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olleagues, Partners and Stakeholders, on 
behalf of the Organising partners, I wish to 
welcome you all to the 2nd Annual SADC 

Groundwater Conference. This year we meet under the 
theme, “Groundwater Contribution to Achievement of 
Sustainable Development Goals in SADC Region”. 

We have another opportunity to reflect and discuss the 
contribution of groundwater in attaining the Sustainable 
Development Goals (SDGs), in-particular SDG 6 that sets 
out to “ensure availability and sustainable management 
of water and Sanitation for all” as contained in the 
Agenda 2030 of the United Nations. With water at the 
very core of sustainable development, SDG 6 does not 
only have strong linkages to all of the other SDGs, it also 
underpins them. By implication, meeting SDG 6 would go 
a long way towards achieving much of the 2030 Agenda, 
i.e. ending poverty, improving health, spurring economic 
growth, and sustaining ecological capital. Sustainable 
groundwater development enhances the potential to 
provide potable water to an estimated 40 percent of 
the 280 million inhabitants of the SADC region currently 
without access to adequate and safe drinking water and 
sanitation services. This potential of groundwater to 
enhance the attainment of SDG 6 has been inadequately 
acknowledged especially now when there are serious 
concerns on the widening gap between water demand 
and availability and the increasing dependency of nations 
on groundwater in the wake of the worsening impacts of 
climate change and water insecurity. 

Central to the discussion are SDG 6 targets that relate 
to improving access to water and sanitation and 
implications on groundwater quantity and quality, water 
use efficiency and reducing water scarcity across all 
sectors of the economy. The need for increased efforts 

at the policy and technical level to sustainably develop 
and manage groundwater resources is also central to the 
conference deliberations. Reliable data to provide a basis 
for measuring progress towards attaining SDG targets 
is not always available, and so are the primary data on 
the status of groundwater. The limited availability of data 
is also aggravating the lack of groundwater information 
and knowledge necessary to inform policy and decision 
making.  

We are excited that the complexity and multi-dimensional 
nature of the conference discussions that we have 
assembled via the highly accredited key note speakers 
will talk into the need for applied scientific rigour in 
order to understand the physical nature of groundwater 
resources, the need for reliable groundwater data and 
data for tracking progress towards SDG 6. We also 
envisage the deliberations to unpack the policy legal 
and institutional frameworks necessary to fully realise 
the role of groundwater. In cognisance of this vision, the 
conference sub-themes are carefully structured around 
the same subject matters. 

Being a SADC regional Centre of Excellence, we value 
the establishment of networks, sharing experiences 
and strengthening of existing collaborations as our key 
vehicle to extend our footprint. We therefore look forward 
to also interact with all our delegates during a couple 
of social events that we have also lined up during the 
conference. 

We remain grateful to our sponsors who continue to 
support us in making this event a reality during our 
relatively short history. I thank you all for taking time to 
attend the 2nd SADC Groundwater Conference and I 
wish you all fruitful deliberations.

C

WELCOME NOTE 
JAMES SAURAMBA  (SADC-GMI EXECUTIVE DIRECTOR)
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hers collègues, partenaires et parties prenantes, 
au nom des partenaires organisateurs, je vous 
souhaite à tous la bienvenue à la 2e Conférence 

annuelle de la SADC sur les eaux souterraines. Cette 
année, nous nous réunissons sous le thème « Contribution 
des eaux souterraines à la réalisation des objectifs du 
développement durable dans la région SADC ». 

Nous avons une autre occasion de réfléchir et de discuter 
de la contribution des eaux souterraines à la réalisation 
des Objectifs de développement durable (ODD), en 
particulier l’ODD 6 qui vise à « garantir l’accès de tous à 
des services d’alimentation en eau et d’assainissement 
gérés de façon durable » tels que contenus dans 
l’Agenda 2030 des Nations Unies. L’eau étant au cœur 
même du développement durable, l’OMD 6 n’est pas 
seulement étroitement lié à tous les autres OMD, il les 
sous-tend également. Par conséquent, atteindre l’OMD 
6 contribuerait grandement à la réalisation d’une grande 
partie de l’Agenda 2030, c’est-à-dire l’élimination de 
la pauvreté, l’amélioration de la santé, la stimulation 
de la croissance économique et le maintien du capital 
écologique. La mise en valeur durable des nappes 
phréatiques améliore le potentiel d’approvisionnement en 
eau potable d’environ 40 % des 280 millions d’habitants 
de la région de la SADC qui n’ont actuellement pas accès 
à une eau potable et à des services sanitaires adéquats 
et sûrs. Ce potentiel que renferme les eaux souterraines 
permettant d’améliorer la réalisation de l’OMD 6 n’a pas 
été suffisamment reconnu, surtout maintenant que l’écart 
grandissant entre la demande et la disponibilité de l’eau 
et la dépendance croissante des nations à l’égard des 
eaux souterraines en raison de l’aggravation des effets 
du changement climatique et de l’insécurité hydrique 
suscite de graves préoccupations. 

Au centre des débats se trouvent les cibles de l’OMD 
6 qui concernent l’amélioration de l’accès à l’eau et à 
l’assainissement et les implications sur la quantité et la 
qualité des eaux souterraines, l’efficacité de l’utilisation 
de l’eau et la réduction de la pénurie d’eau dans tous 
les secteurs de l’économie. La nécessité de redoubler 
d’efforts aux niveaux politique et technique de manière 

à mettre en valeur et gérer durablement les ressources 
en eaux souterraines est également au cœur des 
délibérations de la conférence. On ne dispose pas 
toujours de données fiables permettant de mesurer 
les progrès accomplis dans la réalisation des objectifs 
des OMD, de même que de données élémentaires sur 
l’état des eaux souterraines. La disponibilité limitée des 
données aggrave également le manque d’information et 
de connaissances sur les eaux souterraines nécessaires 
pour éclairer les politiques et la prise de décisions. 

Nous sommes ravis que la complexité et la nature 
multidimensionnelle des débats tenus dans le cadre de la 
conférence que nous avons rassemblées par l’entremise 
d’orateurs principaux invités hautement accrédités 
parleront de la nécessité d’une rigueur scientifique 
appliquée afin de comprendre la nature physique des 
ressources en eau souterraine, le besoin en matière 
de données fiables sur les eaux souterraines et les 
données permettant de suivre les progrès vers l’Objectif 
6. Nous envisageons également les délibérations visant 
à présenter les cadres juridiques et institutionnels 
politiques nécessaires de sorte à réaliser pleinement le 
rôle des eaux souterraines. Conscients de cette vision, 
les sous-thèmes de la conférence sont soigneusement 
structurés autour des mêmes sujets. 

