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PREFACE

This document represents the second mann step in a process that s designed 1o assess and guantfy the
surface water resources of the whole of Southern Africa (SADC region) in a co-ordinated and umfied
manner, as well as building capacity within the region 10 make site specific Waler resource assessments.
The first step in the process was the compilation of a SADC Water Sector Project Concept Note (No. 14)
on the "Assessment of Surface Water Resources’ duning 1999 The next step is 10 approach various
funding agencies for support 1o carry out the long-term study that is outlined within this document. While
the formal motivation for the compilation of this terms of reference document was linked to PON 14, the
Southerm Afncan FRIEND programme had also idennfied the need for such a study dunng discussions
held in 1998799 10 establish the prionities for the second phase of the programme. Both PCN 14 and the
recommendations of the FRIEND programme Steening Committee led 10 a proposal to the Water Research
Commission of South Afnca, which resulted in the suppon of a ) vear project 1o develop a detailed 1erms
of reference document that could be used as a basis for proposals 10 major imernational funding agencies

Despite the short duratnion of the WRC project, every effort has been made to consult with a wide vanety of
stakeholders in the region. An imtial discussion document was circulated during March and April 2000,
while a first draft of this document has been discussed by the Surface Water Sub-Committee of the SADC
WRTC, as well as the FRIEND Programme Steenng Committee.  The authors of this repon therefore
sincerely hope that the contents con be considered 10 adequately reflect the opimions and attitudes of a
broad range of individuals and orgamsations within SADC. Thas 1s, of course, an extremely important
consideration given the regional co-operation that will be necessary 1o ensure the eventual success of the
long-term study. However, it should be pointed out that there will be more opportunities in the future to
offer comment and 1o modify the details of the way in which the long-term study 1s undenaken. A study of
the type proposed must maintain a degree of flexibility in its approach, partly because of the dynamic
nature of the water resource needs of the region and pantly because of the large number of different
orgamisations who have an interest in the results.

Some of the comments that have been received refer to similar, or related, studies that have been
undenaken, or are currently under way, within the region. It has not been possible with the resources
available 10 this 1 year project 1o fully document the results or progress of all of these activites. However,
1t is not the intention of this terms of reference document 1o ignore them, nor that past work and existing
projects should be duphicated in the proposed long-term project. There seems 1o be general agreement that
a fully integrated study over the whole region using common methodologies will have great benefits,
however, it is equally certain that previous and ongoing work will have to be identified at the stan of the
long-term study and incorporated where possible.

The South Afnca experience with the WR90 repornts (a regional assessment of surface water resources for
South Africa. Lesotho and Swaziland compiled during the 1990s) suggests that there are many secondary
benefits associated with the availability of such information. In the vears following the publication of the
reports and data, it has been possible to make regional estimates of inter alia groundwater contnbutions to
surface flow, environmental requirements of nvers and estuanies and the impacts of streamflow reduction
activities on water availability,

A final, but very important, point is that the proposed long-term study offers enormous opportunities for
the development of greater caapcity in the region in the fields of hydrology and water resource
management. Itis therefore essential that the capacity building components of the study are given pnonty
consideration at all stages.

Demis Hughes
Editor
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EXECUTIVE SUMMARY

This document represents the final repon of & Water Research Commission funded one-vear project
designed to elaborate on the issues rased in the SADC Water Sector project concept note (PCN) 14 which
was entitled “Assessment of Surface Water Resources™. PON 14 stated that this assessment should build on
existing work at national level, build on capacity inimplementing institutions, promote confidence in the
assessment products among member states and support the concepts of information access, equitable
shanng of resources and environmentally sustanable water development. The report is orgamsed ino 9
chapters and 5 appendices and the content s assumed to provide the majonty of the information that will
be required for the compilation of proposils 10 specific funding agencies who may be approached 1o fund
all or pant of the proposed 10 vear long term study. 1t has not been possible to structure this report in such
a way that it can be used as a proposal 10 a specific funding agency as these agencies all have different
format requirements.

The overall am of the study (presented in chapter 2) s 1o improve the ability of the Member States of
SADC 1o make surface water resource assessments that suppornt environmentally sustanable development
through broad strategic water resource planning that is based on information and approaches that are
rehable and mutually accepted within the region. This aim is supported by five main objectives. Chapter 3
presents six points of motivation for the study which are related 1o the efficiency of water resource
estimation, environmental sustainability, common understanding and predictable outcomes. social and
economic value, global freshwater concems and the integration of regional inititives within SADC.
Combined, the motivations are designed to demonstrate the critical importance of the siudy 1o the
sustanable economic development if the SADC region.

Chapter 4 addresses the proposed management structure of the long-term study and discusses the project
governance, as well as the management of the technical implememanon. The former discusses the
structures that have been established by SADC for imtiating and managing projects and refers 10 the role
and responsibilities of the implementing agent, who will provide the main interface between the SADC
Water Sector structures and the consultants and contractors appointed 10 camied out the study. The central
role that the Water Sector Coordination Unit plays in monitoning and supporting regional cooperation 1s
recogmised and it is clear that the Water Resources Technical Commintee, and its vanous specialist sub-
committees, will be expected 10 contnbute to the steering of the long-term study.

The proposed structure for the techmcal implementation of the project is made up of three main
components. A study-wide project management and speciahist study team will be responsible for
coordinating the activities of the other components and for completing any speciahist work (such as
database design and software development) that is applicable 1o the whole region. This team is expected 10
be active for the full duration of the project. Country study tcams will be primanly responsible for the
collection and initial processing of data and for preparing information for use by the basin study teams.
The size of the country teams and the duration of their activities will vary and they are expected to be
active duning the early stages of the project. The basin study teams will be responsible for model
calibration, parameter regionalisation, naturalisation, etc.: tasks which should preferably be undenaken in a
basin context rather than a national one. They will also vary in size and duration of their activities and will
lag behind, but overlap with, the work of the country teams. The region has been imtially sub-divided into
13 major basins (or basin groupings), although it is recognised that this division may be modified after
further consuliation with Member States. The report offers some brief guidelines on how the vanous teams
could be appointed and constituted and one point that is emphasised is that there should be a reasonable
level of local content within the country and basin teams. This may be achieved in vanous ways, but is of
cntical imponance if the capacity building objectives of the project are 10 be achieved.

Chapter 5 provides the details of the activities of the long-term study under six main headings, hinked 10 the
main objectives,
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General Activities

Generation of monthly time senes of river flow (Objective I
Developing and distributing databases (Objective 1)
Developing and distributing tools (Objecuve 1

Building capacity (Objective V)

Improving networking (Objective V)

oooooQe

The general activities are largely the responsibility of the study-wide team and include a range of
management activities as well as the very important task of further identifying and reviewing existing
information and associated projects (see Appendin D). Existing information will be used where appropniate
and collaboration with associated projects will be encouraged 10 avoid duplication of effort.

The responsibility for the activities related to generating time senies s divided up between all the teams, as
they involve data collection, database design, model development and data generation. Some of the
acuvities are summarised quite briefly, while more detail is given for others where it has been considered
appropnate. For example, guidelines on the selection of ramfall-runoff model and modelling software have
been provided in some detail. The responsibility for the activities related 10 model calibration and
vahdation, as well as developing and distrnibuting databases, is divided up between the stady-wide team and
the basin teams (although the country teams also play a role in database development). The study-wide
team will be responsible for the development and distribution of application tools (data processing, analvsis
and display tools as well as modelling tools). All of the teams will assume some responsibility for the
capacity building activines, which are addressed in more detail in chapter 7 of the repon, while the study-
wide team will look after the networking activities.

Chapter 6 provides details of the proposed structure and resource needs of the long-term project, beginning
with a preliminary cost and tming matnx for each of the three team groups. In summary, the total duration
is expected to be 10 vears and the total cost $16.27 million (at 2000 costs). $3 .8 million would be required
for the study-wide management team, $4.77 million for the country teams, $6 million for the basin teams
and an addinonal $1.7 mulhon for capacity building workshops. Chapters 6.1 and 6.2 suggests that the
study should be operated over four overlapping phases, within which it is possible 1o dentify eight funding
packets. The first phase (years 1 10 3) involves the more detailed planning, review and consolidation of
exisung information and the development of appropnate methodolgies, software and database structures (a
single funding packet). The second phase (yvears 2 10 6) involves the collection and initial processing of
raw data at the country level. Three funding packets (management and coordination, Country team costs
and traiming course costs) are envisaged as pant of phase 11, The third phase (years 4 1o Y) includes all the
model, parameter regionahsaton, flow naturahisation and regionalisation activities at the basin level. The
suggested funding packets within phase 11 are management and coordination, basin team costs and
tramming courses on methods and data use. The final phase (years 8 to 10) focuses on finalising the project
and disserminating the results through reports and training courses (a single funding packet).

In recognition of the very great importance of developing further water resource analysis capacity withan
the SADC region, a separate chapter (7) has been devoted 1o training and capacity building. The chapter
outhines several possible approaches that include imternships within the contract consultant teams,
participation of postgraduate students in the study. in-house traiming for staff of the member states national
water agencies, as well as a wide range of truming courses on the use of methodology and the application
of products generated by the study.

Chapter 8 summanses the deliverables and cntical success factors. The deliverables include database
management software linked to data access, visualisation and modelling 1ools, the databases of time senes
and spatial data, guidelines 1o the use of the data and tools and training in the use of all the products. One
of the cnuical success factors for a study of 10 vears duranon will be sustaning the funding base, while a
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number of 1ssues related 10 effective cooperation within the region and between the vanous study teams
will also be important. 11 the region s 10 gain a long-term benefin from the study it is essential than the
member states provide their support and that enough individuals can be identified who are interested in
beng trained and who remain active in the field long enough 1o pass on their expertise after the study has
been completed

Chapter 9 proposes some approaches 1o mitiating the long-term study in terms of the drafung of formal
proposals o imermational funding agencies and the imtial appoimtment of the implementing agent and the
studyv-wide management team.

There are a large number of potential stakeholders in the proposed long-term study and 1t has not been
possible 1o document the scope of their involvement in detail. However, Appendix A hsts a wide range of
possible stakeholders under the categones of natonal water authonties, regional COOpEraton organsations,
educational institutions, international orgamisations, organisations outside the region and NGOs.

Appendin B has been included as animitial guide for the next step in the process of imtiating the long term
study — that of adennfying potential funding bodies and starting 10 develop formal proposals.  This
appendix hists aowide range of funding orgamisations and attempts 10 summanse ther profiles and stregic
plans so that these can be compared and matched with the objectives of the long-term study.

It has been recogmsed that the long-term study needs 10 be very focussed i its aims and objectives,
However, it is equally true that the informanon gathered and generated dunng the study has the potential 10
have a much broader apphcaton than an assessment of water resource availability. Appendix C therefore
attempts 10 identfy some of the secondary benefits and spinoffs that the study will not address directly, bt
will consider dunng the detaled design of methodologies, databases and 100ls.  They range from
assessments of the susceptibility 1o extremes (fMloods and droughts), through hinks with ground water
resource assessment to the guantification of flow requirements 1o ensure environmental sustainabiliny
Similarly, Appendix D compnises a hist of associated projects that have potential links 10 the long-term
study from the point of view of shanng information or technologies. It is recognised by the compilers of
this report that the hst s not exhaustive, not are the detanls of possible interaction under each item
complete. However, there was not sutficient ime duning the |-year terms of reference project to compile
this information and 1t is noted that the study-wide management team need 10 make it an early prionty 1o
wdentify as many links as possible 1o avord duplication and to foster cooperation between associated
projects within the region.

The final appendin (E) provides a draft logical framework analysis, similar to the type used by DFID 10
provide a summary of the measurable indicators, means of venfication and important assumptions
associated with the goals, purpose, outputs and activities of the long-term study



L. INTRODUCTION

In November 1998, the SADC Water Regional Strategic Action Plan was presented to the international
community at a Roundtable Conference. The Conference dentified the need for an improvement in the
knowledge and information base avairlable for water resources management. The Conference further
agreed that the presented project ideas should be expanded to full project proposals. In Apnl 1999 an
intenm step was taken when a panel of expens produced a project concept note (PCN) for each of the 31
projects that had been proposed. Based on the PCNs, SADC's co-operating partners were requested 1o
express interest in particular projects. It was anucipated that the co-operating partners would assist with
the further elaboration of the PCNs imo full project proposals. The purpose of the further elaboration was
10 clanfy what was needed to be done and 10 present 10 the co-operating parners a project proposal that
would contain all the information needed for the agency 1o consider a financing decision in the context of
s strategic plans and operational procedures

Project Concept Note 14 was entitled "Assessment of Surface Water Resources”. The stated purpose is 1o
make accessible a SADC-wide Surface Water Resources Assessment. This assessment should build on
existing work at a national level, build on capacity in implementing institutions, promote confidence in the
assessment products among member states and support the concepts of information access, equitable
shanng of resources and environmentally sustamnable water development, 1o which the states are commitied
in the SADC Water Protocol.

Concurrently the South Afnican Water Research Commussion (WRC) had agreed to finance a study entitled
“The Development of a Terms of Reference for a Long Term Study 10 Quannfy the Surface Water
Resources of Southern Afnca (SADC Region)”. When none of the intermational agencies expressed firm
interest in PCN 14, it was agreed that the WRC-funded study should proceed, with adjustment. to meet the
need for elaborating PCN 14,

While the WRC has been able 1o fund this preparatory work, it has indicated that it would wish to
partncipate in the long term study, but will only be able 1o provide a portion of the total resources needed.
Consequently. in addinon 1o the normal descriptive work provided in a terms of reference. this repon
includes inter alta sections on motivation for the project, a breakdown into funding packets, possible
funding sources and work on the specific requirements of some agencies such as a logical framework
analysis.

It s anticipated that the work presented here will be submitied 1o co-operating partners in the context of

SADCs Regional Water Suategic Action Plan.  In most cases selected project elements could, with
minimal modifications, enter their financing cycles,

2. AIMS AND OBJECTIVES
2.1 Aim
The overall aim for the long term study 1s
To improve the ability of the Member States to make surface water resource assessments:
. that support environmentally sustainable social and economic development
through broad strategic water resource planning

that is based on information and approaches that are reliable and mutually accepted
within the region.

Surface Water Resources of SADC Study - TOR |



2.2 Objectives
This aim s supponed by five pnmary objectives.

I To generate monthly time senes of naturalised niverflow at the sub-catchment spatial scale (100 1o
2500 km ), as well as at major river and basin scale.

1l To develop and distnibute databases of the generated nverflow and associated information (spatial
data. ranfall, evaporation. water use, e1c.)

1l To develop and distribute 100ls for accessing and applying the information contained within the
databases
v To build capacity within the SADC water resources community to make use of the developed

informanion and 1wols.

Vv To improve inter- and intra-country, as well as international networking and 1o improve the ability
of SADC Member States 10 develop water shanng programmes in a sustainable and equitable
manner.

3. MOTIVATION FOR THE STUDY

This study is of entical importance 1o the sustainable cconomic development of the region and the main
dnving forces are outhned below.

RN | Efficiency of water resource estimation

The development of techmcal and institutional capacity and the provision of database and analysis tools
will improve the efficiency of water resource estimation. The study will contribute 1o the integration of
existing national scale expenence and data at the regional level. As a broad based planning 100, it will
provide the basis for integrated assessments @ the local and regional level and form a sound basis for
future wWaler resource management,

32 Environmental sustainability

To enable sound and consistent resource management and mamtan ecological diversity and tunctioning, it
is necessary 10 have sutficient information on the abiotic nver environment, specifically nver flows.

