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This study has been carried out within the framework of the IGME’s strategic line related to Artificial Recharge and B N . | The hydraulic interaction river-aquifer and the piezometric
Integrated Management. It has been made as an expert advice for the Regional Gobernment of Andalusia and the Water ’wm'?: - } — (f b )i: | evolution have been analysed with the flow model under diferent
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Previous numerical flow models of Loma de Ubeda aquifer (IGME, 2004a; Heredia, 2012) have been considered to SrEeE T N e
develop a new model to be integrated in the decision support system. E%M A |
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* To develop a decision support tool for water management of the exploitation system where the carbonate aquifer of Loma T e e S T T W
de Ubeda is integrated (Gomez, 2012). e LA DY ST m
« To analyse different management scenarios in the exploitation system, including current scheme, the incorporation of T S Leyenda oo
new projected infrastructure (Siles reservoir), and the implementation of artificial recharge (IGME, 2005) to reach a better M\ o Coldas oo |7 F NS S S EEE S FEERR R RIS

regulation of water resources and the recovery of water levels in Loma aquifer.

Demands and return flows
* To analyse urban water supply schemes in order to improve supply guarantees and water quality by diversification of

water sources. Agricultural demands are mainly related to irrigation of olive trees as the predominant crop and key activity for the

economy of the region. But there are also urban demands to meet in the Loma area (about 105,000 people).

Ecological flows have also been considered as non consumptive demands, as described in the Guadalquivir River
Basin Plan.

Treated urban wastewater from the Loma community has been included as the main return flow element. The mean
annual volume of treated wastewater produced in the system is estimated as 8.03 hm?3/yr, and the volume reused is
estimated as 3.11 hm?3/yr, what means 38.7% of wastewater reused (2.13% of the total internal demand for irrigation).

Demand priority Demand type No. of demands | No. of intakes Demand (hm3/yr)
0 Ecological flows 3 3 9,568
Urban 1 2 10,792
Agricultural 14 19 145,900
' External 3 3 332,019
TOTALS 21 27 498,279

Methodology

Integrated Water Resources Management model

The decision support system of Loma de Ubeda has been made using the code AQUATOOLDMA v 1.0 (Solera et al 2008), and Once the integrated management model was set up with SIMGES, the current scenario has been calibrated and

specifically its module SIMGES (Andreu et al. 1991). simulated.

This is a software for integrated management modelling of water resources at a basin scale, appropriate for simulation of the Furthermore, 8 different management scenarios has been simulated. They have been set up combining the
river-aquifer interaction, regulation elements such as reservoirs and aquifers, and many other elements involved in water following elements:

management such as river flows, demands, return flows, ecological flows, canals and other conections, pumpings and artificial _ _ _ _

recharge. The simulation uses a monthly time step. * Put into operation of Siles reservoir;

The Loma aquifer has been integrated in the conjunctive use model by means of a flow model made with the code AQUIVAL . F;Jriority of Imepi”g from the Sierra de Cazorla aquifer over surface water intake from the river Guadalquivir for
(Pulido-Velazquez et al. 2007), which simulate transient state groundwater flow by the eigenvalues method (Sahuquillo y urban supply:

Cassiraga, 2010). * Artificial recharge in the Loma aquifer with overflows from the rivers Guadalimar and Guadalquivir;

The activities carried out in this project can be grouped into two phases: « Increase of agricultural demand.

- Characterisation of the hydrological system Loma de Ubeda, setting and describing the different elements to be considered, Simulation Lrepresents the current management scenario, which is the reference for the alternative scenarios to
available resources (surface water and groundwater), demands to be met and current hydraulic infrastructures. compare to.

- Simulation of alternative scenarios for integrated management of Loma de Ubeda system, considering current and projected AquaRed C\AquatoohLoma\LOMAUBE bda

hydraulic infrastructure.
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The study area is located in the province of Jaen, south of

Spain, at the upper Guadalquivir basin. The hydrological T i
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The surface water system has been divided into nine subbasins | et AL T ettty e &
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YA TV/[ Alto Guadalimar 157.52 139.76 - The replacement of the river Guadalquivir’s intake at Mogon by pumping wells in Sierra de Cazorla aquifer, in
¢ o o River Boas 57 34 19.09 order to complement urban supply to the Loma community, would mean to improve quality of water supplied and to
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:f”:j: . Guadalquivir Loma 59.02 77.67 scenarios and to help decision making in a complex hydrological system like Loma de Ubeda’s.
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