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Introduction
 Managed Aquifer Recharge (MAR) is a promising set of techniques to improve
IWRM and cope a variety of water management-related issues
 International governance approach is changing from a top-down to a bottom-up
approach
 The obligation (by law) of being organized in “water users associations” (CUAS)
to negotiate with water authorities is creating “spaces of trust” and driving to an
innovative and more social decision making perception
 The participation of end-users in decision making may improve IWRM,
governance schemes, rural development and water security
 This presentation exposes some IWRM advances thanks to GW user´s associations
and Co-MAR in the central part of Spain.
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Key issues addressed
 People Public-Private Partnership (PPPP) enhances governance and
water security
 The intervention of end-users
in the Decision Support
Systems (DSS) improves hard
and soft management
measures for IWRM
 CUAS in areas where Managed
Aquifer Recharge (MAR) is
applied have introduced the
concept Co-MAR
 Spaces of trust are key in
these achievements.

*The term PPP in Spain refers to a collaboration
to manage, in this case water resources, between
the government or public authorities and private
landowners.
Occasionally private landowners intervene to
build infrastructure under this arrangement
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Background (1/2)
Intensive groundwater use cases in
Castilla y León (Spain)
Water Exploitation Index (WEI)
According to the Spanish Water Act, Art. 40, each
water body with a WEI exceeding 0.80 requires
intervention by the Water Authorities:
 Los Arenales: 1.30
 Medina del Campo: 1.65

Medina del Campo Groundwater Body (1975-2020)
MAR activities have still not been fully implemented

Los Arenales. Between 1972 and 2002, a 25 m
groundwater decline was registered in the whole aquifer.
In the last 18 years there has been a small recovery
thanks to MAR, reducing the decline to -15 m (+10).
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Background (2/2)

Case-study sites and their main IWRM components
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Methodology
 MAR and CUAs serve as entry points to understand the full system, including
other IWRM measures
 The authors used combined a 4-stages method consisting of literature reviews, case-study
analyses and primary data treatment from more than 50 interviews, surveys and five workshops in rural
areas.

Co-MAR methodological approach
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Results (1/2)
-Both groundwater bodies, Los Arenales & Medina del Campo, count on 4 groundwater users´
communities (El Carracillo, Medina del Campo, Cubeta de Santiuste de San Juan Bautista and
Alcazarén*), places in which MAR takes place since 2002 and provides about 24% of the
total water used for irrigation in the area.
* In process

-End users´participation in DM

:

CHD structure, advisory bodies, and councils
[Duero River Basin Plan, or PHD (CHD, 2016)]
CUAS and Irrigation Communities´ structure

-Hard structural measures to address intensive
groundwater use:
Managed Aquifer Recharge schemes
-Soft non-structural measures:
CUAS and wider stakeholder engagement
-“Space for collaboration” in socio-technical
systems
-Stakehomers are a group of agents that represent
the local population, researchers…
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Results (2/2)
Stages to implement a Co-MAR system

Some indicators for Co-MAR outcomes (benchmarking)
Density of working age population
(unit: inhabitants between 20 and 6
4 years old per km2)
agroindustry (unit: related jobs
workers per km2)
Number of companies in the area
(Unit: nº of companies per km2
Population growth

Region of Castilla y León
7.4 inhabitants./km2

3.73 w/km2

Municipalities in the case study areas
17 inhabitants/km2

Vs

11.29 w/km2

0.46

1.28

-6% decrease in the region

+28% since MAR began

9

Conclusions & recommendations
 Co-MAR at Los Arenales is an example of PPPP as collaboration for the management of
the water resource among public authorities and private landowners. It is key to
improve the IWRM mechanisms
 The bottom-up approach involves end-users…, stakehomers and even the general
population in decision making processes, resulting more social and effective
 Co-MAR has permitted higher values for economic and environmental indicators in
the studied areas where MAR takes place
 The spaces of collaboration are becoming the basis for new governance schemes
that aim more sensibility at all users´ collective interest
 New aquifer recharge experiences could be conducted in Los Arenales and Medina
areas to bring WEI down
 A "shift in paradigm" is necessary in the water sector, from traditional patterns of
water consumption to a circular economy approach, considering wastewater resources
and MAR.
 Regulation changes are needed, as well as modernization of the irrigation systems,
measures to improve water and energy efficiency backed by the nature (NBSs) for
better economic results and water savings.
 Deepening the Space for collaboration

 MAR with added post treatment processes for better water quality
 Decision support systems combining technical and social aspects.
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To broaden this info…
WSSM_GWSI 2020 (in press)
Fernández-Escalante, E. and López-Gunn, E. (2021, in press).
Co-managed aquifer recharge: Case studies from Castilla y León (Spain).
UNESCO and UNESCO i-WSSM. 2021. The Role of Sound Groundwater
Resources Management and Governance to Achieve Water Security
(Series III). Global Water Security Issues (GWSI) Series – No.3, UNESCO
Publishing, Paris.

https://reliefweb.int/sites/reliefweb.int/files/resources/iWSSM_GWSI_Case_Studies_%28small_size%29_final.pdf
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Managing Aquifer Recharge Commission (IAH-MAR)
WhatsApp group
on Aquifer
Recharge
Management

About 150 members debate
on MAR issues.
Pls, scan the QR code

Madrid, 2021 June 9th

Thank you

https://recharge.iah.org/
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