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INTRODUCTION

From 2022 April 115t to 15" has taken place in Long Beach, Hilton Hotel,
the 11™ International Symposium on Managed Aquifer Recharge (ISMAR
11), hosted by GRA and co-hosted by AHS and OCWD; under the auspices
of the International Association of Hydrogeologists (IAH), UNESCO and
ASCE, among others, under the title: “Managed aquifer recharge: A key
to sustainability”.

The symposium counted on 350 delegates from 27 countries, and had 26
technical sessions, 123 oral presentations, 10 posters, 2 keynote
presentations, side events, three first day short courses, two technical field
trips, one after-conference course, and plenty of knowledge. Detailed info is
provided at http://ismarll.net

Poster’s authors were specifically requested by the organizers. Some of
the posters are digital photos, taken by the editor, always with permission.
All of them have been gathered in this collection called P-ISMAR 11.

Both, the classification and the editing tasks were carried out by an |IAH-
MAR Commission editor with the assistance of the ISMAR 11°s organizers.

You can hereby enjoy the publication resulting from this cooperation, which
consists of 7 posters and allows us to share some information that,
otherwise, could have been lost.

Further information on this event can be found at:
http://recharge.iah.org/ismar
http://ismarll.net
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POSTERS DEL 11° SIMPOSIO INTERNACIONAL DE
GESTION DE LA RECARGA DE ACUIFEROS ISMAR-11,
LONG BEACH, CALIFORNIA, USA.

INTRODUCCION

Entre los dias 11 y 15 de abril de 2022 tuvo lugar en Long Beach, hotel Hilton, la
112 edicion del congreso: International Symposium on Managed Aquifer Recharge
(ISMAR 11), promovida por AHS y OCWD, bajo los auspicios de la Asociacion
Internacional de Hidrogedlogos (IAH), UNESCO vy la asociacion de ingenieros
civiles de Estados Unidos (ASCE), entre otros, bajo el lema: “MAR: una llave
para la sostenibilidad”.

El simposio reunié a 350 asistentes de 27 paises y contd con 26 sesiones
técnicas, 123 presentaciones orales, 8 posters, 2 ponencias clave, tres minicursos
de primer dia, dos viajes de campo, un curso post-congreso y mucha recarga de
conocimiento. Informacion detallada puede ser consultada en hitp://ismarll.net.

Los autores de los posters fueron contactados por los organizadores. Algunos
posters son presentados como foto digital, tomadas por el editor, siempre con
permiso de los autores. Todos ellos has sido agrupados en la presente publicacion
titulada P-ISMAR 11.

Tanto la recopilacion como la edicién han sido realizadas por un editor y co-
coordinador de la Comision IAH-MAR, con el apoyo de los organizadores.

El resultado es la presente publicacion, que consta de 7 posters, bien de
fotografias originales o bien de los ficheros digitales facilitados por los autores, que
permiten compartir una informacion que, de otro modo, se habria perdido.

Informacién adicional sobre este evento se encuentra en:
http://recharge.iah.org/ISMAR
http://ismarl0.net
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MAR to Mitigate Intensive

Aquifer Exploitation
Insights From Los Arenales
Aquifer (Spain)
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A Jose D. Henao Casas

BACKGROUND

Los Arenales Aquifer has been intensively exploited for
agricultural irrigation since the second half of the 20th
century (up to -1.1 m/vyear)

OBJECTIVE

Evaluate if managed aquifer recharge (MAR) has helped

Compared groundwater level evolution between two
water management regions within Los Arenales
Aquifer: Los Arenales (LA) (implemented MAR in 2002)
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Analysis of groundwater level trends and variables that

could explain the observed changes in groundwater
evels: MAR, groundwater abstractions, land use,
cropping patterns, and water governance dynamics
MAR in LA: three major areas {Santiuste, El Carracillo
and "'.\“ cazaren )

* Main water source: winter river surpluses

o 21 infiltration basins

o =50 krm of infiltration channels

« Six artificial wetlands (improve water quality)
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MAR contributes replenishing
stressed aquifers thanks to
additional recharge and water
governance dynamics

~@- LA (MAR since 2002) —@—MC (no MAR)

MAR in LA

Supplies more than 10%
of irrigation demands

MAR irrigation communities

« Cooperate to control
water demand
1+ Easeinnovation to cope
with dry years, avoiding
groundwater overdraft

From 1985 to 2001, ~100% of statistically significant

groundwater level trends decrease in LA and MC. From
2012 to 2020, ~75% of the trends in LA are increasing,

MAR provides at least 10% of irrigation demands in LA

Annual groundwater abstractions in LA are below

recharge + returmns since at least 2009, reflecting more
ontrol on water demand. No relevant changes in land

use or cropping patterns were found

Water governance dynamics:

['wo irrigation communities (gather farmers exploiting a
common water source) created in LA to benefit from
MAR. These communities foster

* Direct communication with the local wates

authorities

¢ of irrigation communities in MC results in
* Farmers acting on their own

* More illegal abstractions
+ Less influence of the local water authority to
ntroduce innovation, transfer knowledge, anc

caontrol demand (Giordano et al., 2021}

Jose David Henao Casas (Tragsa, UPM)

@» Enrique Fernandez Escalante (Tragsa)

Francisco Ayuga (UPM)

» Giordano, R., Manez Costa, M,, Pagano, A., Mayor
Rodriguez, B., Zorrilla-Miras, P,, Gomez, E., Lopez

2021. Combining social network analysis
and agent-based model for enabling nature-based
nentation: The case of Medinz del

Campo (Spain}. Science of The Total Environment
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PRESENTER

Yara Pasner
ympasner@ucdavis.edu

Introduction

"‘359 In California’s Tulare Lake Basin (TLB), rural
"B domestic wells are at risk of failure! and
contamination? from surrounding agriculture

Agricultural managed aquifer recharge® (Ag-MAR)
and land repurposing* have potential to improve
groundwater quality and reduce groundwater
overdraft

Gap exists in previous research on how Ag-MAR
and repurposing projects can be coordinated
regionally to improve domestic well reliability

Methods

Existing integrated water model (C2VSim)
developed by California Department of Water
Resources is used to simulate historic baseline
conditions (Water Years 1974-2015)

From baseline, agricultural fields were idled evenly
across the TLB, and in variably sized buffers
around rural communities; model outputs were
used to simulate domestic well failuress

UCDAVIS

UNIVERSITY OF CALIFORNIA

»‘ 5 Baseline C2VSim model accuracy was investigated
" before simulating Ag-MAR scenarios®

Preliminary Findings
(3@ C2VSim head residuals are too large to
differentiate between modeled scenarios

Baseline simulation does not sufficiently reproduce

4
& historically observed well failures

Repurposing land near vulnerable communities

prevents more simulated domestic well failures
than idling land in a distributed fashion

o Simulated buffer zones in TLB larger than 1km
8 had diminishing return on regional groundwater
replenishment

5

>

Future Research

Ability for land repurposing to prevent domestic
well failure will be compared with Ag-MAR

Regional non-point source pollution model” can be
applied to assess water quality impacts of
simulated management scenarios

Vertical head gradients can be used to improve
parameterization of C2VSim with focus on vertical
anisotropy (Kw/K.)* which is key to modeling
interactions between recharge, deep agricultural
pumping, and the water table

Repurpose and Recharge
Coordinating MAR and Land Repurposing

to Reduce Domestic Well Vulnerability

Yara Pasner, Giorgos Kourakos, Graham Fogg & Helen Dahlke
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