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The Tagus River

ÇMost populated basin in the Iberian 
Peninsula

ÇHighly regulated by reservoirs

ÇAlready noticeable effects of climate 
change

XHEADWATERSĄ Great relevance

ÅMain source of water from a natural 
regime area

ÅWater supply to the TagusςSegura 
Transfer (330 hm³/year)

мΦ Lb¢wh5¦/¢Lhb
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HEADWATERS Ą Strategic relevance for 
water management

ÇRegulation of water supply through the 
EntrepeñasςBuendíaςBolarque reservoirs 
system

ÇRelevant groundwater bodies that contribute 
up to half the flow of many rivers.

ÇWater availability has decreased by 50% over 
the past 40 years.

1. INTRODUCTION
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To simulate the hydrological impacts of climate change:

ÇCalibrated SWAT+ model

ÇCalibrated SWAT+gwflow model

ÇC.C. Scenario data Based on the IPCC's Sixth Assessment 
Report (AR6)

ÇCompare the simulated results between the two models 
using water balance and streamflow components

2. OBJECTIVES



4. METHODSĄ Study area
 Geology

X Singular and variedlithology (from
Paleozoicto Quaternary)

X TwomainDomains: 

Á Carbonate materialsfrom Mesozoic
Á Neogeneand Quaternatydetrital

sediements

Carbonate 

Domain

Detrital 

Domain
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Ç Integration of lithology-based permeability 
factors into the model

Ç Geological and hydrological  
characterization of 8 gauging sub-
catchments

SWAT Conference2026

Regio

n

Area

(km2)

Precipitation

mm

Flow 

mm
RC GC

Peralejos CRB 412 726 275 0.37 0.54
Alcantud CRB 558 719 262 0.35 0.47
Priego-

Escabas
CRB 343 693 251 0.36 0.54

Huete D-H 360 506 23 0.05 0.44
LaPeraleja D-H 255 521 9 0.02 0.33
Priego-

Trabaque
MIX 388 615 18 0.03 0.38

Taravilla MIX 206 663 107 0.16 0.48
Ventosa MIX 944 536 38 0.07 0.55

4. METHODSĄ SWAT+ set up



2 aquifer zones

Detrital and Carbonate

XObjective: Improvegroundwater
dynamicsusingpiezometers.

X Calibration of the module using PEST++ 
(automatic).

X Harmonized zonal calibration between 
conventional SWAT+ parameters and the 
gwflow module.

4. METHODSĄ SWAT+gwflow set up
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11 GCMs ωAEMET

2 SSPs
scenarios

2 temporal 
horizons

2 models

- SWAT+
- SWAT+gwflow

Regionalized daily projections of precipitation and temperature 
produced by the Spanish Meteorological Agency (AEMET) and 

based on the latest IPCC report (AR6).

4. METHODSĄ Climate Change Scenarios 

8

ALL EVALUATED AGAINST THE BASELINE 
PERIOD

1985-2014

88 climaticstages
evaluated!

Å MT (2041-2070)
Å LT (2071-2100)

11 GCMsx 2 scenariosx 
2 Temporal Horizonsx 2 Models

Å SSP 2-4.5
Å SSP 5-8.5
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Temperatureevolution (1985-2100) Precipitationevolution (1985-2100)

Medium Term Long TermBaseline Medium Term Long TermBaseline

5. RESULTSĄ Ensambles
Precipitation and Temperature

+1.9
+2.7

+2.7

+5.1

ҍнн҈ 
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5. RESULTSĄ Relative change
Clime, Evapotranspiration and Recharge

X PET increases substantially, up to +25.7% in the 
high-emissions long-term case

X ET changes are similar in both models, gwflow 
showing slightly stronger reductions:

Ç For SSP5-уΦр  ƛƴ [ƻƴƎ ¢ŜǊƳ ǳǇ ǘƻ ҍмуΦп҈

X Recharge shows larger reductions in gwflow 
than SWAT+, 

Ç Larger under high-emission in the long 
term

      ҍрн҈  SWAT+gwflow  vs. ҍоу҈ SWAT.
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5. RESULTSĄ Reservoir inflows
Ensamble and relative change 



Medium emissions High emissions

MT LT MT LT

Temperature(ÁC) 1,9 2,7 2,7 5,1

æ Precipitation(%) -5,2 -7,4 -8,1 -22,6

æ ETP (%) 9,8 14,0 13,5 25,7

æ ETR (SWAT) (%) -3,6 -6,4 -5,2 -15,6

æ ETR (gwflow) (%) -3,6 -6,9 -5,8 -18,4

æ Reservoirinflows(SWAT) (%) -9,2 -15,7 -7,1 -43,3

æ Reservoirinflows (gwflow) (%) -21,3 -25,5 -19,3 -53,2

æ Recharge(SWAT) (%) -5,8 -10,0 -2,0 -38,3

æ Recharge(gwflow) (%) -17,0 -18,8 -10,7 -52,4
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5. RESULTSĄ Summary table

More ET SWAT+gwflowvs SWAT+ Ą Lesswater availabilityĄReductions in gwflow amplified
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5. RESULTSĄ Ensambles FDC
Minimum discharges (Q60 to Q100)

X Significant differences between models.

Ç SWAT+ does not predict major reductions 
except for the most pessimistic scenario.

Ç SWAT+gwflow projects more sustained 
reductions in discharge across all the 
percentiles.

Ç SWAT+ tends to simulate greater decline 
than SWAT+gwflow in minimum flows for 
the long term

Ensembles of mean FDC of the 11 RCMs evaluated



29/06/2026 SWAT Conference2026 14

Medium emissions High emissions

MT LT MT LT

Abs. change 
(meters)

-2.45 -3.04 -2.13 -6.52

Relative 
change (%)

-0.22 -0.28 -0.17 -0.58

5. RESULTSĄ Piezometers (SWAT+gwflow)

X Analysis of 9 representative piezometers in 
the carbonate area

X Groundwater level declines vary depending 
on the piezometer.

X Greater reductions under long-term and 
high-emissions.

X aŜŘƛǳƳ ŘŜŎǊŜŀǎŜΥ ҍсΦр Ƴ ƛƴ {{tр-8.5 LT.