A3 Common understanding and predictable outcomes

The development of water resource databases using common methodologies throughout the region should
help 10 avond conflict between member states, improve the ability 1o reach agreement in shared water
systems and assistin the equitable apportionment of water between states or economic sectors. All of these
contribute to the implementation of the SADC Protocol on Shared Watercourse Systems and also in the

future to the United Nations Convention on the Non-Navigational Uses of Shared Water Course Systems.

34 Social and Economic value
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There s a need for databases of water availability and existing water use 10 enable sound resource based
planming and management in sectors other than water resource management (e.g. agnculture, power
generation, rural development planming, social welfare, poveny relief, etc.). This will assist in the
understanding of competitive advantages and disadvantages of the use of water within the region

A5 Global freshwater concerns

At the 1992 Unmited Nanions Conference on Environment and Development the Internanional Communin
adopted Agenda 21 that provides a systematic framework for actions directed at aligning environment and
development. Chapter 18 of Agenda 21 focuses on freshwater resources and their management as part of
the ecosystem, providing prionties for action by the international community. Specifically in paragraph
1812, Chapter 18 calls for activities directed at “inventoring of water resources” and the “development of
interactive databases, forecasting models...". In 1994 and again in 1998 the UN Commission on
Sustainable Development expressed its concern at the state of global water resource management, In 1997
the Secretary General of the United Nanons reported on freshwater, noting in paragraph 19 that “national
hydrological services and agencies... have become less capable of assessing their water resources” and
called for renewed effonts a corrective acuon, Ansing from the First World Water Forum, the World
Water Council called, in the Marrakesh Declaration, for the preparation of a World Water Vision. This
was submitted 1o the Second World Water Forum in Den Haag during March 2000, It highlights many
concerns with the state of water resources management and calls for increased effons by the intemational
commumity.

2.6 Integrating regional initiatives in SADC

The SADC Protocol on Shared Watercourse Systems provides an imperative 1o initiate a regionally
coordinated study of this nature. The time 1s npe 10 integrate the outputs from the large number of both
national and regional studies that have been undertaken within the last decade. The study will augment the
benefits that have already accrued from sub-regional cooperation in the field of water resource
management.

Although the study is somewhat ambitious, as well as expected 10 cost a substantial sum of money. the six
points discussed above are believed 1o provide more than adeguate justification for undenaking the study.

4. MANAGEMENT OF THE LONG TERM STUDY

4.1 Framework

The management of the long term study has been conceived in order 10 meet the objectives given in

Sectnion 2.2 and according 10 a framework that recognises the following realities of the SADC region ©

O The SADC region is made up of 14 independent countries.

Q Within the region there are local nver basins (wholly within one Member State) as well as a number
of large basins that are shared by two or more Member States.,

. The water resource data collection, storage and management approaches differ between Member
States.

< The Member States have estabhished the Water Sector Coordination Unit 1o, inrer alia, monitor and
suppon regional cooperation.

The design of the study management approach (Section 4.3) needs 1o take these realities into account. The

detmled scope of work and associated activities and methodologies that are required 10 meet the objectives
are provided in Section 5. Apart from some of the technical and project specific considerations, cognisance
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also needs 10 be taken of the established SADC protocols for water sector project implementation and
funding.
4.2 Project Governance

With a regional project, it s particularly ymportant that there s cenanty about responsibihity and
accountability. The project wall be implemented within the SADC Water Sector Structure. This s depicted
m Bigure 1. The SADC Treaty and the Protocol on Shared Watercourse Systems provide the basis of the
structure. In these. the states commit to Joint action and consensus decision making. This takes place
within a lierarchal structure of the representatives of states both from the polincal and official spheres.
Two SADC organs support this structure ¢

. The SADC Secretanat., situated in Botswana and responsible for the overall admimstration of
SADC operations and specifically those of the Council of Mimisters and the Heads of Stae: and

J The SADC Water Sector Coordimanion Unit (WCSU ), located in Lesotho, is, 1n accordance with
standard SADC arrangements, staffed by officials from the state that has been charged with the
co-ordimanion of the particular sector,

The Heads of Government determine the overall policy and direction of SADC and delegate tasks 1o Jower
echelons. The Council of Ministers is the highest operational decision-making body and concerns itself
with multi-sectoral co-ordination and particularly financial matters within SADC. Tt oversees the work of
the SADC Secretaniat and directs the sectoral minister’s councils. The Council of Water Ministers is the
highest and poncipal decision-making and supervisory structure in the political sphere of the water sector.
Vinually all decsions of a non-admimistrative nature are taken by or ratified by the sector mimsters. The
chairman 15 the sectoral mimister of the state assigned 10 co-ordinate the water sector (1.e. Lesotho). The
WSCLU provides a secretanat function 1o the mimisters,

The Semor Othcials Committee s the forum where officials that are generally the heads of the national
departments prepare and agree the proposals that are put 1o the sectoral mimisters. The Water Resources
Techmcal Commintee (WRTC) s a committee in which operational officials from the states compile and
agree the techmical matters in proposals that are submitted to the Senior Officials Committee. The WRTC
has four topic sub-commitiees of which the Surface Water Sub-committee is relevant 1o this study.

The Water Sector Coordination Unit s charged with co-ordimating SADC activities in the water sector and
with implementing the decisions of the Council of Water Mimsters.  The WSCU has no formal
decision-making power over the substance of the proposals that are dealt with by the structures in the
sector. It provides technical suppont and admimistranive and secretanat functions 10 all the above
committees, up to the Council of Water Mimisters., The WSCLU s, however, not structured nor does it have
sufficient resources 1o act as project manager for a study of the scale proposed here. It is consequently
envisaged that an Implemenuing Agency (1IA) will be appointed. The 1A may be from the public or pnvate
sector. I, however, one of the funding agencies, according 10 1ts rules, may only deal with a government
or govermment agency then a Responsible Body will be interposed. If the TA 15 10 be a government agency
such as the SA Water Rescarch Commission, the WSCU will appoint them with the approval of the SADC
structure, probably at the WRTC level, and the funders. If the LA s 10 be a private sector entity, or if more
than one SADC public institution vies for the appommtment. then the WSCLU will procure the services
through an open tender process that meets its own or any funders requirements.

The function of the 1A 15 the overall management of the implementation of the long-term project that
includes:

J the procurement by open tender of the services of the study-wide team:
- the procurement or supervision of procurement by the study-wide team of the country and basin
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eams;

appointment and supervision, with the agreement of WSCLU and the funders, of an international
review pancl

contracting with the consultants that will undertake the work and monitonng comphance with the
CONMract provisions,

the arrangement of steering commitiee meetings (with the commttees appointed by the WSCLU')
and other quahty control measures;

the receipt and disbursement of funds according 1o the rules of funders and the payment provisions
in the contracts.

facilhitating, with the assistance of the WSCLU and country representatives, the access of the
contractors 10 state records;

the provisional acceptance of project reponts for recommendation to the WRTC,

accounting 10 the funders, the WSCU and the SADC structures for the financial management of
the project; and

regularly reporting progress and refernng any sigmificant issues 10 the SADC water sector
structures and the funders

If a Responsible Body i1s interposed between the 1A and the SADC structures. then the 1A will report to nt
The Responsible Body will then in turn be accountable 10 the funders and the SADC structures

4.3

Figure 1 SADC WATER SECTOR GOVERNANCE STRUCTURE
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Management of Technical Implementation

The proposed structure for the technical implementation of the long-term study consists of three main
components; a study-wide project management and specialist study team; a country study team for cach
member state and a number of basin tweams 10 cover the main drainage basins (independent of country)
within the region. The detailed activities 10 be undenaken by these three implementation components are
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provided i Section S where cross inkages with 1eam responsibilinies are specified.

4.3.1

4.3.2

433

Study-Wide Management Team (SWMT)

The 1A will appomnt the SWMT who will be responsible for managing the long-term study and
reporting 1o the TA. The SWMT will also be responsible for any study-wide activinies and tasks
that are required. such as software development. maodel selection. database design, overall
supervision of model calibranon and parameter regronabsation. tuning courses and capacity
building, regional hason, ctc. The SWMT will be made up of a full-time core group plus a
number of speciahst sub-consultants, Iowill reminn in place for the duration of the study, but may
vary in size depending upon the requirements of the project. In particular, it will need 10 be larger
at the stan of the project when many of the specialist activities are required.  Within the
constraints of the budget and the TOR, and with the approval of the 1A, the SWMT may appoim
short-term consultants or additional specialist team members 1o carry out the tasks for which it is
responsible (see Section S and Table 1)

One of the responsibihiies of the SWMT wall be 10 make recommendations, towards the end of the
long term study, for mamntaiming the resulung databases and the structures that wall be required to
effect regular updates of the information,

Country Study Teams (CST)

These weams will be primarily responsible for collection and ininal processing of the required data
(ime senes and spatiady and for prepanng and converting (10 a commaon format) the information
within individual countries for use by the basin teams, The CSTs will be appointed jomtly by the
SWMT and the National Water Agency (NWA) of the individual country in consultation with the
1A, Forthe purpose of costing, the size of the CSTs s assumed to vary from S full-ume personne)
for the larger countnes 1o 3 for the smaller countnies and that each CST will operate for a penod of
three vears. Collectively. they will start in vear 2 of the project and complete their tasks by vear 6.
The CSTs will be required 10 have a high level of local content and are expected 1o be based in, or
strongly allied 1o, the National Water Agencies. However, expertise may be seconded from an
outside organisation 10 assist in the development of capacity. The CSTs will be required 10 deal
with country specific issues related to data availability and confidentiality. Itis recommended that
the SWMT and CSTs work through the SADC WSCU and associated WRTC 10 determine a
common agreement on access 10 all types of data required for the study. In some cases, pnimary
data may be considered confidential and only secondary (processed data) released to the BSTs
omside the country. However, this should not cause & problem for the study as the BSTs are
expected 10 deal with processed data.

Basin Study Teams (BST)

The total study area will be divided up into 10 10 15 magor basins (or basin groups) and a BST
assigned 1o cach one. Each BST will be appomted through a competitive bidding process (either
open or by invitation) in which the preferred bidder is selected by representatives of the SWMT
and NW AL of the countnes associated with the basin, in consultation with the 1A, Tenders will be
evalvated. mter alia, on the basis of techmcal expernise, proposals for trmming and capacity
building., networking within the region and the abihity to dehiver results on time. The
responsibihities of the BSTs will be to carry out the raanfall-runoft model calibrations, parameter
regionahsatnion. nverflow simulation and naturalisation. For costing purposes, it s assumed that
they would operate over a penod of between 2 and 2 vears (depending on basin size ) and have a
staff comphiment of three. 10 also possible that some BSTs may work on more than one basin.
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Figure 2

A< with the CSTs, local staff content will be required 1o ensure that regional capacity 1s developed
in the use of the analvsis and modelling methods. Collecuively, the BSTs will stan their actuvines
in vear 4 of the project and will be expected have reached completion by vear 9. The actual stan
date for individual BSTs will be dependent upon the progress made by the associated CSTs
Liaison between individual BSTs and with the CSTs will be supervised by the S\WMT

Ihe tollowig prehminary subdivision of the region into 13 basins (Or basin groupings ) 1s
suggested (see Figure 2} In each case the assoced Member States have been wdentihied 10
provide the links with the CSTs. There are clearly large differences in size, but there are equally
large differences in amount of information available and imensity of water resource developmen
activity, One of the tasks of the SWMT will be 1o decide what level of resources are expected 1o

be required for cach individual BST before the tendering process for the BSTs can begin

| Atlantic and Indian Ocean southern seaboard nvers (South Afnca)

2 Orange River (Lesotho, South Aftnca, Botswana, Namibia)

$ Incomat, Umbeluzi and Maputo (South Afnca, Swaziland, Mozambigue

4 Limpopo (Botswana, South Afnca, Zimbabwe, Mozambique)

S Okavango and Botswana nvers (Angola, Namibia, Zimbabwe, Botswana)

6 Cunene, Cuvelar and Namibian Atlantie nvers (Angola, Namibia)

! Zambezr (Angola, Namiba, Zimbabwe, Zambia, Malaws, Tanzama, Mozambique)
S Pungué, Buzi and Save (Zimbabwe, Mozambique

9 Rovuma and northern Mozambigue nvers (Tanzania, Malawi, Mozambigue)

10 Tanzaman nvers (Tanzama)

11 Angolan nvers (Angola)
12 Congo Basin (Angola, DRC, Zambia and non-SADC states)
13 Island nvers (Mauntus and Sevchelles)
SADC Regron indicating member states (the shaded arcas and excluding island members,

Muauntius and Sevehelles) and the identified basins using the same numbering system as
in the ext above
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SCOPE OF WORK FOR THE STUDY

Strategic Considerations

In terms of the motvanion given in Section 3.3 related 10 common understanding and predictable
ontcomes. 1115 of sirategic aimponance 1o ensure a high level of consistency and commonality of
methodology and 100ls throughout the long term study and across the region, The following considerations
are relevant 1o thas 1ssue:

J
J
-J
J

Use of a single ranfall-runoff model

A common database design

Compatible computer operating svstems

Arc/View or its denvatives as the spatial data visvabsation and analysis 1ol

Practical consideranons determine that the outputs from this study are designed 10 facihtste water resource
assessments ot relanvely large scales. Therefore. the scale of spanal disaggreganon. the iemporal resolution
and the minimum common length for the generaed nver me senes are as follows:

-4

-4
-

Sub-catchment spatial scale of 100 10 2500 km (giving a total of 10 000 16 12 000 sub-catchments
throughout the region). For convenience, these are referred 1o as ‘quaternary’ catchments.
Temporal scale of 1 month for all output time senes,

A mimimum target ime senes length of 50 vears

In addiion 1o general project management related activities, the scope of work for the study has been
parmitioned in the following Sections (5.2 1o 5.7) according 1o the hive primary objectives identified in
Section 2.2 .

s

5.

2

-

'
L]

General Activities
General management (SWMT) :

The activities of the SWMT are those of general project management including:

Project planming:

Scheduling;

Budgenng;

Procurement.

Quaality assurance;

Cost control; and

Reporting 10 and lansing with the Implementing agent and Steening Committee,

Available information (SWMT):

There has already been sigmificant water resources assessment work done in the region. The study
will commence with a review of all avalable data and information. The SWMT will take all this
work into account and avord any repetion. In addition there are other imtanves currently
underway that have the potential for duphcate work. Appendin D provides some information on
potentially relaed projects.  In collaboration with the SADC-WSCU Programme Manager, a
strategy will then be negotiated with other researchers. The work plan will then be ammended to
avoid repentive or duphcate work. An important component of this activity will be the need to
assess the extent 1o which national and regional studies can be integrated 1o ensure that effective
co-operation on shared basins can take place i the future,
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Activities under Objective 1 Generation of monthly time series of riverflow)
Time Senes Data Collection (CSTs):

The CSTs will collect and collate imo a database (see Activity 5.4.7), all available raw time senes
data, including cantall, evaporanon, streamflow, dam water level/volume, water abstraction,
return flow and imter-basin transfers, as well as any information on recording and processing
procedures. This activity will include preliminary data imtegrity and guality checking. It will be
necessary 1o determine whether a standard reference nme-period can be used for all countnes
However, this may not be practical and the longest possible time senes should be used.