En tant que centre d’excellence régional de la SADC, 
nous valorisons l’établissement de réseaux, le partage 
d’expériences et le renforcement des collaborations 
existantes comme notre principal moyen d’étendre 
notre empreinte. Nous attendons donc avec intérêt 
l’interaction également avec tous nos délégués lors de 
quelques activités sociales que nous avons organisées 
pendant la conférence. 

Nous sommes reconnaissants aux organismes qui 
continuent de nous soutenir pour faire de cet événement 
une réalité au cours de notre histoire relativement courte. 
Je vous remercie tous d’avoir pris le temps d’assister 
à la 2e Conférence annuelle sur les eaux souterraines 
de la SADC et je vous souhaite à tous des délibérations 
fructueuses.

C

MOT DE BIENVENUE
DIRECTEUR EXÉCUTIF DE SADC-GMI 

(M. JAMES SAURAMBA).

olegas, Parceiros e Partes Interessadas, em 
nome dos parceiros Organizadores, desejo dar 
as boas-vindas a todos na 2ª Conferência Anual 

sobre Águas Subterrâneas da SADC. Este ano, nos 
reunimos sob o tema “Contribuição da Água Subterrânea 
para a Realização dos Objectivos de Desenvolvimento 
Sustentável na Região da SADC”.

Temos uma outra oportunidade de reflectir e discutir a 
contribuição das águas subterrâneas na consecução 
dos Objectivos de Desenvolvimento Sustentável (ODS), 
em particular o ODS 6, que se propõe a “garantir 
disponibilidade e gestão sustentável de água e 
saneamento para todos”, conforme contido na Agenda 
2030 das Nações Unidas. Com a água no centro do 
desenvolvimento sustentável, o ODS 6 não só tem fortes 
ligações com todos os outros ODS, mas também os 
sustenta. Por implicação, cumprir o ODS 6   contribuiria  
para alcançar grande parte da Agenda de 2030, ou seja, 
acabar com a pobreza, melhorar a saúde, estimular o 
crescimento económico e sustentar o capital ecológico. 
O desenvolvimento sustentável das águas subterrâneas 
aumenta o potencial para fornecer água potável a cerca 
de 40 por cento dos 280 milhões de habitantes da região 
da SADC, actualmente sem acesso a serviços adequados 
e seguros de água potável e saneamento. Este potencial 
de água subterrânea para melhorar a consecução 
do ODS 6 tem sido insuficientemente reconhecido, 
especialmente quando há sérias preocupações sobre 
a crescente lacuna entre demanda e disponibilidade de 
água e a crescente dependência das nações em relação 
às águas subterrâneas  na sequência do agravamento 
dos impactos da mudança climática e  insegurança da 
água.

No centro da discussão estão as metas do ODS 6 que 
se relacionam com a melhoria do acesso à água e 
saneamento e as implicações na quantidade e qualidade 
das águas subterrâneas, eficiência do uso da água e 
redução da escassez de água em todos os sectores 
da economia. A necessidade de maiores esforços a 

nível político e técnico para desenvolver e gerir de 
forma sustentável os recursos de água subterrânea é 
também central para as deliberações da conferência. 
Dados confiáveis   para fornecer uma base para medir 
o progresso em direcção ao alcance das metas dos 
ODS nem sempre estão disponíveis, e assim são os 
dados primários sobre o status das águas subterrâneas. 
A disponibilidade limitada de dados está também a 
agravar a falta de informação e conhecimento sobre a 
água subterrânea necessária para informar as políticas e 
a tomada de decisões.

Estamos entusiasmados com o facto de que a 
complexidade e a natureza multidimensional das 
discussões da conferência que reunimos por meio 
dos palestrantes altamente credenciados falarão sobre 
a necessidade de rigor científico aplicado a fim de 
compreender a natureza física dos recursos hídricos 
subterrâneos, a necessidade de confiabilidade dados 
sobre a água subterrânea e dados para acompanhar o 
progresso em direcção ao ODS 6. Também contemplamos 
as deliberações para desmembrar as estruturas legais 
e institucionais de políticas necessárias para realizar 
plenamente o papel das águas subterrâneas. No 
conhecimento desta visão, os subtemas da conferência 
são cuidadosamente estruturados em torno dos mesmos 
assuntos.

Sendo um Centro Regional de Excelência da SADC, 
valorizamos o estabelecimento de redes, partilha 
de experiências e fortalecimento das colaborações 
existentes como o nosso principal veículo para ampliar a 
nossa presença. Portanto, esperamos também interagir 
com todos os nossos delegados durante alguns eventos 
sociais que também fizemos durante a conferência.

Continuamos agradecidos aos nossos patrocinadores 
que continuam a nos apoiar para tornar este evento uma 
realidade durante nossa relativamente curta história. 
Agradeço a todos por terem

C

NOTA DE BOAS VINDAS
DIRECTOR EXECUTIVO SADC-GMI 

(JAMES SAURAMBA).
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KEY NOTE SPEAKERS

Engineer Remmy Makumbe worked for the Railways in 
Zimbabwe and rose to the position of Chief Engineer. He joined 
SADC in 1995, where he later became Director responsible for 
Infrastructure and Services in January, 2005 for 12 years till end 
of December, 2016. He joined the Global Water Partnership – 
Southern Africa in April, 2018, as a Special Advisor, Water, 
Job Creation, Industrialisation and Sustainability. Remmy is 
a holder of a B. Sc Engineering Honours Degree from the 
University of Zimbabwe, a Bachelor of Commerce Degree in 
Economics from the University of South Africa (UNISA), as 
well as Master of Policy Studies Degree from the University 
of Fort Hare, South Africa. He is a Chartered Engineer, a 
Member of the Institute of Business Advisors of Southern 
Africa, a Fellow of the Southern Africa Trust, a Non-Executive 
Director and Shareholder of the African Leadership Institute 
in Zimbabwe, which focuses on training and development of 
leaders for tomorrow. He has numerous publications in the 
area of infrastructure, economic development and financing. 
He also provides consulting services as Adviser, Infrastructure 
and Regional Integration to different states and multilateral 

organisations.

Dr Yongxin Xu is a Senior Professor of Hydrogeology at the 
University of the Western Cape and he also holds the position 
of the UNESCO Chair in Geohydrology. After a brief academic 
experience in China and the UK, he joined the Department 
of Water Affairs & Forestry in South Africa in 1989 where 
he spent much of his career conducting field groundwater 
investigations      until 2001 when he took up the position of 
the UNESCO Professor of Geohydrology based at UWC. His 
research has focus on issues of sustainable water resources 
management in developing countries. He is also involved in 
multi-disciplinary projects that are conducted in partnership 
with institutions including HUE & TYLI in China. He currently 
serves as a Commissioner for Africa Groundwater Commission 
for AMCOW (Africa Minister’s Council on Water), and the 

Secretary   General of the ChinAfrica Water Association.

