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1 Introduction

The purpose of this Annex is to describe the consultation process adopted by the consultant for
the sub-regional and national stakeholder consultation workshops undertaken in November and
December 2007 as a crucial component of the second, or analytical stage of the DSS conceptual
design.

It continues in Chapter 2, with definitions of important concepts and terms adopted by the
Consultant for reasons of consistency.

Chapter 3 presents an outline of the consultation rationale as suggested by the Terms of
Reference and understood by the Consultant. The chapter includes a detailed account of the
workshop process in terms of both process and the outputs achieved by it at important workshop
milestones. The Chapter closes with a table comprising a generalised workshop agenda which
identifies which sessions were used at the sub-regional and which at the national workshops.

Chapter 4 has three parts. The first describes how the specific water resource management and
development concerns emanating from the consultation process were analysed and used, ex-
post the 2" Regional Workshop (Entebbe 28/29 January 2008), to specify overall “areas of
concern”. The second suggests, very concisely, sample decisions that relate to the “areas of
concern” and the outputs that the DSS needs to provide in order to support the decision makers
in their regard. The third simply presents the training needs assessment results (also obtained
from the consultation workshops).
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2 Definition of Terms and Concepts

The consultation process described below required a consistent understanding of terms such as
objectives, criteria, outputs and the like.
stakeholders and can be ambiguous or mean different things to different people. Accordingly, it
was necessary to fix the definitions of these terms for use throughout the consultative process.

The results are set out, with supporting examples, in the following table:

Term

Concern

Objective

Intervention

Alternatives

Output

Externality

Criterion

Short definition
(NBI-DSS context)

Issue, domain of decision
making for which the DSS
shall provide support, as
defined through stakeholder
consultations

Goal of the decision making
process, expressed in terms of
criteria to be maximised or
minimised

Set of actions aimed at
addressing the concern; an
Intervention comprises several
possible Alternatives.

A possible strategy (in terms
of specific actions within an
intervention) available to the
decision-maker to achieve (or
move towards) the
Objective(s)

Performance of the system to
a specific decision
(Alternative) in terms of criteria

External influence not
controlled by Nile Basin
decision making processes

Standard of judgement to
evaluate the desirability of an
Alternative in relation to an
objective, to be fulfilled,
maximised or minimised
according to the decision-
makers preference

Example 1

Floods and droughts

Minimize loss of lives and
livelihoods due to flooding

Investment in flood
defence works and/or land
use management

1. Flood defence walls
2. Attenuation dams
3. Land use management

Implies specific values for
the above (location,
dimensions, material...)

Frequency and magnitude
of losses due to flooding
for a given Alternative

Increase of meteorological
extremes due to climate
change

Losses of life
Material losses
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Yet these often prove difficult to craft by untrained

Example 2

Irrigation

Maximise agricultural
production

Maximise efficiency of water
use

Expansion of irrigated area

1. Sprinkler irrigation

2. Surface irrigation

3. Drip irrigation

Implies specific values for

the above (area, lining of
channels...)

Increase of agricultural
production and water use
efficiency for a given
Alternative

Trends in global terms of
trade that affect crop market
prices and the opportunity
cost of water

Value of agricultural
production increase

Cost-benefit ratio for an
investment

Water productivity
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Term

Indicator

Constraint

Short definition
(NBI-DSS context)

Indicators describe the state of

the system to tell us to which

extent the criteria are satisfied.

Indicators can be measurable
(quantitative) or descriptive
(qualitative).

Requirement(s) or thresholds
that must be met by any
acceptable (feasible) solution

Example 1

Probability and magnitude
of losses:

Number of times a certain
threshold of flow is
exceeded in a flood prone
area for the simulation
period; expected losses of
life and material losses
corresponding to this flow

Probability of loss of
human lives higher than
once in 100 years
unacceptable
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Example 2

Value of additional
production expected
($lyear)
Cost-benefit ratio

Amount of water per 1000
calories required (m3/1000
calories)

Water productivity of less
than 250 m’ per 1000
calories not acceptable from
a policy point of view
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3 Rationale and Methodology of the Consultation Process

According to the Terms of Reference the consultation workshops are intended to:

..... focus on an analysis of key decisions to be supported, and the identification of functionality
and outputs of the DSS to support these decisions.

This work package shall include the following tasks:

e examine current and (projected) future processes and processes adopted for decision
making on planning and management of water resources at regional (SVP) as well as
sub-regional levels (SAPS)

¢ identify key overall decisions (policy/planning) that will be supported by the NB DSS
identify specific decisions to be supported with respect to IWRM of the Nile basin water
resources, focusing on the planning of sectoral projects such as
- food production

energy production

navigation

watershed management

wetlands management

drought and flood management
- etc

o this exercise shall result in clear identification of:

- what the outputs of the DSS shall be (in order) to support investment planning
- what data/information and tools the DSS needs (in order) to support the decisions
etc

e identify a set of core criteria and indicators that will be used as performance measures
in evaluating alternative investment/development options and hence the DSS has to
deliver to support investment decisions — the indicators will have direct relevance to, and
should be used to assess achievement of the NBI goals ie to achieve sustainable
socio-economic development through the equitable utilisation of, and benefit from
the common Nile Basin resources — indicators would be identified with respect to:

- overall state of the system and performance in terms of water use conservation,
efficiencyl, sustainability and loss management

- sectoral benefits: irrigation/agriculture, hydropower, flood and drought risk reduction,
navigation

- trade-offs: inter-sectoral and inter-regional (country)

- (equitable) distribution of benefits from planned projects

- economic, social and environmental sustainability of the basin sub-systems

- impacts on eco-systems

- social impacts

- resilience to external factors, such as climate change

3.1 Understanding of What Is Required

The situation analysis carried out during stage 1 of the study identified a large list of specific
concerns at the national and sub-regional levels. These were studied by Working Group 5 at the

1 It is essential that efficiency is correctly defined for the scale at which is applied, ideally physical or application efficiency at point of use;
economic efficiency at the basin level and various types of distribution efficiency in between.
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1% Regional Workshop which consolidated the raw list into 42 specific concerns and suggested
that they could be allocated to one or more of 11 thematic categories — Table 3.1 refers.

Table 3.1 Results from Working Group 5 at the 1st Regional Workshop

Thematic Categories
(11)

Specific Concerns
(42)

Climate Change and Variability

Environmental Management

Fisheries Management

Floods/Droughts Management

Food security

Hydropower Development and
Power trade

Navigation

River basin monitoring and Water
Resources Assessment

Socio-Economic issues

Water Conservation and Allocation

Water Shed Management

Biodiversity conservation

Conflicts in water use
(pastoralists etc)

Coping with droughts and
floods;

Declining water levels in lakes
and rivers

Drainage of Marshlands for
agriculture;

Drought Prediction

Financing mechanisms

Flood Forecasting and
Preparedness

Floods and Droughts
Food Security
Improving and developing

navigation potential

Inadequate tools for WR
planning

Increased energy demand

Increased flow variability

Intra- and inter-annual
fluctuation;

Irrigation

Lack of capital for investment

Land use, Cover change,
impacts on runoff

Monitoring for hydro- meteo
forecasting

Need for improved data
collection and management for
fisheries development

Need for Water Resources (S
& GW, others) assessment

Need to improve conservation
to cope with CV e.g. through
Rain water harvesting

Optimal utilization of available
water resources

Population
structure/settlement patterns

Poverty Reduction

Rain fed agriculture

Sedimentation of hydraulic
infrastructure

Sharing/exchange of real time
data

Social and cultural beliefs and
norms

Socio-Economic Targets
Soil/Bank erosion

Tourism

Use of carbon credit to finance
power project

Water Quality - agro-chemical
seepage

Water Quality - eutrophication

Water Quality - pollution

Water Quality - salinisation

Water resources availability

Water supply and sanitation

Water use efficiency, demand
management

Watershed degradation
(Destruction of natural forests),

Wetlands degradation

Based on all this; the mandate of the Workshop in question; the instructions of the Project
Management Unit (endorsed by the workshop) and the terms of reference, it is the Consultant’s
understanding that the following was required.

First, the eleven “Thematic Categories” identified by Working Group 5 were to be reduced if
possible, along with their supporting concerns, into a smaller number (within which the Specific
Concerns requiring decision support can be cross referenced with sectors — see below) . Clearly
the results should be consistent with the three themes suggested by the NBI goals:

Theme 1 Society
Theme 2 Economy and
Theme 3 Natural Resources
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However, for the purpose of DSS conceptual design and at the specific request of the Client, a
fourth Theme was added thus:

Theme 4 Regional Collaboration

Since the Thematic Categories were essentially an Output of the Inception Phase and were
effectively accepted by participants at the 1* Regional Workshop (subject to possible reduction
as instructed) it was agreed with the Client that it would be neither necessary nor wise to open
the subject to further consideration. Having converged on a consensual set of such categories, it
would have been counterproductive to risk divergence during the analysis stage. This is
particularly so given that it would be necessary to capture and consolidate possible divergences
resulting from 11 consultative processes (nine country and two sub-regional workshops).

Based on all this, the Consultant concluded that the overall consultation workshop process should
have seven working sessions involving between them:

one introductory presentation about the NB DSS
five technical presentations:

e three briefings to guide the break-out groups

o five break-out group sessions.

and

e nine plenum sessions

Opening and closing formalities were adapted in each case to suit local preference and practice.

However, although they followed the same overall logic, the sub-regional and national
consultations differed slightly in scope and detail. The following section describes the overall
process in detail and closes with a general workshop agenda which inter-alia indicates which of
the steps were followed at the sub-regional and which at the national workshops.

3.2 General Consultation Workshop Programme and Process
3.2.1 Working Session 1: Presentations 1 and 2
3211 Presentation 1: What is a DSS and what can it do?

This presentation revisited, built on and disseminated more widely, but in a simple fashion, the
awareness raising message delivered in the training/awareness raising workshops that preceded
the consultation workshops. In doing so, it highlit the conceptual design under preparation by the
Key Water Resource Modeller who was responsible for preparing the presentation material.

3.2.1.2 Presentation 2: Thematic Categories, Sectors and Specific Concerns
This presentation was intended:
i) to remind participants of the NBI goal and the themes that it incorporates.

i) Explain the derivation of the two dimensional cross reference linkage matrix? having for
its vertical axis the Thematic Categories (by now reduced to 10) and for its horizontal

2 Which was the approach agreed at the 1st Regional Workshop
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axes, the sectors. Figure3.1 Conceptual Hierarchy
The specific cell, or

cells in which
participants place a
Specific Concerns is

relevant to the data NBI GOALS THEMES
capture as will be ||- o=y
made clear in sub- Economy

section 3.2.2 below. naturdl resources

iii) Introduce the regional collaboraion
participants to the

concept of the Specific THE@TK: CATEGORIES SPECIFIC CONCERNS
concern and explain aquatic & weland ecosysiems Key lasues e subsess of
how they had been dams and ol siuchires Thematic Cakegories and
reduced from the 42 scanomic grouh comprise the specdic iscues
considered necessary Toods anddrougnis ||- Shoutuiicn dscson maiers
R . groundwiater (inc. =3ine infrusion) nesd decizion support, eg
to carry over into this : onning _ energy domand
Analytical ~Stage ~ by land conservaiion & zediment management - Drought Prediction
the participants at the . - . .
1st Regional waker locab ot
Workshop to 31 for waler quaiy - Soif Bank erasion
analytical purposes i fow variabikty
iv) Guide participants in SECTORS - Imigation '
the selection, ﬁ\e - Water Qualty - pollution
clustering and ranking hydropower el e
of the Specific el Bipply s Seikeion II- concems can be chstered in
concerns relevant to heckios et Il el
the participants’ e Sactore
constituency (sub- fchenes
regional or national) environment / Ecology

Figure 3.1 refers to the
conceptual hierarchy. It specifies the 10 Thematic Categories (vertical axis of the cross reference
linkage matrix) and seven Sectors (horizontal).

