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Study area
Campo de Cartagena Watershed

ÅLocated in southeastern Spain, it is one of the 

driest regions in the Mediterranean area, with an 

average annual rainfall below 300 mm.

ÅRainfall is seasonal and intense, occurring 

primarily during short spring and autumn storms.

ÅThe region experiences warm temperatures, 

averaging 23.7°C maximum and 13.0°C minimum 

annually.

ÅAgricultural and urban development in the 

watershed have significantly influenced runoff 

and nutrient loads entering the lagoon.



Study area
Mar  Menor Lagoon

ÅA hypersaline coastal lagoon of high ecological 

and socio-economic value, spanning 135 km² with 

a 73 km coastline and containing five volcanic 

islets.

ÅAverage depth is 4.4 m, with a max depth around 

7 m.

ÅSeparated from the Mediterranean Sea by the La 

Manga sandy spit (22 km), water exchange occurs 

through three inletsðEstacio (main), 

Marchamalo, and Las Encañizadas.



Model 
SWAT+gwflow

òCampo de Cartagenaó

gwflow



Input data

Código Nombre X_UTM Y_UTM Municipio

CA12 UPCT-La Palma 680675 4173267 Cartagena

CA42 Balsapintada 664813 4179533 Fuente Álamo

CA52 La Aljorra 670129 4171693 Cartagena

CA73 Los Belones 693847 4164941 Cartagena

CA91 El Campillo 655332 4173881 Fuente Álamo

TP52 El Mirador 686200 4191066 San Javier

TP73 Los Infiernos 682041 4188284 Torre Pacheco

TP91 Torre Pacheco 677368 4179725 Torre Pacheco

Meteorological data

AEMET
Código Nombre X_UTM Y_UTM Municipio

7013 Cartagena, Puerto 678051 4162116 Cartagena

7016 Cartagena (El Algar) 688204 4168878 Cartagena

7019 Cartagena (Salinas De C. Palos) 701322 4167913 Cartagena

7023 Fuente Alamo, C.H. 661205 4176592
Fuente Álamo De 

Murcia

7026 Cartagena (Pozo Estrecho) 676924 4175783 Cartagena

7028I Torrepacheco (Torre Blanca) 684622 4183230 Torre-Pacheco

7031 Murcia/San Javier 693425 4184666 San Javier

7032 San Pedro Del Pinatar, Ayto 694138 4189639 San Pedro Del Pinatar

IMIDA

Spatial data
DEM: MDT25 ïIGN (25 m) Land use: SIOSE AR 2017

Soil map: DSOLMap (250 m) GLHYMPS - Permeability

BDTICM ς Aquifer thickness



Input data

Agricultural practices

×Irrigated agriculture:   >55%

Citrus

Vegetables



Croptypes

Vegetables Citrus
(Lettuce: Jan. т Apr.; ~45 mm/month; 105 kgN/ha * year; 35 kgP/ha * year)

(Melon: May т Sept.; ~55 mm/month; 228 kgN/ha * year; 122 kgP/ha * year)

(Broccoli: Oct. т Dec.; ~85 mm/month; 195 kgN/ha * year; 67.5 kgP/ha * year)

(Orange: Jan. т Dec.; ~30 mm/month; 200 kgN/ha * year; 73 kgP/ha * year)



Characteristics of SWAT+gwflow Model 
ά/ŀƳǇƻ ŘŜ /ŀǊǘŀƎŜƴŀέ

Area 1227 km²

Simulation 
period

2000-2025* (24 years)

Warm-up period 2000-2002 (3 years)

PET method Hargreaves

gwflow cell size 200x200m (57200 cells)

Sub-basins 372

HRUs 4000

Altitude 0 - 1059 (150 m)



Calibration

SWATplus-CUP

Actual Evapotranspiration Piezometers

GLEAM v3.7b (2003 - 2022)

+ +
Mar Menor PiezometricNetwork
SAIH-CHS (2020 - 2025)

Parameter Description Variable
Calibration 

value

CN2.mgt SCS curve number Evapotranspiration +6.31%

EPCO.hru Plant intake compensation factor Evapotranspiration 0.254

ESCO.hru Soil evaporation compensation factor Evapotranspiration 0.474

AWC().SOL Water retention capacity of the Soil Evapotranspiration +13.25%

K_GW Hydraulic conductivity of the aquifer (m/day) Piezometers 16.2

SY_GW Specific aquifer yield Piezometers 0.1

rech_del_GW Groundwater recharge delay time (in days) Piezometers 0.24



RESULTS

Observed
Simulated



Calibration

Piezometers:

-Coefficient of determination (R2): 0.62 
-Kling-Gupta efficiency (KGE): 0.725
-Percentage bias (PBIAS): -14.8%

Actual Evapotranspiration



Water balance
ʅ: «Û¸ʒAIʒ: Þó aI­ ʆʒ

2003 ɽ2025:

gwflow



Entry of the streamflow, nitrogen and phosphorus into the Mar Menor:



Management scenarios: evaluating the effectiveness

https://miteco -map.gob.es/visor_marmenor

Scenario 0 : Baseline scenario.

gwflow
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Scenario 1 : Disconnection of illegal 

irrigation systems

Scenario 2 : The reforestation of 

mining areas 

Scenario 3 : Green Belt 

Scenario  4: Flood management 

actions

Scenario  5: Framework of priority 

actions to recover the Mar Menor 

(MAPMM)

Scenario 6 : Ley 3/2020 recovery 

and protection of the Mar Menor

Scenario 7 : Combined scenario 

(MAPMM + Ley 3/2020).

Simulated scenarios



Scenario 1 : Disconnection of illegal 

irrigation systems 6750 ha 

Irrigated agriculture
(LETT)

Mediterranean 
scrubland (SHRB)



430 ha 

Abandoned mining 
areas or areas with 

very sparse vegetation 
(BSVG)

Perennial forest
(FRSE)

Scenario 2 : The reforestation of 

mining areas 



246 ha 

Re-naturalization areas of Los 
Nietos -Mar de Cristal and El 

Carmolí

Bocarrambla Semi -Natural 
Wetland

Scenario 3 : Green Belt 

Mediterranean scrubland (SHRB)

ñRESERVOIRò195.000 m³ (wetland)



246 ha 

Scenario 4 : Flood management 

actions

ü Los Alcázares Flood Park

ü Lamination dams in the Cobatillas rambla

ü Rolling dams in the boulevards of the Sierra 

Minera

ü Controlled Storage Zone (ZAC) of El Estrecho 

(Fuente Álamo)

(524.000 m³)

(~970.000 m³)

(61.000 m³)

(~1.200.000 m³)