Remmy Makumbe
Global Water Partnership – Southern Africa, 

Special Advisor, Water, Job Creation, Industrialisation 

and Sustainability

 Yongxin Xu
UNESCO Chair of Hydrogeology (University of the 

Western Cape)
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KEY NOTE SPEAKERS

Dr. M.W. Lubczynski is Associate Professor at the Department 
of Water Resources of ITC Faculty of University of Twente 
in The Netherlands. He obtained two Msc degrees, in 
Hydrogeology and in Civil Engineering and PhD degree 
in numerical groundwater modeling. From 1982 till 1992 
he worked in Geological Institute in Wroclaw University in 
Poland and since 1993 till now at ITC. As ITC staff he did 
lots of applied consulting and research groundwater modeling 
projects in Southern Africa, mainly in Botswana. In these 
projects many Msc and 3 PhD students from various SADC 
countries were trained, most of them, have currently important 
business or research positions in the water sector. The current 
research of Dr Lubczynski focuses on modern methods of 
data acquisition, such as remote sensing, hydrogeophysic 
and automated monitoring, all for problem solving, mainly 

applying integrated hydrological modeling.

Prof. Dr. Thomas Himmelsbach is head of the BGR Department 
“Groundwater & Soil Sciences”. Aside his work at BGR he 
was from 2006 -2016 president of the German Chapter of 
International Association of Hydrogeologists (IAH). He is a 
groundwater specialist with over 25 years of experience in 
groundwater hydraulics and modelling, solute transport and 
analysis of natural isotopes. Thomas Himmelsbach studied 
Geology and Hydrogeology at the University of Karlsruhe and 
received his PhD by the Faculty of Geo- and Bio-Sciences 
at Karlsruhe University in 1992. Since 1999 he teaches, 
aside his work at BGR, lectures on Applied Geology and 
Hydrogeology at the Faculty of Civil Engineering, Geo- and 
Environmental Sciences at Karlsruhe Institute of Technology 
(KIT). He published over 87 scientific papers and supervised 
groundwater quality and water resources management studies, 
feasibility studies and project evaluations in connection with 
technical cooperation projects and scientific research projects 

mainly in Africa.

M.W. Lubczynski
Department of Water Resources of ITC Faculty of 

University of Twente in The Netherlands

Thomas Himmelsbach
Head of the BGR Department Groundwater & Soil 

Sciences

5
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KEY NOTE SPEAKERS

Karen G. Villholth has 25+ years’ experience in groundwater 
research. She is a Principal Researcher at IWMI-SA 
(International Water Management Institute -Southern Africa) 
and coordinates the research portfolio on groundwater. She 
coordinates the unique global initiative on Groundwater 
Solutions for Policy and Practice (GRIPP), which, through 
a partnership of 30 international organizations, supports 
sustainable development and management of groundwater.
Her key areas of work include research, policy advice, and 
capacity development related to transboundary aquifers, 
groundwater irrigation for smallholders, groundwater 
resources assessment and modelling, climate change and 
groundwater, groundwater-based natural infrastructure, 
groundwater and food security, and groundwater management 
and governance for institutions at various levels, from local 
to global. She engages with multidisciplinary teams and 
stakeholders in co-developing tools, capacity, and policies to 
a more sustainable use of groundwater for livelihoods, food 
security, and environmental integrity. Karen holds a PhD and 
MSc in Chemical Engineering from the Technical University of 
Denmark and a MSc in Civil Engineering from the University 
of Washington, USA. She previously worked for DHI-Water 
and Environment and the Geological Survey of Denmark and 
Greenland. She is editor/author of three books related to 
groundwater, and more than 50 peer-reviewed journal papers.

Dr Kirsty Upton is a hydrogeologist with the British Geological 
Survey. Her background is in the development and application 
of methods for assessing groundwater responses to extreme 
events. Kirsty is a lead author of the Africa Groundwater 
Atlas and currently coordinates the UPGro Programme 
(Unlocking the Potential of Groundwater for the Poor), which 
is investigating various aspects of groundwater security 
across Sub-Saharan Africa. In this role, she is working with 
researchers and stakeholders across Africa to facilitate the 
translation of research to inform policy and practice to support 

sustainable groundwater development on the continent.

Karen G. Villholth
Principal Researcher at IWMI (International Water 

Management Institute)-Southern Africa

Kirsty Upton
Upton Hydrogeologist (British Geological Survey)
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KEY NOTE SPEAKERS

Prof. Gildo Espada, presents more than 18 years of professional 
experience as lawyer. He is an expert in Water Law and 
environmental Law. He works as a consultant, specialized 
in water law and environmental law. Professor Gildo Espada 
is a Professor of Eduardo Mondlane University, and  has 
Portuguese as his mother tongue, being fluent in English and 
French. Education: PHD Public Law  – Universidade Nova 
de Lisboa, 2015, Master in International Law, University of 
Macau, 2007, Degree in Law – ISCTEM – Instituto Superior de 

Ciências e tecnologia de Moçambique, 2004.

Gildo Espada
International Water Law Expert (Eduardo Mondlane 

University), Mozambique

7
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CONFERENCE TECHNICAL COMMITTEE

James Sauramba (SADC-GMI), Brighton Munyai (SADC-GMI), Modreck Gomo (UFS-IGS), Tales 
Carvalho-Resende, (UNESCO-IHP)  Karen Villholth (IMWI), Callist Tindimugaya (IAH), Neno 
Kukuric (IGRAC), Geert-Jan Nijsten (IGRAC), Arnaud Sterckx (IGRAC),  Davison Saruchera 

(IUCN),  Ralf Klingbeil (BGR), Ramon Brentführer (BGR).

Programme Director
Dr. Krasposy Kujinga

Chief Rapporteur
Dr. Kawawa Banda

The SADC-GMI and the Institute of Groundwater Studies 
(IGS) and the University of the Free State have arranged 
for a special issue of the Conference to be published in the 
Sustainable Water Resources Management (SWAM) journal 
(Publisher: Springer International Publishing). Dr James W. 
Lamoreaux, the Editor-in-Chief of the Journal will give an 

overview of the publication process.

James W. LaMoreaux
Editor-in-Chief:  Sustainable Water Resources 

Management (SWAM) journal

Tuesday 3rd September 2019
Arrival of Delegates and Registration of participants: Southern Sun, Hotel Foyer

Wednesday 4th September 2019
07:30 - 08:30

08:30 - 10:00

11:50 - 12:05

11:35 - 11:50 

12:05 - 12:20

12:20 - 12:35

14:00 - 14:20

14:20 - 14:35

14:35 - 14:50

14:50 - 15:05

15:05 - 15:15

15:15 - 15:30

15:45 - 16:05

10:00 - 10:30 

12:35 - 12:50

Registration of participants: Ilanga Conference Room

SUB-THEME 1

Conference key Address  –  Remigius  Makumbe

10:30 - 10:50 Keynote – Professor Yongxin Xu:  Talk on Cape Town Water Crisis. 