Measurement Data (CSTs):

The CSTs will collect and collate into a database (see Actuvity 5.4.1). all avinlable static physical
data on the hydrological and meteorological systems including stage/discharge rating curves,
evaporation pan factors, stage-arca-volume curves for dams eic.

Time Series Data Processing and Preparation (CSTs):

The CSTs will process and collate into a database (see Activity S.4.1), the raw time senes data,
This willinclude formatuing, quality and consistency checking, stationanty or trend checking and
patching.

Spatial Data Collection (CSTs):

The CSTs wall collect all spatial data, including topography. vegetation, soils, geology, land use
(afforestation, imgation, urban areas, dams, etc.), points of abstraction and returm flow, sediment
production, etc. Some of these data may already be available in electronic format at suitable
spatial scales. It will be necessary 1o establish a standard format for spatial data collection and
processing and ARC-Info s strongly recommended. A reference baseline year will be established
for land use and water use spatial data and this year used 10 indicate “present day' conditions,

Spatial Data Processing and Preparation (CSTs and BSTs):

The CSTs will process and collate into a database (sec Acuvity 5.4.1) all spatial data that will
include diginsing and creation of base coverages, generation of catchment boundanes and the
generation of spatial atribute coverages for catchments. Some spatial data processing (model
parameter mapping, e1c. ) will be carmed out by the BSTs

Selection of rainfall-runoff model and modelling software (SWMT):

The model selected will be recogmsed as being sunable for simulating the range of catchment
responses expected in the region that are caused by differences in chimate, topography, geology.
soils and vegetanon. The model should be able 10 operate in a semi-dhstributed (sub-area) type
format and should include facilities 10 account for the types of modification 1o natural hydrological
regimes that are found within the region (a vanety of land use changes, small and large dam
impacts, direct run-of-nver abstractions and return flows). Itis envisaged that a limited amount of
model development or improvement of an existing model will be necessary 10 ensure that it is
suitable for the whole region. The Pitman monthly model represents an example of the type of
model that would be smtable and there already exists an extensive eapenence base in the use of
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this model in southern Afnca. Therefore 1t s strongly recommended that this s the preferred
model, although the SWMT will be required 10 make the final choice. Several modifications
should be considered 10 ensure that the Pitman model is able 1o properly address the requirements
of the long-term project. For example:

. A more flexible approach 1o the disiribution of ranfall within the primary modelhng
penod of 1| month 10 cater for differences between high ranfalls in semi-and zones
twhich wypically occur over a few davs ina month), as well as in hunnd tropical zones
twhere the rantall might be more evenly disinbuted within the month).

. An aliernative, more exphcit approach to ground water recharge, storage and baseflow
generation that will permit improved hnks 10 ground water resource management (see
Appendix C).

. Anaimprovement in the approach o allowing for channel transmission losses, which 1s an
imponant issue in semi-and catchments, large rivers and nvers with substantial alluvial
beds and floodplans.

. Improvements related 10 modelhing semi-and catchment processes, such as allowing for
nonsseasonal dynamic vegetation cover responses, as well as non-ssymmetncal distnbution
of catchment absorption rites.

Apant from model selection, this activity also includes the selection or development of software
suitable tor operating the model and analysing results and is closely associated with activity 5.4.1
n that the model should have a seamless interface with the spatial and nme senes databases. The
requirements for seting up the model include the defimtion of the modelling area (sub-area
locanons, hinks, source of default parameter sets, source of inpul ume senes data. eic.) and
facilities for editing parameter values. It s imperative that the software should include facilines 1o
account for temporal changes n land use, physical developmem and water management
charactensties The requirements for analysing the results include typical me senes display and
analysis roumtines (Mlow duration curves, x=yv scatterplots and stanstical analysis of compansons
between tme senes, run analysis, high and low flow frequency analysis, etc.). These analysis
facilities should be applicable 10 a user operating the model (calibrating, venifying or ranming
scenanos), or a user who is simply analysing observed or generated time senes (see Activity
S.5.1) This activity will take place mostly within the first and second vears, but will be subject 10
review 1n the third vear after some CSTs have stanted data collection and before the stant of the
activities of the BSTs.

Rainfall-runoff model calibranon and vahdatnon (SWMT and BSTs):

This activity includes the calibration and vahdation of the ranfall-runoff model, including the
preparation of model imputs (catchment rnfall, evaporation, land/water use, urban arcas,
nverflow, lakes, dams, wetlands and mam stem losses) and the determination of parameter values
for all catchments where adequate calibration data exast. It will be necessary 1o ensure that the
rainfall model inputs used for the calibration exercise and the regional generation of simulated
nverflows tActvities S.3.10 and S3.11) are consistent.

Given that a degree of parameter interdependence 15 common 1o all hydrological models, it is
possible 10 achieve similar outputs through different parameter sets and that single optimum
calibration solutions are generally not possible. This makes i difficult 1o use avtomatic calibration
procedures for denving parameter sets that are reasonably consistent across similar catchments
within a region - a requirement that is essential 1o ensure that Activity 5.3 9 is possible. Whether,
manual or constrained automatic calibration 1s used, 1t will be necessary 10 estabhish broad
gmdelines, within which all the BSTs will have 10 operate when calibrating. It will also be
necessan 1o supervise the teams (Activity 5.2, T o ensure consistency and that spatial paticmns of

Surface Water Resources of SADC Swuudy - TOR 10



S38

539

parameter values do not contain anomalous discontinuities across basin boundanes. To avoid
inconsistencies the calibration activities will be camed out over two phases. The first phase will
make use of a imited data set drawn from the whole region and be camed out by a small group
representing the BSTs, supervised by the SWMT. This group will establish the calibration
gumdehnes 10 be followed by all the full BSTs. The guidehnes could take the form of relanvely
simple qualitanve statements, or could be quantitative parameter constraant ranges 10 use dunng
automatic cahbranon,

Naturalisation of the observed niverflows.in calibration catchments (BSTs):

In this activity. the nverflow at cach gauging station will be re-simulated by the ramnfall/runot!
model with all land-use components set 1o virgin conditions. This virgin simulation vields an
estimate of the natural hydrology at cach Now gauge. The difference between the simulated virgin
and the histoncal sequence gives an estimate of the effect of all land use developments in the
catchment. This information will then be used 10 reconstruct a time senes of naturahsed monthly
observed flows at the gauge, from which unit MARs plotted against relevant catchment MAPs
may reveal discrepancies which will be used in refining the model calibrations,

Regionalisation of rainfall-runoff model parameters (SWMT and BSTs):

The objective of this activity is 10 make use of the model calibration and validation results from
Activities 5.3.7 and 5.3.8 10 extrapolate 1o all guatemnary catchments within the region. This will
require the same generation of model inputs as in Activity 5.3.7, plus the compilation of camchment
charactensucs, association of relevant catchment indices with parameters and the validation of
regionalised parameters,  There are two possible (and not necessarily mutually exclusive)
approaches:

. The more subjective approach of looking for patterns of similanty associated with
spatially variable catchment charactensucs (climate, topography. vegetation, geology,
soils, ete ) that are expected 10 influence parameter values. This is more or less equivalent
to defining hydrologically similar regions and assigning similar parameter sets 10 those
regions.

. A more quantitative approach of using multiple regression analyses of catchment and
chmate charactenstics 1o predict model parameters.

The SWMT will decide on the approach that is most likely 1o succeed in terms of producing the
most representative regionahisation.  The model will then be run in natural mode with the
regionalised parameter set, the simulated flows compared to the naturalised flow records at the
gauges, and the regional parameters adjusted untl satisfactory agreement is reached.

5.3.10 Generation of regionalised long-term rainfall time series (BSTs):

-R By

The regionahised ramnfall nme series will be generated according 1o rminfall zones, where each zone
is dehimited according 10 a grouping of quaternary catchments. The critena for the grouping will
include wopography, MAP gradients, etc.

Simulaton of nverflows for all catchments (BSTs):
Using the regionalised parameter sets and long-term ranfall ime senes, the model will be used to

generate long-term time series of synthetic nverflows for each guaternary catchment. In addition,
will be necessary 1o configure basin scale systems and finally generate nverflows at the main nver
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and basin scales.

Activities under Ohjective 1 To develop and distribute databases)
Database design for both time series and spatial data (SWMT):

This activityas closely hinked 10 Activities 5.3.6 and 5.5.1 and the cntical issues to address include
case of use, portabihty, efficiency of access and flexibihity. It 1s considered essential that the
spatial and tme senes data are integrated into a single system. The best approach will be 1o hink
spatial databases (e.g. Arc/View Shape Files) with other database tables (e.g. Access, Paradox)
where the time senes data are stored as a single fickd as BLOBS< (Bmary Large Objects). Systems
developed using Map Objects within either Delphi or Visual Basic programs are the preferred
approach.  This approach ofters a high degree of flexibiliny, straghtforward hinks 1o existing
spatial coverages avanlable for the region and relatively low costs of distnbution 10 a wide range of
users (heence costs for the distnbution of Map Objects apphicanions are less than S100 US), It will
be necessary to consult with the Nanonal Water Authonities within the region to ensure that thewr
requirements are incorporated into the final design specifications and that impon and expon
routines are developed that cover the vanous raw data formats used.

The database design activity will have 1o take into account the formats of the raw data, updating of
the information after the end of the long-term project, as well as the procedures and protocols tha
will be followed for the distribution and archiving of the data. Many of these issues are of a
pohitical, rather than techmical. nature and will have 1o be discussed through close haison with the
SADC Water Sector structures (WSCU and WRTC).

Populating the databases (SWMT, CSTs and BSTs):

It is envisaged that the sequence of populating the daabase will be as follows:

. Raw data emtered by the CSTs,
. Raw data used and processed by the BSTs
. Generaed and synthetic information entered by the BSTs

The procedures that will be followed must ensure that exchange of information between the CSTs
and BSTs s ethoent,

Identification of associated products (SWMT):

Appendix Cadentifies a number of secondary benefits and spinoffs. This activity s designed to
clanty those and specifically identify others. It will also be necessary 1o offer guidehnes on how
the information generated by the long term study can be benencial in other fields

Activities under Objective H (To develop and distribute tools)

Development of apphcation tools (SWMT):

This willinclude database access 1ols, modelling and data analysis tools, data visuahsation 1ools
(nime senes and spatial data), etc. Apan from the populated databases, these tools will constitute
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5.7

3. 7.1

the main product of the long-term project. They will provide the member states (through
government depanments, universities and other education and research orgamsations and privane
consultants) with a wide range of facilities for making water resource estimations at a vanety of
spanal scales. These 100ls should include:

. Data import and expont facilities that allow transters of time senes data 1o and from the
range of raw data formats used within SADC.

. Data display (tabular and graphical), editing and infilling facilines.

. Modelling facihities (for assessing a vanety of development scenanos, for example)

. Data analyvsis facilinies covenng a wide range of options appropnate to monthly time

series data that are typically used within the region (e.g. deficient flow-duration-freguency
analysis, reservoir vield analvsis, impacts of streamflow reduction acuvities, eic. ).

The 1o0ols will be structured in such a way that only a hmited amount of trining 15 required to
access the basic facihines (data import and export, display and editing 100ls). The more advanced
analysis and modelling 1ols will be relatively straightforward 10 use by hydrologists or water
engineers who are generally familiar with such techmques. Activity 5.6.1 and Section 7 address
the issues of traning and capacity building in greater detail,

Activities under Objective I'V (To build capacity - addressed further in Section 7)
Traiming and capacity building duning the long term study (SWMT, CSTs and BSTs ).

There are a range of possible options that can be followed including on-site training of individuals
(at their place of work ), imternships with project contractons to facilitate trmming and technology
transfer and more formal courses for larger groups.  The development of distance learning
products may also be considered. Training and capacity building activities will be coordinated
with existing tramning imtiatives and institutions within SADC (e.g. GIS tramning at the Umiversity
of Botswana and PCN22).

Traiming and capacity building on products (SWMT):

The long-term study 1s expected 1o operate in phases and certam products are expected 1o be
completed during the project. One component of the project will therefore have 10 ensure the
rapid and effective transfer of these throughout the region. Part of this activity will have 10 include
the development of training matenal (such as manuals, worked examples, etc.). This activity will
also involve making recommendations about ongoing training and technology transfer after the
project ends.

Activities under Objective V (To improve networking)

Networking (SWMT):

This will include the developmem of appropriate web sites and information mailing  hists,
orgamisation of conferences, symposia, workshops and stakeholder consultation meetings and the
development of a study specific information service centre for the SADC Water Sector. This

acuvity will be camed in direct consultation with SADC WSCU and in cooperation with other
regional ininatives of a similar nature (e.g. WATERNET and FRIEND).
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6 PROGRAMME STRUCTURE AND RESOURCE NEEDS

The prelimimary cost and nming matnx s provided in Table 1. For the three groups of 1cams (SWMT.
CSTs and BSTs) the table cells contan the total number of person-years required for each activity ineach
vear. The cost per person-vear 1s given for each team type at the top of the relevant block and includes
salary costs, as well as travehing, allowances and related costs. 1is assumed that the SWMT will be mude
up of the aghest quahfied staft who will be doing a substantial amount of travelling. The members of the
BSTs may also be required 10 travel and will be speciahist modellers. Many of the members of the CSTs
will be based in their own country, will not be required 1o travel a great deal and will be mamnly emploved
at the wechmaan, jumor engineer/scientist level. It has been assumed that any costs incurred by the
Implementing Agent are covered in the budget allowed for the SWMT.

The number of person-davs per vear for the CSTs s based on 4 large countnes cach using S staff over 3
vears, 3 medium sized countries each using 4 staff over 3 vears and 7 small countnes each using 3 stafl
over 3 vears f the island states of Mauntius and Sevchelles are excluded. there will only be S small
countnes). Itis assumed that the CSTs will stant at different iimes duning years 2 10 4. The number of
person-days per year for the BSTs s based on 4 Jarge. 4 medium and 6 small sized basins. The large
basins will require 3 staff for 3 vears, while the medium and small will require 3 staff for 2 vears.

The cells in the capacity building pan of the matny refer 10 the number of workshops that are expected 1o
be held under the two different capacity building activities. The costing for this section is based on the
informanon provided in Section 7 of this document. It should also be pointed out that additional capacity
bulding will take place within the CSTs and BSTs, through secondment of trmned staft 1o some local
offices and secondment of stalf in traning 10 some of the BSTs.
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Table 1 Cost and Timing matrix (at 2000 cost levels; i.e. no allowance for inflation). The cell values represent person-vears for the SWMT, CST and BST pants of the
table, while the values for the Capacity Butlding Workshop part represent the number of proposed workshops
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6.1 Phases of the Study

It 1s possible 10 recognise eight funding components (referred to in Section 6.2 as ‘Packets’) within four
mam overlapping phases of the long-term study. The duration of the phases referred 10 below is based on a
total project duration of 10 years. Should it be deemed more appropnate 1o try and complete the long-term
study in a shoner period the phase durations can be shonened proportionately. The four phases are briefly
explained below and some of the expecied deliverables Tor cach phase are nghhighted (while dehiverables
for the project as a whole are discussed in Section X.1).