3.2.2 Working Session 2: Group Work: Selection and Clustering of Specific Concerns

After a plenum briefing the participants were divided into break out groups each of which was
provided with the set of the 31 Specific Concerns developed by the consultant from from the 1%
Regional Workshop — see Table 3.2. Each group was required to select (ideally) between 10 and
12 of the 31 Specific Concerns that they felt were most relevant to their interests (national or sub-
regional as appropriate) and to allocate them to one (or more) cells in the cross reference linkage
matrix.

When they had finished doing this, the plenum was reconvened whereupon spokespersons from
each break-out group presented their group’s results. Specific Concerns thereby selected were
then scored based on the number of time that they had been selected. Then, by means of a
facilitated plenum discussion, a final list of 10 to 12 Specific Concerns was compiled. This
usually meant that the Concerns selected by each of the working groups were automatically
included, with the remainder selected by consensus from the lower scoring Concerns.
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Table 3.2 Specific Concerns Carried Forward from the 1° Regional Workshop

Biodiversity
conservation

Increased energy
demand

Rain fed agriculture

Water Quality - pollution

Conflicts in water use
(pastoralists etc)

Increased flow variability

Sedimentation of
hydraulic infrastructure

Water Quality -
salinisation

Coping with droughts

Intra- and inter-annual

Sharing/exchange of

Water resources

and floods; fluctuation; real time data availability
Declining water levels in | Irrigation Soil/Bank erosion Water supply and
lakes and rivers sanitation

Drainage of Marshlands
for agriculture;

Land use, Cover
change, impacts on
runoff

Tourism

Water use efficiency,
demand management

Drought Prediction

Need to improve
conservation to cope
with CV e.g. through
Rain water harvesting

Use of carbon credit to
finance power project

Watershed degradation
(Destruction of natural
forests),

Flood Forecasting and

Optimal utilization of

Water Quality - agro-

Wetlands degradation

Preparedness available water chemical seepage
resources

Improving and Population Water Quality -

developing navigation structure/settlement eutrophication

potential patterns

3.2.3

Working Session 3 Group Work: Ranking of Concerns

The output of this session comprised the first workshop result: a ranked shortlist of Specific
Concerns as agreed by the participants. It began with a plenum briefing on the ranking process
to be adopted by the break out groups, each of which worked on the agreed list of Specific
Concerns resulting from the previous session.

The ranking criteria concerned the four themes suggested by the NBI goals: namely, Society,
Economy, Natural Resources and Regional Collaboration, and the first step was to allocate each
of these a weighting factor that reflected the importance of these themes as perceived and
agreed by the group members according to the national or sub-regional imperatives (as
appropriate). Weighting factors ranged from 1 to 4, but were not “either or” in that it was possible
to assign the same score to more than one of the themes.

Having allocated weighting factors to each of the themes, the groups then proceeded to score the
Specific Concerns, again using scores of 1 to 4 in a similar fashion, such that the score
suggested the relevance of each Specific Concern to the four NBI themes. Thus if a Specific
Concern was of extreme relevance to a particular theme it would be scored 4, whereas if it had
no relevance, it would be scored 1. As with the weighting factors for the themes, the Specific
Concern scores were again not “either or”.

By this means, each group produced weighted scores for each of the selected Specific concerns
— see Appendix Al, tables Al.1, Al1.2, and A1.3 which show how this was done by the working
groups at the Uganda workshop.

Table values provided by each group were then averaged to produce overall weighted scores
which in turn were used to produce the ranking — tables A1.4 and Al1.5 refer.

Needs Assessment and Conceptual Design of the Nile Basin Decision Support System Consultancy 144



PART Il DSS CONCEPTUAL DESIGN / Annex A Requirements Analysis - Stakeholder Consultations

3.2.4 Working Session 4: Group Work: Objectives, Criteria and Indicators etc

In order to support about a decision regarding options for addressing a particular Specific
Concern, it is necessary to understand, identify or specify:

The Objective that the option is intended to achieve or contribute to. Thus if the Specific
Concern is water pollution, then a suitable Objective could be “water pollution levels reduced to
20% of current levels by 2020".

For this a range of interventions might be possible. Interventions can be categorised as
regulatory, institutional or infrastructural (or indeed a combination of any or all of these). Either
way, the output for a given intervention, following the same example, will be reduced water
pollution.

There are also likely to be externalities, which in this case could be a lack of harmonisation of
water quality regulations (or their enforcement) between riparians.

Equally, for each type of intervention, there may be alternative approaches. The DSS in fact, is
intended precisely to support decisions regarding which of the possible alternatives would be the
most desirable or advantageous.

To test which of the alternatives is the most desirable or advantageous requires criteria, which it
will be recalled are the standard of judgement to test the desirability of an alternative. In order to
be tested, criteria in turn require indicators, which again it will be recalled tell us to which extent
the criteria are satisfied.

The object of this session was to draft - for each of the selected Specific Concerns - appropriate
Objectives, select interventions, identify externalities and alternatives; and to craft relevant
suitable criteria and indicators that can be applied equally to each alternative. However, it has
been the Consultant’'s experience that without adequate orientation, people find it difficult to craft
criteria and indicators, often confusing them with activities or outputs. Accordingly this working
session began with a briefing session provided by the consultant (Presentation 3).

Table A1.6 illustrates how this working session was completed by Uganda working group 3 which
dealt with the third ranked Specific Concern “Water Quality — pollution”.

3.25 Working Session 5: Group Work: Models/Tools and Data

The output of this session comprised the second workshop result. It will be seen from Table A1.6
that by the start of this working session the results capture form has two sections that have yet to
be completed namely: “model category” and “data/information”. In general terms, a particular
kind of criteria requires a particular kind (or kinds) of model(s) to quantify the indicator(s)
necessary to test the criteria. Equally, the nature of the indicator defines the nature of the data or
information that the model needs in order to evaluate.

The purpose of this working session is to identify i) which models the DSS should incorporate (in
its architecture) or use (via an interface to stand alone models) in order to test the criteria
selected and ii) what kind of data the model needs in order to quantify the indicators.

Participants were provided with a brief presentation (Presentation 4) defining what is meant by
the term “model” or “tool”; scale aspects and data/information requirements etc. After the
presentation they returned to their break out groups for the purpose of completing the results
capture forms.

Their results were discussed, revised and agreed en-plenum.
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Table A1.7 shows the completed form for Uganda Group 3.

3.2.6 Working Session 6: Group Work: Institutional Arrangements

The output of this working session comprised the third workshop result in the form of a
participatory training needs assessment of key DSS stakeholder institutions.

The session began with a presentation of key institutional concepts in river basin management,
after which the participants were invited, en-plenum, to brainstorm the institutions that would be
concerned with the DSS in the relevant country or sub-region. For this purpose, institutions were
classified as follows:

Institutions that can request demands for DSS services?
Institutions that provide knowledge?

Institutions that provide data?

Institutions that enter/manage the data base?
Institutions that could provide modelling services?

Once the list was compiled to everyone’s satisfaction, the break out groups were reconvened and
charged with undertaking a multi-criteria training needs assessment, again using scores from 1 to
4, Table A1.8 refers.

Results from each of the groups were consolidated (Table Al1.9) and used to rank existing
capacities (Table A1.10) and training priorities (Table A1.11).

3.2.7 Working Session 7: Workshop Conclusions

The final session of the workshop was more or less a formality. It provided an opportunity for the
consultant to review - on the participants’ behalf - the process followed and the corresponding
results. This was usually followed by a brief closing statement either by one of the participants or
a guest of honour if relevant.

3.2.8 Workshop Summary Outline

Table Al.12 presents a summary outline of the general consultation workshop process, it
includes an indication of which steps not included in the sub-regional workshops (because
considered unnecessary).
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4 Analysis and Results

4.1 Executive Summary

It will be recalled from the preceding chapter that the stakeholder consultation process was

intended to deliver three results:

i) a ranked shortlist of Specific Concerns as agreed by the participants;

ii) stakeholders’ suggestions for criteria, indicators and the associated models/tools and
data/information requirements necessary to support intervention decisions with respect
to the Specific Concerns

iii) a participatory training needs assessment of key DSS stakeholder institutions

The three sections which follow present these results in the form of an analytical synthesis,
supported by three appendices, the first of which comprises a summary of the rationale and
methodology of the consultation process followed in the sub-regions and member countries; the
second presents the raw results obtained from the workshops while the third presents the
workshop minutes. It should be noted however, that the analysis - which largely involves ranking
of the various concerns - could not include fully the results from the EN Sub-regional workshop.
This is because the plenum could not reach consensus with respect to the ranking. Accordingly,
the resulting concerns are introduced synoptically as a separate sub-section (4.2.6) at an
appropriate point in the narrative.

