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1. Introduction: The third project phase of GLOWA Volta:
Synthesis and Transfer

The GLOWA Volta Project

The Volta River Basin in West Africa is in many aspects representative of large basins in
the developing world. With regard to water resources management it is among the most
challenging and most interesting basins to study in Africa. It shows steep gradients in
precipitation, spans over four agro-ecological zones, and is shared by six riparian
countries, of which the two largest, Burkina Faso and Ghana, are situated in a distinct
upstream/downstream constellation. GVP focuses its research on these two main
riparian countries, Burkina Faso and Ghana, which occupy the great majority of the
400,000km? of the Volta Basin, of 42% and 40% respectively.

The challenges the basin faces are manifold, such as the effects of global environmental
change on the spatial and temporal distribution of water and its quantities, increasing
demand through steep population growth, agricultural and industrial development, and
growing demand for hydropower. A peculiar situation in the Volta Basin is the fact that
most of the hydropower is generated in the downstream areas, at Akosombo close to
the outlet of the basin, and at Bui dam in the near future. This high demand for water in
the downstream reaches of the Volta Basin stands in conflict with upstream watershed
development and interventions. Among the challenges for conducting research in the
Volta Basin are the poor physical infrastructure, the data-poor environment, and weak
human and institutional capacity.

GLOWA Volta is hosted at the Center for Development Research (ZEF) at the University
of Bonn, and is conducted in close collaboration with research partners in Europe, the
United States of America, and West Africa. GVP is conceived as a nine-year, multi- and
trans-disciplinary study organized in three phases. Phase | (June 2000 i May 2003)
emphasized the identification of methods and models; the establishment of research
infrastructure on the ground in Ghana, the collection of baseline climatic, hydrological
and socio-economic data, and the training of the first cadre of physical and social
scientists from the Volta Basin and surrounding regions of West Africa. In Phase Il (June
2003 1 May 2006), emphasis shifted from scoping studies and data collection to the
development, testing and application of a range of numerical simulation models; as well
as process-oriented studies of important bio-physical and socio-economic phenomena.
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Phase Il (June 2007 1 May 2009) focused on the integration of Phase | and Il outputs,
emphasis on aggregate economic analysis, operationalization of Decision Support
System (DSS) components and transfer of activities and responsibilities to institutions
within the Volta Basin.

This report is intended to provide a summary of research results achieved and activities
conducted in the third phase of the GVP.

1.1 Objectives and Structural setup of research clusters

The central objective of the GLOWA Volta Project (GVP) is the analysis of the physical
and socio-economic determinants of the hydrological cycle in the Volta Basin in the face
of global climate change. The main challenges for research and water management are
the climatic variability within the basin, limited spatio-temporal data coverage for climate,
hydrology, and land use data, as well as the heterogeneous institutional and socio-
cultural environment. Key aspects of the GVP research include sampling strategies and
scaling techniques to bridge data gaps, and the development of models on land use and
land cover change, water supply and demand, and to simulate human-environmental
interactions. Through interdisciplinary research, the project aims at supporting
sustainable water resource management in the Volta Basin, providing an integrated
assessment of environmental change and its impact. The main aim is the development
of ADecision Support Resourceso that wildl hel
and the other riparian countries to optimize water allocation.

The overall objectives of GVP, throughout all three phases, were
71 to provide an analysis of the physical and socio-economic determinants of the
hydrological cycle within the Volta Basin, and
1 to develop a scientifically sound Decision Support System (DSS) for the
assessment, sustainable use and developmentof t he Basi ndés water

Although not implicitly stated as an overall objective in the proposals of the Phases | to
lll, capacity development (human capital) was an additional, elementary cornerstone of
the project. Capacity building and knowledge transfer have been pursued throughout the
project by conducting much of the research with students and researchers from the
Basin, and close collaboration with the GVP research network of Ghanaian and
Burkinabe counterparts.

While the project Phases | and Il were organized along the research clusters
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AAt mospheredo, ALand useo, and AWater useo to
project structure was re-organized for Phase Ill to better match the more operational
requirements of the third project phase. The structuring of the research clusters and

work packages was changed to reflect the priorities placed on the integration of Phase |

and Il research results, knowledge, data and tools, to set greater emphasis on economic

analysis at aggregated and sectoral levels, and to shift the orientation from research to
operational modes, emphasizing on the delivery of services described in previous

phases of GVP research.

I n Phase L, t he project was organi zed al
Distibut i ondo (Cl uster STer nit ABbrav iyrsa rsmeonft al o nGgh an g e
AwWater Demando (Cluster D), AConsortium Buil d

and AGLOWA Volta Decision Support Systemo (CI

se, Hydrology Economics, Institutions, Stakehgtd

Field Investigations

-+ et s e
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Integrated Basin Mode!

