Strategic agenda for adaptation to
urban water-mediated impacts of
climate change in Accra, Ghana

URAdapt: Managing water in the urban-rural interface for climate change resilient cities



Foreword

Evidence shows that an increase in temperature due to climate change is expected,
accompanied by changes in weather patterns. The impacts of these changes are perceived
across the country, but more notably in the urban areas of districts and metropolitan
assemblies which are home to nearly 50% of the Ghanaian population. Climate change
adaptation measures in these areas are ad hoc with no long-term plans and strategies in
place.

It is in this light that the Strategic Agenda plays an important role in supporting informed
decision-making for combatting climate change impacts. It was developed on the basis

of an exhaustive dialogue over a three-year period in which all the pivotal stakeholders
participated.

This Strategic Agenda for Accra reviews the findings of research and provides
recommendations, which can also be applied to other metropolitan areas in Ghana.

The research shows that if water resources are managed properly, Accra can become
considerably more resilient to climate change even when faced with projected population
increases and other influencing factors. This is a significant opportunity for innovative
policymakers at the cutting edge of the climate change debate. We can create a country
and people that are prepared for climate change impacts and not constantly responding to
emergencies.

The National Climate Change Committee will extend its full cooperation to implementing
the strategic actions and recommendations proposed by the project. We invite all
stakeholders and identified responsible organizations to support this endeavor.

Mr. E. O. Nsenkyire

Chairman of the National Climate Change Committee
Ministry of Environment, Science and Technology
Accra, Ghana

January, 2013
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Strategic agenda for adaptation in Accra

Cities are undergoing deep transformations throughout sub-Saharan Africa. Their populations
are growing and their physical boundaries are expanding. Socioeconomic shifts - including the
rise of an urban middle class - are leading to new patterns of production and consumption.
Along with these shifts is a changing climate.

Accra is no exception. According to the 2000 census, the city has a population of 3.8 million
(GSS 2012). The Metropolitan Area (AMA) is home to 1.8 million, but the extent of urbanized
area easily exceeds the AMA administrative boundaries into what is known as the Greater
Accra Metropolitan Area (GAMA), accounting for this difference. Estimates for the urbanized
surface area vary between 422 km? (Soto 2006) and 751 km? (Yankson et al. 2004).

As Ghana transitions into middle income status, its key economic assets will be affected by
climate change (MEST 2010). There is a clear need for new resource management practices
that can secure a sustainable, climate-compatible future for cities and their surroundings. This
is where the URAdapt strategic agenda comes in. The strategic agenda provides direction for
city managers on how Accra’s water and wastewater systems can respond to the impacts of
climate change. It is intended for national, regional and municipal decision-makers as well as
private sector and non-governmental actors.

The strategic agenda sets out key recommendations as the basis for more detailed action plans
by different stakeholder groups. The recommendations are contextualized in terms of current
practices and policies, as well as the measures needed to build the climate change resilience of
urban water and wastewater systems.

The recommendations were developed on the basis of a science-based dialogue among
representatives of research institutes, public authorities, industry groups and non-
governmental organizations. Collectively, they identified topics for research which were carried
out by a team of biophysical and social scientists. The results of these studies can be found in
the section, Case studies and findings.

The agenda describes three strategic objectives of major and immediate relevance when
addressing climate change adaptation options for Accra. It outlines the pertinent issues

and concerns, and presents the strategic recommendations for each objective, in addition

to describing the enabling conditions and designating the responsible organizations. The
document conforms to the urban water and climate change governance contexts of Ghana
and Accra, and refers to the national development priorities as described in the Ghana Shared
Growth and Development Agenda.
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Background to the project

Growing cities strain basic service provision

In many parts of sub-Saharan Africa, rapid urbanization outpaces the ability of city managers
to adjust basic service provision, including water supply, sanitation and flood protection
(Mafuta et al. 2011). Urban water management systems become subject to a range of pressures.
Unplanned urban developments within watersheds may pollute surface waters and complicate
water source protection. Land clearance, deforestation and the expansion of impermeable
surfaces increase the risk of flooding, and slow the rate of infiltration and aquifer recharge.

