Terms of Reference
For

Consultancy Services for Mapping Groundwater Dependent Ecosystems (GDEs) in the SADC
Transboundary Aquifers (TBAS)

ZA-SADC-GMI-521585-CS-CQS

1. Background

Southern Africa is endowed with about thirty (30) identified transboundary aquifers (TBASs) and
numerous national aquifers that are vital for sustaining water supplies, livelihoods, and ecosystems. With
increasing impacts of climate variability and change, reliance on groundwater has intensified across the
region. Beyond human use, groundwater plays a crucial role in sustaining Groundwater Dependent
Ecosystems (GDEs), which include wetlands, rivers, estuaries, springs, and terrestrial ecosystems that
rely directly on groundwater for their functioning.

Despite their importance, GDEs remain poorly understood and inadequately mapped in the SADC region,
especially in relation to TBAs and within the frameworks of River Basin Organisations (RBOs). Lack of
systematic data on the location, extent, and condition of GDEs limits evidence-based policy development,
ecosystem protection, and integrated transboundary water management.

SADC-GMI, a subsidiary of the SADC Secretariat, was established as a Section 21 Not-for-Profit
Company under South African law with the vision to ensure equitable and sustainable use and protection
of groundwater, including the management of GDEs in the region. Its role is to:

a. Promote sustainable groundwater management and provide solutions to groundwater challenges in
the SADC region through capacity development, training, applied research, infrastructure support,
and dialogue facilitation.

b. Support SADC Member States in groundwater research, monitoring, and management, including
as a focal interlocutor for national, regional, and international groundwater initiatives.

c. Advance conjunctive management of groundwater and surface water, ensuring ecosystem needs
are integrated into decision-making.

Contextualising GDEs in the TBAs of SADC

The Southern African Development Community (SADC) is endowed with 15 transboundary river basins
(RBOs) and 30 identified transboundary aquifers (TBAs), making it one of the most hydrologically
interconnected regions globally. The river basins, which include the Congo, Zambezi, Orange—Senqu,
Limpopo, Incomati, Maputo, and Okavango, cover about 70% of the region’s land area and support nearly
75% of its population. They provide critical water resources for hydropower, irrigation, domestic supply,
and ecosystem services, but are also highly vulnerable to climate variability, droughts, and increasing
abstraction pressures.

The TBAs, such as the Stampriet, Ramotswa, and Eastern Kalahari—-Karoo systems, are often the only
reliable sources of water in semi-arid and arid zones, underpinning rural livelihoods and agricultural
production. Many TBAs are poorly mapped and monitored, with limited governance arrangements

Siste 267 Bukdog 24
Contact 27 12051 (418 Postal  Pruate Bag X025 9 Physical CSIR Campus

Ow 5 M Ly o K 2 i

South Afirca Pretoria 0184




\\/\V/\A 7
GROUNDWATER MANAGEMENT INSTITUTE

compared to RBOs. These institutions play a crucial role in promoting cooperation, data sharing, and the
integrated management of shared watercourses. Only a few of the TBAs currently have cooperative
management frameworks, leaving many aquifers vulnerable to uncoordinated exploitation.

Together, RBOs and TBAs highlight both the opportunities and challenges of managing shared water
resources in SADC, where the need to balance human demand with ecosystem sustainability is becoming
increasingly urgent. The GDE scenarios in some of the more significant TBAs in the region are described
below.

Stampriet TBA (Botswana, Namibia, South Africa)

The Stampriet TBA supports springs, wetlands, and shallow groundwater systems that are vital for rural
livelihoods, livestock, and subsistence farming. Groundwater-dependent ecosystems (GDESs) here are
fragile due to arid conditions and low recharge. Increasing abstraction for agriculture and domestic use
places additional stress on wetlands and spring flows. Climate variability exacerbates the vulnerability of
these ecosystems. Protection of GDEs is critical to sustaining rural water security.

Ramotswa TBA (Botswana and South Africa)

This karst aquifer system sustains agriculture, peri-urban settlements, and domestic water supplies.
Groundwater sustains springs and wetlands that are sensitive to contamination and over-abstraction. Poor
sanitation infrastructure and intensive farming pose significant risks to GDEs. Recharge is episodic and
climate-driven, creating high seasonal variability in flows. Effective monitoring and conjunctive
management are needed to maintain ecosystem services.

