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Objective To implement a Spatial Decision Support System 
for forecasting irrigation demand at the basin scale

Aim To enhance irrigation resource planning and improve 
water use efficiency in agriculture

THETIS integrates
 Innovative thematic maps derived from EO
 Hydrological (SWB) and crop (CM) modelling
 AI models for the spatialization of weather and climate 

data
WEBGIS interface

Expected result: Irrigation needs forecasts in three use 
cases:
I: at an early stage (tillage activities in preparation for 

seeding) 
II: at the beginning of the season 
III: during the season
Through models’ integration and data exchange

Optical/hyperspectral sensors: 
 Sentinel-2  
 PRISMA

SAR sensors: 
 Sentinel-1
 SAOCOM 
 CSK/CSG
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EO missions

From SAR data (@ 1 km) and at field scale 
(~0.1 km) integrating optical data (e.g., S-1 
and S-2) and parcel boundaries (LPIS), using 
the SMOSAR sw (Balenzano et al., RSE 2021)

Soil surface moisture (SSM) 

From field scale SSM Maps 
Use: in the CM, for the identification of 
irrigated areas

Maps of Irrigated areas 

From SAR and optical data (e.g., S-1 and S-2) and LPIS 
(Satalino et al., IGARSS 2024)
Use: in the CM, for an early identification of areas 
probably intended for irrigation
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 Application at the 
basin scale

 Integration between 
national-scale and 
monthly intervals 
models (BIGBANG) 
and daily/sub-daily 
scales models (DREAM 
and SMAR models)

Soil water balance model (SWB)

AI

WEATHER 
FORECAST

Data Aggregation

Modelling

Evaluation

AI module

THETIS implementation

 Acquisition of historical and current data 
 Production of the EO-derived maps 
 Spatialization of observed or forecast meteo climate data
 SWB: calibration and validation on observed daily flow 

series; check of dependance from initial conditions
 CM: calibration and validation on observed crop 

parameters seasonal series
 Integration of the models
 Estimation of irrigation needs for tomato in the Apulian 

Tavoliere site

THETIS architecture

 Based on the 
AquaCrop model;
 Simulation of three 

interconnected 
levels: 

Leaf development, 
Crop growth and 
Water productivity

Crop model (CM)

EO-derived products

Focus on crop: Tomato.
Four fields monitored

Study Area Irrigation District 6B, 
Apulian Tavoliere (It)

Example:

The total irrigation needs forecast
estimated for 2024 is, on average at 
district level, +25% and +15% for 
simulations carried out under the 
fixed and optimal irrigation 
regimes, respectively (reference 
values are estimated from crop 
model using observed data)

At field scale, the irrigation needs 
forecast is close (for 3 fields of 4) to 
measurements, if simulated by crop 
model under the optimal irrigation 
regime (difference less than 12 %)

Results

mm
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Meteo-climate forecast data: 
ECMWF Copernicus

Irrigation needs map simulated by crop model under the 
fixed irrigation regime 
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