As storm water and surface water runoff flow through built-up areas, their pollution loads
increase, particularly where the necessary solid waste management practices are lacking
(Palaniappan et al. 2010).

Cities change local ecologies

The absence of water and sanitation services, alongside inadequate drainage and flood
protection mechanisms, increase the disease burden on urban populations and the
vulnerability of urban communities to weather-related disasters. New disease vectors or new
infections emerge among urban populations.

Urban water management is a complex undertaking

Urban water management goes much beyond providing water and sanitation services and
overseeing related infrastructure. It also includes mitigating the risk of floods, landslides and
other water-mediated disasters, as well as managing solid waste and storm water drainage.
Conventionally, these services have been delivered in isolation. Yet, greater integration is key to
safeguarding cities and water resources (Bahri 2012).

‘Silo-thinking’ is not limited to city managers. At the basin-level, water resources management
often fails to account for the interdependencies between freshwater, wastewater, flood control
and storm water (Parkinson et al. 2010).

Cities need water for residential, commercial and other uses. Yet, water may be located far
away and is unlikely to be at the disposal of cities alone. Moreover, prevalent management
practices make little distinction between different water qualities. A wide range of water needs
are met using high-quality water, thereby exacerbating resource scarcity (van der Steen 2006).
The situation is further complicated by the myriad authorities and legislative frameworks that
govern urban water management.

Sustainable water management practices in cities benefit not only urban communities but also
those in surrounding areas. URAdapt enrolled a wide range of stakeholders and devised an
integrated research framework to account for the mutual dependencies between water sources,
water use sectors and water management scales.

Climate change and urban water-mediated vulnerabilities

A changing climate demands that the management of water is approached in a different way.
Research on climate change adaptation has focused mostly on rural agriculture, neglecting the
shift of populations towards cities. At the same time, urban infrastructure responses to climate
change have concentrated on transport and energy sectors, and only minimally on water and
wastewater systems.



Water will mediate climate change impacts on ecosystems, livelihoods and the well-being of
societies in urban areas and beyond (UN-Water 2010). Climate change is expected to influence
the intensity, timing and reliability of rainfall.

In many developing cities, existing infrastructure struggles to cope with current weather
conditions. Climate change will place further strain on water,; transport, energy and ecosystems.
Where no safety nets are in place, basic service provision is interrupted, local economies come
to a halt and urban populations may be forced to seek new livelihoods elsewhere. Within cities,
existing inequalities will be made worse (UN-Habitat 2011). Yet, current projections of water
supply and sanitation supply and demand only account for population increase, and not for the
impacts of climate change.

Urban water demand can be expected to increase in the future as a result of growing
populations, rising temperatures, and more frequent and extreme heat events. Changes in
temperature and precipitation patterns are predicted to impact the availability (in terms of
both quantity and quality), treatment and distribution of water (UN-Habitat 2011).

More rain and heightened flood risks imply higher costs for road, drainage and flood protection
infrastructure. Some lands may no longer be habitable.

Climate change will impact water-based sanitation. In areas where precipitation decreases,
water-dependent sewerage systems may be damaged. Elsewhere - particularly in cities with
combined sewer networks - treatment facilities may flood, leading to water contamination
and public health risks (Tucci 2009). Simultaneously, in areas where groundwater levels are
expected to rise, pollution caused by pit latrines may become more difficult to manage (WHO
and DFID 2009). As a whole, sewage treatment lags behind coverage. Under climate change,
performance requirements, costs and potentially also the carbon footprint of wastewater
treatment will increase (WHO and DFID 2009; Bahri 2009).

Half of the world’s population live within 100 km of the sea and three-quarters of all large
cities are located on the coast (UNEP and UN-Habitat 2005). Climate change-related sea level
rise will lead to the intrusion of seawater into coastal freshwater systems, making groundwater
sources and estuaries increasingly saline, particularly where reduced river flows are unable to
prevent the flow of seawater upstream (Sadoff and Muller 2009).

URAdapt builds city resilience to climate change by generating projections of future water
resources management in and for cities in light of population increases and impacts of climate
change.