J Phase | Gnvolving the SWMT) ¢

Initial project planning, scheduling, budgeting and procurement for the CSTs (part of Activity
5.2.1). Review and consolidation of existing available information (Activity 5.2.2), Development
of the appropnate methodologies, software and database structures (Activities $.3.6, S.4.1 and
5.5.1). Capacity building actuivities related 10 suppont of the CSTs and training in some of the
methodologies, software and database 100ls (Activities 5.6.1 and 5.6.2). This phase extends from
the stant of the long-term study and 1s expected 1o be complete at the end of the third year.
However, it is recogmsed that relatively minor revisions may be required later in the study. The
expected dehiverables would include database management software hinked 1o a variety of data
access, visuahsation and modelling software 100ls.

Q Phase T anvolving the SWMT and CSTs) ¢

Collection and imtial processing of raw data at the country level (Activities 5.3.1 10 5.3.5). This
phase will also include the management of the CSTs by the SWMT (Activity 5.2.1), as well as
trmming and capacity building activities by the SWMT (Actuvity 5.6.2). This phase extends from
(for the region as a whole) year 2 10 year 6. Table 1 and Section 4.2.2 suggest that the completion
vear for individual countnes could vary from vear 4 1o year 6. The expected deliverables are
consohdated databases of spatial and tme senes information relevant to the assessment of surface
Waler resources.,

. Phase 11 (involving the SWMT and BSTs)

Rainfall-runoff model calibration, venfication, parameter regionalisation, flow naturalisation and
regionalisation (Activities 5.3.7 10 5311 and 54.2). This phase includes procurement and
management of the BSTs by the SWMT (Activity 5.2.1), as well as trmining and capacity building
activities by the SWMT (Actvity 5.6.2). This phase will extend from year 4 10 year 9 for the
region as a whole, while may be completed for individual basins by vear 6. The expecied
dehiverables are the regionalised model parameters, observed and simulated time senies of monthly
hydrometeorological data for a standard penod, regionalised water usage information, as well as
guidehines for the use of both the data and the modelling techniques within the vanous basins.

. Phase IV: Project finahisation and results dissemination  phase (nvolving the SWMT):
This phase involves the compilation of final reports and product user manuals, widespread
dissemination of the results of the long-term study and the orgamisation of training courses on the
use of the study products.

Tramming and capacity building activities span the complete penod of the long-term study and form
important components of all phases. The expected deliverables are improved capacity in the region related
10 processing primary hydrometeorological data, analysing spatial data, interpreting hydrometeorological
data, using rainfall-runof T and associated water resource estimation models and the ability 1o make efficient
and informed decisions about water resource development options using the information and 100ls
generated by the long-term project.
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6.2 Funding Packets

The following eight funding packets have been dentified and the prelimiman costing provided in Table |
allocated 1o the ditteremt packets. It wall be one of the imual responsibihities of the SWMT to refine both
the total required resources and the division of resources across the phases and funding packets.

6.2.1  Funding packets within Phase |
. Project imnianon, management. assessment of existing information and data sources
model/sottware development and imial capacity building by SWMT. A total of $1.625

milhon.

6.2.2  Funding packets within Phase 11

. Management and coordination of the CSTs by the SWMT. A wotal of $0.710 milhion.
. Activities of the CSTs. A 1otal of $4.770 milhon
. Tramming courses dunng Phase 11 (further capacity building s incorporated into the

previous funding packet, through the CSTs). A 1otal of $0.505 million,

6.2.3  Funding packets within Phase 111

. Management and coordimation of the BSTs by the SWMT. A toal of SO.830 million.
. Activities of the BSTs (BSTs). A wotal of $6.000 million.
. Traming courses duning Phase 111 (further capacity building s incorporated o the

previous funding packet, through the BSTs). A 1otal of $0.710 milhon.
624  Funding packets within Phase IV

. Project finahsation and trmming/dissemination of results and products at the end of the
project. A Total of $1.12 milhon.

1t 1s not suggested that these tunding packets are independent of each other, they are simply one possible
way of breaking the total study costs into smaller. more manageable funding units. For the long-term study
to be successful, all of the acuvities need 1o be properly integrated. as do the activities that are distnbuted
across the vanous Member States of SADC. One of the major issues to be considered before the project
can progress and the long-term study begins (see Section 9 on the Way Forward) is 1o clanfy the attitudes
and requirements of potential funding agencies and refine the funding packet structure suggested above.

Surtace Water Resources of SADC Stady - TOR IR



7. TRAINING AND CAPACITY BUILDING

There are several approaches 1o capacity building that should be developed dunng the long-term study.
They all have the potential to be mutvally supportive in achieving the objectives of the study. The main
emphasis of all of the approaches should be 10 build capacity within the region to promote development in
the management of water resources and the long term sustainability of the skills required for this purpose.

There are two major focus areas where the potential to develop capacity has been wdentified; general water
resource analysis technical skills and the development of expertise in the use of the products generated by
the long term study .

7.1 General water resource analysis technical skills,

The first major focus area s on the ability to carry out the type of techmical tasks that are referred to within
this terms of reference document. More speaifically, this area refers 10 the development of skills to
manage, process and analyse water resource data (time senes of rainfall, flow data, evaporation, water
abstraction information, etc.), skills 1o collect, manage and process associated data (caichment atinbute
data using GIS. for example) and the skills required 10 add value to the data through the apphcation of
differemt types of analysis methods or models (streamflow reduction analyses, rmnfall-runoff models,
reservoir water balance simulations, vield analyses, ete ). This type of capacity building is likely o apply 10
relatively few individuals in the region as it requires substantial resources and commitment on behalf of
both the trainees’ and the trainers. Itis designed to expand the availabihity of water resource practinoners
at vanous levels tlechnician through 1o senior engineer or scientist ).

The development of such advanced skills is required 1o ensure that the future use and further improvement
of the products gencrated by the long-term study can continue after the study s concluded and be camed
out by personnel located within the region. There are at least two levels of training that can be envisaged:

. Training at the techmician level 1o improve the capacity 10 collect, store and  process
hydrometeorological data. Some of this type of training can take the form of shorn courses and has
already taken place through, for example, the FRIEND project and the introduction of HYDATA
software by the Institute of Hydrology (now Centre for Ecology and Hydrology), UK. Similar
training in spatial data collection, management and processing 1s also necessary.

-4 More advanced trmming 1s also required in many of the water resource analysis skills. This type of
traiming would be betier directed at the graduate engineer or scienust level and involves such skills
as methods of nme senes analysis (trend dentification, naturalisanon, baseflow separation,
frequency analysis, e1c.). the apphcaton of models (rainfall-runoff, reservoir simulaton, vield
determination, etc.) as well as all the associated methods of data preparation. More advanced
spanial data analysis and interpretation skills would also fall into this category.

One of the possible problems of the past has been the rehance on intensive shon courses. without sutficient
opportunity 10 practice new skills after the course, or without adequate local supervision 10 tum 1o for
further development and improvement of newly acquired skills. It therefore seems essential 1o develop
geographically distnbuted centres of expertise where trainees can obtain further assistance after imitial
training. One of the best ways 10 promote the success of such capacity building imtiatives would be 1o
ensure that certan regional centres are involved in the work of the long-term project from the stan. This
may involve extensive training at the stant of the project at centres which are identified as having the
capacity 1o develop rapidly. An alternative would be to initiate skill development through intemships with
project contractors, after which the interns return 10 their localities to continue work on the project and
develop a regional centre. These approaches are not mutually exclusive and apply equally to the techmcian
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level as well as the graduate level. Parallel development of distance learming approaches which are
specifically directed at the skills required for the long-term study could also prove 1o be invaluable.

7.2 Developing expertise in the use of the study products,

The second major focus arcas on the ability the make pracucal use of the information and data that wall be
generated by the long-term study and can be considered more of a technology transfer programme. This
tvpe of capacity building 1s hkely o apply 1o a much larger group of individuals within the region and will
be essential if the long-term project is 10 be considered at all successful (in as much as there s hittle point
in generanng a large quantty of data and data analyvsis 10018 if few people in the region are able to use
them). This type of training will involve the interpretation of the results of the study for making practical
water resource planning and development decisions, as well as training in the software tools that the long-
term study will generate. Thas focus area 15 not only applicable 10 personnel operating within the
tradinonal water resource sector, but should be apphicable 1o several related sectors where the information
and wols, generated by the study, could be of value. Examples might include agriculural and rural
development, environmental protection and tounism development agencies.

This focus area should be directed an all levels of personnel within the region, including those who have
extensive eaxperience in the field, as well as those who are sull developing expenience. It will be important
1o maintain a programme of technology transfer throughout the project which will be largely governed by
the schedule of activities under Section 5 of this document.  As each activity under Section 4.2 s
sufficiently developed and advanced that the concepts and practical approach can be conveved to others,
then a technology transfer action should take place through a course, or senes of courses.  Such an
approach should also have the benefit of allowing the continuous idenufication of new potential
participants for funther detailed and intensive trimming (as referred 10 in the first focus area of capaciny
building under Section 7.1 above ), such that they can become more active pariicipants in the progress of
the long-term study. The proposed duration of the long-term study (10 years) ensures that this type of
approach is practical. 10is guite likely that new trminees will enter the field of water resource management
dunng the course of the study (encouraged by the actuivities of the study iself). 1t s also possible that
indhividuals traned dunng the early stages of the study will become tramers and supervisors of others at a
later stage, which will help to make the whole process of capacity building self-sustaining into the future.

7.2.1  Focal areas for training courses

The following hist proposes some focal areas that should be concentrated on in the design of
raning Courses

- Monitoning and data base management
. Water resource analysis technical concepts
. Hydrometeorological data processing and patching

Land use and spatial data processing and management
Basics of streamflow reduction gquantification
Basics of carchment (rainfall-runoff) modelling
Basics of demand gquantification by sector
Rehability (nsk) concepts

Basics of environmental water requirements
Fundamenmtals of storage-viekd-rehabihiny

Basics of systems analysis

Basics of system operation

Basics of integrated water resource management
Basics of water economics

L L I I L L R I I I
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7.3

J The execution of the foregoing concepts as technical tasks
J The apphication of software and information generated by the long-term study

Participant organisations in capacity building

There are several types of organisations that can contnbute 10 the capacity building process, from
educational instiutions (universities and other tentian oducation arganisations ), consulimg companies and
NGO's 10 member state government departments and imtermational cooperation, coordination and
development organisations (UNESCO, UNDP, WMO, etc.).

Tl

Tertiary education organisations

These groups would be expected 10 play a major role in ensunng that there course matenal 18
relevant to the requirements of the region, developing post-graduate tramming programmes and
distance learning matenal and facilines, encouraging active participation in the long-term study by
post-graduate research students and providing facihities where shon courses could be held.
Umiversines, in particular, may also play a major role as project contractons utilising post-graduate
students as trmnees working on the project under the supervision of expenenced lectuning and
rescarch staff. There are clearly some pans of the region where capacity development is required
within the education sectoritself so that they can play a more direct role in water resource training
in the future. A relauvely superficial survey of existing tertiary education facilities within the field
of hvdrology and water resource management revealed that there are a number of institutions that
already offer well developed courses and others that are developing new ininatives. It will be an
essential task of the SWMT (under Activity 5.2.2) 10 ensure that detailed information s made
available on existing courses and institutions which have the potential to contribute to the long-
term study.

NGO's

While no specific information is available at present, it is understood that there do exist NGOs
within the region that specialise in training and capacity building programmes. Advice from such
groups may be invaluable in ensuring that the courses developed dunng the study are focused and
appropnate.

Member State National Water Agencies

State depantments will need to be willing to release statf tor skill development programmes, either
over shont periods for courses, or for longer penods to allow them 1o be seconded to project
contractors as interns. They also need to provide a working environment that encourages in-house
skill development, to support the activities of the long-term study and 10 encourage the use of the
products generated by the study.

Project consultants

Consulting companies (acting as project contractors ) need 10 be willing to employ interns to work
on the study and to show a clear commitment to providing training. Potential project contractors
should be required to clearly state their proposals for capacity building when bidding for funding
1o participate in the study. Tt will also be necessary for the project implementing agent 1o monitor
that project contractors are actively following up on proposals for capacity building to the best of
their capabihiies.
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7.25  Imemanonal co-operation, co-ordination and development agencies
.
These groups may have a role 10 play in the orgamisanon of regional workshops and conferences.,
or the sponsorship of traning courses and intra-regional exchange visits. Toas very difficult wo
assess the contnbuntions that such groups may be able 10 make at this stage, but they should not be
1gnored

74 Budget estimate for short courses on long-term study products

I as difficult 1o estimate the likely costs related 10 the first main focus area (Section 7.1 above), but these
costs are built in o the personnel task costs adentinied i Section 6 of this document. 1t 15 more
strmghtforward 1o provade imitial cost estimates for the second man focus arca, although there are clearly
many unknowns that cannot be quantified at this stage.

Assuming that 4 courses cat different regional contres) would be run for each group of products generated
dunng the study and that there will be 10 groups of products, a total of 40 * 1 week short courses will be
required. The costs are based on the assumption that the trners time costs (rather than SKT costs) are
covered by other pants of the study budget.

Tramer S&T costs based on 3 trmming staft at S300/day plus S1000 travelling costs = §7 500

Limned funding for 20 participants a $50/day = S5 000
Towal S&ET costs (at 2000 cost levels) for 40 workshops with limited funding = S500000

Full funding for 20 participants at S150/day + $1 000 ravelling costs = S35 (00
Total S&T costs tat 2000 cost levels) for 40 workshops fully funded = $1 700 000

Given the understanding that most of the course participants from within the SADC region would find n

difficult to obtain funding from their emplovers or other sources, 1t 1s recommended that the budget figure
for tull funding 15 the Most appropnate 10 use.
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8.

DELIVERABLES AND CRITICAL SUCCESS FACTORS

Deliverables

Section 6.1 outhnes the Phases of the long-term study and refers 1o some of the dehiverables that are
expected dunng cach phase. They are also summansed here for the sake of completeness:

.

8.2

Database management software linked to a vanety of data access, visualisation and modelhng
software 100ls. 1t s assumed that the facilities provided would be extremely comprehensive and
would cover a very wide range of possible analysis methods that are applicable 10 the use of
monthly time senes data and associated spatial data for making water resource assessments.

Consohdated and integrated databases of spatial and time senes information relevant to the
assessment of surface water resources in all SADC countnes.

Regionahised model  parameters, observed and  simulated ume  sernies  of  monthly
hydrometeorological data for a standard peniod, regionalised water usage information, as well as
guidelines for the use of both the data and the modelling techmiques within the vanous basins.

Training courses and manuals on the use of the software, models and database information.

Improved capacity in the region related 1o processing pnmary hydrometeorological data, analysing
spatnial data, imerpreting hyvdrometeorological data, using rainfall-runoff and associmed water
resource estimation models and the ability to make efficient and informed decisions about water
resource development options using the information and 100ls generated by the long-term project.

Critical Success Factors

It is imperative for a project of this scope and complexity o establish entical success factors for the long-
term study, without which only himited success is hikely.

J

&

Sustained funding over the full penod of the long-term project. Section 6.1 refers 1o four phases
for the project (excluding ongoing support for capacity building ), while Section 6.2 refers to eight
possible funding packets. These Tunding packets have been organised in this way 10 avoid the
possibility, for example, of some activities being supported in parts of the region, but not in others.

