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• Human population of Southern 
Africa expected to double by 
2050

• Key impacts of climate change in 
Southern Africa:

– Rising temperatures

– Decreasing and more variable 
rainfall 

– More frequent and intense 
weather events

• Water at the center of 
interrelated environmental and 
development challenges

– Increased demand

– Decreased availability 

Program Context



• Shift from bilateral CBNRM 
programs in the 1990s to 
regional transboundary 
conservation (with SADC) 
in the 2000s

• Integrated River Basin 
Management Project 
(IRBM)

• Southern Regional 
Environmental Program 
(SAREP)

• Resilience in the Limpopo 
Basin (RESILIM)

Conserving biodiversity and 
ecosystem services and 
promoting human welfare
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Building on Past Investments



5

Focal Basins and Transfrontier Conservation Area (TFCAs) 



• Improved transboundary 
water security and 
resource management;

• Increased access to safe, 
sustainable drinking water 
and sanitation services;

• Strengthened ability of 
communities and key 
institutions to adapt to 
change, particularly the 
impacts of climate change; 
and

• Conserved biodiversity 
and ecosystem services
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Resilient Waters Objectives



Desktop analysis

Of human and 
ecosystem risk and 
vulnerability to 
climate-related risks

Validation 
Workshops

To ground truth 
findings

Identified 8 key 
resilience areas

Vulnerability Assessments RESILIM



Meta-Analysis
Of previously published 
work
Participatory 
Assessment 
Of  Vulnerability of 
Livelihood Strategies and 
Capacity for Adaptation 
to Climate Change

Identified core 
vulnerabilities across 5 
livelihoods sectors

Vulnerability 
Assessments -
SAREP



• Building on three studies, SAREP and RESILIM:

– Worked with the University of Cape Town’s Climate System Analysis 
Group to build the capacity of Botswanan government officials to 
anticipate and respond to the challenges of climate change. 

– Collaborated with Botswana Department of Meteorological Services to 
develop the Okavango River Basin climate change vulnerability assessment

– Served on technical reference group advising the Botswanan government 
on development of its climate change policy and strategic action plan 

Strengthening the capability of River Basin Organizations 
(RBOs) to manage resources in context of climate change



• Build on existing resilience and vulnerability assessments to identify vulnerable 
municipalities and design strategies for strategic plans of River Basin 
Organizations and TFCAs

• Facilitate scenario planning exercises: isolate climate threats and risks; develop 
mitigation scenarios and actions

• Develop Urban Resilience Strategies for two urban centers within each of the 
Okavango and Limpopo basins

• Introduce Climate Change Financing Frameworks to help high level decision 
makers “resilience-proof” annual budgets

• Pilot  water risk assessment tools, hydrological flow models and land use 
planning processes to increase integrated systems-based decision-making

Vulnerability Assessments Resilient Waters - Plans



Key Stakeholders Snapshot



This presentation is made possible by the generous support of the American people through the United States 
Agency for International Development (USAID). The contents are the responsibility of the SWP consortium partners 

and do not necessarily reflect the view of USAID or the United States Government. 

Water Security in an Uncertain 
Future: Lessons from the 

Sustainable Water Partnership



Presentation
Overview

 Sustainable Water 
Partnership (SWP) 
Overview
 Overview of Sustainable 

Water for the Mara Activity
 Climate Vulnerability 

Assessment (CVA) 
Process
 Definition of Vulnerability
 CVA Findings
 Next Steps



SWP Consortium
USAID implementation experience, technical expertise in Multiple Use Services, 
agriculture and irrigation, hydropower, climate change, land use and sustainable 
ecosystems, gender equity
USAID implementation experience, technical expertise in all water engineering and 
water management areas, climate change and natural resources management, 
presence in water priority countries

Worldwide expertise in community mobilization, stakeholder engagement and 
environmental management

World-class research organization, with specific expertise in basin-level water risk 
analyses, modeling and decision support through WEAP platform

Long-term experience in data aggregation and visualization, notably through the 
Aqueduct platform/website

Wide expertise in engaging private sector in water stewardship activities

Innovative mobile data collection tools for water, sanitation and hygiene (WASH) 
and water activities



What is “Water Security”?
 Water security is not simply a water sector issue—it is a broader 

socioeconomic, environmental and political concern

 SWP Definition: Water security is the adaptive capacity to 
safeguard the availability of, access to, and safe use of an 
adequate, reliable and resilient quantity and quality of water for 
health, livelihoods, ecosystems and economies



The WSI Process



Sustainable Water 
for the Mara Activity 

(Kenya and Tanzania)
Approach
 Support Kenya and Tanzania to 

implement MOU for joint management 
of the transboundary Mara River Basin

Key Activities
 Basin-Wide Water Allocation Plan and 

decision support tools

 On-the-ground water security actions 
in two catchments (e.g. catchment 
management, non-revenue water, 
agricultural water management, 
sustainable livelihoods)

 Institutional strengthening for 
improved transboundary water 
governance



The Mara Basin

Source: Stockholm Environment Institute



Water Allocation Planning (WAP)
 A process of sharing limited 

water resources between 
different regions and 
competing users
 Necessary when water 

availability and distribution 
fails to meet needs of all 
users
 Important tool for resolving 

international, regional and 
local conflicts over access 
to water
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All other uses of water 
resources are authorised
according to the criteria 
of equitable allocations

