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Introduction
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Most populated basin in the
lberian Peninsula

Highly regulated by reservoirs

Already noticeable effects of
climate change

HEADWATERS: Great relevance

s p iy — Water availability has decreased 50%
i in the last 40 years
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— Tagus-Segura water transfer (330
hm3/y)
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SWAT+ setup

3 geological regions defined and sub-catchments analyzed for soft and hard calibration

Legend

|:| Subbasins

HRUs permeability
I carbonates

0 10 20 0 P [ High permeability detritals

Low permeability detritals

22/07/2024

6% ¥

HML - UAH

ACMA Hydrological Modalling Lab

’ E0a Rer

Hucte 0 5 10 20
N

Gauging stations
: Calibration stations
: Trillo station

= Nuclear power plant

— Drainage network

Geological region sub-catchments
["] Carbonates (CRB)

B Detrital-High permeability (D-H)
[ 1 Mixed (MIX)

B Reservoirs

SWAT 2024 Conference - Rodriguez-Castellanos et al.



6%k

Soft calibration -

ACMA Hydrological Modalling Lel

- For 2 hydrological indices: Runoff coefficient (RC) and groundwater contribution to streamflow (GWC)
- Yielded satisfactory results: Presented at SWAT2023 Conference
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Objectives > T

 To perform a hard calibration

 To design a strategy to identify the best
simulation

— Selecting several simulations for validation
— Testing them on aggregated daily streamflow
— Choosing and fine-tuning the best simulation

— Performing a second validation on reservoirs
inflow
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Methodology
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Work already presented
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Results
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CRB Priego Escabas MiX Taravilla

Results at sub-catchment level
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2 PROBLEM:
ww Best simulation is a

different one in each

sub-catchment!
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Selection of simulations ®<.> (‘-
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o 4th HC iteration sims were statistically ranked

 8selected (repeated in at least 3 sub-catchments belonging to different
geological regions -2 if included in Trillo-)

CRB

186 Priego-Trabaque 268 Taravillas 30 Ventosa
457 194 371 147 6 33

DH

MIX

CRB MIX

CRB Trillo
CRB MX Trillo
DH MIX

DH MIX Trillo
MIX Trillo

All

All

DH MIX Trillo
CRB MX Trillo
CRB MIX

DH MIX

CRB MIX2
MIX Trillo
CRB Trillo

20 statistically best sims per sub-catchment
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Sims evaluation and best sim selection @
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e Run #06 selected = realistic
simulation of RC and GWC




Fine tuning
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Run #06
overpredicted flow
during low flow
periods

lat_ttime was
manually
recalibrated

Modified lat_ttime

| NSE_| _R* | PBIAS | RMISE_

3 073 075 -3  6.01

SIS 052 052 -39 9.13

_Cal oz 0.8 -4 5.3
CAEIS 0.67  0.72 -129 6.24
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-- Observed flow
- Simulated flow

3 W Direct flow
B GW flow

Fine tuning
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NOT ONLY STATISTICALLY
SATISFACTORY BUT ALSO
REALISTIC SIMULATION
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Second validation 0 s
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Conclusions ) i
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A complex procedure has been designed to address a zonal hard calibration

8 simulations were tested for validation after HC, selecting one that yielded both
satisfactory metrics and realistic simulation of hydrological indices.

Further fine tuning was needed to achieve the best performance possible,
particularly regarding low flows.

The results obtained reveal the robustness of the methodology, achieving a
parameters set that correctly simulates three geological regions.

The model can be use for decision-making in water management, and can

inspire SWAT+ users developing better calibration strategies towards more
realistic models
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