4.2 Analysis

421 Identification and Ranking of the Specific Concerns

The process by which Specific Concerns specific to each sub-region or country was described in
sub-section 3.2.2 above. The results are presented in the next sub-section. It should be noted
however, that at the client's request, participants at the various consultation workshops were
discouraged from introducing concerns additional to the 31 carried over from the 1% Regional
Workshop (and listed in table 3.1 above). This proved to be only partially workable in most
cases. In some cases participants introduced new concerns, in others they i) suggested
concerns conceptually similar to, but not articulated the same as examples in the original list; ii)
combined two concerns in one or iii) suggested concerns that are actually interventions or
externalities etc. Even so, the Consultant applauds the valuable and enthusiastic work of the
participants across the board. Accordingly the “raw” results are presented, as ranked by the
various workshops, for reference and by way of acknowledgment of the participants’ efforts in
Table 4.1 below. Nonetheless for analytical purposes, it has been necessary to smooth out
inconsistencies — the colour coding used in Table 4.1 identifies clearly where these are the case.
New concerns have been largely retained as proposed; conceptually similar concerns have been
re-articulated for consistency; “compound” concerns have been unbundled and the ranking
adjusted accordingly and those concerns that are actually interventions, externalities or objectives
etc have been rearticulated as concerns where it is possible and rejected where it is not. The
results are set out in Tables 4.2 and 4.3; but it is stressed once again, that these modifications
have been considered necessary to streamline and homogenise the analytical process.
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Table4.1pt1 Ranking of Concerns as Articulated at the Consultation Workshops

Rank | Burundi

navigabon and iounsm

1

colour codes:
no change required compound issue new issue

Needs Assessment and Conceptual Design of the Nile Basin Decision Support System Consultancy 148



PART Il DSS CONCEPTUAL DESIGN / Annex A Requirements Analysis - Stakeholder Consultations

Table 4.1 pt 2 Ranking of Concerns as Articulated at the Consultation Workshops

lganda Sub-region MEL

Increazed ensrgy Waer quality — polluton

demand

Watershed degradaton | Water resources aval |/

(destruction of forests] | wse / management
droughss

Water resources [ncrezzsd enemy

avalzhiity demand

Ramfed agnculturs Watershed degradation,

Biodivers

consenvaton

Water supply and Water uze sficency

sanitaion demand / management

Wedands degradation | Water supply and
saniaion

Coping with droughis | Imgation

and fioods

|migaton Biodiversity
consenvalon

Populaton srucure! | Population stuciurs/

cefemenipafems | seflement patem

Conficts in water usz | Sedimentation of

(pasiorziats oig) hydraulic mfasuciurs
Improving / developing
navigaton poisnsal

14 Tourem
colour codes:
no change requirsd compound issus nEW Z2U2
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Requirements Analysis - Stakeholder Consultations

Table 4.2 pt 1 Ranking of the Revised Concerns

Rank
1

10

1

12

13

Burundi

Mizter use efficiency,
demand managetnent

Drought Prediction

Flood Farecasting and
Preparedness
Optiral ulilisation of
awailable water
FESOUITES

Soil/Bank erosion

Ibdr=- ad intar-anil
fuctuation

fater supply and
sanitation

Bindiversity
conzeration

iater gualty

Miater pesolrzes
awvailahilty

Mater use efficiency,
demand managermert -
repeat

Increased energy
detmanid

Wetlands degradation

Population stucture!
setlement patems

Irpraving and
deweloping navigation
potenitial

Taurizim

DR Congo

atershed degradation
[destuction of forests)

Mot conzidered relevant

Tourizim

iater supply and
zanitation

‘iiEter resources
availability

Witer uge efiiciency,
dermand managernent

Llze of carhon credt to

finance power project
iater Quality - pollution
‘izber Cuality -
zalinization

Population

shucture fzetiermert

pattems

Transhoundary conflicts
with respect to fizheties

Biodiversity
conzeryation

Imigation

Rain fed agrcutire

Declining water levels
i lakes and rvers

Egypt

Wiater resourzes
availzhilty

Wiater guality

Optirnal ulilisation of
available water
reSOUrces

Imigation

Rairfed agricutiure

Liwestock
Coping with droughts

Coping with floads

Population
shuchurezetlerment
patterms

SoilfBank erozion

lilfater supply and
zahitation

Irmproving and
developing navigation
potential

Ievestment decizion
support is the principle
function of the D33,
inwestment planning i
therefore a crozs cutting

izz1R
Increazed energy

dematid

Ethiopia

|miigation

Wiatershed degradation
[Destuction of natural
foreats)

Increazed enengy
demanid

Drought Prediction

Coping with droughts
fand floods)

izter supply and
zahition

Flood Farecasting and
Preparedness

feflands degradation

Kenya

Declining water lewels
it lekes and nvers

Biodiversity
conzeryation

Inigation

liater supply &
zanitation

Increazed energy
dermatid

livatershed degradation
[Destruction of natural
forests],

Meed to improwe
conservation to cope
with G e.g. thraugh
Rain wiater harvesting

Witer Quality - pollution

Flood Forecasting and
Preparedness

Coping with droughts
and floods;

Land uze, Cower
change, impacts o
runoff

Improving and
developing navigation
potertial
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Requirements Analysis - Stakeholder Consultations

Table 4.2 pt 2 Ranking of the Revised Concerns

Rank |Rwanda

1 Miatershed degradation
(destruction of forests)

2 Iritra- and inter-annual

1

1

12

13

4

fuctuztion;

Increaszed energy
dernand

Uliater supphy &
zanitation

Optirnal wtilization of
available water
FESOUICES

Tourizm

Nigtand degradation

Coping with droughts

and floods;

Wigter Cuality - polluion

rrigation

Wigandz degradation -
repeat

Sudan

iater resourzes
availahility

Coping with droughts
and floods;

iater resourzes

availahility

Soil{Bank erozion

Wiater quality

iater supphy and
saritation

Increased enetyy
demand

Imigation

Rain fed agricutre
Watershed degradation
[Destruction of natural
forezts)

ivetlands degradation

Flond Forecasting and
Preparedness

Irmprowing and
developing navigation
potenial

Puquatic weeds

Tourism

Tanzania

iater resounces
availahility

Declining water levels
it lakes and rvers

Wiater guality - pollution

Ciptirnal wtlization of
Fvailable water
resourzes

Wiater uze eficiency,
demand management

Bindiversity
conseryation

Imgation

Wiater Quality -
eutrophication
Wiater supply and

zahitation

iatershed degradation
(destruction of forests)

Increased energy
dernand

Weetands degradation

Uganda

Increazed energy
detranid

Watershed degradation
[deztuction of forests)

Water quality - pollution

Water resounces
availahility

Reain fed agncuthre

Bindiversity
conseryation

Wiater suptly and
zaitation

Wetands degradation

Coping with droughts
atd floodds

Imyation

Population stucture!
setlement paterns

Corflicts in water uze
[pastoralists ete)

Sub-region NEL

Water quality — pollution

iiter rezources
availahility

Coping with floods and
droughts

Increazed energy
detranid

Watershed degradation
(Destucton of natural
forests],

Wetands degradaton

Meed fo improve
cohservation to cope
with CY e.y. through
Wiater use efficiency
demand / management

Water supply and
sahitation

Imigation

Bindiversity
congeryation

Population stucture)
setiement patem

Soil/Bank erosion

Irmproving ! dewveloping
navigation poterdal
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Requirements Analysis - Stakeholder Consultations

Table 4.3 pt1 Revised Ranking of the Concerns Including Unbundled Compound Concerns

Rank
1

1

1

12

13

4

Wiater use eficiency,
demand management

Drought Predicion

Flood Farecasting and
Preparedness

Optirmal utilisation of
available viater
reSOUITes

Sail/Bank erozion

Irtra- arwd inter-annual
Auctiztion

Wizter zupply and
zanitation

Biodiversity
conzenyation

Uizter quality

Wiater rezources
availahiliy

Increazed enengy
detmanid

Wieands degradation

Population structare/
setement patems

Irprowing and
deweloping navigation
poteritial

Taurizim

DR Congoe

Watershed degradation
Idestruction of forests)

Taurizm

Wiater supply and
zanitation

Wiater rezourzes
availahility

Water use eficiency,
demand management

Lize of carbon credit to
finance pouwer project

Water Cuality - pollubion

Miater Cuality -

galinization

Population
shuchurezetlarnent
patterns

Transhoundary conflicts
with respect to fizhenes

Bindiversity

conzeration

Imigation

Rain fed agriculure

Declining water levels
it lakes and dvers

Egypt

Wiater rezources
availahility

Tilfater quality

Optimal ulilisation of

awailable water

rESOUNCesS
Imgation

Rairfed agricuture

Liwestock

Coping with droughts

Coping with flaads

Population
shucturefzetlerment
pattems

Soil¢Bark erosion

lilfater supply and
zahitatioh

Improving and

developing navigation

potertial

Increazed energy
dematid

Ethiopia

Imigation

iatershed degradation

Increased energy
demand

Drought Prediction

Coping with droughts
fand flonds)

‘iater supply and
zahitation

Flood Forecasting and
Preparedness

ellanids degradation

Kenva

Declining water levels
in lakes and rvers

Bindiversity
conzeryaion

Imigation

iater supply &
zanittion

Increazed energy
dermatd

iatershed degradation
[Destuction of natural
forests],

Meed to improve
conservation 1o cope
with C'' &g, through
Rain wiater harvesting

‘iizter Ciuality - pollution

Flood Forecasting and
Preparedness

Coping with droughts
and floods;

Land uze, Cower
change, impacts on
rutioff

[Frproving atd
developing navigation
potertial
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Requirements Analysis - Stakeholder Consultations

Table 4.3 pt 2 Revised Ranking of the Concerns Including Unbundled Compound Concerns

Rank |Rwanda

1 Niatershe degradation
[destruction of forests)

2 Iritra- ahd inter-annual
fuctuation;

3 Increased eneryy
dermand

i Niter supply &
zanitation

il Optirnal utilization of
available water
FESOUITES

f Taurism

7 Whetand degradation

b Coping with droughts
and floods;

9 WNiater Cuality - pollution

1 | iggation

1

12

13

4

Needs Assessment and Conceptual Design of the Nile Basin Decision Support System Consultancy

Sudan

Wigter rezources
availahility

Coping with draughts
and floods;

Soil/Bank erogion

lilfater guality

lilfater supply and
zahitation

Increazed enengy
demanid

Inigation

Rain fed agriculure

lifstershed degradation
[Destruction of natural
forests)

lifetlands degradation

Flood Farecasting and
Preparedness

Improving and
deweloping navigation

potendial

Auquatic weeds

Tourizm

Tanzania

Wiater rezources
availahility

Declinitug water lewvels
itr lakes and wers

Water guality - pollution

Optimal ulilization of
awailable watsr
resOurces

ifater use efiiciency,
demand managetent

Bindiversity
cohzerwation

Inigation

Wiater Quality -
eutrophication

Wifater supphy and
zahitatioh

lifatershed degradation
[deztruction of forests)

Increazed energy
dematid

Wetlands degradation

Uganda

Increased energy
demand

iatershed degradation
[destuction of forests)

Wizter quality - pollution

‘iater resourzes
availahility

Rain fed agricuture

Bindiversity

cohzeryation

Mizter zupply and
zanitation

ellanids degradation

Coping with droughts
and floadz

Iriggation

Population struchure)
setement pathems

Corflicts in water uze
[pastoralizts etc)

Subregion HEL

Wiater gquality — polhtion

iEter resources
availabilty

Coping with floodz and
droughts

Increazed enengy
dermand

iatershed degradation
[Destuction of natural
forests),

ietlanids degradation

Meed to improve
conservation 1o cope
with C'' &g, through
Rain wiater harvesting

iater uze efficiency
detmand f managernent

iiater supply and
zahittion

Irrigation

Bindiversity
conzereaion

Population structure)

seternent patiem

Sail/Bank erozian

Irprowing § developing
navigation potential
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422 General Analysis of the Ranking Results

Table 4.3 shows that in-all, 30 concerns were selected by one or more the workshops; of these
however, four — namely aquatic weeds, conflicts in water use, livestock and transboundary
conflicts with respect to fisheries— are new. Thus of the original 31 concerns 26 were considered
relevant by one or more of the workshops. It is interesting to subject the 30 concerns to
additional ranking procedures — Table 4.4 refers where the concerns are ranked according to the
total number of times that they were selected, and the number of times they were ranked in the
first three at the workshops. Of the 17 concerns ranked 12" or higher, 13 were also ranked in the
first three by at least one of the workshops:

e Biodiversity conservation e Tourism

e Coping with droughts and/or floods e Water Quality - pollution

e Flood Forecasting and Preparedness e Water resources availability

¢ Increased energy demand e Water supply & sanitation

e Irrigation e Water use efficiency demand / management

e Optimal utilisation of available water e Watershed degradation (destruction of
resources forests)

e Soil/Bank erosion

Similarly, of the 16 concerns ranked in the first three by at least one of the workshops, 12 were
also selected by at least 4 of the workshops:

e Biodiversity conservation e Tourism

e Flood Forecasting and Preparedness e Water Quality - pollution

¢ Increased energy demand e Water resources availability

e Irrigation e Water supply & sanitation

e Optimal utilisation of available water e Water use efficiency demand / management

resources

e Soil/Bank erosion e Watershed degradation (destruction of

forests)

All this suggests a general consistency in the rankings, although there are some surprises. Water
Supply and Sanitation was selected at all of the workshops for instance, yet only achieved a
ranking of 3" or above at one - in fact its ranking tally was 1% at one workshop, 4" at two
workshops, 5™ and 6™ at one workshop each, 7™ at two workshops, 9" at two workshops and 11"
at one.

