwater resources (Passioura, 2006). The water 
footprint offers a quantifiable indicator to measure the volume of water consumption per unit of crop 
(Hoekstra et al., 2011). 

 

Research objective 

The aim of this study is to analyze how climate change could affect the green and blue water footprint of 
growing major crops, in the European Union area, through using a systematic model-based assessment, 
considering different irrigation strategies and techniques. 

 

Approach 
The work will consist of the following steps: 

 This study will analyze the effect of field management practices on green and blue ET, crop yield (Y) and 
green and blue water footprint (WF) under current climate and a variety of irrigation practices, using the 
AquaCrop-OS model (Foster et al., 2017). This will then lead to an assessment of options to reduce the 
water footprint and lower the impact on water resources. 

 Next, using the same model, ET, Y and green and blue WF will be estimated for three different future 
periods: short term (2030), mid term (2050), and long term (2070), using the new generation of emission 
scenarios (IPCC, 2014). 

 

References 

Foster, T., Brozovic, N., Butler, A.P., Neale, C.M.U., Raes, D., Steduto, P., Fereres, E., Hsiao, T.C., 2017. 
AquaCrop-OS: An open source version of FAO´s crop water productivity model. Agric. Wat. Manag. 181, 
18-22. 

Hoekstra, A.Y., Mekonnen, M.M., 2012. The water footprint of humanity. Proc. Natl. Acad. Sci. 109, 3232– 
3237. 

Hoekstra, A.Y., Chapagain, A.K., Aldaya, M.M., 2011. The water footprint assessment manual: Setting the 
Global Standard. Water Footprint Network, Enschede, The Netherlands. 

IPCC, 2014. Climate Change 2014: Synthesis Report. Contribution of Working Groups I, II and III to the 
Fifth Assessment Report of the Intergovernmental Panel on Climate Change. In: Pachauri, R.K., Meyer, 
L.A. (Eds.). IPCC, Geneva, Switzerland. 

Passioura, J., 2006. Increasing crop productivity when water is scarce – from breeding to field management. 
Agric. Wat. Manag. 80, 176–196. 

Rosegrant, M.W., Ringler, C., Zhu, T., 2009. Water for agriculture: maintaining food security under growing 
scarcity. Annu. Rev. Environ. Resour. 34, 205–222. 

 


