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4.Relevance of the topic and state of the art:  

Agriculture use represents the main pressure on renewable water resources (European 

Environment Agency, 2018a), therefore an accurate estimate of irrigation demands is of 

paramount importance to meet the requirements of sustainable water-related policies and to 

promote better-informed decisions. However, consistent observations of water demands and 

uses for irrigation are often not available in many areas, in Europe and elsewhere, partly 

because of unrecorded water abstractions and national differences in accounting and 

reporting (European Environment Agency, 2018b), but also for technical and economic 

reasons. Therefore, modelling approaches play a key role in the determination of crop 

irrigation demands and in the implementation of sustainable agricultural water management 

practices, particularly in a context of increasing water scarcity due to climate change, where 

policies and tools to optimise water uses are considered as key components of sustainable 

development.  

Several modelling tools have been developed to calculate crop irrigation requirements and to 

support irrigation planning and management, both at the local scale (Steduto et al., 2012; 

Williams, 1995; Keating et al., 2003; Stöckle et al., 2003; Brisson et al., 1998; Kroes et al., 

2017) and in distributed form (Schulla and Jasper, 2007; Neitsch et al., 2005), which are 

typically applied to catchments and medium-sized river basins (Wriedt et al., 2009). 

Moreover, new data sources have raised in accuracy and frequency, allowing increased 

monitoring capacity of the crop status and of the input variables. We refer, in particular, to 

remote sensing observations and global scale weather forecasting systems, like the Limited–

area Ensemble Prediction System (COSMO-LEPS: http://www.cosmo-

model.org/content/tasks/operational/leps/), that can represent an alternative to traditional 

inputs from ground-based meteorological stations, at least in the large scale applications. 

Therefore, the project, through its combined use of innovative modeling and monitoring 

tools to the study of the efficiency and adaptation to climate change of irrigation systems at 

the district and basin scale, covers a topic which is extremely relevant and up to date. 

 

5.Layout of the project (draft) 

5.1.Materials & Methods:  
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The project will focus on the Adda river basin, where seven main water diversion supply 

huge amounts of irrigation water to an extensive agricultural area (ca. 2.000 km2) and 

where recurrent supply limitations have occurred during the last decades. Two modelling 

approaches will be applied to the estimation of crop water requirements: IDRAGRA 

(Vassena et al., 2012), a distributed model that allows the simulation of the whole 

irrigation system, from diversions to field application; IRRISAT (www.irrisat.it), which 

provides local estimates based solely on remote sensing observations. The two models in 

combination will be used to assess the irrigation system efficiency at the district scale, 

while IDRAGRA will allow the simulation of climate change scenarios and adaptation 

strategies. The projected patterns of water availability in the Adda river under the 

climate change scenarios will be obtained from a parallel ongoing project with the 

Politecnico di Milano. 

Historical data on land use, meteorology and hydrology are already available within the 

research group till 2019 included, through cooperation with ARPA, ERSAF and ANBI 

Lombardia and Consorzio dell’Adda. Alternative input data sources on meteorology will 

be obtained from the Limited–area Ensemble Prediction System (COSMO-LEPS: 

http://www.cosmo-model.org/content/tasks/operational/leps/) and, possibly, other 

sources. 

Spatially distributed values of the soil hydraulic parameters are also available and were 

obtained from the 1:50.000 pedological map of ERSAF through the use of PedoTransfer 

Functions; the effect of using different PTFs (e.g., 

https://esdac.jrc.ec.europa.eu/content/3d-soil-hydraulic-database-europe-1-km-and-250-

m-resolution ) will be also explored in the project. 

 

       5.2.Schedule and major steps (3 years):  

Main steps of the project are: 

• Implementation of IDRAGRA and IRRISAT for selected irrigation districts in 

the Adda basin; cross-validation of the two models and comparison of the 

district-scale daily crop water requirements with the measured daily irrigation 

inflows to the district to assess conveyance and distribution losses, tailwater 

flows and groundwater recharge from the fields; 

• Implementation of IDRAGRA for the whole irrigated area of the Adda river 

basin and analysis of the effects of different meteorological input data sources 

and of different soil parameterizations; 

• Construction of climate change scenarios through downscaling of regional 

climate change projections till year 2100 (www.eea.europa.eu/data-and-

maps/data/external/euro-cordex-new-high-resolution); 

• Definition of technological scenarios for the improvement of the irrigation 

systems; 

• Simulation of combinations of climate and technological scenarios to assess the 

performances of different adaptation strategies. 

Steps may involve the introduction of new components or the modification of existing 

ones in the IDRAGRA model. 

 

6. Available funds  
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