Not surprising however, are the prevailing concerns about the availability and use of water.

o water resources availability for instance was selected at 7 workshops and was ranked 3™
or above at 4;

) declining water levels in lakes and rivers was selected at 3 workshops and was ranked
3" or above at 2;

) water use efficiency, demand management was selected at 4 workshops and was
ranked 3" or above at 1: and

o optimal utilisation of available water resources was selected at 4 workshops and was
ranked 3" or above at 1.
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Similarly, environmental factors featured consistently in one way or another:

) water quality (pollution) for instance was selected at 6 workshops and was ranked 3™ or
above at 4,
o watershed degradation (destruction of forests) was selected at 8 workshops and was

ranked 3™ or above at 4; and

o biodiversity conservation was selected at 6 workshops and was ranked 3" or above at 1

Yet surprisingly, although wetland degradation was selected at 7 workshops, its ranking tally was
5" and 7™ at one workshop each, 8" at two workshops, 10" at one workshop, and 12" at two.

423 Analysis of the Ranking Results by NBI Theme

It is also interesting i) to cluster the concerns according to the four Nile Basin themes?® (society,
economy, natural resources and regional collaboration — Table 4.5 refers) ii) to rank them within
their clusters and iii) to see which are the most important within each cluster: Tables 4.6 to 4.9
refer.

For Society, water supply and sanitation clearly emerges as the most pressing concern, even
though with the exception of one country, it does not in the top three of any other workshop
rankings. It is followed closely by increased energy demand, which was ranked 3™ or above in 3
workshops, and by irrigation which was ranked 3" or above in 2 workshops.

For Economy, increased energy demand and irrigation dominate the concerns. They are
followed by coping with droughts and floods which ranked 3" or above at 2 workshops.

For Natural Resources, watershed degradation, which ranked 3 or above at 4 workshops
emerges as the most pressing concern. Next was water resource availability which also ranked
3" or above at 4 workshops. Third was wetland degradation yet s we have seen it did not score
3" or above at any workshop.

Finally, for Regional Collaboration, perhaps not surprisingly, the first two most pressing
priorities are the same as for Economy, namely increased energy demand, irrigation while the
third is coping with droughts and floods.

The thematic question is revisited below in sub-section 4.2.5 which explores thematic emphases
at the sub-regional level.

3 noting that it is possible for a particular issue to appear in more than one cluster
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Requirements Analysis - Stakeholder Consultations

Table 4.4 Consolidated Rankings

RANK BY TOTAL N® OF WORKSHOPS WHERE THE CONCERM WAS SELECTED N*® RANK |BY N° OF WORKSHOPS WHERE THE CONCERM WAS RANKED IN THE 1st 3 N®
1 Water supply & sanitaton 10 =1 Water polluon (all lands) 4
=2 |Increased encrgy demand 9 =1 | Water resources avalahity 4
=2 |Imgafion 9 =1 Watershed degradation (Destructon of natural forests), 4
= | Coping with droughts andior foods ] =4 Increzsed energy demand 3
=4 |\Watershed degradaton (destrucion of foresis) ] =5 Coping with droughis and floods 2
=6 |\Water resources avalabity 7 =5 Diechnng wasr levels m lakes and mvers 2
=6 |\Wedand degradation 7 =5 |migaton 2
=§ |Biodiversity conservaion B =§ Sol/Bank erozion 1
=§  |Improving / developing navigaton potendal B =§ Biodiversity conesryaion 1
=8 | Water Qualty - polusion g =3 Drought Predicion 1
=11 |Populafion sructurs’ s=fement patem 3 =5 Flood Forecastng and Preparsdnecs 1
=12 | Sol/Bank ercsion 4 =5 Inérz- and mizr-annual fuciusion 1
=12  |Flood Forecasing and Preparedness 4 =§ | Cosmal uilizaion of avalasble water resources 1
=12 |Cpimal uiksaton of avalable water resources 4 =5 |Tounsm 1
=12 |Ram &=d agrculiure 4 =5 | Water cupply and sanitzion 1
=12 |Toumsm 4 =§  |Waer use eficiency, demand management i
=12 |Waier use eficiency demand | management 4

=18 |Decining watsr levels n lakes and nvers 3

=18 |Water quality 3

=2 |Drought Predicion Pl

=2 |Inira- and mier-annual fuctuation 2

=2 |MNead to improve conssrvation o cope with CV e.g. fwough Ram water harvestng 2

=23 | Aquatc wesds 1

=23  |Conficte in waier uze (pacioralicie &) 1

=23 |Land uge, Cover change, impacis on runoff 1

=23 |Livestock 1

=23 |Trancboundary conficte with recpect to fchenes 1

=23 |Use of carbon cred o fnance power project 1

=23 |Water Qually - sutophication 1

=23 |Water Qually - safnizaton 1
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Table 4.5 Clustering of Concerns According to the NBl Themes

CLUSTER

MATURAL REGIONAL
CONCERN SOCIETY ECONONY RESOURCES | COLLABORATION COMMENT/EXPLANATION

Aguatc wesds yes relevant io the economy becavse of the aflect of water hyaomé on nawigation
Biodrversiy conservaton yes relevant io the economy becavse of eco-iounsm

Conficts in waier use (pasiorshsis i)
Coping with droughis and floods
Dieclining wzter levels in [skes and nvers
Drought Predicsion

Flood Forecasing and Preparedness
Improving / developing navigafion potenial
Increazed energy demand

Intra- and misr-annual fucuation yez
Imigation
Land uze, Cover change, impacis on runoff yes
Livestock

Mesd to improve consenvation 1o cope with CV e.g. through Ram water harvesting
Cpamal uakzaton of avalable waler resources
Populstion struciurs/ seiement patem

Rain fed agricufiure

Sol'Bank erozion

Tourism

Tranchoundary conficie

g2 of carbon credit to fnance power projsct

Water quality

Watsr Cuality - sutrophication

Water Quality - polluion

Water Quality - zalinization

Water rezources avalshiny

Waser supply & sanitzion

Water uze eficiency demand / management

Waterehed degradation (destruction of foresis)

Wedand degradstion

3

ERE]

relevant io reqonal collaborafion because of data shanng

FR(E(F(3(3[3

relevant to reqional collaborafion because of water hyacnh

RE(E(R(E(F|3

rebevant 1o regional collaborafion because of data shanng

E
E:

EAEREREREEEAERE:

3|3

3|3

3|3

3
3

#(3(3(3(3 (%%

%33

rebzvant to the economy because of the aflect of water hyacing on nawigation

rebevant to regional collaboration because of agnouliural mn-off

FAEAERE AL AL

FEEFRE

E

BE(E| 3| 833
BE(3| 333
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Requirements Analysis - Stakeholder Consultations

Table 4.6 Consolidated Rankings of Concerns Relevant to Society

Needs Assessment and Conceptual Design of the Nile Basin Decision Support System Consultancy

RANK BY TOTAL N® OF WORKSHOPS WHERE THE CONCERN WAS SELECTED N*® RANK |BY N° OF WORKSHOPS WHERE THE CONCERM WAS RANKED IN THE 1st 3 N®
1 Water supply & zanitaton {[i] =1 Water quality 4
2 [migason 9 =1 |Water recources avalzbility 4
3 Coping with droughts and/or foods ] =3 Coping with droughts and floods 2
4 Water rezourcss avalabity 7 =] Dechamg watsr levels m lakes and mvers 2
=h  |Biodiversity conservation B =] |migation 2
=5 |Water Cualily - polluion & =h  |Biodiversity conservation 1
7 Populafion structurs! seffement patem b =6 | Drought Prediction 1
=8 |Flood Forecasting and Preparedness 4 =6 |Flood Forecasting and Preparedness 1
=8 |Ran d agriculiure 4 =6 |Water supply and sanitsfon 1
=10 |Dechning water levels in lakes and rivers 3
=10 |Water quality 3
=12  |Dwvought Predicsion Z
=12 |Mead toimprove conssrvation o cope with CV 2.g. fwough Raim water harvesting Z
=14 |Aguaic wesds 1
=14  |Conficts n water uss (pasioralists i) 1
=14 |Livesiock 1
=14 |Water Quality - eutrophication 1
=14 |Water Qualty - salinication 1
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Table 4.7 Consolidated Rankings of Concerns Relevant to Economy

RANK BY TOTAL N°® OF WORKSHOPS WHERE THE CONCERN WAS SELECTED N® RANK | BY N° OF WORKSHOPS WHERE THE CONCERN WAS RANKED IN THE 1st 3 W®

=1 |Increased encrgy demand 9 =1 |Water quality 4
=1 |Imgafion 9 =1 | Water resources avalahity 4
3 Coping with droughis and/or fioods ] 3 Increased energy demand 3
=4 |\Water resources avalabity 7 =1 | Coping with droughis and floods ?
=%  |Biodiversiy conssnvaion 0 =}  |Dechning water levels in lzkes and rvers i
=5 |Improving ! developing navigaion poenda 0 =} |Imgafon i
=5 |Water Cually - polluion 0 =] |Biodiversiy conservaion 1
§ Population siructure! seement patem ] = | Dwought Prediction 1
=% |Flood Forecasing and Preparedness 4 =1 |Flood Forecastng and Preparedness 1
=5 | OpSmal uflzaton of avalable water resources 4 =1 | OpSmal uilization of avalable water resources 1
=5 |Ran fed agicubure 4 =T |Sol/Bank erosion 1
=5 |Sol/Bank erosion 4 =T |Tousm 1
=5 |Tounsm 4 =1 |Water use efficiency, demand management 1
=9 |Water use eficiency demand / management 4

=15 |Decining water levek in lakes and nvers 3

=15 |Water quality 3

=17 | Drought Prediciion Z

=17 Nesad io improve conservaion o cope with CV e.g. frough Rain waier harvesing Z

=19 | Aquatic weeds 1

=19  Conficts m waler uss (pasiorahists i) 1

=19 |Livestock 1

=19 |Use of casbon credit to fnance power project 1

=19 |Water Qually - eutrophicafion 1

=19 |Water Qually - salnicaion 1
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Requirements Analysis - Stakeholder Consultations