Official opening: Ilanga Conference Room

Session Chair: Bertram Swartz
Rapporteur: Arnaud Sterckx

Session Chair: Joanna Fatch
Rapporteur: Steve Kumwenda

Session Chair:   Maria Amakali
Rapporteur:  Brighton Munyai.

Key Note: Dr. M.W. Lubczynski.  Monitoring, remote sensing and integrated hydrological 
modelling for groundwater management in Southern Africa. 

Solomon Owolabi, Kakaba Madi & Ahmed Kalumba: Mapping of groundwater potential 
zones using geoinformatics and multi-influencing factors. 

Kanaimba Moshe Moses, Nata Tadesse Tafesse and Kebabonye Laletsang: Intrinsic 
Groundwater Pollution Vulnerability of Masama east wellfield, Khurutshe Area, Botswana. 

Mumba Kolala, Tewodoros Tena, Maike Gröschke & Marcus Fahle: Steps towards the 
Development of a Groundwater Management Plan – A Case Study for the Upper Kafue Sub-
Catchment. 

Tebogo Masaka, Moiteela Lekula, Maciek Lubczynski: Integrated hydrological modelling of 
river-aquifer interactions in the Boteti River, Botswana

Key Note  T. Himmelsbach: Deep lying Groundwater – Is a strategic groundwater exploration 
an appropriate key to solve arising water crisis in Southern Africa?

Andrew Joloza & Eddie Banks: Hydrogeochemical characterization of groundwater in the 
major aquifers in Malawi.

10:50 - 11:05 
Kevin Pietersen, Hans Beekman and Thokozani Kanyerere: Groundwater resources - The road 
to water resilience in urban water cycles.  

11:05 - 11:20 Erika Braune & Kobus du Plessis: Conjunctive Water Use Model for Local Authorities.

Kiflom Degef  Kahsay: Impact of Climate Change on Groundwater Recharge and Base Flow 
in the Catchment of Tekeze-Atbara Basin, Ethiopia

Marcus Fahle &  Roland Bäumle: How to Develop Groundwater Management Plans. 

Shelta Majowa & Charles Mazhazhate: Bridging the gap between ground water availability 
and logistics: Engineering for change from a Gender perspective.

Mfundi Biyela, Kevin Pietersen, C Nyirenda and Thokozani Kanyerere: Application of 
innovation technologies in managing water allocation reform process in Southern Africa, the 
case of South Africa.

11:20 - 11:35
Stanley Nzama,  Thokozani Kanyerere, Audrey Levine: Groundwater resources protection: 
Reflection on the relevance of the groundwater quality component of the Reserve for 
provision of clean water and sanitation.

Karen Grothe Villholth, Mohammad Faiz Alam & Joel Podgorski: Human dietary exposure 
risk via crop consumption from arsenic-contaminated groundwater-irrigated areas and 
transmission through international trade.

TEA BREAK AND PHOTO SESSION

TEA BREAK AND POSTER SESSION

LUNCH
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Thursday 5th September 2019

16:05 - 16:20

16:20 - 16:35

16:35 - 17:45

08:30 - 08:45

08:45 - 09:00

09:00 - 09:15

09:15 - 09:30

10:15 - 10:30

11:00 - 11:15

11:15 - 11:30 

11:45 - 12:00

12:00 - 12:15

09:30 - 09:45

09:45 - 10:00

11:30 - 11:45

12:15 - 12:30

12:30 - 12:45

12:45 - 13:00

10:00 - 10:15

Andrew Bullock: Understanding African groundwater by unlocking a critical divergence in 
the hydrological science of headwater wetlands. 

Manuel S Magombeyi, Karen G Villholth, Richard Healy, Girma Ebrahim: Recharge 
assessments across the Limpopo River Basin, approaches and findings

Cesário Cambaza, Mieke Hulshof, Pieter van der Zaag and Paulo Saveca:  IRRIGATION 
PACKAGE FOR SAND RIVERS – A Feasibility Study in the Limpopo River, Mozambique

Girma Ebrahim, Karen Villholth, Jonathan Lautze, Keetile Keodumetse, Piet Kenabatho, 
Sakhile Mndaweni, Naicker Sivashni, Moses Moehadu: Assessing managed aquifer recharge 
potential in the RAMOTSWA transboundary aquifer area – a hydrogeological modelling 
approach.

Mfundi Mathunjwa, Nokwanda Mhlanga and Khethiwe Ngcobo, Groundwater monitoring 
and Management protocols for Komati Basin. 

Paulo Sérgio L Saveca, Tibor Y Stigter, Dinis Juizo and Eelco Lukas: Investigation of 
hydrogeochemical processes and groundwater quality in the Chókwè district, Mozambique. 

Lusanda Vinqi, Innocent Muchingami, Thokozani Kanyerere and Kevin Pietersen: Using 
groundwater process model to assess aquifer-river interaction for groundwater dependent 
communities, semi-arid areas, Hout Catchment. 

Modreck  Gomo: On the use of Theis and Cooper-Jacob methods to interpret multi-well 
aquifer pumping tests in laterally heterogeneous confined aquifer systems.

Dylan Blake, Hartwig Kremer, Rowena  Hay, Kilian Christ, David McGibbon, Luke Towers: 
Cape Town’s Major Aquifer Systems as a Use Case Study for the Global Water Quality 
Assessment.

Eva Masemola: Barriers Against Groundwater Development

Nijsten, Gomo, Sterckx and Lukas: SADC-wide Framework for Groundwater Data Collection 
and Data Management.

Lothar Schäfer, Thomas Himmelsbach, Hans Matthias Schöniger & Jan Gaebler: 
Strengthening groundwater management through an integrative approach.

Lucas Filipe Tamele Junior, Paulino Vicente Muteto, Fatima Mussa, Dinis Juizo: Assessment of 
groundwater quality in Great Maputo aquifer system. 

Girma Ebrahim, Karen Villholth, Jonathan Lautze, Keetile Keodumetse, Piet Kenabatho, 
Sakhile Mndaweni, Naicker Sivashni, Moses Moehad: Hydrogeological model for the 
Ramotswa transboundary aquifer - How much do we know?

Phitlhoa Diloro Keitumetse, Nata Tadesse Tafesse, R. T. Ranganai & Kebabonye Laletsang: 
Hydrological and geophysical characterisation of Ramotswa transboundary dolomitic 
aquifer.

Piet Kenabatho, Thato Setloboko and Bertram Swartz: Assessment of the impacts of 
climate variability on total water storage in the Orange-Senqu River Basin: implications for 
groundwater resources management

Irene Kinoti, Marc Leblanc, Albert Olioso, Maciek Lubczynski, Piet Kenabatho, Bertram Swartz, 
Kwazikwakhe Majola and Tales Carvalho-Resende: Application of remote sensing to assess 
recharge and discharge mechanism in the Stampriet Transboundary Aquifer System (STAS)

Leatile Modie, Piet Kebuang Kenabatho and Mark Stephens: Investigating groundwater 
and surface water interactions using stable isotopes: The case of Notwane River Catchment, 
South East Botswana.

