
Implementation of managed aquifer recharge (MAR) worldwide – the MAR portal
Dr. Catalin Stefan / Technische Universität Dresden 
Online, 11 February 2025

Slide 1

CATALIN STEFAN

Technische Universität Dresden
Germany

ENRIQUE FERNÁNDEZ ESCALANTE

TRAGSA Group
Spain

YAN ZHENG

Southern University of Science 
and Technology

China

Online MAR Seminars

“Managed aquifer recharge (MAR): 
Classification and inventory of 

typologies at the international level”

“Implementation of managed 
aquifer recharge (MAR) worldwide 

– the MAR portal”

“The 21st century water quality 
challenges for managed aquifer 
recharge: towards a risk-based 

regulatory approach”

Tuesday, 11 Feb 2025, 4:00 – 5:30 pm CET

#1. Introduction to managed aquifer recharge

https://recharge.iah.org/online-mar-seminars

https://recharge.iah.org/online-mar-seminars
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• Promotes the securing and expanding of water resources 
• Encourages research, development and adoption of improved practices 
• Facilitates international exchange of information between members 

Photo: ISMAR10, Madrid, Spain

International Association of Hydrogeologists (IAH)
Commission on Managing Aquifer Recharge
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Current working groups:

Clogging and its management
MAR for Sustainable Development
Economics of MAR
MAR Regulations
MAR Suitability Mapping
Urban MAR
MAR in Conferences

Former working groups

Global MAR Inventory
60 years History of MAR
MAR to MARket
Call to Action on Groundwater Management

MAR Communities of Practice:
Australia, Italy, China, Latin America
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https://recharge.iah.orgOur website

mailto:https://recharge.iah.org


www.tu-dresden.de/uw/inowas

The MAR Portal
Implementation of managed aquifer recharge (MAR) worldwide
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Lessons learned (?)

• What are the most used MAR methods and 
what makes them successful?

• What are the MAR objectives and how is the 
water used after infiltration?

• How much water can be really recovered by 
using MAR?

• What are the factors that trigger MAR 
implementation (demand-driven, political will, 
policy-related etc.)?

• What are the lessons learned from the 
historical development of MAR?

• etc…

Recharge basins in Yahvne, Israel

Infiltration wells in Salisbury, Australia
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“Global Inventory on Artificial Recharge” (2004)

Previous MAR inventories
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Australia 24 MAR sites

MAR sites in Australia (2011)

Source: Ward and Dillon, 2012

Hydrogeology Journal 20(5):943-956

Previous MAR inventories

MAR in Spain

DINA-MAR, 2009
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Previous MAR inventories
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MAR case studies collected

Asia

290

Africa

64

North America

327

South America

110

Europe

280

Australia

96

SOURCES

Journal articles

Technical reports

Academic theses

Conference papers

Newspaper articles

Printed books

Governmental reports

Personal communications

Websites

etc…



Implementation of managed aquifer recharge (MAR) worldwide – the MAR portal
Dr. Catalin Stefan / Technische Universität Dresden 
Online, 11 February 2025

Slide 12

Data quality
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MAR methods considered

Read more: https://www.inowas.com/mar/

https://www.inowas.com/mar
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Historical MAR development
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Main MAR methods
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Specific MAR types

2

3

8
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18
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37

76

104

129

174

270
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0 50 100 150 200 250 300

Sand Storage Dams

Barriers & Bunds

Channel Spreading

Excess Irrigation

Reverse Drainage

Flooding

Trenches

Ditch & Furrow

Rooftop Rainwater Harvesting

Dug Well/ Shaft/ Pit Injection

Recharge Dam

Subsurface Dam

Induced Bank Filtration

ASR/ASTR

Infiltration Ponds & Basins

Number of case studies

47% from total
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MAR objectives
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MAR objectives and final water use

0 100 200 300 400

Ecological Benefits

Management of Water Distribution Systems

Maximize Natural Storage

Physical Aquifer Management

Water Quality Management

Other Benefits

Number of case studies

Agriculture EcologicalDomestic Industrial
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Infiltration water

0 100 200 300 400 500 600 700

Brackish water

Distilled water

Groundwater

Lake water

Mine water

Reclaimed wastewater

River water

Storm water

Tap water

0.5%

0.1%

8.3%

6.7%

0.4%

9.8%

54.4%

17.7%

2.2%
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Final water use

53%

18%

26%

Asia

26%

71%

Africa

21%
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17%
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14%

27%

South America

8%
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19%
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Agriculture EcologicalDomestic Industrial



Implementation of managed aquifer recharge (MAR) worldwide – the MAR portal
Dr. Catalin Stefan / Technische Universität Dresden 
Online, 11 February 2025

Slide 21

Well, Shaft & Borehole Recharge

Spreading Methods

In-Channel Modification

Induced Bank Filtration

Rainwater & Run-off Harvesting

N/A

European case studies: www.demeau-fp7.eu; Base layer from: ESRI

Global MAR index

General information

Operational parameters

Hydrogeological characteristics

Water quality parameters

Miscellaneous

1167 case studies from 57 countries
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Additional databases

2162 recharge basins 

Long Island, New York

(constructed 1923-1969)

Source: G.E. Seaburg and D.A. Aronson, USGS: 

“Catalogue of Recharge Basins on Long Island, New York, in 1969”. Bulletin 70/1973
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Additional databases

Source: Instituto Brasileiro de Geografia e Estatística, 2015 

(personal communication)

3914 subsurface dams 

9 Federal States in 

Eastern Brazil

(constructed 2008-2015)
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Global Web-based MAR portal

Arnaud Sterckx, IGRAC

Catalin Stefan (TUD), Nienke Ansems (IGRAC)
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The MAR portal

https://ggis.un-igrac.org/view/marportal
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Derivations and follow-ups



Implementation of managed aquifer recharge (MAR) worldwide – the MAR portal
Dr. Catalin Stefan / Technische Universität Dresden 
Online, 11 February 2025

Slide 27

Derivations and follow-ups
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Derivations and follow-ups
2022
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Derivations and follow-ups
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Derivations and follow-ups 502 citations (!!!)
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Placing MAR in a context…

Physical Water Risk 
http://tiles.arcgis.com/tiles/RTK5Unh1Z71JKIiR/arcgis/rest/services/physical_risk/MapServ

er
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JAY MATTA

UNICEF

Online MAR Seminars

Tuesday, 11 March 2025, 4:00 – 5:30 pm CET

#2. MAR in humanitarian context

Registration: https://recharge.iah.org/online-mar-seminars

Jay Matta is a seasoned hydrogeological expert with over 25 
years of experience across local government, consulting 
firms, private industry, and global organizations. His 
expertise spans roles as a Hydrogeological expert, WASH 
(Water, Sanitation, and Hygiene) Manager, and IFRC
(International Federation of Red Cross and Red Crescent 
Societies) Coordinator, particularly in the Asia Pacific region. 

More recently, Jay has held significant global positions with 
organizations such as the Global WASH Cluster, UNHCR
(United Nations High Commissioner for Refugees), and 
currently UNICEF, where he serves as the Principal 
Hydrogeologist addressing the global "Water Security for 
All" initiative.

He also extends his expertise to UNICEF country offices, 
offering in-depth support for water scarcity, resource 
assessments, and technical guidance, alongside contributing 
to global webinars, reports, and technical initiatives.

Invited Speaker:

https://recharge.iah.org/online-mar-seminars
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