Table 4.8 Consolidated Rankings of Concerns Relevant to Natural Resources

RANK |BY TOTAL N® OF WORKSHOPS WHERE THE CONCERN WAS SELECTED N® RANK |BY N° OF WORKSHOPS WHERE THE CONCERN WAS RANKED IN THE 1st 3 N
=1 |Watsrehed degradation (destuction of foresis) 3 =1 |Watsr quality 4
=2 |\Water resources avalabiity 7 =1 |Water resources avalabiity 4
o) Wedand degradation 7 =1 |Waisrshed degradafion (Destructon of natural forssis), 4
=} |Biodiversiy conssrvaion 6 4 Dechning water levels in lzkes and nvers i
=4 |Waier Qualily - polluion 6 =) | Biodiversiy conssrvaion 1
B Populzfon struciure/ setlement patem 5 =5 |Intrz- and imer-amnual fuciustion |
= |Optmal uikzaion of avalable water resources 4 =5 |CpSmal usksaton of avalable water resources |
= Sol/Bank erozion 4 =h Sol/Bank erozion i
=1 |Water uze effciency demand | management 4 =5 |Water uze effciency, demand management 1
=10 | Declining water levels in lakes and rvers 3
=10 |Water quality 3
12 |Intre- and inter-annual fuctuaton 2
=13 | Aquatic wesds 1
=13 |Land use, Cover change, impacis on rnoff 1
=13 |Water Cually - europhicaton 1
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Requirements Analysis - Stakeholder Consultations

Table 4.9 Consolidated Rankings of Concerns Relevant to Regional Collaboration

RANK BY TOTAL N°® OF WORKSHOPS WHERE THE CONCERN WAS SELECTED N® RANK | BY N° OF WORKSHOPS WHERE THE CONCERN WAS RANKED IN THE 1st 3 | N
=1 |Increased encagy demand 9 =1 |Water quality 4
=1 |Imigaion 9 =1 |Water recources avalzbility 4
=}  |Copng with droughis and/or foods 3 =1 |Waierched degradaton (Destructon of natural foresis), 4
=} |Watershed degradaton (destrucion of forestz) 3 4 Increzzad enengy demand 3
=h  |Waker resources avalabiity 7 =h | Coping with droughis and floods 2
=5 |Wefand degradaton 7 =h | Dechning water levels in lakes and rvers 2
=7 |Improving / developmg navigaton potensal 6 =5 |Imgaton i
= Water Cuality - polluion 6 =7 |[Cwought Predicion 1
=8 |Flood Forecasting and Preparedness 4 =1 |Flood Forecastng and Preparedness 1
=3  |Sod/Bank ercsion 4 =1 |Intr= and mier-annual fuciusion 1
=5 |\Water use eficiency demand / management 4 = | Sol/Bank erosion 1
=12 |Decining waier levsls in [zkes and nvers 3 = |Water use efficiency, demand management 1
=12 |Water qualty 3
=14  |Drought Predicion b
=14 |Invz- and mier-anneal fuciuation b
=16 |Aguaic wesds 1
=16 |Land use, Cover changs, impacis on runoff 1
=16 |Tranchoundary conficts with respect o fehenss 1
=16 |Use of carbon credi to finance power project 1
=16 |Water Cuslily - salmizaion 1
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424 Analysis of the Workshop Results by Country and Sub-Region

Throughout the consultancy process to date, the client has repeatedly stress that the proposed
DSS is intended to be client oriented facility, with the member countries being the clients.
Accordingly, it is helpful to map each of the concerns onto each of the countries: Table 4.10
refers.

Table 4.10 Concerns Mapped onto Countries

NEL EN

CONCERN

Water supply & sanszton

|ncrezsed ensrgy demand

|migason

Watsrzhad degradation (destructon of foresiz)
Copng with droughiz and foods

Watzr rezources avalshity

Water Cuality - pollution

Wedand degradation

Flood Forecastng and Preparedness
Improving / developing navigation poisngsl
Cipamal uthsaton of avalable water resources
Population structure/sedement patem

Fan &d agnculiurs

Tour=m

Sol/Bank erozion

Dechning watsr lzvels i lakes and mvers
Water quality

Water use efficiency demand / management
Drougit Prediciion

Inérz- and mer-annual fuctuaton

Aguztc wesds

Confictz in watsr use (pazioralsts eic)
Land uze, Cover change, impacts on rumoff
Livestock

Mead to improve congervaton fo cope with CV e.g. twough Ram water hanvesting
Tranzhoundary conficiz

|2z of carbon credit to fnance power project
Water Quality - eulrophication

Water Cusity - afinizaton

The table confirms once again the predominating interest in water supply and sanitation,
improved energy supplies, irrigation and watershed degradation.

In terms of priority, the next cluster of concerns comprises coping with floods and droughts and
water resources availability which are concerns in 6 countries each.
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Next comes biodiversity conservation, water quality and wetland degradation — 5 countries each,
and flood forecasting/preparadness and navigation with four.

It is interesting to note however, that down to this point and with the exception of population
settlement patterns there is a great commonality of interest between the NEL and EN sub-
regions; but for the remaining concerns not only are they more applicable to the NEL sub-regions,
but also a more sub-regional focus emerges.

425 Thematic Emphases at the Sub-Regional Level.

It is interesting to assess this divergence in terms of the NBI themes. Table 4.11 refers, it relates
the total number of times that a concern is selected by theme in each of the two sub-regions and
confirms that in each, economy is the most important theme. However, whereas society, natural
resources and regional collaboration are more or less equally and significantly less important in
the EN sub-regions, in the NEL sub-region, there is a clear hierarchy with natural resources
coming second, regional collaboration third but closely followed by society.

4.2.6 Results from the Eastern Nile Sub-Regional Workshop

The results of the Eastern Nile Sub-Regional Workshop have not been included in the Analysis
Report so far as the respective ranking was missing. This is why the following section now
presents a separate summary.

13 concerns were raised at the EN sub-regional workshop. As with the concerns raised at the
other workshops, not all were articulated as per the standard nomenclature needed for analytical
purposes (as explained in section 4.2.1 above). Table 4.12 lists the concerns as articulated at the
workshop and matches them with the standardised articulation. As with the results of the other
workshops, the Consultant acknowledges the risk of subjectivity and inaccuracy with regards to
the re-articulation, which it is stressed once again is necessary to standardise concern articulation
for analytical purposes.

It will be seen that re-articulation of the concerns reduce the total number from 13 to 12.
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Table 4.11 Thematic Trends in the Sub-Regions

Land uze, Cowver change, impacis on runoff
Mesd fo improve consenvaion o cope with CV e.g. fwough Ram water harvestng
Transhoundary conficts

Lse of carbon credit o finance power progect

Wiater Cuality - eutrophication

Wiater Cuality - salinication

MEL EN N*® of SELECTIONS IN NEL N® of SELECTIONS IN EN
2 <
s 3 s Z
& E & E
. .z = z§ > 2 &
£ E g8 |& 55|/ E |8 & 8%
=2 = o B o = o o B =
CONCERN = 3 e = #8 & e = E8
Opimal ufksation of avalable water resources ni 3 K] ni ni 1 1 ni
Populason stucture/sesizment patem 3 3 3 wi 1 1 1 i
Ram &d agncufturs 2 i ni ni i 2 ni nfi
Tounzm nii 3 ni ni ni 1 ni nii
Sol/Bank erosion nii 1 1 1 ni 2 2 2
Diechning water levels i lzkes and nvers 3 3 3 3 0 0 0 0
Water quality 1 1 1 1 2 2 P 2
Water use effcency demand | management ni 3 K] 3 ni ] ] ]
Drought Predicoon ni i ni 1 nfi 1 nfi 1
Iz~ and inter-annual fuctusion ni nfi 2 2 nfi ni ] ]
Louatc wesds 0 0 0 0 1 1 1 1
Conficis m water use (pastoraisis o) 1 i ni ni ] ] ni nfi
nfi nii 1 1 nii nii 0 0
0 0 ni nii i 1 nii nfi
1 1 ni nii 0 0 nii nfi
ni nh ni ni nh ni ni nh
nfi 1 nii 1 nii 0 nii 0
1 i 1 nii 0 0 0 nfi
1 1 nii 1 0 0 0 0
13 25 18 14 T 12 T [

TOTALS

Motes “nfi” indicates that e concem was not mcluded in the theme
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Table 4.12 Concerns Raised at the Eastern Nile Sub-regional Workshop

CONCERN AS ARTICULATED STANDARD ARTICULATION(S)
increase water availability water resource availability
optimise water utilisation optimal utilisation of available water resources

optimise available water resources utilisation options optimal utilisation of available water resources

conserve and improve water quality water quality

irrigation
increase agriculture and livestock production . .
rainfed agriculture

livestock
conserve soil and water watershed degradation (destruction of forests)
cope with droughts coping with floods and/or droughts

contribute to meet energy demand through increased energy demand

hydropower

cope with floods coping with floods and/or droughts
increase irrigated agriculture irrigation

improve water supply and sanitation coverage water supply and sanitation

reduce sedimentation of hydraulic structures Soil/bank erosion

improve and develop navigation potential Improving/developing navigation potential
4.3 Results

431 From Ranking Results to the Identification of DSS Requirements

The foregoing analysis, although very interesting in the way that it identifies macro concerns that
are relevant to the overall DSS architecture, is less easy to apply to the finer details of its
conceptual design. This is because the workshop results are both weighted and representative of
different countries and sub-regions where the composition, experience and vested interests of the
participants varied. Accordingly, the methodology used to identify those concerns that need to be
retained and prioritised for defining the DSS requirements has not been based on a strictly

mathematical analysis of ranking results.

Instead, a three-step approach to concern selection was adopted:

1. First, “key trans-boundary concerns” were identified. These are concerns that were found
to be i) important at more than half of the workshops; ii) high ranking in at least several
countries, and iii) where a strong cause-and-effect chain (upstream-downstream) can be

identified.

2. Secondly, the remaining concerns were reviewed by the Consultant in order to identify
other important ones that i) are high ranking and complementary to those arising from the

first step; or ii) were selected by several countries and with a clear regional aspect.
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3. Thirdly, a check was made as to whether or not there are any concerns that were raised
as a high priority concern in one country but not captured by the above two categories. This
was not the case.

The concerns selected by this process were then clustered into broader “areas of concern” for the
purpose of DSS conceptual design.

432 Step 1 - Identification and Clustering of the Specific Transboundary Concerns

Specific transboundary concerns constitute the core, or irreducible skeleton of a DSS suitable for
the Nile Basin. For the purpose of this exercise such concerns have been selected according to
the following criteria (which are suggested by the Consultant):

e Criteria 1: they should have been selected at at least 1 sub-regional workshop;
e Criteria 2: they should have been selected at a minimum of 6 of all the workshops;

e Criteria 3: they should be ranked 3" or above in at least 2 country workshops in overall
terms

e Criteria 4: they should be ranked 3™ or above in at least 2 country workshops in terms of
regional collaboration

In addition, they should be characterised by clear cause and effect (upstream/downstream)
implications.