Panel Discussion: Deep groundwater exploration in SADC. 
Panelists: From Botswana (Keodumetse Keetile), Namibia (Bertram Swartz), Prof Lubczynski,  
Kevin Pietersen. 

Session Chair: Davies Saruchera
Rapporteur: Moiteela Lekula

Session Chair: Sivashni Naicker 
Rapporteur: Emmanuel Magombeyi 

SUB-THEME 1

TEA BREAK  AND POSTER SESSION

08:30 - 08:50

08:50 - 09:05

09:05 - 09:20 

09:20 - 09:35

09:35 - 09:50

Key Note: K. Upton, R. Cornforth, J.W. Foppen, R. Hope, A. MacDonald & R. Taylor 
Addressing groundwater policy gaps: evidence from the UPGro Programme

Andrew Bullock: Unrealised opportunities for African groundwater from reconnecting policy 
with science under alternative natural capitals.

Michael Eichholz, Tobias Godau & Tewodros Tena, Assessment of groundwater governance 
capacities in Lusaka. 

Asare Asante-Annor,  Anthony Ewusi, Jamel Seidu: The Current State of Water Resources 
Management in Ghana

Mfundi Biyela, Kevin Pietersen, Theresa Mkandawire, Paul Mensah and Thokozani Kanyerere: 
Regulating the regulations for managing groundwater use to improve water security in 
Southern Africa: Reflection on water use license application process in South Africa.

Session Chair: Patience Mukuyu
Session Rapporteur: Kasonde Mulenga

Steve Kumwenda, Donald Robertson and Robert Kalin: Tracking achievements towards 
Sustainable Development Goal number 6 through mWater rural water supply forensics 
(mForensics) in Traditional Authority Mazengera in Lilongwe, Malawi.

16:55 - 17:55 

Panel session: Groundwater and the Sustainable Development Goals: what is needed 
to move beyond status quo and achieve the targets. Panelists: Sivashni Naicker (DWS 
South Africa), Steve Kumwenda (Baseflow Malawi), USAID,  Dumisani Mndzebele (SADC 
Secretariat- Water Division),Trevor Shongwe (Department of Water Affairs Eswatini). 

Friday 6th September 2019

15:55 - 16:10

16:10 - 16:25

16:25 - 16:40

16:40 - 16:55 

Vuyelwa Mvandaba, Richard Bugan, Evison Kapangaziwiri, Liesl Hill, Peter McMillan, Philip 
Hobbs, Lindsey Smith: Groundwater monitoring and reporting for SDG 6 - a case study in the 
Cradle of Humankind World Heritage Site, South Africa. 

Kevin Pietersen, Thokozani Kanyerere, Zaheed Gaffoor , Nebo Jovanovic, Antione Bagula, 
Tawanda Matsika: A review of downscaling methods to localize regional transboundary 
aquifer datasets for improved groundwater operational decision making. 

Andrew Gemmell, Claudia Ruz Vargas and Ebrahiem Abrahams: Consolidation of 
transboundary datasets to enhance decision-making: lessons learnt from the Ramotswa 
aquifer southern Africa.

SUB-THEME 3: POLICY LEGAL AND INSTITUTIONAL CONSIDERATIONS AT NATIONAL AND TRANS-
BOUNDARY LEVELS.

Patience Mukuyu, Jonathan Lautze, Alistair Rieu-Clarke, Davies Saruchera : Data exchange 
in transboundary waters: developing a framework for assessing implementation, and 
identifying models of success.

Thokozani Kanyerere, Karren Villholth and Jaquiline Goldin: Using citizen science in 
groundwater data generation research to improve decision-making support on water 
information.

Session Chair: James Manda
Session Rapporteur: Paulo Sérgio L Saveca

Session Chair: Piet Kenabatho 
Rapporteur: Fhedzisani  Ramusiya

Key Note: Karen Grothe Villholth: Groundwater and the Sustainable Development Goals – 
Interlinkages and supportive guideline development 

Fanus  Fourie: Making the unseen groundwater levels an indicator of sustainability in South 
Africa (SDG 6.6.1).

SUB-THEME 2

LUNCH

TEA BREAK AND POSTER SESSION

14:00 - 14:20

14:50 - 15:05

14:20 - 14:35

14:35 - 14:50

15:40 - 15:55

15:05 - 15:20

Sivashni Naicker & Fhedzisani Ramusiya: Groundwater in Sustainable Development Goal 6: 
The South African Case Study

Fhedzisani  Ramusiya & Lindelani Lalumbe: Groundwater Quality status in South Africa: 
Baseline determination and status of compliance for SDG Reporting.
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Helen Seyler, Kai Witthueser and Kevin Pietersen: The framework for a Sustainable Water 
Supply Strategy to promote groundwater secure transboundary systems.

Tariro Davies Saruchera: IUCN’s New Water Programme for East and Southern Africa.

TEA BREAK

10:05-10:20

10:20-10:35

10:35-10:50

Piet Kenabatho, Thato Setloboko and Bertram Swartz: Towards improved governance 
of transboundary aquifers in Southern Africa: the operationalization of the Stampriet 
Transboundary Aquifer System (STAS) Multi-Country Cooperation Mechanism (MCCM)

James Sauramba: Groundwater Policy Legal and Institutional Frameworks in the SADC region11:30-11:45

Dr. LaMoreaux: Getting your work published with the Sustainable Water Resources 
Management (SWAM) Journal.  

12:30-12:40

Dr. Banda Kawawa.  Chief Conference Rapporteur: Overview of the 2nd SADC-GMI 
Conference.

Vote of Thanks: SADC- Secretariat 

Announcements

LUNCH AND DEPARTURE

12:40-12:50

12:50-13:00

13:00-13:05

13:05

POSTERS
Thandeka Ngobe , Musawenkhosi Mwelase, Tom Titus Dlamini, and Sisekelosemuzi Sean Ginindza: Resuscitation Of 
Groundwater Monitoring Network In The Kingdom Of Eswatini: Ministry of Natural Resources and Energy, Department of 

Water Affairs, Mbabane Eswatini. 

Nelson Cornelio Malikito: Groundwater data collection and management: The role of community.  Regional Water 
Administration of the Centre in Beira-Mozambique. 

Hamilton Alberto João Baptista Junior: Groundwater exploration using geoelectrical resistivity/induced polarization 
techniques for agriculture activities Sustainability  in Uíge area. 

M. Simaubia, K. Banda, J. Levy b, J. Meimanc , I.A Nyambe:  Dye tracer tests to estimate flow velocities in a Karst Aquifer 
system: Laughing Waters, Lusaka, Zambia. 