Tuli-Karoo Transboundary Aquifer (Botswana, South Africa and Zimbabwe)

The TBA is a vital groundwater resource characterized by its complex hydrogeology within the Karoo
Supergroup, where groundwater occurrence is governed by secondary fractures and weathered zones,
leading to highly variable well yields. This system sustains rural communities, livestock agriculture, and
town water supplies, while its ecological significance is underscored by its support for critical
Groundwater-Dependent Ecosystems (GDEs), particularly the riparian woodlands along ephemeral rivers
and alluvial aquifers that serve as biodiversity corridors and drought refuges in the semi-arid landscape.
These GDEs, along with the aquifer's water quality, are highly vulnerable to contamination from
agricultural practices and on-site sanitation, and to depletion from over-abstraction, compounded by an
episodic, climate-driven recharge regime that results in significant natural variability and inherent water
scarcity.

The Eastern Kalahari Karoo Transboundary Aquifer (EKK-TBA)

The EKK-TBA is a critical groundwater resource shared by Botswana and Zimbabwe. It is characterised
by a complex, multi-layered geophysical structure comprising fractured sandstones, mudstones, and basalts
of the Karoo Supergroup, overlain by extensive unconsolidated sands of the Kalahari Group, which
collectively form a heterogeneous aquifer system with variable permeability and yield. This system is
fundamental to the socio-economic stability of the region, supporting subsistence and commercial
agriculture, livestock farming, and rural water supply for dispersed settlements.

Ecologically, the aquifer is the lifeblood of the semi-arid landscape, sustaining vital Groundwater-
Dependent Ecosystems (GDEs); these include the iconic riparian forests and perennial pools along the
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Shashe and Ramokgwebana rivers, which function as crucial biodiversity hotspots and wildlife corridors,
as well as extensive phreatophytic woodlands and seasonal wetlands that rely on the shallow water table.
However, these GDEs are acutely sensitive to anthropogenic pressures, including over-abstraction for
irrigation and mining, which risks inducing streamflow depletion, and contamination from agro-chemicals
and urban waste, threats that are exacerbated by the aquifer's climate-driven, episodic recharge process,
leading to inherent water scarcity and high inter-annual variability.

The GDEs study project is intended to be implemented in up to all the four TBAs discussed above,
depending on the costs and time constraints. The final number of TBAS to be covered under this assignment
will be confirmed in consultation with SADC-GMI and Member States during the inception phase.

These Terms of Reference are established to guide a program of work focused on robust, collaborative
monitoring, sustainable allocation, and targeted protection measures to ensure the long-term viability of
this shared resource, safeguarding its essential ecosystem services and the water security of dependent
populations on both sides of the border.

2. Objective of the Assignment

The overall objective of this assignment is to strengthen knowledge and management of groundwater-
dependent ecosystems (GDEs) within priority transboundary aquifers (TBAS) in the SADC region.
Specifically, the assignment seeks to:

e Map and characterise priority GDEs, including springs, wetlands, and groundwater-sustained
baseflows.

e Map current and future opportunities for socio-economic activities in the TBAs
o Determine the dependence of the socio-economic development activities on the identified GDEs

o Determine vulnerability of the GDE using Multi-Criteria Analyses including vulnerability to
pressures.

e Provide actionable recommendations for the protection, monitoring, and sustainable management of
GDEs within existing aquifer governance frameworks.

e Strengthen the capacity of RBOs, Member States, and local partners to integrate GDE protection into
water resources planning and decision-making.

3. Scope of Work and Specific Tasks
The Consultant shall undertake the following tasks in collaboration with Member States, RBOs, research
institutions, and local partners:

a. Kick-off meeting with SADC-GMI to confirm scope, methodology, and deliverables.
Data review and stakeholder consultations to compile existing GDE-related information.

c. Inception Report with methodology for mapping and assessing GDEs, GESI analysis approach,
milestones, GIS/remote sensing approaches, and stakeholder engagement plan.

d. Mapping using a variety of methods as feasible, including Remote sensing pre-screening, ground-
truthing, GDE typology creation, Statistical modelling of dependence likelihood and Validation with
local partners

e. Characterisation of GDEs.
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Conducting field surveys

Undertake climate scenarios analyses, recharge sensitivity analysis, etc

Creation of a GDEs database and linking it with the SADC groundwater information portal
Assessment of Vulnerability and Pressures from abstraction, pollution, and climate variability.
Integration into Transboundary Water Governance.

Capacity Building and Engagement of stakeholders from RBOs under which the TBA falls, including
the Groundwater Committee members from the Riparian Member States.