Generating knowledge for decision support

Climate change
scenarios

HEC-HMS Model
(Calibration and validation)

*

HEC-HMS Model
) (Impact assessment)

VENSIM Model

( Other imiacts

Conceptual research study framework

Definition of the research framework

URAdapt devised an integrated analytical framework to produce new knowledge on climate
adaptation in support of decision-making. The project has taken as its starting point the
interdependencies between water sources, scales and sectors that cut across the urban-rural
continuum.

URAdapt has recognized that contextually relevant and sustainable solutions can only arise out
of mutual learning and collective action. With this in view, the project applied a Participatory
Action Research (PAR) approach, which involved setting up the Research into Strategic
Action Platform (Re-SAP). This platform provided an opportunity for a novel constellation of
stakeholders to come together to discuss how Accra can reduce its vulnerabilities to climate
change through improved and integrated urban water management. The Re-SAP has provided
critical input into research activities through data provision, monitoring of progress, and
evaluation of research quality and relevance. A smaller Consultative Group has provided
strategic direction to the project, deliberating conceptual questions (such as the future of
decentralization and privatization in the water and sanitation sectors in Ghana) that have
implications for research content and uptake of research results.



Using regional climate models (RegCM4), URAdapt scientists downscaled global circulation
models to the level of the water basins serving Accra in order to understand their exposure to
climate change under Intergovernmental Panel on Climate Change (IPCC) scenarios A1B and
B1. This information was fed into a hydrological model (HEC-HMS) which projected water
availability and allocation under different climate and basin water use scenarios. At the city
level, URAdapt investigated urban water and wastewater interactions, including the water
supply-demand gap under different scenarios of per capita water use and population growth,
as well as the temporary water storage potential of Accra. Finally, the project also examined
vulnerability in terms of exposure to flooding and the associated health risks for low-income
communities.

Selection of stakeholder groupings (boundary partners)

Stakeholder selection was guided by two principles: the reflection of multiple perspectives on
urban water management, and the participation of organizations and individuals in positions
of incorporating project knowledge into policy debates and everyday working practice. More
specifically, the project sought to enrol actors who could account for the following:

¢ The continuum of water use and management across urban and rural spaces (rural water
supply, agriculture, irrigation), and reflect both the basin and national water resource
management perspectives.

¢ Climate change (climate change lead organization in the government, implementers of
adaptation measures and disaster risk mitigation).

¢ Socioeconomic factors that may compound vulnerability to climate change and be able to
convey the voices of vulnerable women, urban slum dwellers and communities living in
flood-prone areas.

¢ Local-level water governance (urban and rural local authorities, including those in charge
of water supply and wastewater in the two project cities).

¢ Any health-related issues (including flooding and water contamination from poor
sanitation).

The platform itself ensured that its composition continued to reflect the purpose of the project,
and the in-built flexibility of the project ensured that new actors could be invited to platform
meetings as and when needed. The specific tasks and operational mode of the platform were
defined by stakeholders themselves. The Re-SAP also sought alignment with other water-
related multi-stakeholder platforms in Accra.

Process for stakeholder engagement in order to have impact

The Re-SAP and Consultative Group have served as the main channels for stakeholder engagement.
Collectively, they have discussed findings and their implications for policy formulation and
implementation, and in this way, continually provided further definition to the types of impacts
that the project could pursue. As a sign of further commitment to the project, platform members
themselves gave presentations and facilitated discussions at platform meetings.

In pursuit of wide-scale impact, the URAdapt project team and Re-SAP members

have participated in climate change-related policy consultations and networked with
communities of water management practitioners both in Ghana and elsewhere. They
represent a resource base that can be drawn upon in future work on climate change, water
resources and cities.



At a more local level, URAdapt carried out targeted engagement with AMA. This involved focus
group sessions with representatives of the waste management, sanitation, public health, urban
roads, drainage, sewerage, town and country planning departments, and the development
planning and coordinating unit. The project learned about the structure and functions of the
AMA departments, as well as their information needs and data availability. As a result, the
project was able to remain up-to-date on municipal initiatives and identify opportunities for
integrating URAdapt research into the ongoing work of the local authority. The project also
interacted closely with vulnerable communities as part of the case study analytical process.