Jack Hemingway, Alexandra Gormally: Groundwater Governance in South Africa: Domestic and Transboundary 
Governance, and Preparedness for Hydraulic Fracturing

Coiara, Omar Sirage: Mozambique challenges in groundwater management. 

Roland Baeumle and Marcus Fahle: Development of regional groundwater monitoring networks – Theoretical 
considerations and case study from the Upper Kafue, Zambia.

Lindelani Lalumbe: Groundwater quality status in the Eastern Kalahari Hydrogeological region: SDG 6.3.2 Reporting

Oudi Modisha: How effective is cover system design for mine closure?

P.L Amoomo, A. David, R. Joseph, B. Swartz & S. Ihemba: Developing a National Telemetry Groundwater Monitoring 
Network for Namibia

09:50-10:05
Mfundi Biyela, Kevin Pietersen, C Ngongondo and Thokozani Kanyerere: The use real-time 
model to fast track progress of water entitlements: Rethinking groundwater allocation reform 
in Southern Africa, Free State Province, South Africa

CLOSURE PROCEEDINGS

11:45-12:30
Panel Discussion: Groundwater Policy Legal and Institutional Frameworks in the SADC region.  
Panelists: Trevor Shongwe Eswatini, Sergio, James Sauramba,  Derrick, Prof Gildo-, Kevin 
Pietersen

Key Note: Prof Gildo: SADC Water Protocols and the  Duty to Cooperate in the Protection and 
Management of Ground Water: between soft and hard law

11:10-11:30

Session Chair: Derrick Weston 
Session Rapporteur: Micah Majiwa

KEY NOTE ABSTRACTS

Keynote: Prof Y. Xu. Cape Town Water Crisis

Abstract

The infamous drought of 2015-2017 in Cape Town (South Africa) provides important lessons on water governance. 
While it is undeniable that an unprecedented sequence of three record-low rainfall years instigated the ‘water crisis’, 
this essay argues that the severity of the drought may have been mitigated by good governance, both in terms of 
diversifying water sources and managing existing supplies. Historically, water authorities have focussed on surface-
water resources for Cape Town’s water supply. Cape Town’s ample groundwater has not been utilised to any notable 
extent. It is concluded that the crisis, once passed, may be viewed as auspicious, for not only did it provide the impetus 
to adapt Cape Town’s water supply, and thereby better incorporating its groundwater resources, but the crisis stands 

as a case in point to justify future investments in water security, not only for Cape Town, but for other cities as well.

Correspondence 

UNESCO Chair Centre in Groundwater, University of Western Cape, Private Bag X17, 
Bellville 7535, Cape Town, South Africa.
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Fax: +21 959 3118 

Cell: +27 82 7769612 

Email: yxu@uwc.ac.za / 2938826017@qq.com
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KEY NOTE ABSTRACTS

Keynote: Dr. M.W. Lubczynski.  Monitoring, remote sensing 
and integrated hydrological modelling for groundwater 

management in Southern Africa

Abstract

Distributed numerical models, have typically been considered as optimal tools for groundwater resources management.  
Traditionally, standalone groundwater models have been used, although recently, the integrated hydrological models 
(IHMs) became a new standard due to their unquestionable advantages. The main, is that they do not need any more 
the highly uncertain recharge and groundwater evapotranspiration as model driving force inputs, instead utilizing easier 

acquirable rainfall and PET. All advantages of the IHMs will be discussed based on examples.

Reliability of distributed models, also the IHMs, is highly dependent on quantity and quality of input data. In Southern 
Africa countries, the availability of the ground-based data is generally poor. Besides, in many cases, the reliability 
of such data is questionable. Establishing data acquisition routines/standards, eventually the same for all Southern 

African countries, and strictly following them, would help in short notice. Therefore, such routines will be proposed.  

The scarcity of ground-based data in Southern Africa, cannot be improved in short notice. However, that problem 
can be mitigated by remote sensing (RS). There are now various, freely available web-based RS-products that can be 
directly integrated in hydrogeological studies, particularly in IHMs. If matching ground-data is available, it can be used 

to improve RS-products, for example by bias correction or by geostatistical eventually stochastic data integration. 

To show integration of ground monitoring data and RS-products in IHMs, three study cases will be presented: 1) Sardon 
hard rock, granitic catchment in Spain; 2) Area adjacent to Turawa artificial lake in Poland; 3) Central Kalahari Basin in 
Botswana and Namibia. The review of the three study cases will be followed by a discussion on state of art (including 

limitations) of RS applications in IHMs and finally concluded with a vision for future developments in that field.

Correspondence 

Dr. Maciek Lubczynski
Faculty of Geo- Information Science and Earth Observation. 
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KEY NOTE ABSTRACTS

Keynote: Thomas Himmelsbach, Deep lying Groundwater – Is 
a strategic groundwater exploration an appropriate key to 

solve arising water crisis in Southern Africa?

Keywords 

 Groundwater potential, groundwater exploration, geological evidence, new concepts, 
interdisciplinary approach

Abstract

Southern Africa is facing an emerging water crisis within the next decades. Climate change will be characterised 
within the next 20 years by an increasing number of extreme events. Severe droughts will occur in subsequent years 
and will be likely followed by strong precipitation phases leading to widespread flooding and loss of arable land. The 
worldwide increase in temperature of 1.5 – 2.0°C may lead in some areas of Southern Africa to a temperature rise of 
2.0 – 4.0°C. These effects will directly influence the demand of water and requires new strategies and considerable 
financial investment in the water sector. During the past decades water supply was focusing primarily on building new 
dams, with the largest number of newly built reservoirs in South Africa. Other countries in the SADC region have only 
few reservoirs with comparable volumes. However, recent drought periods have shown drastically, that even these 
infrastructures cannot cope with the general water shortage if drought periods prolong beyond a specific time span.

Past and recent investigations of BGR in cooperation with geological surveys and government institutions in Southern 
Africa have led to the detection and exploration of new deep lying aquifers in the SADC region. Some examples are 
the Lethlakane Aquifer in Botswana and the Ohangwena II aquifer in Namibia. The latter, the most recent finding is by 
far the largest and has attracted a lot of interest, because it also stretches into Southern Angola. Both aquifers have in 
common that they contain very old groundwater in the range of 20.000 – 100.000 years and reflect periods of former 
groundwater recharge under completely different climate conditions. Using such old groundwater for drinking and 
general water supply always leads to the question, how long can such groundwater bodies be used before they are 
depleted? Fortunately, we found evidence that both aquifers today still receive considerable groundwater recharge. 
However, these recharge rates need to be determined in order to get reasonable figures as a basis for future sustainable 

management.