Table 4.13 refers — it is developed from Table 4.10 and identifies the relevant concerns by means
of bold type. These are:

Increased energy for which the cause and effect linkages concern i) strong

demand regional links in decision making on power generation and
trades, along with existing and potential transboundary grids,
and ii) the impact on stream flows of storing water for
hydropower generation

e Irrigation for which the cause and effect linkage concerns the effect on
water availability due to irrigation which is the biggest
consumer of water in the NB

o Water quality/pollution for which the cause and effect linkage concerns the cumulative
affect of upstream pollution on downstream water bodies

e Water resource for which the cause and effect linkage is direct because water
availability abstraction upstream affects its availability downstream

¢ Watershed degradation for which the cause and effect linkage concerns the erosion
upstream and deposition downstream

433 Step 2 - Identification of Complementary or Otherwise Significant Specific Concerns

As made clear in section 4.2.6 above, a purely ranking based selection of concerns to be
addressed by the DSS is not ideal. Clearly, however, the concerns resulting from Step 1 are
nonetheless based largely on the objective results of the ranking analyses described in sections
4.2.2to 4.2.4. In order therefore to achieve a more comprehensive and representative capture of
concerns for purpose of DSS conceptual design it is necessary to subject the remaining concerns
to a more subjective, strategic review. It will be recalled from section 4.3.1 (second step) that the
purpose of this review is to identify additional concerns that i) are complementary to those arising

Needs Assessment and Conceptual Design of the Nile Basin Decision Support System Consultancy 166



PART Il DSS CONCEPTUAL DESIGN / Annex A Requirements Analysis - Stakeholder Consultations

from the first step; or ii) despite lower rankings were selected by several countries (4 or more for
the purpose of this exercise) and with a clear regional aspect.

The results are shown in Table 4.14 (where the results of step 1 are identified by the blue
highlight). The rationale behind most of the selections will be self-evident; but where this is not
so, they are explained as follows:

o wetland degradation is complementary/relevant to watershed degradation because
wetlands are an important multi-function watershed component

e population structure/ is complementary/relevant to coping with droughts and floods
settlement pattern because of potential compromise of flood plain functions that

can arise from human settlements

e aguatic weeds is complementary/relevant to navigation because of the
operational difficulties and disruption that they cause

Table 4.13 Identification of Key Trans-boundary Concerns

MEL EN — Ird+
s -
HE H
| 2|2 =
s |E | = <
Slwm | E £
= HIHE =
- s £ ElE12 /5[5 8||c|x=l=|E
£ €5 85 =% e|lS|2|Z|E|E[|E|E|E|E|=
E|s|B|E|E(S|Z|ls|2|E|Z|B|5|5|2|E||l2|2|2|€|E
CONCERN Eéﬁﬁggﬁﬁf.ﬂ'ﬁzzhgiuuur.ll-
Increased energy demand gl 2|13 3 1(1|1])1]4
Irrigation 8|1 |9]2)|2 111 |1(1]4
Water Quality - pollution 50164 4 101114
Water resources availability 6| 2|8|4) 4 1(1|1]|1]4
Watershed degradation (destruction of forests) 8|2 |10)2)|3 1)1 |1(1]4
sl 20821 PR 3
3 il2|2 3
325133 3
sl1]6 2
412 2
92 ?
3 4 2 2
3 ] 2
£ L
4 4
£ £
2
gh Fam water harvesing 2
4 ]
4 ]
4 5
4 4
H 4

Needs Assessment and Conceptual Design of the Nile Basin Decision Support System Consultancy 167



PART Il DSS CONCEPTUAL DESIGN / Annex A Requirements Analysis - Stakeholder Consultations

Table 4.14 Identification of Complementary or Otherwise Significant Concerns

NEL EN 3 rd+ =
£l2[ [5]| & |2
E HOAHHAEIRRE
= E 2 SlZlelc |82 - = £
i s HHEHBHHIERE:
E| = Z Z|E|5|E |5 |2 E |z =
CONCERN Ref | & | & E HELEAAERr S |22
Increased energy demand 1 N [ | - HEEREBEE nla
Irrigation 2 [ | ] tg1]af2]2 nla
Water Quality - pollution 3 [ | | HEDRE nia
Water resources availability 4 - 6 28|44 nla
Watershed degradation (destruction of forests) 5 - 8 210 2 3 nia
Water supply & sanitation [ -- 12111 yes
Coping with droughts and floods: T - yes
Biodiversity conservation & - yez
Improving / developing navigation potential ] - yes
Wetland degradation 10 B yes
Optimal utilisation of available water resources 1 -- y=z
Population structure/settlement pattern 12 - =3
Rain fed agriculture 13 yez
Sail/Bank erosion 1 yes
Flood Forecasting and Preparedness 15 - 4 yes
Tourism 16 - 4 yes
Water quality 17 - 4 yes
Water use efficiency demand / management 18 - 4 yes
Declining water levels in lakes and rivers 19 3 4
Drought Prediction wn 0 7

Aquatic weeds 4
Land use, Cover change, impacts on runoff

Water Quality - eutrophication

26
anchoundary confics 2
Use of carbon credit to finance power project 28
-]
Water Quality - salinisation 30

434 Specific Concerns Clustered into Areas of Concern

As a result of the foregoing analysis, we are now left with a total of 25 specific concerns.
However, it was agreed at the 2" Regional Workshop (Entebbe 28/29 January 2008) i) that some
of these specific concerns are cross cutting, namely all those concerning water quality; and ii)
that despite its pressing importance at the national level, water supply and sanitation has very
limited significance at the basin level (at least for the time being). In addition, the workshop
agreed that climate change, which is a driving force behind many of the specific concerns, is an
externality which will have to be increasingly factored into the decision making process (possibly
in terms of scenarios or criteria concerning both adaptation and mitigation).

Removing all references therefore to water quality and water supply/sanitation brings the total list
of specific concerns down to 20:

e Aquatic weeds e Optimal utilisation of available water resources
e Biodiversity conservation e Population structure/settlement pattern

e Coping with droughts and floods ¢ Rain fed agriculture

e Declining water levels in lakes and rivers e Soil/Bank erosion

e Drought Prediction e Tourism

¢ Flood Forecasting and Preparedness e Use of carbon credit to finance power project
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e Improving / developing navigation potential e Water resources availability

e Increased energy demand o Water use efficiency demand / management

e lrrigation e Watershed degradation (destruction of forests)
e Land use, Cover change, impacts on runoff e Wetland degradation

These can be clustered into “Areas of Concern”, and in some cases into several, see table 4.15..
At this stage the Consultant decided to include livestock because of i) its great economic and
social significance in the basin and ii) its significant water demand as a sector. As will be seen
below, Table 4.15 has been used in developing the conceptual design of the DSS. Therefore,
because it is essential - in order to promote ownership and maintain momentum - that the
conceptual design captures national and subregional concerns (to the greatest practical extent).
Table 4.15 also provides therefore, an indication of the relevance of “Areas of Concern” to each
of the national and subregional staKeholders as suggeted by the occurrence and ranking of the
specific concerns associated with an “Area of Concern” by each of the consultation workshops.
In more detail, the designation “high priority” means that the average ranking of a particular
country’s specific concerns that are relevant to the area of concern in question, is 7.5 or greater
(analysis of the results by the Consultant showed that 50% of all specific concerns selected by
the stakeholders ranked 7.5 or above, and 50% less than 7.5). Similarly “priority” means that
the country in question selected at least one specific concern relative to the area of concern, but
that the average ranking of the specific concern(s) did not equal or exceed 7.5. Blank cells
signify areas of concern for which a particular country did not select any relevant specific
concerns.

435 Comparison with Ongoing ENSAP and NELSAP Action Projects and Programmes

The NBI philosophy is that investment projects are identified and implemented at the subsidiary
level, i.e. through NELSAP and ENSAP. Projects currently being implemented under the two
SAPs should therefore reflect interests of the countries with respect to development of
opportunities and addressing of key transboundary water concerns. It is helpful therefore at this
stage to compare these areas of concern with ongoing ENSAP and NELSAP projects.

As far as NELSAP is concerned, the document “Strategy for Scaling Up NELSAP Investment
Projects (endorsed March 2005) describes a three track approach. Track 1, which is intended to
build on earlier results is concerned with multi-purpose development that includes: power
generation and trade; irrigated agriculture, watershed management, transboundary parks and
navigation. It's Development Objective, is “Investment Projects implemented in power generation
and trade and natural resources management and development delivering energy and meeting
deficits for productive multipurpose use and sustainable livelihoods”.

Track 2 is intended to promote economic growth and stability through major cooperative inter-
country action in new geographic areas and sectors. Its Development Objective is “Investment
projects implemented in multiple Nile water related sectors delivering benefits to ensure
sustainable livelihoods”. According to the document, these water related sectors include:

e Agro-industrial production

e Re-afforestation management

Water hyacinth control

Large scale fishing

Hydro-power

Navigation for trade and tourism

Tourism management

e Use of modern irrigation and rainwater harvesting techniques
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Table 4.15 Areas of Concern and Specific Concerns

AREAS OF CONCERN
COUNTRY/SPECIFIC Water Optimal Water Coping with Coping with Energy Rainfed and Navigation Watershed and
CONCERNS Resources Resources Floods Droughts Development Irrigated Sediment
Development Utilization Agriculture Management

Burundi high priority priority high priority high priority priority high priority priority priority
Rwanda high priority high priority priority high priority high priority high priority
Tanzania high priority high priority high priority priority high priority priority
Kenya high priority high priority priority high priority high priority high priority priority high priority
Uganda high priority high priority priority priority high priority high priority high priority
DRC high priority priority high priority priority high priority priority high priority high priority
Sudan priority priority priority high priority high priority high priority priority priority
Ethiopia high priority high priority high priority high priority high priority high priority High priority
Egypt high priority high priority priority high priority priority high priority priority priority
aquatic weeds aquatic weeds are | water hyacinth is a

known to thrive widespread

where fertiliser constraint on

run-off is high effective

navigation in the
basin
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and preparedness

for dams can
be modified as
aflood
preparedness
measure

AREAS OF CONCERN
COUNTRY/SPECIFIC Water Optimal Water Coping with Coping with Energy Rainfed and Navigation Watershed and
CONCERNS Resources Resources Floods Droughts Development Irrigated Sediment
Development Utilization Agriculture Management
biodiversity there is a nexus there is a nexus
conservation between between
biodiversity and biodiversity and
sustainable sustainable
watershed watershed
services (see services (see
Harris's Harris's
melbourne melbourne festival
festival lecture lecture 2000)
2000)
coping with sound water self-evident self-evident floods can cause
droughts and floods management major
contributes to morphological
drought changes; and are
mitigation themselves made
worse by
watershed
degradation
declining water self-evident self-evident
levels in lakes and
rivers
drought prediction self-evident
flood forecasting operating rules self-evident
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AREAS OF CONCERN
COUNTRY/SPECIFIC Water Optimal Water Coping with Coping with Energy Rainfed and Navigation Watershed and
CONCERNS Resources Resources Floods Droughts Development Irrigated Sediment
Development Utilization Agriculture Management
improving / allocation of self-evident
developing water for
navigation potential navigation
purposes at the
cost of other
applications is
a key resource
management
decision
increased energy hydropower allocation of self-evident
demand development is a water for
possible way to hydropower
increase the reduces its
power supply availability for
other uses such
as irrigation
because
demand
patterns differ
significantly
irrigation new iirrigation irrigation is a irrigation is a self-evident
requires the large user of drought
development of water, and mitigating
new withdrawal allocation for it strategy
and possibly reduces its
storage availability for
infrastructure other (possibly
higher value)
uses such as
hydropower
and industry
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COUNTRY/SPECIFIC
CONCERNS

