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INTRODUCTION
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Water availability issue

Water stress in 2020 (Sánchez-Gómez 2025 with FAO data)

IPCC (2023)

2000-2009 2010-2019 2020-2023

31%

EEA (2025)

SPAIN: Irrigation = 82%
MITERD (2021)
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Irrigation simulation needed

SWAT widely used for irrigation

SWAT+ incorporates improvements:
▪ Irrigation simulated through water allocation
▪ Possibility of several sources
▪ Simulation through decision tables
▪ Input conditions to trigger actions Sánchez-Gómez et al. (2025)

April
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Study area: The Upper Tagus River Basin

P = 542 mm T = 12.8 °C

83,000 km2

(34,000 km2)

7.5 mill. inhabitants



617/06/2026 2026 SWAT Conference - Thessaloniki, Greece

Study area: The Upper Tagus River Basin

>100,000 ha of irrigated crops

Most with surface water (≈ 82%)
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We depart from a calibrated SWAT+ model:

• Complex model due to the heterogeneity of the study area

• Underwent soft and hard calibration and validation

• Alejandro Sánchez-Gómez PhD tesis

Previous SWAT+ modelling

https://doi.org/10.1080/02626667.2024.2446268

https://doi.org/10.1016/j.catena.2025.109508 

https://doi.org/10.1080/02626667.2024.2446268
https://doi.org/10.1016/j.catena.2025.109508


817/06/2026 2026 SWAT Conference - Thessaloniki, Greece

Previous model:

Novel water management operations simulation 
(reservoirs, transfers, irrigation)

Irrigation simulation:

• One irrigated crop: CORN

• 118 w-a tables to irrigate 282 AGRR HRUs

• Simulated demand → 97% of the estimated

• Simulated irrigation → 71% of the estimated 
demand (73% of the simulated)

Estimated 
demand

Simulated 
demand

Simulated 
irrigation

421 hm3 409 hm3 299 hm3

Previous SWAT+ modelling

Room for improvement:

• Simulated demand timing

• Irrigated amount

https://doi.org/10.1007/s11269-024-04071-9 

https://doi.org/10.1007/s11269-024-04071-9
https://doi.org/10.1007/s11269-024-04071-9
https://doi.org/10.1007/s11269-024-04071-9
https://doi.org/10.1007/s11269-024-04071-9
https://doi.org/10.1007/s11269-024-04071-9
https://doi.org/10.1007/s11269-024-04071-9
https://doi.org/10.1007/s11269-024-04071-9
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IMPROVE IRRIGATION SIMULATION

Optimize irrigation simulation
Review, verify, and update the 

irrigated areas within the 
study area.

Demand 
amount

Irrigation 
timing

Objectives

Several strategies followed
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METHODOLOGY
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Some areas identified as irrigated crops were not 

Irrigated surface revision

Irrigated HRUs explored w/ different land-use datasets:

▪ Corine Land Cover

▪ Spanish land cover map (SIOSE)

▪ Spanish crops map (MCA)

▪ Satellite image
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• Previous work: SIOSE land use (agriculture) + CORINE Land Cover 
(to discretize irrigation within SIOSE agriculture)

• New method → SIOSE_CODE 
• UPPER CASE: LAND USES

• lower case: attributes (irrigation: “rr” or “rn”)

Irrigated surface revision

Multiple combinations
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SIOSE data extraction → R script

Polygons with >35 % 
irrigation selected ≈ 

irrigated surface 
according to TRBMP
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Final irrigated surface
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Final irrigated surface

Refinement with 
Spanish Crops Map
and satellite image
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Changes in irrigation configuration

Changes in water allocation file:

Previous water allocation tables → Closest channel to the HRU was the only source

Now → Closest aquifers used as secondary source that compensate if demand is not fully supplied

Irrigation amount slightly increased (from 12 to 13 mm)
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Changes in irrigation configuration

Changes in corn management and parameters:

• Planting brought forward by 15 days

• Harvest 7 days earlier

• Days to mature were reduced (from 150 to 120 days)

to favour a quicker development

• Increase the intensity of the irrigation in July- August

CORN

J F M A M J J A S O N D

Growing season
Irrigated with w_stress 90
days_irr >3
days_irr >1

Changes implemented in the corn 
management and irrigation tables
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Barley as a second
irrigated crop

Addition of a second irrigated crop

BARLEY
J F M A M J J A S O N D

Growing season
Irrigated with w_stress 60
Irrigated with w_stress 90
days_irr >5
days_irr >3

New management and irrigation tables created

Management schedule in 20% of the AGRR HRUs was replaced with a new one: “agrr_barl_lum”

Water allocation files modified to irrigate those HRUs with a new irrigation table (“irr_bar”)
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RESULTS
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Estimated 
demand

Simulated 
demand

Simulated
irrigation

Previous 
model

421 hm3 409 hm3 
(97%)

299 hm3 
(73%)

Estimated 
demand

Simulated 
demand

Simulated 
irrigation

Irrigation 
optimization

421 hm3 421 hm3 
(100%)

350 hm3 
(83%)

Irrigation optimization
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Estimated 
demand

Simulated 
demand

Simulated 
irrigation

Previous 
model

421 hm3 409 hm3 
(97%)

299 hm3 
(73%)

Irrigation 
optimization

421 hm3 421 hm3 
(100%)

350 hm3 
(83%)

Irrigation optimization + second crop

TIMING MUCH IMPROVED

Irrigation 
optimization 

+ second crop
421 hm3 429 hm3 

(102%)
359 hm3 

(85%)
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Impact on model performance?

IRRITAGION + RESERVOIRS + TRANSFERS
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• Changes in the corn irrigation table
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• New management table for barley

• New irrigation table for barley
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