For a study of this type. which has a strong emphasis on regional integration, it is essential that all
pants of the region are covered by the different components of the study. However, it has also been
recogmised that some parts of the region will generate results quicker than others, due 10 various
capacity and data availability constraints.

Cooperation from the natnonal agencies responsible for the collection of water resource related
information. While it may be reasonable 10 assume that all of the National Water Agencies will be
committed 10 the project as they are part of existing SADC Water Sector structures, there are other
agencies which the study teams will need 1o cooperate with 10 ensure the success of the project.
An example is related to rainfall data, which are frequently collected by different national agencies
than those responsible for water resource assessment.

Effective cooperation between the SWMT and the SADC WSCU, WRTC and the Sub-Commutiee
for Surface Water, particularly at the beginning of the project when it will be necessary 10 review
existing information and integrate the results of previous, or parallel studies into this long-term
study.
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9. THE WAY FORWARD

This section outhines some of the possible steps that may be taken to achieving the ultimate objective of
this prelimmany Terms of Reference study. The ultimate objective is clearly the implementation of the
long-term study . under the auspices of the WSCU as a project with all the necessary funding, management
and admimstrative frameworks that might be required for its successtul execution. However, the route 1o
achieving this objective comprises a senes of crucial stages, cach of which needs 10 be appropnately
negotiated before the project implementation stage can be reached. The following sequence of stages
comprises & possible way forward for the WSCU, with the support of the WRTC

9.1 Stage 1: Attain a “decision to proceed™ from Council of Water Ministers

Before any further progress can be made in the direction of implementation, a further round of comment
and possible modification of this TOR document is required 1o ensure that it can be considered to reflect
the views of the Member States and can therefore be presented 1o the Council of Ministers for approval
The steps under stage 1 are therelore as follows ¢

J The TOR s distnbuted through the WSCU for comment during the first few months of 2001 and
the drafting team incorporates all cnucal comments imto a finahsed document. It should. however,
be noted that the funding for the TOR project was for 2000 only and therefore the drafting team
have only hmited resources available for ediung this document.

J The WCSLU submats the final TOR document 1o the Surface Water Sub-Commitiee of the WRTC

- The WRTC recommends a “decision 10 proceed” 10 the Council of Water Ministers, as well as any
specific conditions that the WRTC might want 10 attach 1o the execution of the long-term project

J The Council of Mimisters make a “decision 10 proceed” and specify project conditions.
9.2 Stage 2: Publicise the project

The next stage should be the distribution of the TOR document (by the WSCLU ) 10 all cooperating panners
(re. relevanmt Government departments, funding agencies and NGOs). The WSCU should attach a covening
official explanatory memorandum to indicate that further moves toward implementation has the approval
of SADC.

9.3 Stage 3: Procure funding

One of the ssues that has been recogmsed by the TOR drafuing team s that all funding agencies have
different requirements as far as formal funding proposal formats are concerned. It was not therefore
possible to draft this document in a way that will be directly apphcable 1o any specific funding agency. A
further proposal drafung step will therefore be required once potential funders are identufied. It is not
Clear, at thas stage, who will be responsible for drafting such proposals and this needs 1o be determined as
pan of stage 3. The three main components of stage 3 are therefore:

J  The WCSL hosts a Funding Workshop to wiich all interested cooperating panners are invited. The
purpose of such a workshop would be 1o address any problems, or 1ssues, and wdentify any further
requirements that potential funders may have, preparatory to drafting proposals.

J Idenufy the individuals or orgamisanions that will be responsible for drafting the funding proposals
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Effectuve cooperation between the Country Study Teams and the relevam Basin Study Teams 10
ensure that issues related 1o data qualiny. for example, are commumcated from the groups
responsible for collection and collation (CSTs) 1o those responsible for modelling (BSTs).

With respect 1o capacity building, one of the entical issues will be 1o dentfy enough individuals
within the region who are imerested in the field of water resource management 10 make
themselves avalable for traming. A further factor is that they remain in the field after the long-
term study has been completed, 1o turther apply their knowledge and expertise within the region

While data quahty mught be considered a cntical success factor in determining whether it s
possible to develop adequate regronal relationships., it should also be remembered that the long-
term study presents an opportunity 1o review existing data in a broader regional context. While it
may therefore be difficult 10 improve on the quality of existing data for individual sites, it should
be possible 1o ensure that only sutable data are used in the regional extrapolatnons. The result
should be information that 1s of a better quahity and rehability than presently exasts, as well as the
identification of areas where improved data are required in the future.
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and agreements and appoint them 1o convent this TOR document into the required formats.
- Indiviadual tunding agreements are fomulated and actvated

This stage s expected 10 operate in parallel with the next stage (stage 4), as it 1s assumed that the
Implementing Agent will play a major coordination role between the funding agencies and the WSCLU (and
other SADC simictures)

%4 Stage 4: Launch Implementing Agent

It will be necessary to determine from potential funding agencies whether a Responsible Body (see Section
4.2 and Figure 1) would need to be appoimted 1o act as a direct Governmental interface for funding. The
other components of this stage, which should operate in parallel with stage 3, are as follows:

< Appoint an Implementing Agent by whatever method 1s decmed appropriate by the WSCU and
preceded by an open tender process if required. It has already been suggested that the Water
Research Commission of South Afnca is one possible choiee as the Implementing Agent. However,
the exact role and responsibilities of the 1A will have 10 be clanfied before further options can be
considered

J Establish the WSCU management interface with the Implementing Agent (and Responsible Body if
required ).

9.5 Stage 5: Launch Project Implementation via Implementing Agent
This stage involves operationahising the management interface between the WSCU and the Implementing

Agent and reference is made 10 section 4.3 for the detals of the proposed management structures for the
techmical implementation of the project
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APPENDIX A STAKEHOLDERS AND ROLE PLAYERS

There s insufficient space in this document to hist all the identified individual stakeholder names and
addresses. This appendix is therefore limited to identifving the main orgamisations that either have the
potential 10 benefit from the long term project, or who could contnbute 1o the success of the project. This
hist does not include the potential funders as they are identified in Appendix B. No antempt has been made
10 hist the many povate consuliing compames that have the potential 1o contnbute 10 the project as it s
unlikely that the project team would be able 1o provide a complete list.

Al

A2

National Water Authorities

Department of Water Affairs, Mimistry of Energy and Water, Angola

Depantment of Water Affairs, Botswana

Secr. General Perm. Du CNAEA, Democratic Republic of Congo

Department of Water Affairs, Lesotho

Hydrological Branch, Mimistry of Irmgation and Water, Malawi

Mimstry of Economic Development and Regional Cooperation. Mauntius

Direccao Nacional de Aguas, Mozambique

Depantment of Water Affairs, Mimistry of Agnculture, Water and Rural Development, Namibia
SADC Contact Point, ¢/o Mimistry of Foreign Affairs, Sevchelles

Department of Water Affairs and Forestry, South Afnca

Water Resources Branch, Mimistry of Natural Resources and Energy, Swaziland
Ministry of Water, Energy and Minerals, Tanzama

Depantment of Water Affairs, Zambia

Hydrological Branch. Mimistry of Rural Resources and Water Development, Zimbabwe

Regional Cooperation Organisations

SADC Water Sector Coordination Unit, Lesotho

OKACOM

Coordination Centre for Southermn Afncan FRIEND Project, Tanzania
Zambezr River Authonty, Zambia

Environment Resource Centre for Southern Afnica

Waternet, Zimbabe

Afnca Water Network, Kenva

Educational Institutions

Umiversity of Botswana, Botswana
Umiversity of Lesotho, Lesotho

University of Malawi, Malaw)

Umiversity Eduardo Mondlane, Mozambigue
Umiversity of Namibia, Namibia

Umiversity of Cape Town, South Afnica
Umiversity of the Western Cape. South Afnca
Stwellenbosch University, South Afnica
University of Pont Ehzabeth, South Afnca
Port Elizabeth Technikon, South Africa
Rhodes Umversity, South Afnica

Fornt Hare University, South Afnca
Unmiversity of Transker, South Afnca
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Ab

A7

University of Natal, South Afnca

Zululand University, South Afnca

Unmiversity of the Witwatersrand, South Africa
University of Pretona, South Afnca

Rand Afnkaans Umiversity, Pretona
University of the North, South Afrnica
University of Zenda, South Afnca
Potchetstroom Umversity, South Afnica
University of the Free Stuate, South Afnca
Umiversity of Swaziland. Swaziland
Umiversity of Dar es Salaam. Tanzama
University of Zimbabwe, Zimbabwe

Institute of Witer and Samitation Development, Zimbabwe

International Organisations

Food and Agnculture Orgamsation (FAQ)

Global Water Partnership

UNESCO. Kenva

United Nations Development Programme (UNDP)
World Meteorological Organisation (WMO)
World Bank

Afncan Development Bank

Development Bank of Southern Africa

Organisations outside the Region

Centre for Ecology and Hvdrology, UK
IRD. France

Others
Water Research Commission, South Afnca
NGOs

International Rivers Network, Botswana

Group for Environmental Monitoring, South Africa

Environmental Monitoring Group, South Africa

International Union for the Conservation of Nature (IUCN), Zimbabwe
Okavango Ligison Group, Botswana WaterNet, Zimbabwe
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APPENDIX B POTENTIAL FUNDERS

The SADC Water Regional Strategic Action Plan was presented 10 international co-operating partners at a
Roundtable Conference in November 1998, It was agreed that the project ideas should be expanded to full
project proposals. In April 1999 an imtenm step was taken when a panel of expens produced a project
concept note (PCN) for each of the proposed projects. The subject of this report 1s PCN 14, On this basis
the co-operating pariners were requested to express interest in particular projects. It was anticipated that
the co-operating partners would assist with the further elaboration into project proposals of those PCN's in
which they had expressed interest in a manner that met the procedural requirements of their institutions.
By mid 2000 this was underway.

None of the agencies expressed firm interest in PON 14, The analysis in this appendix consequently seeks
10 build on the elaboration of the project and 10 identify elements in the strategic plans of the regionally
active agencies that indicate a match with the project elemenmts descnbed in this report. The rescarchers
have structured the project information such that with minimal adjustment the procedural requirements of
any of the agencies could be met.

The match of these project proposals with the strategic plans of the co-operating partners rests on the
following propositions:

Water resource assessment is a pre-condition for effect water resource management;
Knowledge about water resources is a key element in SADC regional inter-state co-operation on
waler resources management,

Water 1s a key resource in environmental management especially in the semi-and conditions
expenenced in most SADC states;

The project success depends on and s structured 1o ensure extensive capacity building in the
hyvdrological observation and analvtical departments of the governments:

Since most of the niver basins are shared between several states, comprehensive water resources
assessment is impossible without inter-state co-operation;

Agenda 21 Chapter 18, identifies water resource assessment as one of the focus areas for action
and calls for an extension of data collection and analysis of water resources;

Successive intemational forums such as the UN Commission for Sustainable Developmemt
(CSD6) and the Second World Water Forum have called for increased understanding of water
resources and their management,

The imternational development agencies seek 10 implement the outcomes of these international
forums; and

The project 1s multi-faceted and from its scope will probably require several supporn agencies on
state. basin or topic hines.

0O O 0O O C OO

C

C

The following sub-sections wdentty some of the Imermational Agencies Active inthe SADC Waer Sector,
B1 African Development Bank (AIDB)

The AfDB is essentially an investment financier but does have a technical assistance and capacity
building programme. No further information is available at present.

B2 Belgium (Source: SADC Water Roundiable Statement)
Belgium has a general cooperation agreement with SADC within which water is a prionity, more
specifically sectors such as water and sanitation, capacity building, education and trmmming. Belgium s also

concerned with water legislation, implementation of the Protocol on Shared Watercourse Systems and
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sectonal policy and strategy . Current projects relate to the Drought Monntoring Centre and small water
bodies for aguculiure and fishenes. A fund for capacity burlding is envisaged.

B3 Canadian International Development Agency - CIDA (Source: hup:/www . acdi
cida.ge.ca)

CIDA s active in Swaziland, Mozambigue, Zimbabwe and South Afnica. It has been concerned with
wetlands, hydrology, hydro-power af the regional level. Canada's official development assistance program
concentrates resources on six programme poionities. Those of importance 1o this project are:

J “Infrastructure Services: 10 help developing countries 1o deliver environmenially sound
mfrastructure services with an emphasis on poorer groups and on capacity buiiding; and
Q Environment: to help developing countries 1o protect their envivonment and 1o contribute 1o

addressing global and regional environmemal issues.”

Afnca and Middle East Branch s one of CIDA's four geographical branches and it has a division for
southerm Afnca. CIDA devotes the highest share of its resources to Afnca. While the programme 1s
“firmly rooted”™ in key selected individual countnies, support for regional imtiatives is set to grow as they
assume greater importance. The Branch’s prionities are the reduction of poverty and the promotion of
peace and secunty. Emphasis s also placed on combating desertification and promoting sound
environmental management.

B4 Denmark International Development Agency - DANIDA (Source: Final draft
Policy paper on water resources management, Mimistry of Foreign Affairs, May
2000.)

DANIDA s currently active in Tanzama, Zimbabwe, Mozambigue, Malawi, South Afnca as well as with
Zacplan. The fundamental pnnciple of Damish development assistance 1s sustainable poverty alleviation.
One of its three cross-cutting themes is the promotion of environmentally sustainable development and
protection of the global environment. From this the objective of DANIDA's water resource management
policy 1s derived 1o be:

“1o support integrated and efficient water resources development and managemen: thar
contributes 1o long-term environmentally sustamable economic and social development and
specifically, enhances the right of access 1o the resource by the poor and vulnerable groups and
empowers these 1o improve their ivelihood".

Support will chiefly be provided as a sector support programme focused on certan countries and with an
emphasis on capacity buikding. The operational scope 1s descnbed in five "blocks’ one of which 1s the
development of adequate monitonng, information and decision systems,  These could be at regional,
country or sub-nanonal scale. At the imernational level DANIDA seeks 10 co-operate with other
orgamsations. The policy paper further identifies capacity building and information, monitonng, research
and technology development as specific pohicies and strategies.,

BSs Danish Co-operation for Environment and Development - DANCED (Source:
-

DANCED 1s actuive in the environmental ficld in Namibia, Tanzama, Zambia, Zimbabwe, Botswana and
South Afnca and has assisted at basin level with Zacplan. The assistance at natnonal level 1s based on
individual strategic country papers. DANCED functions under the auspices of the Mimistry of Environment
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and Energy and co-ordinates activities with DANIDA . Tt is pan of the Damish environmental imtiatives in
developing countries and its imnial effonts have been in the southem Afncan and south east Asian regions

The overall objective is to contribute 1o the restoration of the global environment with key prionty arcas of
urban development, sustanable forest management, biological diversity and coastal zones. These arcas are
strongly based on ahignment with dentified Danish expertise.

At the regional level the Danced strategy directs its efforts towards problems of a transboundary nature and
where other agencies are co-operating. The forms of possible assistance include monitoning of the
environment, data collection, support for intermational conventons and capacity building. Potential
regional efforts include the optimal exploitation of water resources at a regional level as pan of a
programme 1o reduce natural resource degradation.