AREAS OF CONCERN

Water
Resources
Development

Optimal Water
Resources
Utilization

Coping with
Floods

Coping with
Droughts

Energy
Development

Rainfed and
Irrigated
Agriculture

Navigation

Watershed and
Sediment
Management

land use, cover
change, impacts on
runoff

self-evident

self-evident

livestock

livestock is a
significant
economic sector
in the NB, and is
also an important
primary livelihood
for much of its
population. but as
well as
pasture/fodder,
livestock also
needs drinking
water, which in
turn may require
the development
of watering points

optimal utilisation of
available water
resources

self-evident
connections to
the area of
concern

self-evident
connections to
the area of
concern

the allocation of
water for irrigation
may affect its
availability for
household, or
higher value uses
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AREAS OF CONCERN
COUNTRY/SPECIFIC Water Optimal Water Coping with Coping with Energy Rainfed and Navigation Watershed and
CONCERNS Resources Resources Floods Droughts Development Irrigated Sediment
Development Utilization Agriculture Management
population human
structure/settlement settlements
pattern represent
significant
economic
activities and
benefits that can
be compromised
by floods, yet the
unwise siting of
such settlements
can exacerbate
flooding when
they affect the
performance of
flood plains
rain fed agriculture rainfed agriculture
is a net consumer
of water, and
farming system
diversification can
change catchment
characteristics
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AREAS OF CONCERN
COUNTRY/SPECIFIC Water Optimal Water Coping with Coping with Energy Rainfed and Navigation Watershed and
CONCERNS Resources Resources Floods Droughts Development Irrigated Sediment
Development Utilization Agriculture Management
tourism stored water trade-off there is a large tourists are drawn
provides amenity between existing and to pristine, not
value and water amenity value potential nexus degraded
sports potential and productive between environments
potential in navigation and
other sectors tourism; increased
tourism may
represent
increased demand
for navigation, or
alternatively
improved
navigation
services might
catalyse increased
tourism
use of carbon credit self-evident
to finance power connections to
project the area of
concern
water resources self-evident self-evident
availability connections to connections to
the area of the area of
concern concern
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AREAS OF CONCERN
COUNTRY/SPECIFIC Water Optimal Water Coping with Coping with Energy Rainfed and Navigation Watershed and
CONCERNS Resources Resources Floods Droughts Development Irrigated Sediment
Development Utilization Agriculture Management
water use efficiency where water is where water is it is important to
demand / scarce in scarce in understand and
management comparison to the | comparison to apply efficiency
demands upon it, the demands targets that are
it is important to upon it, it is appropriate for a
use it efficiently important particular scale (ie
(in both physical manage engineering
and economic demand rather efficiency at
terms), thismay | than satisfying scheme level and
require inter-alia it. economic
the development efficiency at basin
of infrastructure level), it is also
to increase return important to
flows, or to provide effective
transfer water mechanisms for
saved in one reallocating saved
location for use in water in he most
another advantageous
fashion
watershed watershed self-evident
degradation degradation connections to the
(destruction of decreases the area of concern
forests) manageability of
water, and hence
its development
potential
wetland degradation if wetlands are agricultural run-off self-evident
to be can compromise connections to the
sustainable, the sustainability area of concern
there is a and biodiversity of
maximum that wetlands
can be safely
withdrawn for
other uses

Needs Assessment and Conceptual Design of the Nile Basin Decision Support System Consultancy

176



PART Il DSS CONCEPTUAL DESIGN / Annex A Requirements Analysis - Stakeholder Consultations

Track 3 is concerned with the preparation and implementation of new consultative, in-country Nile
projects. Its Development Objective is “People centred productive and sustainable use of in-
country shared Nile water resources reaching economic cooperation”. The following focal areas

refer:

Agriculture

Re-afforestation

Wetland conservation

Fisheries

Hydropower

Watershed management

Flood and drought control

Tourism

River basin planning and development

Programmes currently being implemented under this aegis include:

Mara River Basin Project Transboundary IWRM Project (Kenya and Tanzania)
Sio-Malaba-Malakisi Catchments Transboundary IWRM Project (Kenya and Uganda)
Kagera River Basin Transboundary IWRM Project (Burundi/Rwanda/Uganda/Tanzania)
Lakes Edward and Albert Fisheries Pilot Project (Uganda/DRC)

Lake Victoria Environmental Management Project Il (Burundi/Rwanda/Kenya/Ugand and
Tanzania)

Regional Rusumo Falls Hydropower and Multipurpose Project
(Rwanda/Burundi/Tanzania)

Regional Interconnection Project (Rwanda/Burundi/Kenya/Tanzania/DRC).

With the exception of transboundary parks as a specific concern, the profound nexus between the
NELSAP and the areas of concern identified above is clear.

With respect to ENSAP, initiatives focus on the following areas:

Irrigation and drainage, under the aegis of he Eastern Nile Irrigation and Drainage
Study, which itself is targeted at the following projects:

- lrrigation and Drainage Project for Egypt
- lrrigation and Drainage Project for Ethiopia
- lrrigation and Drainage Project for Sudan

Energy under the aegis of the Eastern Nile Regional Power Trade Investment Program.
This is intended to promote regional power trade through coordinated planning and
development of power projects and transmission interconnection in the context of multi-
purpose water resources development.

Flood forecasting and preparedness, under the aegis of the Eastern Nile Flood
Preparedness and Early Warning — Phase I. FPEW | is planned for 3 years of
implementation. It comprises three key components:

- Regional Coordination
- Pilot Flood Preparedness and Emergency Response
- Flood Forecasting, Warning and Communication Systems

Optimal water resources allocation and development under the aegis of the Eastern
Nile Joint Multipurpose Program which is targeted at:
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- Improved Livelihoods & Well-being

- Accelerated economic development & growth
- Increased Regional cooperation & integration
- Improved Environment

- Increased Access to Hydro-power

- Improved management of watershed

- Productive agricultural use of water resources
- Water conservation improved

- Flood/drought preparedness improved

o Watershed degradation under the aegis of the Integrated Watershed Management for
which expected benefits will include erosion control leading to decreased siltation and
sedimentation in downstream river/reservoir reaches, which will increase reservoir life,
improve hydropower production and irrigation efficiency, as well as protect critical aquatic
habitats. A second important regional benefit, which the sub-project will generate, is an
overall increase in land productivity, which will yield higher agricultural outputs, and thus
enhance food security and alleviate poverty.

Thus, as with the NELSAP initiatives, there is also a very close conformity between the identified
areas of concern and the NELSAP foci.

4.4 Areas of Concern, Sample Decisions and the DSS Outputs Suggested by them.

For the purpose of conceptual design of the NB DSS, it is necessary at this stage of the analysis
to suggest sample decisions typical of those that are likely to be supported in respect of the eight
areas of concern, and thereafter to suggest also the nature of the DSS questions and outputs
necessary to support these decisions.

Table 4.16 which consequently follows has been developed in a step wise fashion, beginning with
a preliminary version proposed by the consultants in the first draft of this report (issued 13"
January 2008) based on the consolidated results of stakeholder consultations. A second version
was begun at the 2" Regional Workshop (by Working Group A) and completed by experts at the
NBI, followed by further amendments by the consultants.

The alternatives, sample decisions, questions and DSS outputs (criteria) in table 4.16 are
formulated to guide the identification of models and data required for these outputs to be
calculated. In the course of DSS design they have been translated into a set of core models and
evaluation routines that can, together with (geo)statistical analysis and report generation tools,
describe the individual alternatives and produce the required outputs (see Annex B, summary in
the Main Report). A list and description of criteria the models can directly and reliably produce is
provided in Annex B, section 4.5.1.
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Table 4.16 Areas of Concern, Sample Decisions and Supporting DSS Outputs

Water Resources Development

This concern area focuses on those interventions targeted at altering the time and space distribution of water in the basin. Typical measures that are addressed are: storage reservoirs, water conservation
interventions for reducing system losses, etc. Sectoral interventions, such as hydropower and irrigation are treated separately. As storage reservoirs can be part of sectoral development, some of the key

questions are also relevant in those cases.

Relevant examples form the Nile Basin include existing and contemplated storage dams for power generation, such as the Rusumo Falls in the NEL region, the Mandaya, Karadobi, Dal 1 dams in the EN.
Existing storage schemes include the Roseries and High Aswan Dams, etc. Also potential benefits and adverse impacts of interventions planned to reduce system losses shall be studied with the help of
the DSS. These are few examples and over time it is anticipated that the need to develop further regulation and conservation works demands flexible DSS design to address pertinent issues.

The DSS shall be able to provide information required to identify potential merits and adverse impacts of such interventions. Examples of such decisions and key questions, which can be answered
through the information generated by the DSS are given below.

Objective

Possible Alternatives

Sample Decisions

DSS Questions

DSS Outputs (Criteria)

Increased availability of water
throughout the basin

o Afew, large, basin level storage
structures

e Myriad small local level water
harvesting schemes

e Water conservation projects (l0ss
reduction)

o Selection of investment alternatives
(e.g. small number of large, basin
level storage facilities, or large
number of small, local level storage
facilities, or a combination of
various alternatives?)

¢ Configuration of the overall (macro
level) system-wide water
development plan

e Determination of features of
development schemes (location,
scale of development, size of
components)

e What are the magnitudes of
demands that the storage
alternatives could fulfil?

e What is the yield of the upstream
catchment at the point of interest
for the planned scheme at different
levels of reliability?

¢ What would be the reliability of a
storage reservoir to meet the
demands imposed on it? How
would the reliability be affected due
to climate change and variability?

e What is the impact (+/-) of the
intervention alternatives on flow:
system wide water balance; peak
and minimum flow at designated
points?

e How would key environmental
assets be affected due to the flow
regulation resulting from each
alternative?