Environmental, Socio-economic & Governance Analysis

m. Monthly progress reporting and coordination meetings with SADC-GMI.

o -

4. Key Deliverables and Outputs

Deliverable Deliverable/Output Deadline
No.

1 Kick-off meeting minutes 2 weeks

2 Inception Report 6 weeks

3 GDE Stakeholder Mapping and Engagement Report 10 weeks

4 Draft GIS-based GDE Maps and Classification for the prioritised 16 weeks
TBAs

5 Technical Report on GDE types, field characterisation and 22 weeks
Vulnerability

6 Draft Guidelines for Mainstreaming GDEs in TBA Management 30 weeks
Plans

7 Regional Validation Workshop Report 44 weeks

8 Final Consolidated Report (GDE Maps, Vulnerability Assessments, | 48 weeks
Guidelines)

5. Eligibility

This assignment is targeted for eligible firms with the following qualifications and experience:

a. Atleast 10 years’ experience in groundwater and ecosystem assessments in sub-Saharan Africa.

b. Minimum 5 years’ experience in transboundary groundwater or ecosystem projects in the SADC
region.

c. Experience in GIS/remote sensing for ecosystem mapping.

d. Proven record of at least 3 similar assignments involving ecosystem mapping or transboundary water
studies.

e. Institutional experience may be accumulated from the experience of individual experts forming a part
of the Consultant’s team for this assignment.

6. Team Composition

The ideal qualifications and experience of the Team members that the successful bidder should bring into

the assignment are elaborated below.

K1-Team Leader — Hydrogeologist/Environmental Scientist (60 days)

- Master’s degree or higher in Hydrogeology, Environmental Science, or related field.
- 15 years’ experience in groundwater management (5 years in SADC).

- Leadership in at least 3 multidisciplinary groundwater/ecosystem projects.
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- Knowledge of transboundary aquifer governance and conjunctive management.
- Fluency in English (French/Portuguese an advantage).

K2-Hydrogeologist (60 days)

- Master’s in Hydrogeology or Geosciences.

- 10 years’ experience in groundwater assessments; 5 years in SADC.
- Experience implementing at least one similar project

- Proficiency in groundwater modelling and aquifer characterisation.

K3-Ecologist — GDE Expert (50 days)

- Degree in Ecology, Biological Sciences, or related field (Master’s preferred).

- 10 years’ experience in wetland/ecosystem assessments; 5 years in Southern Africa.
- Knowledge of e-flows, ecosystem services, climate change impacts.

- Experience implementing at least one similar project

K4-GI1S/Remote Sensing Expert (50 days)

- Bachelor’s or Master’s in Geography, Geoinformatics, or related field.
- 8 years’ experience in GIS/remote sensing for ecosystems/water.

- Proficiency in ArcGIS, QGIS, Earth Observation platforms.

K5-Institutional & Governance Expert (30 days)

- Master’s in Institutional Development, Policy, or related field.

- 10 years’ experience in water governance and institutional assessments.
- Familiarity with RBOs and groundwater governance in SADC.

K6-Environmental & Social Governance Expert (30 days)

- Bachelor’s (Master’s highly desirable) in Environmental Science, Environmental Law, Natural
Resource Management, or a related social science field.

- Minimum of 7 years’ demonstrated experience applying ESG principles, safeguards, and risk
management frameworks within the water, agriculture, or natural resource management sectors.

- Proven knowledge of the environmental and social dimensions of transboundary water governance,
including stakeholder engagement, grievance redress mechanisms, and compliance with international
standards (e.g., World Bank, IFC).

Non-Key Experts
- Young professionals for field data collection are recommended (no CVs required at proposal stage).

7. Schedule and Duration
The total Level of Effort of 280 person-days for key experts will be deployed over a period of 12
months.

8. Liaison and Logistics
Day-to-day liaison with SADC-GMI Project Manager. Travel/logistics responsibility of the consultancy
firm, with facilitation support where needed.
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9. Data, Services & Facilities
SADC-GMI to provide access to reports, datasets, and introduction letters. The Consultants will work
from their own offices.

10. Contract Management
This is a lump sum contract, and all payments will be linked to deliverables.

11. Copyright

All outputs, maps, and datasets remain the property of SADC-GMI. Both data and materials used will be
submitted to SADC-GMI who retain copy rights to the report. Consultants may not divulge, extract or
guote national data or refer to the outcomes of this assignment in other work without the express written
permission of SADC-GMI. Use elsewhere requires written permission.

Contact 27 120510418 5 Physical

nfp@sado gmi org .
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