Figure 1: GLOWA Volta Phase Il Research Clusters

\

The Analysis of Long-Term Environmental Change (E) cluster focuses on
environmental changes endogenous to the Volta Basin that evolve over decadal time
scales. These changes, such as alterations in land cover, soil degradation and loss of
wetlands reflect complex interactions and feedbacks between climate, human settlement
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and economic activities. Cluster E carries forward much of the work conducted within
the previous Land Use cluster. Primary objectives are (i) to provide credible future land
cover scenarios required by climate and hydrology models, and (ii) to provide decision
support tools for proactive land management on the local and basin scales. The cluster
components cover the Automated Classification of Remotely Sensed Images (E1),
Cellular Automata (E2), GVP-LUDAS (E3), and Land-use Change Predictions and Land-
use Policy (E4).

The Water Supply and Distribution (S) cluster encompasses the analysis of physical
water distribution and availability in space and time, inclusive of atmospheric, surface
and subsurface hydrologic processes. It contains most of the elements of the previous
Atmosphere cluster, runoff and hydraulic routing models, and is extended to include the
analysis of climatic and hydrologic phenomena and investigation of groundwater
recharge. Cluster S consists of four subprojects, Hydrometeorological Modeling (S1),
the Hydrometeorological Observatory (S2), Remote Sensing and surface energy
balance (S3), and Surface, Soil and Groundwater monitoring (S4).

The Water Demand and Management (D) cluster consists largely of integrative
activities that build extensively on research conducted within Phase Il on operations
research modeling of water-demanding economic sectors. It integrates Phase 1l work
packages on Water and Livelihood, Institutional Analysis, Household Decision-making
and Policy Response, the White Volta Policy Pilot, Policy Dialog at Basin Level, and
some aspects of Technical Integration of Socio-Economic and Environmental Modeling
Sub-Systems. The demand cluster has three components: Agricultural Water Demand
(D1), Non-Agricultural Water Demand (D2), and an Integrated Demand Simulation
framework (D3)

The fourth research cluster is Consortium Building for Technology Transfer (C): The
success of the GLOWA Volta Project will ultimately be measured by the continuity of
activities within the region following completion of GVP. GVP has built an effective
network of partners in Ghana and Burkina Faso, as well as a consortium of international
organizations including KACE, IWMI and UNU. During Phase lll these three institutions
will progressively assume leadership of project activities, with the ultimate objective of
transferring ownership to capable institutional partners within all 6 riparian states.
Cluster C covers Knowledge Exchange and Participatory Decision Support (C1),
Transboundary Water Management (C2), and Consortium building, Training and
Outreach in use of DSS (C3).
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The final cluster, GLOWA Volta Decision Support System (I) encompasses technical
activities required for the implementation of a scientifically sound DSS. DSS encompass
a wide range of scientific simulation tools embodying various methodological
approaches and technologies. However, there are several reasons why DSS are not
often used effectively at the management level, including lack of user-friendly interfaces,
insufficient involvement of potential end-users in software development, poor
identification of user needs and lack of adequate system infrastructure. The primary goal
of cluster | is to facilitate the development of an effective, user-friendly DSS
infrastructure for water management in the Volta Basin. In the third project phase, the
GVP has consolidated a multi-level GLOWA Volta Decision Support approach (Figure
2), which provides different sets of decision support at the scale appropriate to address
the problems. Cluster | covers Requirements Engineering (I11), GVDSS infrastructure
(12), and GVDSS Workbench (13).

GLOWA Volta Decision Support Resources

«— West Africa —pe—  VoltaBasin  —pe— Regional —p¢— Local —>»«— Independent —
i

wvs | i a [

i Geoportal ]
Joint Climate-Hydrology Simulation ]; :[ Geodatabase ]

[ Prediction: Onset of the Rainy Season ]:
[ Weather forecast ] '
[ M? Hydro-Economic Model ]

[ Soil moisture model ; :

i[ Institutional Map
[ Land Cover Change/LUCC detection
'[ Agent based Energy & Land Use Model

A A A

Groundwater Recharge

[ Reservoir storage ]
Evaporation (Makkink, SEBAL, EC)
. I [ RS based runoff
i | ( GV-LUDAS ]
( LAMPT ] '
i : E[ Knowledge sharing ]
i I l[ Workshops/Training ]
Capacity Development and Network building ]

ANl

Figure 2: The GLOWA Volta Decision Support Resources
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