At the final stages, in support of the uptake of the research findings, one-on-one meetings
were held with high-ranking officials of stakeholder organizations. This culminated in a

policy roundtable with heads of key organizations and sector ministries. The outcomes of this
roundtable may result in the ‘resource base of individuals’ facilitating ‘intra-organizational’
assimilation and utilization of project knowledge, through seminars or focus group discussions
and visits to some of the at-risk communities.
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Research gaps and suggested further studies

¢ Developing a scalable approach or methodology for addressing urban adaptation to climate
change applicable across African cities.

¢ Water demand management and options for developing alternative water sources
(rainwater harvesting, grey water/wastewater recycling, groundwater, water
conservation).

¢ Decision support system for [IUWM to mainstream climate change.

¢ Modelling water allocation in the Densu Basin under future climate and development
scenarios.

¢ Applying regional downscaling models to understand climate impact in other major cities
in Ghana.

¢ Coupling the expansion of built environment with climate change, and consequences for
design of urban storm drainage systems.

¢ Climate information and attribution of impacts in understanding urban flooding in Accra.

¢ Improving urban flood hazard and risk mapping methods, and developing a current risk
map for Accra and other urban areas in Ghana.

¢ Flood control and adaptation measures for greater Accra.
¢ Community participation and management for addressing flood adaptation.

¢ Quantitative microbial risk assessments and health impact analysis across flood-prone
areas in Accra.

¢ Costing adaptation measures for informed decisions.

¢ Understanding and facilitating organizational change for mainstreaming climate change
adaptation into working practices.



Boundary partners

Representatives/individuals from the following organizations participated in the
Research into Strategic Action Platform (Re-SAP) meetings.

Accra Metropolitan Assembly

Association of Ghanaian Industries

Community Water and Sanitation Agency
Environmental Protection Agency

Ghana Health Service

Ghana Irrigation Development Authority

Ghana Urban Water Limited

Ghana Water Company Limited

Great Thinkers Club

Greater Accra Regional Coordinating Council
Hydrological Services Department

Institute for Environment and Sanitation Studies
Institute of Local Government Studies

Institute of Statistical, Social and Economic Research
Ministry of Food and Agriculture

National Disaster Management Organization
People’s Dialogue

Regional Institute of Population Studies

SWITCH Project

UK Department for International Development (DFID), Ghana
University for Development Studies

Ministry of Water Resources, Works and Housing
Water Research Institute

Water Resources Commission

Representatives/individuals from the following organizations participated in the
Consultative Group meetings.

Community Water and Sanitation Agency

Environmental Protection Agency

Ghana Water Company Limited

Institute of Local Government Studies

Ministry of Food and Agriculture

People’s Dialogue

Regional Institute of Population Studies

Ministry of Water Resources, Works and Housing

Lead partners: International Water Management Institute (IWMI) and Council for Scientific
and Industrial Research (CSIR) - Water Research Institute (WRI).

Lead researchers: The research team for the development of the Strategic Agenda includes Dr.
Barnabas Amisigo and Fred Logah, CSIR-WRI; Dr. Ohene Sarfoh and Mr. Felix Amakye, Institute
of Local Government Studies; Dr. Raymond Kasei, University for Development Studies; and Dr.
Liqa Raschid-Sally, Dr. Philip Amoah and Mr. Edmund K. Akoto-Danso, IWMI.

Project funder: International Development Research Centre (IDRC), Canada; and the
Department for International Development (DFID), UK.