Bio-Physical/Environment

Change in volume of water
available:

1. System wide (water
balance)

2. Atdesignated points in
the river network (such
as environmental
hotspots, other points of
interest)

Impact in salt-water intrusion
(as a result of flow regulation
upstream)

Change in sediment
movement downstream

Effect on navigable water
reaches (draft, length of
reaches, etc)

Change in annual dead
storage volumes due to
upstream sediment trapped

etc
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e What are the economic impacts of | Socio-Economic
the alternative schemes? How Change in benefits due to

many people will be displaced due | ypstream sediment trapped

?
to the planned storage scheme Impacts on Navigation

o How would the flow regulations (gain/loss of revenue as a
resulting from each alternative result of implementing
affect societies downstream? alternative)

e What is the impact of each FIRR/EIRR (or B/C) of
alternative on fisheries gene pools alternative; or economic and

e Who is better/worse off for each financial unit costs of
alternative ? increased water

1. Noof people to be
located (from reservoir
area)

2. Change on no of people
with access to safe
water
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Optimal Water Resources Utilization

The focus here shall be those planning decisions required to enhance utilization of available water resources. It focuses on mainly non-structural interventions that would lead to more sustainable and
efficient utilization of available water resources. Examples of interventions that fall under this category are joint/coordinated operation of reservoirs, demand management, modernization of agricultural

practices (in subsequent phases), etc.

Objective Possible Alternatives
Increased efficiency of water use atthe o
basin level resulting from increased
engineering efficiency at user level

User financed water saving
equipment and infrastructure

Subsidised water saving equipment
and infrastructure

e Demand management by means of
a basin wide, rights based; water
resource pricing mechanism

e Changed operating rules for large
storage dams

e A combination of the above

Sample Decisions

Comparison of alternative ways of

increasing system efficiency, e.g.

— basin wide resource priced
demand management mechanism

— investments in water saving
infrastructure and equipment

— subsidising of increased
engineering efficiency at user
level

— introduction of penalties for
wastage

— changes of operating rules for
dams
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DSS Questions

Where in the basin exist
opportunities for enhancing the
physical and/or economic efficiency
of water use?

Where are the major losses in the
system?

How would water utilization be
enhanced if available storage is
operated in a coordinated manner?

Can water be allocated
advantageously to high value uses
without compromising access to it
by the poor under the possible
alternatives?

What are the investment
implications for making water more
economically mobile?

What are the economic benefits
accruing to each alternative?

DSS Outputs (Criteria)

Bio-Physical/Environment

Net gain in water availability at
basin and specific locations

Impact (+/-) of contemplated
alternative on downstream
water flow

Socio-Economic

Net financial and economic
productivity of water at basin
level

Impacts on recession
agriculture downstream
(reduction in grain production,
etc)

FIRR/EIRR (or B/C) of
alternative; or economic and
financial unit costs of
increased water
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Coping with Floods

Priority with respect to this area of concern would be to support flood risk-management efforts in riparian countries. Main focus in the first phase of the DSS shall be to provide information on
characteristics of flood prone areas, flow generation, assessing impacts of storage reservoirs on flood control, etc.

Objective

Reduced losses of life and livelihood in
flood prone areas

Possible Alternatives

Changed operating rules of large
storage dams

Flood management infrastructure
Restored flood plain functions
A combination of the above

Sample Decisions

Determination / selection of the
most feasible flood-control
schemes or mechanisms, e.g.

— Changing operating rules of
existing dams

— Building of new dams for flood
control purposes

— Restoration of flood plain
functions
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DSS Questions

What would be the impact of
contemplated alternatives on flood
peaks and areas of inundation?

What are the flood peaks at
designated points of interest, with
and without planned interventions?

How much flood damage can be
avoided if storage reservoirs can be
operated differently? Which
operation rule produces the least
flood damage?

Which parts of the basin are flood
prone? What is the type of land-
use practiced in these areas?

What are the average annual flood
damages?

How would the proposed
interventions affect downstream
countries?

What the economic costs and
benefits of each alternative

DSS Outputs (Criteria)

Bio-Physical/Environment
Peak flow conditions at
designated points along the
river network

Changes to inundation
patterns at designated flood
prone areas

Flood mitigation/control
benefits

Changes to the annual
hydrograph and regime cycles
that would impact capture
fisheries

Socio-Economic

FIRR/EIRR (or B/C) of
alternatives
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Coping with Droughts

Priority in this area of concern shall be to support drought management efforts. Examples of areas where the DSS can contribute include identifying priority areas for interventions, evaluating degrees of
vulnerability to drought impacts, evaluating performances of selected planned/implemented measures in alleviating drought impacts, etc.

Objective

Effective drought adaptation and
mitigation strategies

Possible Alternatives

Adapt to increasing drought
conditions by increasing storage
facilities

Adapt to increasing drought
conditions by increasing
(conjunctive) use of groundwater

Mitigate droughts by crop
diversification and changing
farming systems

A combination of the above

Sample Decisions

Comparison of alternative
measures to enhance the resilience
of the system to drought and
reduce vulnerability

Development of adaptation and
mitigation strategies
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DSS Questions

What are the historical patterns of
drought (rainfall, flow, etc) in the
basin?

What are the inflow and climatic
conditions in the short and medium
term? (rainfall and flow forecasting)

What are the degrees of
vulnerability to drought (for different
parts of the basin)

How would performance of the
system improve with respect to
coping with drought if managed
differently? (for example, if more
flow regulation is provided?)

How would the system respond to
anticipated shortages

How would the proposed
interventions affect downstream
countries?

What are comparative costs and
benefits of adaptation versus
mitigation measures?

What are the economic benefits
accruing to each alternative?

DSS Outputs (Criteria)

Bio-Physical/Environment
Information on severity of
drought (Drought index and
comparisons with earlier
events)

Predictions of flow conditions
for short to medium term

Operational updates on status
of water availability in the
basin (reservoirs, lakes, river
flows, etc)

Effect on availability of water
during times of drought

Socio-Economic

FIRR/EIRR (or BIC) of
alternatives
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Energy Production

This concern area focuses on development of hydropower potentials in the basin. The DSS shall support the efforts in the planning and management of hydro schemes.

Objective

Reliable power at adequate levels
throughout the basin

Possible Alternatives

Regional power trading based on a
common grid and existing capacity

Increase the installed hydropower
generating capacity

Feed into a common grid

Focus on national or sub-regional
self sufficiency

Sample Decisions

Selection of investment alternatives

Determining scale of development
for new schemes

Optimisation of scheme design and
operation rules to best suit
emerging needs

Evaluation of hydropower
compared to other possible
solutions to the energy problem
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DSS Questions

How much generation capacity is
available in the Nile Basin (by
country)?

How much energy can be
generated for a given configuration
(of storage and power plant)?

What are the economic benefits
accruing to each alternative?

How would existing hydropower
generation schemes be affected
due to the planned alternative

(energy produced, unit cost, etc)

What is the overall system-wide
benefit in terms of energy
generation under the various
alternatives?

What are the tradeoffs (sectoral
and by country) necessary under
each alternative?

DSS Outputs (Criteria)

Bio-Physical/Environment

Increase in energy supplies
(GWhly); contemplated
alternative and system wide

Socio-Economic

Unit costs of energy
FIRR/EIRR (or B/C) of
alternatives including tradeoffs
with other alternatives
(thermal, etc) and sectors
(irrigation, flood control, etc)
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Rain fed and irrigated agriculture

This area focuses on assessing current productivity and production levels of both rain fed and irrigated agriculture, supporting efforts to increase food production through relevant interventions, etc.

Objective

Undeveloped irrigation potential fully
realised in a sustainable fashion

Possible Alternatives

Run-of-river schemes

e Storage based schemes

e Groundwater based schemes

e Conjunctive use schemes

e Supplementary irrigation schemes

Sample Decisions

Selection of investment alternatives

Prioritisation of areas for irrigation
development

Determining type and scale of
development for new schemes

Optimisation of scheme efficiency
Minimisation of negative impacts
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DSS Questions

Which parts of the basin rely on
rain fed agriculture (spatial
information)? And which parts rely
on irrigation?

What is the productivity level of
agriculture in the Nile Basin? For
rain fed and irrigated agriculture;
what are the contributions of each
to food production/security in the
basin?

What are the crop water
requirements for major growing
areas in the Nile Basin?

How would rainfall variability affect
crop production?

What is the effect on
environmental/riparian streamflows
for the various alternatives? Is
there a hidden economic cost?

How much water is required for the
specific irrigation developments in

question? What is the trade-off with
other uses (by sector and u/s — d/s)

What are the economic benefits
accruing to each alternative

DSS Outputs (Criteria)

Bio-Physical/Environment

Distribution of crop growing
areas (rain fed and irrigated,
spate)

Change (+/-) in grain
production and effect on
community livelihood (poverty
alleviation) (comparison
among alternatives);

Crop water requirements for
selected points of interest

Effect in flow at designated
points (environmental stream
flow) and overall system water
balance

Socio Economic

Impact on human livelihoods

Economic productivity of water
at basin or sub-basin level

FIRR/EIRR (or B/C) of
alternatives
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Concern Area: Navigation

The focus in the first phase of DSS development would be to identify how navigation might be affected by contemplated interventions and support efforts to minimize the adverse impacts. In addition, more
proactively, if required, navigation benefits can be considered in the planning and management of storage schemes. Interventions for improving channels or lake navigation may also be considered

Objective Possible Alternatives Sample Decisions

Navigation in the Basin not constrained e Increase and maintain draft depths e Selection between alternatives

by inadequate draft depths by releases from storage dams o Optimisation of operation rules
e Increase and maintain draft depths (releases from storage dams) to
by dredging minimise impacts on navigation
o A combination of both potentials of rivers and lakes
downstream
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DSS Questions

o Which parts of the river system are
navigable and what are their
characteristics (length of reach,
width, depth, minimum depth
requirements, etc)

e What is the likely impact of an
upstream development (water
abstraction, flood releases, flow
regulation), etc

e What would be the impact of
sediment transport on navigation
potential?

e What are impacts of anticipated
climatic variability on navigable
reaches and lakes for each
alternative?

e What would be the annual transport
capacities of the reaches (tons) and
what is their economic value for the
alternative approaches?

o What are the economic benefits
accruing to each alternative

DSS Outputs (Criteria)

Bio-Physical/Environment

Impacts on navigation
potential of navigable reaches
and water bodies

Socio Economic

FIRR/EIRR (or B/C) of
alternatives
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Watershed and Sediment Management

Potential scope of DSS with respect to this area of concern would be evaluation of impacts of alternative land use/cover on hydrology of the river system, estimation of sediment yield, reservoir

sedimentation, etc.

Objective Possible Alternatives Sample Decisions

Economic development in the basinnot e
constrained by excessive sediment or
un-natural turbidity cycles

Large scale terracing o Comparison of alternative

e Agroforestry strategies

¢ |dentiification of priority areas of

e Sediment interception structures X °
intervention

e Determining sizes of dead storage
for reservoirs
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DSS Questions

Which watersheds of the Nile Basin
are most severely degraded? How

does this relate to population
pressure?

What is the sediment yield
distribution by basin/watershed?

What is the expected sediment
yield with/without a planned
intervention?

What are the economic benefits
accruing to each alternative

DSS Outputs (Criteria)

Bio-Physical/Environment

Change in sediment
movement (quantity)

Change in reservoir/canal
sedimentation downstream

Changes in channel
morphology downstream

Change in erosion rate
Effect on water availability

1. System wide water
balance

2. Change in peak/minim
flow downstream

Change in hydrology of
wetland: Depth of water, areal
extent, flow hydrograph, etc;
Socio Economic

FIRR/EIRR (or B/C) of
alternatives
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