B6 Deuntsche Gessellschaft fur Technische Zusammenarbeit (GT7)
Acuve in South Afnca, Zamia, Zimbabwe.
B7 Department for International Development (DFID - UK)

DFID is active in the water sector in Namibia, South Afnca, Zimbabwe, Mozambique, Lesotho, Tanzania,
Zambia and supports the FRIEND project.

DFID aid s directed in general terms by the British Government's, 1997 White Paper on International
Development: Eliminating World Poventy: A Challenge for the 2181 Century. With the theme of poverty
chminatnon, water and food are identified as an important component.  As far as the former is concerned
the policy 1s 10 suppon “international effonts through the United Nations, other agencies and bilaterally o
implement key pnnciples for sustainable integrated water management as set out in Agenda 21,7 Within
a commitment 1o adopting a comprehensive framework the focus is on the delivery of safe water and
community empowerment while treating water as both a social and economic good. The White Paper also
commits DFID 10 environmental sustaimability and regeneration.

At the water sectoral level DFID has published a consultation document entitled, Strategies for Achieving
the International Development Targets: Addressing the Water Cnsis. DFID will work principally with
governments as the decision-makers in resource allocation but also commits 1o wider alhances inter aha
with cvil society. It wall use ats particular strengths through responses in supporting institutional
transformation, promoting best practice and generating and shanng Knowledge. Further:

“4.6.9 Effective water governance requires through scientifically accurare informanon about the
water domain to be compiled and made widely available. The collection, anaivsis and open
sharing of waler resources data is of vual importance if a balanced water future is 10 be a
reality.....Baseline information s especially importani.”

However in the specific actions histed under the above responses there are only very indirect hinks 1o the
type of basic functions envisaged in the assessment project.

BS European Union - EU (Source: hup:/europa.cu.int)

The EU is supporting SADC-HYCOS, SATAC of the Global Water Partnership (GWP) and the
implementation of the SADC Water Protocol. EU support is directly linked 10 the LOME Convention and
represents practical co-ordination where joint action of its member states is needed. EU channels fifteen

per cent of the aid provided 10 ACP countnes by its member states.
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“EU action s founded on theee priory areas of support and three guidimg principles.

The first area of support comprises growth factors, development of the private sector,
comperitiveness and emplovment. The second concerns social policies, access 1o basic services
and food security, The thivd concerns support for regional cooperation and integraton, to which
the EC continues 1o assign special priority

The Unsom has also defined three gwiding principles which should be rowtinely wken into aecount
i all Kinds of Community supporr. First, political, adminestraiive and imsvtutional reforms should
be encowraged and support given for capacity building at government level or at more
decentralised levels, for example enabling economic operators and social plavers 1o form
representative bodies. A second puiding principle entails promotng, in all spheres of the
partnershup. a gender-sensitive approach based on the reduction of disparities between men and
women, notably by carrving owr the necessary ampact studies and  encouraging  the
implementation of positive action. The third principle gwiding the Union s that sustamable
management of the environment and natural resouwrces is part and parcel of the developmen:
process, Showung concern for the enviromment s nor a luxury, o s often a hev element in
combanng povery.”

BY Global Environment Facility - GEF (source: hup /Z/www gefweb org)

GEF has provided funds for water related projects on Lake Malawi, Lake Victona and the Okavango
Delta. GEF was established as a “mechanism for international co-operation for the purpose of providing
new, and additional, grant and concessional funding 1o meer the agreed incremental cost of measures 1o
achieve agreed global enviconmental benefits in the areas of....international water........", The key entena
for ehigibility are that the proposal must reflect national or regional pnionties and must improve the global
environment or advance the prospect of reducing nisks 1ot Countnes must achieve ehigibihity through
ACCesSI0n o International conventions.

The operational strategy directs GEF's efforts in four focal areas and ten operational programmes. The
tocal arca of potential imponance 1o this project 1s “Intermational Water” and within this are operational
programmes number 8 “Waterbody-based Operational Programme “and number 9 “Integrated Land and
Water Muluple Focal Area™ A further possible hink s with Operational Programme Number 12:
“Integramed Ecosystem Management” within the *“Multifocal Area”™. GEF envisages that it will fulfill a
catalynic role in restonng or protecting waterbodies but will only be a small pan of the overall programme.

Although there 1s a focus on international co-operation and the determination of baselhine actions, this
project would have difficulty fiting into the programme scope. envisaged interventions or types of
activities of any of the three operational programmes. The only potential intervention s histed as “8.%d)
encourage the use of sound scrence and technological mnovations for management”. Further work would
be needed 10 examine the basis for GEF including on the Mekong River Basin project a project component
on basin modelling and analyucal 1ols that include mputs such as hyvdrological modelling and
supplemental data collecuion. surveys, monitoring and mapping.

B10  Japan International Co-operation Agency (JICA)
Active in South Afnca. No further information at present.
Bl Norwegian Agency for Development Co-operation - NORAD

(Sourcehitp/www norad. no and hitp:Zodin dep.no)
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NORAD is active in the water sector in Tanzama, Zambia, Zimbabwe, Namibia. It i1s concerned with
wetlands, Zacplan and rural water supply.

NORAD=s policy in the water resources sector s 10 integrate the environment into Norwegian
development assistance and 1o contribute to sound management of the global environment and biological
diversity. Four main environmental areas have been given pnority:

O Development of sustainable production systems

< Conservation and sustainable use of biological diversity

- Reduced pollution of sonl, air and water

. Preservation of cultural hentage and management of of the natural environment's cultural valves

Development assistance should help 1o strengthen international cooperation in order to address the global
challenges facing the world by:

AThe environmental priorities in this strategy entail a greater focus on the sustamable use of
natural resources and biodiversuy instead of classical protecnion.

2.2.1 Development of sustainable production svstems and management of natural resources

Water use plans showld cover entire carchment areas and include mapping, monitoring, analvses,
a clartficaton of property and user rights 1o and the future use of water resources. Measures for
a betier and more efficient use of fresh water should be supporied @

B12  Netherlands International Development Agency - IDGIS (Source: Policy Prionites for
Netherlands development Assistance, Volume 2, Ministry of Foreign Affairs, July 1998.)

IDGIS 1s active in the water sector in Mozambigue, Zimbabwe, Lesotho, Tanzama and Zambia. It has been
concerned with wetlands and the Zacplan. The Netherlands Development Assistance (NEDA) policy
framework identifies three key challenges namely, poverty alleviation, enhancement of equity and
sustainable ecosystems mamtenance. Within this, one of the focal points is the development of integraed
walter resources management (IWRM) approaches. The NEDA support programme is grouped into two

spheres of actons,

Firstly in the sphere of building instututional capacities the pnonties are institutional capacity at the local
level that seeks to empower commumities, human resources development, awareness raising. and
international dimensions in areas such as nver basins, Funthermore imtiatives in research, information and
technology development are supported that have foci on creating national and regional capacities and
generatung information and analyses that support IWRM,

Secondly, NEDA supports the sphere of water uses and functions within which ecosystem mamtenance is
a key aspect.

B13  Swedish International Development Agency - SIDA (Source: hup//www sidase)

SIDA s active in Angola, Mozambique, Namibia, Zimbabwe, Zambia, Tanzama and Botswana. It is also
mvolved in awareness and education programmes, shared nvers, SADC-WSCU, OKACOM, Zacpro 6 and
ZAMCOM. Within the overall goal of Swedish development co-operation 10 raise the standards of living
of the world's poorer groups, SIDA has as one of s specific objectives “the long term sustainable
management of natural resources and the protection of the environment™ . SIDA inegrates environmental
aspects ino all development co-operation programmes in accordance with the undenakings ensuing from
Sweden's accession 1o Agenda 21, SIDA gives pnonty 1o supporting the management of scarce water
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esources,

SIDA as one theme promotes knowledge as the key to development. In this context it gives pnomy among
others 1o human development in public admimstrations and promotes knowledge about 1ssues that may
prevent conthict. On the latter 1opic 1t has suppornted research into the potenual for confhict over water
resources in southern Afnica. A charactensnc of SIDA's operations is that it seeks 1o promote networks as
demonstrated by ns hosting and financial suppon of the Global Water Pannership and ns close ¢o-
ordination with the European Umon and other mululateral and bilateral agencies.

SIDA has developed a special imnative on sustamable water resources in southern Afnica. This imtianve
is sand 10 be catalyvie in nature in order 1o stmulate addinonal investments in the sector. Itams to achieve
improved planming and understanding of water resources by anter aha supporting research and
development of methodologies for integrated management of water resources. It secondly ams a
improved management of water resources by supporting environmental surveving and the work of nver
basin commissions.

B14  United Nations Development Programme (UNDP)

The UNDP has supported the SADC Water Round Table process in accordance with s mandate for
capacity building i national and regional institutions. Teis the lead institution directing the UN Secretany
General's Special Imtative on Africa.

B1S  UNICEF

The WMO s & constituent organisation of the United Nations system concerned with children in
development. UNICEF s active in all the SADC states. Pant of its activities relate 1o water and sanitation
services

B16  United States Agency for International Development - USATD (Source: hup://
www usand.gov)

USAID 15 the federal agency that manages US foreign economic and humanitanan assistance programmes
around the world. It has a number of programmes but in the context of this project any assistance would
be provided through the development assistance account. In SADC, USAID operates from the Regional
Center for Southerm Afnca situated in Gaberone. Itis active in Zambia, Malawi, Swaziland, Mozambique,
Lesotho, Angola, South Afnca and Tanzania. It has supported the implementation of the SADC Protocol
on Shared Water Courses. It also supports the SADC-ELMS imtative on Environment Information
Systems. Concerned with Sector Assessment, SADC-WSCL at the regional level.

USAID seeks 10 achieve sustinable development through six imterrelated goals that include bulding
human capacity through education and trmming and the protection of the environment. USAITD structures
s programme i a strategic bewrarchy,. Apart from capacity building the structure relevant 1o this project
L

Goal 5: The world’s environment protected for long term sustanability.
Objective 5.5: Sustamable management of natural resources increased.
Programme Approach 5.5.1: Management of forests, water resources and coastal
zones improved..

The Innative for Southern Afnca (ISA ) is USAID's regional approach for supporting the SADC states and
links 10 the special Development Fund for Afnca. 1t includes a natural resource management element
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B17 World Bank

The World Bank 1s active in the water sector in Angola, Malawi, Namibia, Mozambique, Lesotho, South
Afnca. Zimbabwe, Zambia. It was also the lead institution in the SSA Hyvdrological Assessment The
World Bank s essentially an investment financier but does have a techmical assistance and capacity
building programme. No further information at present.

BIS  World Food Organisation (FAO)

The FAO 15 a constituent orgamsation of the United Nations system. 11 1s not a funding agency per se but
provides facilitation and technical suppon 10 member states and regional imtiatives on matters
relating 10 food and food security. Its interest in the water sector is established by the role of
irmgation in food security.

B19 World Metrological Organisation (WMO)

The WMO is a constituent orgamisation of the United Nations system. It is not a funding agency per se but
provides facihtaton and technical suppont on hydrological matters to member states and regional
minatves, Itis active in SADC-HYCOS.

B20  Other Partners that attended the Water Roundtable Conference
Finland, France, India, Italy, Porugal, Switzerland

Chnistan Aid, Development Bank of Southern Afnca, Group for Environmental Monnonng, Intemational
Union for the Conservation of Nature (IUCN), International Academy for the Environment, Unned
Nations, Habitat. Unesco, UNEP, WHO
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Appendix € SECONDARY BENEFITS AND SPINOFFS

It s recogmsed that the long-term study needs 10 be very focused on the stated mms and objectives
However, 1118 also recognised that the development of the vanous databases and technologies could lead
to related mmatives. Thas section s therefore designed 1o adentify some of the benefits that could resul
from the long-term study which are not directly associated with the objectives. 11 s possible that some
addimonal work may need 10 be undertaken within the long-term study 10 maximise these benefits and
there is theretore some overlap between thas appendin and Section S which outhines the scope of work.

C2 Secondary benefits associated with environmental flow requirements

The need for environmentally sustanable water resource management and the quantificaton of
environmental or ecological flow reguirements of nivers and estuanes 1s receving increasing intermational
attention and within the SADC region. South Afnca has recently modified its water law 1o account for
such requirements, while Zimbabwe, Namibia and Mogambique have also staned 1o develop gmdelines for
conserving the ecological status of water bodies.

Expenence suggests that it is very important 10 understand what the reference abiotic conditions were in
nvers which are now subject 10 water resource developments (through the construction of reservoirs, the
development of distributed run-of-river abstraction schemes and land use changes). One of the major
components of the abiotic condition of a niver is the flow regime and the results from the long-term project
will provide a sound database of time senies of natural nverflows plus information on the current levels of
water resource development and land use modification.

It 15 not the express purpose of the long-term project 10 develop procedures and software for the
determination of environmental flow requirements. However, it would be extremely useful if the SWMT
could ensure that the data generated by the study 1s compatible with any methods being used within the
region 1o establish environmental flows. This will be an issue relaed 10 activity 5.4.1 (daabase design).

2 Secondary benefits associated with Ground Water resource assessment

The assessment of ground water resources 1s not expected 1o be included directly in the study and forms
part of a parallel SADC Water Sector imtiative (PCN 6: Groundwater Management Programme for the
SADC Region). However, there are important hinks between surface water and ground water, which
should not be ignored, and a relanvely small amount of addinonal effort undenaken as part of this
proposed study could be extremely beneficial. Two specific areas where important hinks have already been
idenufied are ground water recharge and the ground water contnbution to streamflow.

C2.1  Ground water recharge

One of the necessary components of the long-term project will be the compilation of monthly
ranfall nme senes tor cach identified quaternary catchment within the region. In addinon, spatial
coverages of 1opography. soils, vegetation, land use and geology will also be compled. All of this
information s required for the successful estimation of recharge, but addinonal work will be
required 1o develop a procedure for recharge calculanons, This procedure could be developed as a
separate ‘'model’, or the ramtall-runoff model chosen for use in the long-term study 1o generate
nverflows could be modified 1o imclude a method for ground water recharge estimation. Some of
the issues related 1o recharge estimation are also referred 100 the following section

C1.2  Ground water contribution to streamflow
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The South Afncan expenence suggests that what surface water hydrologists refer 1o as “base-flow’
twhich 1s commonly estimated using some graphical procedure 10 separate the high amplitude
quick-flow response of a nver, from the lower amphitude base-flow response) 1s not always
equivalent 10 what ground water speciahsts would recognise as being contributed from the ground
water body. This may be related to the fact that base-flow response in nver flow regimes includes
drainage from the sub-surface zone Iving above the phreatic surface. Such processes might
nclude drammage from temporarily satorated sonls, perched water tables and drainage along
fracture zones that are temporanly saturated and where the driunage vector has a major honzontal
component (such as in areas of steep 1opography). Water that 1s considered 1o be ground water
‘recharge’ from a surface hydrologists view point (1e. vernical dranage past the soil zone) may
therefore not reach the true ground water table and become ‘recharge’ from a ground water
hvdrologists view point.