All above-mentioned results and ideas lead to the development of a new groundwater exploration strategy, which 
is comparable to the well-established strategies in the oil and gas industry. In order to find the “big shots” of new 
groundwater bodies we have to investigate firstly for either large regional tectonic features, such as Horst- and Graben-
structures or deep lying sediment structures such as buried paleo deltas. Such exploration should be undertaken not 
only within the African continent but also along its outer continental rims. Once such potential aquifer structures are 
recognised, intense further investigations will be required to identify whether these objects still have contact to regions 
where actual groundwater replenishment and recharge occurs. Only these structures, we call them semi-fossil aquifers, 
offer a basis to be managed in a sustainable way, once the amount of recharge and sustainable abstraction scenarios 
are defined. Finally, it has to be underlined, that groundwater exploration will never be able to substitute surface water 
management, building and improving water infrastructure such as new dams and inter-basin water supply schemes. It 

will rather act as an inevitable supplement for the entire water sector during long drought periods.
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KEY NOTE ABSTRACTS

Groundwater and the Sustainable Development Goals – 
Interlinkages and supportive guideline development 

Keywords 

Groundwater, Sustainable Development Goals, interlinkages, trade-offs, indicator guidelines 

Sub Theme 1 

Measuring progress towards attaining SDG targets, data collection, and management within 
the SADC Member States Type of presentation:

Abstract

Groundwater remains a critical resource for human development, underpinning socio-economic as well as environmental 
goals. Groundwater provides 43% of irrigation water globally and supports more than one third of the human population 
with domestic water supplies, principally fundamental drinking water. Yet, policy and decision making at multiple levels 
generally falls short of accounting for the criticality of groundwater in long-term development planning. As a global 
set of guiding principles and associated targets and indicators for global sustainable development, the Sustainable 
Development Goals (SDGs) embrace groundwater to a certain level, but the explicit accounting for groundwater remains 
limited, with the risk that both the full potential of groundwater may not be materialized, or what is more critical, the risks 
associated with neglecting its proper accounting in sustainability factors may adversely affect human development, 
which is already evidenced around the world. In this paper, and building on two recent key documents developed 
in collaboration with international water organizations and focusing on groundwater and the SDGs, an inventory of 
groundwater interlinkages in the SDGs is firstly presented, presenting the role of groundwater across many SDGs 
and the trade-offs that need to be openly addressed in development discussions and planning. Secondly, the paper 
describes pioneering collaborative international work to develop guidelines and tools for groundwater accounting and 
monitoring in SDGs, with an example from SDG Indicator 6.4.2 on the level of water stress, to illustrate how to pave out 
institutional and technical pathways to get groundwater better represented and considered in the UN 2030 Agenda for 

Sustainable Development. Finally, new initiatives and SDG challenges in need of further work are presented.
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KEY NOTE ABSTRACTS

Key Note: K. Upton1*, R. Cornforth2, J.W. Foppen3, R. Hope4, 
A. MacDonald1 & R. Taylor5 Addressing groundwater policy 

gaps: evidence from the UPGro Programme

Abstract

Evidence-based policy to support sustainable groundwater development and management is critical to achieving 
all targets of SDG6, including that for integrated water resources management. UPGro (Unlocking the Potential 
of Groundwater for the Poor) is a seven-year research programme involving 150 interdisciplinary researchers and 
practitioners from across sub-Saharan Africa (SSA) and Europe arranged in 5 consortia and 15 catalyst grants. The 
programme focuses on various aspects of groundwater and water security to support social and economic development 
on the continent. It is generating a significant body of evidence on the role that groundwater plays in providing secure 
water supplies, with implications for groundwater management and policy, particularly within the context of climate 
change. For example: (1) analysis of long-term groundwater level records from across SSA suggests that groundwater 
recharge in more arid areas is dependent on heavy rainfall events linked to large-scale climate phenomena such as 
the El Nino Southern Oscillation; (2) detailed surveys across 3 countries indicate that the measuring and reporting of 
borehole functionality may be hiding more serious issues of service delivery; (3) the examination of different modes 
of rural waterpoint management provides fresh insight to the efficacy of community management and the important 
role of external support from both the private and public sector; (4) detailed sampling in urban areas has identified 
a high pathogenic load and persistence of viruses in many urban groundwater systems.  Other emerging results 
from the programme tackle challenges such as increasing demand and competition for groundwater, particularly 
where it is used for industry and intensive agriculture, and inequality of access. UPGro researchers are working with 
various stakeholders to address these issues, using novel approaches such as transition management and multi-
criteria mapping, to inform policies that promote sustainable groundwater development as part of an integrated water 

resource management framework. 
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KEY NOTE ABSTRACTS

Keynote: Professor Gildo.  SADC Water Protocols and the  
Duty to Cooperate in the Protection and Management of 

Ground Water: between soft and hard law

Keywords 

SADC; Groundwater; Laws; Implementation 

Abstract

This paper examines the duty to cooperate in the protection and management of Ground Water in the SADC Region. 

The Revised Protocol on Shared Watercourses in the SADC region was adopted in 2000 and entered into force in 
2003.   SADC protocols  do have rules on water / groundwater interactions, focusing specifically on the alluvial aquifers 
occurring along river channels. Besides that, groundwater is mentioned as a component in the water balance in terms 
of a) transboundary (trans-basin) aquifer flows and b) extraction of groundwater for consumptive use. It is clear that 
SADC countries are concerned about the impact of groundwater abstraction on river flow, the  adequacy of the 
groundwater and environmental management aspects,  legal regimes, and the need to assure the balance between 

aquifers and the rivers themselves. It is also clear that this is a duty all member states should respect.

However, there is need to clarify which legal instruments may be called upon to formally request SADC countries to 
implement rules on use and management of ground water. Thus, considering the rules of the SADC Revised Protocol 
on Shared Watercourse, the problem we study is what are the challenges for the use and management of ground water 
in the SADC region, and if there are binding rules which may assure the implementation of a common view a in the 

specific case of ground water?

For this study, we considered the treaties and protocols related to water use and management which bind SADC 
countries, and we limited our research to a desk job based on available literature and municipal laws, treaties and 
protocols. The main objective was to find out if we have binding laws which may assure a steady and uniform 
implementation of rules on ground water in the SADC region, and we conclude that the best solution is to have a basin 

approach through the river basins commissions.
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KEY NOTE ABSTRACTS

Groundwater Policy Legal and Institutional Frameworks in  
the SADC Region

Keywords 

Policy, legal, institutional, groundwater, management, guidelines, resilience, operation & maintenance 

Abstract

It is estimated that more than 70% of the 280 million Southern African Development Community (SADC) inhabitants 
depend on groundwater for their livelihoods. As the impact of climate change intensify and surface water resources 
are increasingly polluted as they also dwindle, the dependency on groundwater increases both at national and across 
political boundaries. However, the existing policy, legal and institutional frameworks are heavily biased towards surface 
water resources and they don’t promote the conjunctive and sustainable use of groundwater. The SADC Groundwater 
Management Institute (SADC-GMI) was established as a Centre of Excellence to enhance the sustainable utilisation of 

this hidden resource. 

