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It is forecast that by 2050, 40% of world’s population
will be experiencing severe water stress if we do not
make supply and efficiency improvements

Many irrigation areas have low water use 
efficiency. On average, only 40% of the water
diverted for irrigation is actually used by crops.  

Distribution savings

Scheduling savings

Application savings

Real-time systems capable to quantify
and to forecast crop’s water demands to 
enhance the productivity and 
sustainibility of irrigated agriculture
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• How much water is available in the reservoirs now
• Will I have enough water for the entire irrigation

campaign

Irrigation District managers

SUPPLIES

Close the water supply-demand gap

DEMAND

• What is crop water demand this week
• What’s the potential crop water demand throughout the

growing season
• In case I know I don’t have water, what is the most

appropiate crop phenological stage to impose deficit
without affecting productivity

• Or … what crops should farmers grow in years with a 
limited water allocation
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Study site

High competition for water resources in the area:
- Drinking water (> 2 million people) 
- Industry
- Tourism
- Agriculture
- Environment & biodiversity

Small fields -> limitation to estimate
ETa with the current TIR satellites

Lower Ter river Basin
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Dynamic simulations of the crop and soil-water balance in 
real-time, adjusted to each field through remote sensing

Crop
SimulationGIS Source

Maps & 
Recommendation

sheets

Weekly
Update

Meteo

Crop development

Daily
Update

Annual
Validations

and
adjustments

• Current water demand
• History until yesterday
• Projection to the end of the season
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Land Use
maps 2021

CAP2015

CAP2016

CAP2017

CAP2018

CAP2019

CAP2020

CAP2021

Agronomic
scenarios

Reference data of crops, 
soil, irrigation system, 

etc. 

Shp. of fields

Topography and soil
maps

25,000
Digital twins

Daily

Precipitació 2021-12-08

History to date

Forecasts

Current state
5 days

Daily meteo (2010-2021)
Local meteo stations (or ECMWF)

Rainfall maps at 1 Km 
2020-2021
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Time-series of the biophysical parameters from Sentinel-2

FAPAR from Sentinel-2 (20-m) at the Baix Ter river
basin (Catalonia)
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Components of the continum soil-water balance model

Daily Irrigation Dose

Drainage

Available soil water

Transpiration
by the crop

Evaporation
from the
soil

Transpiration
by grasses

Radiation absorbed
by the crop

Radiation absorbed by
the whole frame

Wetted
by

irrigation
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Maize Sprinkler
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Maize Surface irrigation

Maize Sprinkler irrigation

Example of simulations in maize
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Exportable to any GIS via GeoServer

Therefore, interoperability with other GIS
p.ex. SCADA : hydraulic management network 

water consumption forecast by zones allows optimization (reserves, pumping ...)
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Experiments ‘in-silico’ : What would happen if ….. ?
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Validations and adjustments

www.esa-sen4et.org

Sentinel-2 Sentinel-3

Daily ET maps at 20 m resolution

TSEB - PT

Actual crop evapotranspiration (ETa) with TSEB using
Copernicus based inputs at Baix Ter river basin (Catalonia)
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Conclusions and next steps

This system allows to see a dynamic representation of 
crop water requirements in almost real-time and a 
temporal perspective (forward & backward)  

We are currently working on the feedback of growers and irrigation
district managers

Support for making hypothetical scenarios perspectives

NEXT STEPS:

 Case studies: connectivity with automatic systems that controls water flows through gates based on IoT
systems -> Close the water supply-demand gap

 Portability to other locations: Use of ECMWF meteo data, field delineation from CAP, use of global soil
database
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Thanks for your attention !

joaquim.bellvert@irta.cat
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