I the long-term study is 10 mclude an assessment of the ground water contribution 1o streamflow,
the above issues need to be resolved and incorporated into any techniques that are developed o
carry out the estimations.  As with recharge estimations, a separate model could be used, bt it
may be preferable 10 modity the rainfall-runoff model chosen for the main study to include
components that will allow the ground water contnbution to be estimated. It 1s important to
recognise that a complex rimnfall-runoff model would not be appropnate to the proposed study
and any enhancements related 10 ground water interactions would necessanly be relatively simple
and take 1nto account the type of information available for parametensation. However, if ground
water interactions are 1o be included, this will have 10 be considered when choosing which model
1o use and adapt. as not all models would lend themselves to the type of modifications referred 1o,

C3 Secondary benelits associated with drought susceptibility

The time senes of monthly rainfall and nver flows that will be generated as pan of the long-term study will
have an almost direct benefit in terms of the assessment of regional susceptibility 1o drought. It will be
straightforward to identfy periods of below average rainfall and nver flow and 10 assess their regional
extent within the context of SADC as a whole.

4 Secondary benefits associated with Nood susceptibility

While the long-term study will be based on a monthly time resolution of information, the raw data are at a
danly resolution in most countries and will have to checked for quality before they can be summed 10
monthly. The first potential benefit from a flooding perspective will therefore be related to the quality
control of raw rainfall and flow data. A funther benefit relates to the type of estimation equations
frequently used for esumating floods with different return periods. These are often based on physical
catchment information of the type that will be compiled as pan of the spatial data collection programme, as
well as mean annual statstics of rainfall and flow which will be obtainable from the simulated natural ime
series.

CSs Secondary benefits related to daily modelling and using daily time series data

While the long-term study will concentrate on the simulation of monthly nver flow tme series, much of
the raw data will be collected and checked in the form of daily data. In addition, the regionalisation of
monthly model parameters and associated compalation of physical catchment data will provide background
information for further studies related 10 the use of dmly hydrological simulation approaches. There are
existing rescarch imtiatives within the region that are attempting 10 use extensive data sets of monthly time
senies data, together with mited danly data, 1o generate more geographically widespread information on
the charactensties of daily flow regimes. The results of the long-term project will provide addinonal
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impetus 10 such research effons in that regionally companble SADC-wide monthly data will be made
available,

6 Secondary benefits associated with the adequacy of hydrometeorological gauging
networks.

While it s not the express purpose of the long-term study 1o evaluate the hyvdrometcorological gauging
network within the region, s inevitable that information and comments on the adequacy of the network
will be generated by the study . This intormation may then be used by other projects 10 provide motivation
for the establishment of new gauging stations or the revision of member states networks,
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Appendix D ASSOCIATED PROJECTS

This hstas imtended 1o identify projects and programmes of a regional or international scale that may have
hinkages 10 this study whether through the sharing of data. the use of consistent database structures,
techmques or processes, 1tis possible that the associated projects may contribute 10 the long-term study. or
that the proposed study may make a contnbution 1o the associated projects. However, the project team
accept that this st s by no means exhaustive and that one of the tasks of the long term study team will be
10 carry o a detailed survey of available information 10 avoid duplication and 1o ensure that previous
studies are added 1o, rather than repeated

D1 SADC Regional strategic action plan

This assessment project s pant of the SADC Regional Strategic Acnon Plan. The Plan includes a
comprehensive range of projects that are directed towards improving regional co-operation in water
resources planning and management. 1tis imended that all of these projects will be undertaken in parallel
with this project under this goidance of the SADC Water Sector Coordination Unit. The purpose of hsting
some of them here is o reinforee the imperative that duphication of work is 1o be avoided. In a sense they
all have relevance 10 this project but those more directly linked are (Source: Project Concept Notes ).

D1.1  Project No 3. Capacity building for Joint River Basin Management

The broad objective is to improve national and regional capacity in joint nver basin planming and
management.  More speaific objectives include the strengtheming of existing river basin
institunons, guidelines and procedures, information acquisition and shanng and captunng lessons
learnt 10 increase institutional memory. The objective links strongly to the capacity building
objectives of the assessment project.

D1.2 Project No 4. Consultative Forums on Water Issues

The core objective 1s o involve stakeholders from government, nver basin organisations, suppon
providers from universities and consultancies and organised civil society in regular and purposeful
consultative and capacity building forums. One element of this that has already been launched jis
the "Water Weeks™ orgamsed by the SADC-WSCU in each of the states. In addition regional and
basin-level forums are envisaged. This project will provide useful mechanisms for consultation
activities on the assessment project.

D1.2  Project No 6. Groundwater Management Programme (GMP) for the SADC Region

Whereas the project that is the subject of this TOR concerns surface water, the GMP s the
comparable groundwater programme.  The physical link between surface and ground water is
patent and many would argue that their analysis should not be separated. Nevertheless there are
compelling institutional and discipline specific issues that have led to the separation in the
SADC-RSAP. The GMP has advanced significantly and has already been partly funded. The
GMP has ten constituent projects dealing with capacity building, standards, information systems,
momitonng networks, mapping, estabhishing a research institute or commission, publicity and
three charactenistic aquifer resource assessments. Most of the genenc components of the
programme have equivalents in the surface water assessment and it will be cntical for the laner
firstly not 10 repeat genenc work and secondly 10 ensure maximum linkages through aspects such
as capacity building and data structures.
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D4

DI.S

D16

D1.7

D2

Project No 15, Expansion of SADC-HYCOS.

The SADC-HYCOS (Hydrological Cyele Observation System) project is a component of the
ntermational WHYCOS programme of the WMO. Tt is concerned with the caprure of real-time
hydrological data and has been successfully operating in several SADC sttes for a number of
yvears. The project has hinks 10 the assessment project through echnical aspects such as data
formats, observanion calibration and through insttutional aspects such as techmcal capacity and
information shanng

Project No 16. Regional Project 1o Control Infestation and Translocation of Aquatic
Weeds.

This project concerns atself with data gathenng, scientific study,  imermanional strategy and
cooperanon, legislanon and public awareness concerming aguatic weeds

Project No 17, Training in Surveving, Mapping and Geographic Systems.

The objective of the project 1s to increase regional capacity in the core topics of water resource
management such as acnal photography, satellite imagery, geophysies and  geographical
information systems (GIS). A number of imtiatives in this project are already underway notably
GIS mammng in Botswana. This project also links strongly 10 the programme of SADC
Environment and Land Management Sector (ELMS ) The capacity building elements of the
assessment project will have to mtegrate with this project

Project No 22 Human Resources Development Programme
This project addresses the general human resource needs of the water sector in SADC. The
objective 1s 10 develop and implement a human resource development plan for water resources

nstitutions in the region.

Zambesi River Action Plan (ZACPLAN)

Zacplan was imtiated in 1985 by the then fronthne states orgamised as SADCC with the objective to
promote environmentally sound water resources management in the Zambesi River System. Zacplan 1s
constituted by 19 projects (so-called Zacpros), Inmtially it was coordinated by SADC-ELMS and now by
SADC-WSCU. Zacpro 6 has now largely become the responsibility of the Zambesi River Authoniy
(ZRA). The whole plan is now under review.

The projects of interest 1o the assessment project are:

J

.

J

Zacpro 3 & 4 Development of human resources, administrative and  institutional structures and
techmeal capabilinies

Zacpro S : Development of a basin-wide, umified monitoring system related to water guality and
quantity (now absorbed into Zacpro 6),

Zacpro 6 Development of an integrated water management plan for the Zambesi River.

Of parucular imponance 10 the assessment project is the first phase of Zacpro 6 concerned with the
establishment of Zachase. The objective was 10 establish a database system for “the collection, processing,
analysis.storage and retneval of mainly hydrological, hvdrometeorlogical and water quality data”™. The
well-established HYDATA programme has been used as the main port of data entry. The system has been
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designed as a screen-operated, interactive tool for database management, data quality control and editing.,
river system description. graphical presentation of records and expon of data and basic stabistics. The
Zacbase is now installed at ZRA but at May 2000 was expenencing techmical difficulties. The further
phases of Zacpro 6 are:

- Phase 2 : Development of simulation models and simulating vanous development senarios, A
consortium of Nordic funders was formed but it appears that Sida will take the imtitive.

. Phase 3 : Idemification of a draft action plan

- Phase 4 : Implementation.

D3 National projects

There are potentially a large number of national projects that will be of relevance and support to the long-
term project. However, it is assumed that these will be identified by the Country Study Teams more
accurately and successfully than was possible during the imutial 1-vear TOR project

D4 World Meteorological Organisation

The WMO has many programmes and projects that are relevant 1o this project. They are mostly of a
general nature but may provide specific guidelines on techniques or data. The World Meteorological
Orgamization s involved in the implementation of one of the pnonty programmes of United Nations
Special Imtiative on Africa (UNSIA) under water namely, “Expand Fresh Water Assessmenmt”. The
strategy developed by WMO for the implementation of this prionty programme 1s tied 1o the follow-up to
the recommendations of the WMO/ECA Conference on Water Resources in Afnca: Policy and strategy
(Addis Ababa March 1995), and 10 the implementation of the WMO World Hydrological Cycle Observing
System (WHYCOS) and its regional and sub-regional Hydrological Cyele Observing System (HYCOS)
components. Mali, Ethiopia, Uganda, Mozambique and the Zambear River Basin were selected by the
working group of the water cluster of UNSIA for concerted UN agency water cluster activities under the
Inmtiative,

D4.1  Constituent bodies and major programmes

Commission for Hyvdrology

Regional Working Groups on Hydrology

Programme on Basic Systems in Hydrology

Programme on Forecasting and Applications in Hydrology
Programme on Sustainable Development of Water Resources
Programme on Capacity Building in Hydrology and Water Resources
Programme on Water-related Issues

OC000000

D4.2  Projects

WHYCOS and SADC-HYCOS

HOMS

INFOHYDRO

STEND

Comprehensive Fresh Water Assessment

COCO00O0

D4.2.1 WHYCOS
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D5

WHYCOS s a global programme. modeled on the WMO's World Weather Watch. It has two
Components:

- A suppon component. which strengthens cooperative hinks among paricipating countnes,
J An operational component, which achieves “on the ground” implementation at regional
and intermnmational nver basin levels,

WHYCOS 15 based on a global network of reference stanons, which transmit hydrological and
metcorological data in near real-ume. via satelhtes, 1o NHSs and regional centres. These data
enable the provision of constantly updated national and regionallv-dhstnbuted databases. of
consistently high gquality. WHYCOS aims to support, in all parts of the world, the establishment
and enhancement of information systems that can supply rehable water-related data 10 resource
planners, decision makers, scientists and the general public.

WHYCOS does not replace existing hvdrological observing programmes, but supplements them
tsee the benefits of WHYCOS ). Anaimponam product of WHYCOS s regional datasets that are
of consistent qualiny and can be used in prepanng products for water resources assessment and
management. However, WHYCOS has been concenved, perhaps more impontantly, as a vehicle
for technology transfer, trmming and capacity building. WHYCOS s being developed in the form
of regional components, HYCOSs, which meet the prionties expressed by the participating
countnies. Inats initial phase WHYCOS has focused on establishing components in international
niver basins, in the carchment areas of enclosed seas, and in regions of Afnca that are poorly
served by hydrological information.

D4.2.2 SADC-HYCOS (Source: hup://www. wmo.ch/)

This project covers the 11 continental countries of the Southern African Development Community
(SADC). s implementation started in 1997 with the 2 40 milhon USS grant from the European
Commission funding. The Regional Centre is hosted by the Directorate of Hydrology, Depanment
of Water Affairs and Forestry (DWAF) in Pretona, South Afnica. Technical Assistance (TA) is
provided under a contract awarded to the Institute of Hydrology (TH) (Wallingford UK.). IRD
(France) has been sub-contracted by the IH for the development of the SADC-HYCOS
imnformation system. Several of the data stations were severely damaged dunng the February 2000
floods.

FRIEND (Source: hup://www pangea.org/orgs/unesco/fnend/home . html)

The FRIEND (Flow Regimes from International Expenimental and Network Data) research programme 1s
an intermational study in regional hyvdrology. Its aim s 1o develop a better understanding of hvdrological
vanability and similanty across different regions through the mutual exchange of data, knowledge and
techniques. Such knowledge is vital 10 improve practical water resource and flood design methods.
FRIEND 1s currently Project 11 of UNESCO's fifth Imermational Hydrological Programme (IHP). From a
relatvely modest beginning in 1985 with scientists from just four European countnies, the project has
grown considerably and now involves research institutes, universities and operational agencies from over
90 countnies around the world, There are seven international FRIEND projects in operation,

Objectives:

.

To develop the understanding of the spanal and temporal vanability of hydrological regimes using
regional data sets for the suppon of global scale hvdrological research and the development of nsh
procedure analysis.
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Q To develop the upstreaming of regional models, so as 10 compare them with process models,
generally built from local scales, and so contnbute 1o a more relevant disaggregation of regional
knowledge.

. To sustain observations networks by a contnbution 10 the development of relevant data bases
having improved “easv-to-use/high-technology” ranos in collaboration with WMO.

Products:

. Data sets for global scale Hydrological modeling,

. Reports on regional flow regimes.

- Proceedings of international workshops and conferences.

The Southern Afnca FRIEND Project was imtiated in 1990 and includes organisations from 11 countnes
in Southern Africa. The Southern Afnca nver flow archive contains nver flows from 680 catchments in
11 countnes. A comprehensive range of spatial information is also held, including nver basin boundanes,
digital elevaton, nver network, precipitanion, evaporation, soil, geology and land use data.  The most
recent report, published by UNESCO in 1995, descenbes the results from Southern Africa FRIEND. An
important feature of future FRIEND projects in developing countnes will be training and capacity
building.

Somhern Africa FRIEND has emered a second phase and the project 10 prepare this document has been
accepted as a component of the programme. The programme is overseen by a Steering Committee made
up of representatives from the SADC Member States. The Centre for Ecology and Hydrology (CEH ) in the
UK has secured funding from DEID for 2000 1o 2003 10 support the Southern Afnca FRIEND
programme. The research 1o be camed out under this project is expected 1o include:

Q Application of a gnd based water resource availability assessment approach within the region

- Development of regional low flow analysis methods.

J Assessment of the water balance of selected lakes within the region (including Lake
Nyvasa™Malawi).

- Assessment of rainfall-runoff model parameter regronalisation procedures in two major basins

within the region.

All of these sub-projects include components of capacity building and have the potential 10 make
contributions (as pilot studies) to the long-term study proposed by this TOR document.

D6 Global Runoff Data Centre -GRDC (Source: hup//www bafg de/grde him)

The GDRC s located in the Federal Institute of Hydrology, Germany. What follows is an information
note provided by GDRC. A global hydrological database 15 considered essenuial for research and
apphcanon-onented hyvdrological and chimatological projects at global. regional and basin scales. This
includes water balance studies, investigation of trends in long-term hydrological ume senes, coupling of
hyvdrological and meteorological models, flux of fresh water and pollutants into the oceans, and the
couphing of runoff with water guahty data. Monitoring of runoff 1s indispensable for water resources
planming and management on all scale levels. The principal objective of the GRDC 1s 1o collect and
disseminate hydrological data to suppont projects within the World Chimate Programme (WCP) and the
World Climate Research Programme (WCRP) of the World Meteorological Organisation (WMO) as well
as for other programmes such as the World Hyvdrological Climate Observing System (WHYCOS ) of WMO
and the World Bank and the Global Environment Monitoning System - Water (GEMS-Water) of UNEP
and WHO. The Centre provides a mechanism for the international exchange of data pertaining 1o nver
flows on a continuous, long-term basis. The scope of data collection is global, regional and on catchment
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scale.

