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Objective To implement a Spatial Decision Support System EarTH Observation for the

ke Study Area Irrigation District 6B,
for forecasting irrigation demand at the basin scale L ATOIOReEan L 0 g N

Apulian Tavoliere (It)

needS (THETIS) EO &_,k:,
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Aim To enhance irrigation resource planning and improve : ’ _
5 : : . )  End Users (farmers) Focus on crop: Tomato.
water use efficiency in agriculture Optimal Water

#  Allocation Four fields monitored

THETIS integrates

= Innovative thematic maps derived from EQO Soil water

= Hydrological (SWB) and crop (CM) modelling

= AI models for the spatialization of weather and climate
data
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Water management autority
Irrigation need forecast

- Early (before crop emergence)
- Initial season

Ancillary data

= WEBGIS interface ~ S
- F
' needs
Expected result: Irrigation needs forecasts in three use
cases:
»1: at an early stage (tillage activities in preparation for THETIS architecture Soil water balance model (SWB)
Seeding) / SAR SSM / / LAI /
»II: at the beginning of the season = Application at the ol o S
»III: during the season T basin scale
Through models’ integration and data exchange | * Integration between I A I
/ O.bs'enred and Pre:uisiunal / — natlonal-scale and - |
spatialized meteo- climate data mOnthly lnte rvals ---------
. Incomin r
Example: o> | Wesis models (BIGBANG) Sub-j;ffzce .
: needs and daily/sub-dail e Ko Surface runoff
Meteo-climate forecast data: A y/ Y
Use case ) ECMWF Conernicus fny scales models (DREAM - —>
P / T /___ / Tilled / / n / and SMAR models) Outcoming
- areas sub-surface runo
B (ooercs SSECMWF (3 g s / Grounduater Sy
= Europe's eyes onLan : Recharge
30/09 / SAR SSM / — / '";f:;:d //
e ———————
Observed Forecasting Al module CI‘OP model (CM) | mospher® Y # air
data data - N
= = Based on the ) 0o
ch‘i’ o A.quaCr(.)p model: ;
EO missions ( e Bl —, - = Simulation of three A
i OPErICUS o\ . interconnected @ ration: .
€3~ sentinel-1 2P QL levels: . St S
RS - Data Aggregation .
. Leaf development, @uidmass
= e Crop growth and ’,Q?...---‘g"
; | Maps of tillage changes (ploughed or rolled soils) Water productivity oundwhtor table @i
e From SAR and optical data (e.g., S-1 and S-2) and LPIS
. (Satalino et al., IGARSS 2024)
¢ ‘ S | ___ASI"GS""’/-: N : % A 1 = -
‘*%ENWL g N SAR sensors: Use: in the CM, for an early identification of areas THETIS implementation
v " Sentinel-1 probably intended for irrigation et _ _
= SAOCOM = Acquisition of historical and current data
s T N = CSK/CSG ’ - A T T e = Production of the EO-derived maps
j NI : = Spatialization of observed or forecast meteo climate data
S - Wies sy \ WO _ = SWB: calibration and validation on observed daily flow
Optical /hyperspectral sensors: EO-derived products o A\l DAL G R el < P series; ch.eck qf dependance f.rom. initial conditions
= Sentinel-2 , S .-\ i) IS = CM: calibration and validation on observed crop
= PRISMA ' N A NG ey parameters seasonal series
| N e " = Integration of the models
= = Estimation of irrigation needs for tomato in the Apulian
Soil surface moisture (SSM) ¢ it Tavoliere site
From SAR data (@ 1 km) and at field scale = Maps of Irrigated areas Results
(~0.1 km) integrating optical data (e.g, 5-1  prom field scale SSM Maps The total irrigation needs forecast
and 5-2) and parcel boundaries (LPIS), using Use: in the CM, for the identification of estimated for 2024 is, on average at
the SMOSAR sw (Balenzano et al., RSE 2021) irrigated areas district level +25% and +15% for
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simulations carried out under the
fixed and optimal irrigation
regimes, respectively (reference
values are estimated from crop
model using observed data)
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At field scale, the irrigation needs
forecast is close (for 3 fields of 4) to
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Classified s = B una
0.05 mi/m? 0.5 irrigated field MEdsUrements, if Slm}llatefl by CI:Op 0 / On 31/08/2024 2920
o ' E W= ] mOFlel un_der the optimal irrigation Irrigation needs map simulated by crop model under the
SSM from C-band Sentinel-1 on 31/05/2024 From SSM on 12/06/2024  [€8ime (ditference less than 12 %) fixed irrigation regime
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