Inernational obligations
interbasin transfers
Basic human needs

Reserve
Ecological need



Robust Decision Support 
Process

 Supports participatory water 
planning and decision 
making under uncertainty
 Improves understanding and 

evaluation of competing 
water uses 
 Informs stakeholder-led 

negotiation and selection of 
activities to safeguard water 
security

http://www.weap21.org

http://www.weap21.org/


Definition of Vulnerability

 Exposure: function of location and represents direct and 
indirect risk posed by weather, climate-related hazards, and 
other pressures such as population growth

 Sensitivity: the propensity to be adversely affected by 
weather and climate-related hazards

 Adaptive Capacity: function of the tools and resources 
available to stakeholders to respond to and prepare for 
future stresses



Climate Vulnerability Assessment: 
Sources of Vulnerability

 Sustained population growth and increasing urbanization

 Land use changes

 High levels of poverty and food insecurity

 Dependence on rainfall for agriculture 

 Dependence on unimproved water sources for drinking 
water

 Insufficient water resource planning, management and 
enforcement



Climate Vulnerability Assessment: 
Climate Risks

 Increasing temperature and intensity and duration of 
heat waves

 Continued increase in the frequency and intensity of 
rainfall and drought events

 Increased inter-seasonal rainfall variability



Climate Vulnerability Assessments: 
Informing Resilience:

 Water Allocation Process

 Land use management for basin sustainability

 Agriculture and livelihoods options

 Community engagement



SWP Mara Next Steps

 Update & Finalize 
Water Allocation 
WAP and WEAP 
Modeling
 Review sub-

catchment 
management 
plans 
 Pilot Water 

security 
interventions



Pre-Incan Technologies as 
Climate Adaptation Strategies: 
Potential and Keys to Scale

Gena Gammie, Deputy Chief of Party 
Natural Infrastructure for Water Security
April 18, 2019



Key Messages

● Pre-Incan water harvesting 
technologies represent cost-effective 
climate adaptation strategies in 
modern Peru

● USAID’s Natural Infrastructure for 
Water Security (NIWS) activity is 
working to unlock the potential of 
new financial and policy 
developments to scale effective 
solutions like these



In Peru, water is unevenly distributed in time and 
space; seasonality will intensify with climate change

Average supply and demand of water, Rimac river.
Source: Ministerio de Agricultura y Riego 
MINAGRI (2010)



Pre-Incan 
infiltration canal 
(“amuna” or 
“mamanteo”) in 
upper Chillon 
watershed (Lima).

Photo credit: Dirk ten 
Brink

Ancient technologies and indigenous knowledge play key 
roles in supporting natural infrastructure





Photo credit: Gena Gammie



The dry season 
contribution of green 

infrastructure is estimated 
to equal that of the 
desalination plant 

A green-gray portfolio 
without the desalination 
plant is overall 18% less 
expensive than a gray 

infrastructure-only 
portfolio

Highly cost-effective natural infrastructure 
interventions, including pre-Incan technologies like 
amunas, are estimated to be able to cover 60% of 
Lima’s dry season deficit

Source:  Gammie and De Bievre (2014). 



Payments for Ecosystem Services allow 
downstream beneficiaries to support upstream 
stewards

Source:  Forest Trends (2014). 



The Opportunity to Scale-Up Natural 
Infrastructure in Peru

34
Peruvian water utilities 

now have PES tariffs

>$30 M
Allocated for natural 

infrastructure from PES 
tariffs alone

Millions more can now be channeled to natural 
infrastructure through PES from public and private 

budgets: e.g., agriculture, regional governments



But, we’re not there yet…

>$30 M
Allocated for natural 

infrastructure from PES 
tariffs alone

• Lack of shovel-ready projects

• 3-5 years from project idea to implementation

• Project design rarely incorporates adaptive 
management or sustainability 

<$1 M implemented



The Natural Infrastructure for Water Security 
project is a unique trilateral partnership 
between the United States, Canada and Peru

• Budget: $27.5 M ($15M USAID, 
$12.5M Canada)

• Period: December 2017 – June 
2023

• Implementing partner: Forest 
Trends, in consortium with:

• CONDESAN

• Peruvian Society for Environmental 
Law

• EcoDecision

• Imperial College London

Project launch, June 2018. Photo credit: Arlene Villanueva.



NIWS will address critical bottlenecks to allow
for scaled, effective investments in natural 
infrastructure

Implemented projects: Committed funds are mobilized for NI
investment, from US $ 1 million/yr to >US $ 14 million/yr.

Critical mass of people with strengthened capacities: More
than 1000 specialists have the capacity to design, evaluate,
and manage effective and sustainable NI projects and
portfolios, including a network of women leaders.

Cross-sector collaborative work: A shared vision and road
map for performance-based natural infrastructure developed
and implemented at national and watershed levels.

Expanded revenue base: New payers and financial investors
are engaged, ensuring sufficient resources for the entire
project cycle, from pre-investment to monitoring and
evaluation.



QUESTIONS?

USAID
Alison Macalady, E3/Water Office, amacalady@usaid.gov
Abigail Jones, E3/Water Office, abjones@usaid.gov

Resilient Waters
Kule Chitepo, Chief of Party, kchitepo@resilientwaters.com
Nkobi Moleele, Chief Technical Advisor, nmoleele@resilientwaters.com
Brian App, Project Management Director bapp@chemonics.com

SWP
Basil Mahayni, Deputy Director, basil.mahayni@tetratech.com

Natural Infrastructure for Water Security
Gena Gammie, Deputy Chief of Party, ggammie@forest-trends.org
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