From May 2018, SADC-GMI has been implementing the Capacity Building for creation of an enabling Policy, Legal 
and Institutional framework for effective groundwater management in the SADC Member States project through the 
identification of gaps at national and regional levels, development of action plans for addressing the gaps, development 
and dissemination of relevant guidelines and piloting some quick-win actions. The Gap-analyses is now complete in 
15 SADC Member States as well as at regional level. A pilot road-map development project to close the gaps has 
been completed in Tanzania. Moreover, five guidelines have been developed to assist the SADC Member States in 
addressing some of the challenges inhibiting the creation of appropriate enabling national environments for sustainable 
groundwater management. The guidelines developed to date pertain to (a) Development of a Roadmap to address 
Gaps in the National Policy, Legal and Institutional Framework; (b) Effective Operation and Maintenance of Groundwater 
Schemes; (c) Building Groundwater Resilience; (d) Institutional Arrangements for Groundwater Management; and (e) 

Financing Groundwater Schemes. 

This paper will present the key findings from the Policy, Legal and Institutional development project implemented by 
the SADC-GMI across the SADC region since May 2018 to date.

 

  
Correspondence 

James Sauramba *
SADC Groundwater Management Institute (SADC-GMI), 

PO Box 339, Bloemfontein 9300, South Africa
* Corresponding author jamess@sadc-gmi.org



2120

ORGANIZING PARTNERS AND SPONSORS
We would like to thank the organizing partners and Sponsors for their contribution in making the 2nd 
SADC Groundwater Conference a huge success. Your support continued support is highly appreciated.

IUCN - International Union for Conservation 
of Nature

The IUCN is a membership Union uniquely composed of both 
government and civil society organisations. It provides public, private 
and non-governmental organisations with the knowledge and tools 
that enable human progress, economic development and nature 
conservation to take place together. The IUCN Water Programme 
aims to inspire evidence-based and adaptive change in water 
resource management that benefits nature and people. In Eastern 
and Southern Africa, the water programme provides nature based 
solutions to unlock water management and governance challenges 
and opportunities, investments in natural infrastructure and water for 
development, while mainstreaming knowledge management, climate 
change, gender and indigenous peoples ‘rights in all our solutions. 
www.iucn.org 

UNESCO - International Hydrological 
Programme (IHP)

UNESCO-IHP is the only intergovernmental programme of the 
UN devoted to water research, water resources management, 
and education and capacity building. Through one of its flagship 
programmes, the Internationally Shared Aquifer Resources 
Management (ISARM), more than 70 transboundary aquifers have 
been identified in Africa of which 28 are shared between two or more 
SADC Member States. www.unesco.org.

GWPSA - Global Water Partnership Southern 
Africa

The Global Water Partnership Southern Africa (GWPSA) is one of the 
13 regional networks of the Global Water Partnership international 
network created to foster an integrated approach to water resources 
management (IWRM) for a water secure world. GWPSA offers 
practical advice for sustainably managing water resources specifically 
to 16 countries in the SADC region. www.gwp.org 

IGRAC - International Groundwater Resources 
Assessment Centre

IGRAC (International Groundwater Resources Assessment Centre) 
facilitates and promotes international sharing of information 
and knowledge required for sustainable groundwater resources 
development and management worldwide. Since 2003, IGRAC 
provides an independent content and process support, focusing 
particularly on transboundary aquifer assessment and groundwater 
monitoring. www.un-igrac.org 

IWMI - International Water Management 
Institute

International Water Management Institute is a non-profit, scientific 
research organization focusing on the sustainable use of water and 
land resources in developing countries, IWMI works in partnership 
with governments, civil society and the private sector to develop 
scalable agricultural water management solutions that have a real 
impact on poverty reduction, food security and ecosystem health. 
www.iwmi.cgiar.org 

DWS - Department of Water and Sanitation 
(DWS) South Africa

The Department of Water and Sanitation is a custodian of South 
Africa’s water and sanitation resources. The Department’s strategic 
goals are: to be an efficient, effective and development orientated 
sector leader; equitable and sustainable provision of raw water; 
provision of equitable and sustainable water services of acceptable 
quantity and quality; and protection of freshwater ecosystems. www.
dwa.gov.za 

IGS - Institute for Groundwater Studies)

IGS aims to be the preeminent groundwater institution in Africa for 
academic training and research. IGS is the leading groundwater 
research group in Africa on aspects related to fractured rock aquifers, 
industrial and mining contamination, groundwater governance, and 
groundwater resources. The institute conducts contract research on 
a wide variety of water-related topics, including  mining and industrial 
sectors in terms of water management, minimisation of pollution, 
as well as understanding the nature and behaviour of South Africa’s 
aquifers.

GRIPP - Groundwater Solution Initiative for 
Policy and Practice

The GRIPP partnership, led by the International Water Management 
Institute (IWMI), will strengthen, expand and connect current 
groundwater initiatives. It will support the Global Framework for 
Action developed by the Groundwater Governance Project funded 
by the Global Environment Facility and implemented by the Food 
and Agriculture Organization of the United Nations (FAO) together 
with UNESCO’s International Hydrological Programme (UNESCO-
IHP), the International Association of Hydrologists and the World 
Bank. Building on IWMI’s three decades of research, it will embed 
sustainable groundwater practices at the heart of natural resource 
management and the SDGs.

The World Bank

The World Bank is an international financial institution that provides 
loans and grants to the governments of poorer countries for the 
purpose of pursuing capital projects. It comprises two institutions: 
the International Bank for Reconstruction and Development, and the 
International Development Association.
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The SADC-GMI is established as a section 21 not-for-profit company registered under the South African 
Companies Act No. 71 of 2008, as amended. The company is run by a Board of Directors composed of 
representatives from the SADC Member States, University of the Free State, an Executive Director and 
SADC Secretariat’s Water Division as the Chair. It is hosted by the University of the Free State’s Institute 
for Groundwater Studies in Bloemfontein, South Africa on behalf of, and under the strategic guidance 
of the SADC Secretariat, Directorate of Infrastructure’s Water Division, in Gaborone, Botswana. As a 
subsidiary structure of the SADC Secretariat, SADC-GMI draws its mandate from the fourth phase 

Regional Strategic Action Plan for Integrated Water Resources Management (RSAP IV: 2016-2020).

In order to raise the prominence of groundwater in the national and regional policy, legal and regulatory 
frameworks, SADC-GMI is implementing various initiatives which include gap analyses, benchmarking, 
action planning and advocacy, as well as rendering national level technical assistance for closing the gaps. 
This effort also focuses on aligning with the Revised SADC Protocol on Shared Watercourses of 2000 
and river basin agreements across the region. Transboundary water cooperation through Transboundary 

Aquifers and shared River Basin Organizations is also a key focus area under this cluster.

SADC-GMI