Operating under the auspices of WMO gives the GRDC the UN mandate and anidenuty with regard 1o the
United Nations system that as essential for ns imternational recogninon. Hyvdrological and Meteorological
Services of Members of WMO on a multlateral and bilateral basis are the pnncipal data providers for the
GRDC

Atits Twelfth Congress, the World Meteorological Organisation (WMO) adopted Resolution 40 (Cg-X11)
and thus communted aself, as @ tundamental poncipal, "o broadening and enbancing the free and
unrestncted international exchange of meteorological and related data and products.” In this comext., “free
and unresincted” means non-chscnmmatory and without charge, the latter with the meaning “al no more
than the cost of reproduction and dehivery, without charge for the data and products themselves " With
regand 1o the Global Runoff Data Centre, Congress also adopted Resolution 21 (Cg-X1h that encourages
Members (countrnies) “1o support the GRDC through the provision of the hydrological data and related
information that it needs”™.

WMO Congress also adopted the practice that countnies “should provide to the research and education
communities, for thewr non-commercial acuvities, free and unrestricted access 1o all data and products
exchanged under the auspices of WMO" with the understanding that the commercial use of these data may
be subject to conditons. Resolution X11-4 (Pans, September 1996) of the UNESCO Intergovernmental
Counail for the Internanonal Hvdrological Programme (IHP) "Invites Member States 10 review thenr
pohicies for the internanional exchange of hydrological data o that they may be supportive of the research
bemng undertaken on major global isswes™ and further "Requests the THP Natonal Committees to work
with their national Hydrological Services 1o provide the scientific community with access 1o hvdrological
danas and informanon needed for rescarch at regional and international levels... using the inemationally
recogmzed imternational data centres”.

General eritena for data collection are: Data should be collected for nivers which reflect the hydrological
regime of a region or pan of a country, nvers which are economically imporant in terms of population
density and/or agro-based or industnal production and those nvers which dran into the oceans or have an
internal dramnage. Preferably mean dinly discharge data of good quahty and long time senes of discharge
are favoured for entry into the database

As a pnncipal GRDC policy, the responsibility for the quality of data hies with the national hyvdrological
services, The GRDC performs plausibility tests and commumicates with the data providers. The GRDC
has been formally established at the Federal Institute of Hydrology in Koblenz, Germany in 1988, The
Hydrology and Water Resources Programme (HWRP) in WMO s the professional contact panner for the
Centre. The activities of the Centre are monitored by the international Steering Committee of the GRDC
which provides advice on the functions of the GRDC, policy matters, data acquisition, services and the
implementation of vanous tasks.

The Centre operates on the basis of a state-of-the-ant Databank Management System which ensures fast
data entry and retneval services, complex quenes and fast response 10 data requests. The database 18
continuously updated. So tar, 147 countnes contnbuted 10 the development of the database which now
consists of data from over 3.600 statons monitonng about 2.900 nivers worldwide. Within its limited
resources the GRDC s offenng a range of advisory services 10 national hydrological services as incentive
10 provide data. Funthermore a collaboration in the field of database technology is offered 10 national and
international orgamsanons,

The Centre provides users with information for the proper selection of data with regard 10 the objectives of

the chent. The collection of project databases and the provision of data products is performed on request
An important service is the feed-back information for the national hyvdrological services about the use of
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the data. The GRDC-catalog can be requested free of charge. The GRDC encourages researchers 10 use
the GRDC database for studies and research in direct collaboration with the Centre and the Centre s
prepared to invite and accept guest researchers.

D7 Global Precipitation Climatology Project - GPCP (Source:
hup:/www . bafg de/grde. him)

The GPCP s located in the Federal Institute of Hydrology, Germany. What follows is an information note
provided by GPCP. The task of the Global Precipitation Climatology Project (GPCP) is 10 provide the
chimate research community with grndded datasets of monthly precipitation totals based on observational
data. The specific GPCC functions are defined by the Implementation and Data Management Plan for the
Global Precipitation Climatology Project’ (WCRP 1990, WMO/TD-No. 367) and compnise:

Acquisition, collection, and organized storage of precipitation data from surface-based networks.
Quality-control and assessment of the collected resp. used data, correction of errors;
Calculation of gndded area-mean monthly precipitation for the earth’s landsurface:;

Error assessment for the precipitation totals on the individual gndceell:

Combination of the gndded monthly precipitation data from surface-based and satellite
observations (this iem is performed jointly by all GPCP components ),

First steps are taken 1o denve daly precipitation totals based on GTS - SYNOP data;

New GPCC functions have been defined in the framework of the Arctic Chimate System Study
(ACSYS)

. Development of an Arctic Precipitation Data Archive (APDA) including daily precipitation and
snow depth data:

Calculation of area-mean precipitation senes for Arctic nver basins,

GPCC also performs companson studies for gndded precipitation datasets from different sources
(surface or satellite based observations, model results, climatologies from vanous authors),
Furthermore, the GPCC apphlies its analysis system for special studies, e.g the El-Nino
precipitation anomalies in winter 1997/1998.

00 OCOoOoC

OO0

DS The Global Land One-km Base Elevation (GLOBE) Projeet (Source:
http://www.ngdc.noaa. gov/seg/topo/globe.shiml)

The Globe Project is located at the National Geophysical Data Centre (INGDC) of the National Oceanic &
Atmosphere Administration (NOAA) of the US Department of Commerce. It is a co-operation with the
National Acronautics and Space Admimstration (NASA). The Committee on Earth Observation Satellites
established the GLOBE Task Team. It is pant of Focus 1 of the International Geosphere-Biosphere
Programme (1GBP) - Data and Information System. The GLOBE project has developed a 1-km grnidded.
quahity-controlled global Dignal Elevanon Model (DEM).

DY Global Freshwater Quality Monitoring Programme - GEMS/Water (Source:
http://www.cciw.ca/gems/)

The GEMS/Water programme is a multi-faceted water science programme onented towards understanding

freshwater quality issues throughout the world. Major activities include monitoring, assessment, and

capacity building. The implementation of the GEMS/Water programme involves several United Nations
agencies active in the water sector as well as a number of organizations around the world.

D10 International Geo-sphere Bio-sphere Programme (1GBP)
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This is a programme of the United Natons Environmental Programme (UNEP) Its focus 1s on the
mteraction between environment and global chmate change. A workshop was held in October 1999 1n
Narobi 10 discuss how rescarch from the 1IGBP and the Internanional Human Dimensions Programme
(THDP) could contnibute 1o Afnican water resources.  The two sub-programmes of JIGBP that may be of
nterest 1o thas study are

D10.1 Biospheric Aspects of the Hyvdrological Cyele - BAHC (Source:
hup://www.igbp.kva.se/bahe | .himl)

The BAHC addresses the effects of biologically influenced Land surface properties on the water
cycle and the Eanh's heat budger. The BAHC project includes: patch scale observational and
modeling studies of soil-vegetanon-atmosphere transfer processes, regional scale studies of
hydrological fluxes and other land-atmosphere interactions. spatial and temporal synthesis of
hosphenc parameters at the regional 1o contmental scale; and the down-scaling of weather
intormation from GCMs, tor apphication to ecosvstem research. Many of these studies involve
close collaboration with the World Chmate Research Programme (WCRP) Global Energy and
Water Cycle Expenment (GEWEX ). and ligh pnonty s given 1o ensunng complementan |y
between BAHC and GEWEX actuvinies. The BAHC Imermational Project Office is situated it the
Potsdam Institute for Chimate Impact Research.

D10.2 Land Use and Cover Change - LUCC (Source: hup://www.igbp. kva.se/lucc.himl)

The Land-Use/Cover Change progect is jomntly run with the International Homan Dimensions
Programme ( <hup//wwwaghp kvase/rescarch. himiz THDP) on Global Environmental Change
It addresses how land use, and thus land cover and surface properties, s affected by
socio-economic factors, and aims 1o integrate the dnving forces of land-cover change into a global
land-use and land-cover change model. The LUCC International Project Office 1s situated at the
Institut Canografic de Catalunya, Spain.

D11 Global Energy and Water Cycle Experiment - GEWEX (Source:
huip:/Awww . gewex.com/)

The Global Energy and Water Cycle Expenment (GEWEX) was imitiated in 1988 by the World Climate
Research Programme (WCRP) 10 observe and model the hvdrologic cyvcle and energy fluxes in the
atmosphere, at the land surface, and in the upper oceans. GEWEX 1s an integrated program of research,
observations, and science activities ulumately leading to the prediction of global and regional chimate
change. The goal of the GEWEX Program 15 1o reproduce and predict. by means of suitable models, the
vanations of the global hydrological regime, its impact on atmosphenc and surface dynamics, and
vananons in regional hyvdrological processes and water resources and thewr response 10 changes in the
environment, such as the increase in greenhouse gases. GEWEX will provide an order of magnitude
improvement in the ability to model global precipitanion and evaporation as well as accurate assessment of
the sensitivity of atmosphenc radiation and clouds 1o climate change. The Imemational GEWEX Project
Office (IGPO ) is located in Manyland, US.

D12 Unesco initiative on hydrology, environment, life and policy - HELP (Source:
hup/iwww pangea.org/orgs/unesco/wat 19/W 19News himl)

In December 1998, a UNESCO-sponsored meeting of internatonal water experts was convened at the

Institute of Hydrology, Wallingford, UK, in response to, and in the light of, several recent international
conferences and documents on freshwater issues. The purpose of the meeting was 10 consider the need for
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a new expennmental hydrological research imnative 10 deliver the scientific basis for future sustanable
water management

HELP is presently in concept form only. The broad objectives of HELP are 10 strengthen field-onented.
experimental hvdrology using the drainage basin (10,000 10 100,000 km2) as a framework. Water-related
physical thyvdrological, chimatological, ecological) and non-physical (techmical, sociological, economics,
admimistranve, law ) observations will be made in these catchments which address the most entical policy
and management assues as perceived by "users”™ under different biophysical and socio-economic
environments, taking into account needs for sustanable development. Therefore, the pnncipal point of
entry for the Task Force will be the use of the World Water Vision 2000 (tmanagement/policy ) scenanos

If this new programme 1s 10 be truly “user-dnven” the active involvement of both policy and facilinating
(water and land resource managers) groups is required to set the policy agenda and ensure that the
scientific results will benefit societal needs. HELP is also intended 10 be a pro-active programme in terms
of anucipating future water 1ssues, which require a longer-term strategic vision, rather than being solely
reachive 1o current environmental problems

D13 USAID Southern Africa Regional Water Sector Assessment (Source: Project
Report by Stanley Consultants (Project 690-0280) July 1995)

This study was undentaken within the context of USAID's programme in southern Afnca. Phase | of the
study focussed on the gathering and collating of all available information and documents pertaining 10
water resources in the region. The output of this work was a catalogued collection of over 1000
documents. The documents are now housed at SADC-WSCLU in Maseru and the report provides hists by
classifications such as topic, country etc. Part 2 of the study was analytical work directed at USAID's
programme.

D14 The Watershed Database for sub-Equatorial Africa (Source: Alcom working
Paper No 16, Harare, 1998)

The Aquatic Resource Management for Local Community Development Programme (Alcom) s a regional
aquatic resource management initiative of the FAO. Tt covers the continental SADC except the DRC. The
programme developed a watershed model based on a digital elevation model and the nver layer of the
Digital Chart of the World. The purpose was 1o delineate exactly the differemt drainage regions. It was
primarily directed delincating potential boundanies for aguatic species and a need for digital fish
distnbution maps. The Watershed Database and the complete Water Resources Database have however
been developed into a much more versatile 100l for general water resources management. The data are
available on CD-ROM and the system is mamtained by Alcom from Harare.

D15 Sub-saharan Africa Hydrological Assessment, SADCC Countries.
This project was funded in the late 1980s by the World Bank and the UNDP.Country reports were
prepared for most SADC states and are dated Janvary 1990, A regional report was published in 1993,

The purpose of the project was to evaluate the status of all existing  hydrological data, networks and
collection systems and to recommend improvements.,
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APPENDIN E

Draft Logical Framework Analysis

NARRATIVE SUMMARY

MEASURABLE
INDICATORS

MEANS OF VERIFICATION

INMPORTANT
ASSUMPTIONS

GOAL

Improved management of the water
resources of the SADC region in an
environmentally sustainable manner

Co-operation between states
Status of environmen
Increased utilisation of resources

Favourable reports in SADC and ¢lsewhere
Views of ¢g SADC-ELMS, IUCN and others
UN statisnics, service coverage, agriculture
and power output

On-goang evaluation programmes of
the performance of the sector are
instinted

PURPOSE

Improved ability of the member states to
make surface water assessments based on
information and approaches that are reliable
andd mutually accepted within the region

Increased water resources
assessments of shared water course
sysiems,

WR Assessments based on
proposed models

WR assessments undertaken by
SADC hased agencies

Published information,
Reports in SADC Water Sector and hasin
commissinns,

The SADC Water Protocol is
mplemented and the proposed niver
hasin commissions are established

ovTPrTs

I Monthly time series of niverflow at the
sub-catchment spatial scale (100 10 2500
(T suggesting 10 000 - 12 000 quaternary
carchments in total), as well as at mapor
nver and hasin scale

2. Disimnbuted dmabases of the generated
riverflow and associated information
(spatal data, rmnfall, evaporation, waler

use, ¢ic )

1 Tools for accessing and applying the
information contained within the databases.

Pubhished data

Access 1o diata hases and
mformation

Exvery niver sydem in the SADC region has a
published monthly riverflow

Every national hvdrological department and
river hasin commission has the data on s
computer files,

Published information

Surface Water Resources of SADC Study
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4. Capacity within the water resources
community 10 make use of the developed
information and toolsS. Improved inter and
intra country. as well as imternational
networking

T'he analytical tools are freely
available and understond

Tertiary education institutions teach
and rescarch the 1ools

The technigues are used by
government departments and
agencies

Frequency of courses
Frequency of use

ACTIVITIES

General Activities

| General management.

2 Available information

Activities under Objective 1 (Generation

of monthly time series of riverflow)

Time Senes Data Collection

Measurement Data

Time Series Daa Processing

Spatal Data Collection,

Spatial Data Processing

Selection of rainfall-runoff mode!

and modelling software

7 Ranfall-runoff mode! calibration
and vahdation.

R Naturalisation of the observed
niverflows in calibration

catchments.

gl Regionalisation of rainfall-runoff
maodel parameters

n Generation of regionalised long
term ravnfall ime senes.

I Simulation of riverflows for all

DA e -

RESOURCES BY ACTIVITY
Study-wide team S3.R0m
Basin-wide 1eams $6.00m
Country tcams $4.77 m
Workshops $1.70m

Total S16.27 m
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catchments
Activities under Ohjective I ( To develop
and distribute datahases)

| Database design for both time
series and spatial dma

2 Populating the databases

) Identification of associated

prodocts Activities under
Ohjective 1 (To develop and distribute
tools)
\ Development of apphication 10ols,
Activities nnder Objective IV (To build
capacity)
| Traiming and capacity building
dunng the long term
study.
2 Fraoning and capacity building on
products,
Activities under Ohjective V (To improve
networking)
Networking,

Surface Water Resowrces of SADC Sudy - TOR 50