List of acronyms

Acronym

AMA
CBO
CGIAR
CSIR
CWSA
EPA
FBO
GES
GAMA
GIDA
GMet
GoG
GSGDA
GUWL
GWCL
HEC-HMS
HSD
ILGS
ISD
MEST
MLGRD
MMDAs
MoFA
MoFEP
MoH
MOTI
MTDP
MWRWH
NADMO
NCCC
NDPC
NGO
NPC
PURC
RCC
RegCM4
SPI
TCPD
VENSIM
WRC
WRI

Name

Accra Metropolitan Assembly

Community-Based Organization

A global research partnership for a food secure future
Council for Scientific and Industrial Research
Community Water and Sanitation Agency
Environmental Protection Agency

Faith Based Organization

Ghana Education Service

Greater Accra Metropolitan Area

Ghana Irrigation Development Authority

Ghana Meteorological Agency

Government of Ghana

Ghana Shared Growth and Development Agenda
Ghana Urban Water Limited

Ghana Water Company Limited

Hydrologic Engineering Center - Hydrologic Modelling System
Hydrological Services Department

Institute of Local Government Studies
Information Services Department

Ministry of Environment, Science and Technology
Ministry of Local Government and Rural Development
Metropolitan, Municipal and District Assemblies
Ministry of Food and Agriculture

Ministry of Finance and Economic Planning
Ministry of Health

Ministry of Trade and Industry

Medium-term Development Plan

Ministry of Water Resources, Works and Housing
National Disaster Management Organization
National Climate Change Committee

National Development Planning Commission
Non-governmental Organization

National Population Council

Public Utilities Regulatory Commission

Regional Coordinating Council

Regional Climate Model version 4

Standardized Precipitation Index

Town and Country Planning Department
Ventana Systems Environment Model

Water Resources Commission

Water Research Institute



Glossary and terms used

Climate change: is a change of climate which is attributed directly or indirectly to human
activity that alters the composition of the global atmosphere and which is in addition to
natural climate variability observed over comparable time periods.

Climate variability: refers to variations in the mean state and other statistics (such as standard
deviations, the occurrence of extremes, etc.) of the climate on all temporal and spatial scales
beyond that of individual weather events.

HEC-HMS: A hydrologic modelling system for modelling runoff at the catchment scale.

Integrated urban water management (IUWM): seeks to change the impact of urban
development on the natural water cycle, by managing the urban water cycle as a whole.

IPCC Scenarios A1B and B1: These are scenarios constructed on the basis of 4 narrative story
lines (A1, A2, B1 and B2), used to explore future developments in the global environment
and their impact on climate. The A1 scenario story line emphasizes globalization, with
intensification of market forces and rapid globalized economic growth. B1 emphasizes
sustainability, with equity globalized, and extensive sustainable development. Scenario
A1Bis a subset of A1 indicating balanced energy across all sources both fossil and non-
fossil (http://www.ess.co.at/METEO/CCS.html, and http://www.ipcc.ch/ipccreports/tar/
wg1/029.htm).

RegCM4: A regional climate model for dynamic downscaling of outputs of Global climate
models (GCMs).

Solid waste: Non-liquid, non-soluble materials ranging from municipal garbage to industrial
wastes that contain complex and sometimes hazardous substances.

Standardized Precipitation Index (SPI): is a measure of the degree of dryness or wetness in a
given time period. It is estimated from precipitation and used mainly to monitor drought.

Storm water: the rainfall that flows over yards, streets, alleys, parking lots, farms and buildings,
and enters the storm drain system.

VENSIM: The Ventana Systems Environment model (VENSIM)is a visual modelling tool that
serves to conceptualize, document, simulate, analyze and optimize models of dynamic
systems.

Wastewater: Water carrying wastes from homes, businesses and industries that is a mixture of
water and dissolved or suspended solids and other contaminants.

Waterborne diseases: are caused by pathogenic microorganisms which are directly transmitted
when contaminated freshwater is consumed.
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For further information, contact:

Edmund Kyei Akoto-Danso Barnabas A. Amisigo

e.akoto@cgiar.org barnyy2002@yahoo.co.uk

PMB CT 112, Cantonments, Accra, Ghana CSIR-Water Research Institute, P. 0. Box M32, Accra, Ghana
Office: +233 302 784783 /4 Office: +233 302 779514/5
Tel: +233 (0) 244 646223 || +233 (0) 264 646223 Tel: +233 (0) 243 947476

Visit the project website (http://uradapt.iwmi.org) for updates on the project



