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Executive Summary

Background

The d-lood and Drought Management Tooldproject is funded by the Global Environment
Facility (GEF) International Waters (IW) and implemented by UNEP, with the
International Water Association (IWA) and DHI as the executing agencies. The project
aims at developing methodologies and tools within a decision support system (DSS) to
facilitate the inclusion of information about floods, droughts and future scenarios into
integrated water resources management (IWRM) planning, Water Safety Planning
(WSP), Transboundary Diagnostic Analyses (TDA) and Strategic Action Plans (SAP).
The project is being implemented from 2014 - 2018, and 3 pilot basins (Volta, Lake
Victoria and Chao Phraya) have been identified for development and testing of the
DSS.

The project responds to a growing sense of urgency around the need to improve
resilience within river basins, and for this to become a critical part of water
management plans. Consequently, the IW focal area of the GEF has identified the
increased frequency and unpredictability of floods and droughts as a priority concern in
transboundary contexts, along with the other multiple drivers that cause depletion and
degradation of shared water resources.

Based on these issues, the project is designed to develop a methodology for basins,
which uses tools and decision support systems that will allow the integration of
information on floods and droughts. The project will develop technical tools to support
flood and drought planning processes which, previously, may not have fully exploited
the information available. The project also aims to develop an approach and tools that
work both on a transboundary level and the local level. GEF International Waters
projects have planning methods which focus at the transboundary level. However,
decisions made at the regional level (basin) and the local level need to be linked to
plans at a larger scale. The project will address this aspect of inter-level communication
by providing tools for both scales within a single DSS.

The DSS being developed will be a piece of software containing various technical
functionality in the formof 6t ool sd. The DSS will be tested
basins; however it will be available for all other GEF IW basins. This also includes

training modules available at the end of the project to ensure that methods can be

applied to other basins. The aim is to develop an approach that interfaces with existing

planning practices and the project will support planning activities related to TDA/SAP,

IWRM or WSP, but will not embrace all activities within the planning methods.

Stakeholders

Basin organisations are the key stakeholders in the project, and are the organisations
relevant for the TDA/SAP approach as this is based on a transboundary planning
context. Urban water utilities are involved as a main stakeholder and potential end-user
in the project. One of the objectives will be to support their WSPs with technical tools
enhancing the outcome of the WSP process.
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The project has engaged with a large number of stakeholders during the inception
phase, and other potential end-users for the project have been identified, for example:
electricity companies operating multipurpose reservoirs, irrigation departments or
managers operating large irrigation schemes and environmental organisations or
departments in need of tools for evaluating flood and drought issues and potential
mitigation measures in the short- or long-term.

Volta Basin Lake Victoria Basin Chao Phraya Basin
Basin scale Volta Basin Authority Lake Victoria Basin Hydro and Agro
(VBA) Commission (LVBC) Informatics Institute
(HAII)
Local scale ONEA National Water Uganda, = Metropolitan Waterworks
Jinja
Ghana Water Provincial Waterworks
KIWASCO Authority
MWAUWASA

Other scale Electricity companies, irrigation and environmental agencies or departments,
catchment organisations and other interested parties

Project stakeholders

Stakeholder meetings

The project started officially in June 2014 and had a 6 month inception phase during
which the executing agencies (DHI and IWA) held a series of stakeholder consultations
in each pilot basin. These consultations were aimed at gaining an understanding of how
the project can improve water planning in the three basins, in order to formulate a
detailed project description for the inception meeting. The meetings were also used to
determine which stakeholders were interested in actively engaging with the project. The
findings from the stakeholder meetings will be used to form the design of the
methodologies and the development of the DSS.

Result Framework and Strategic Areas

The project results framework is divided into 5 components each describing a phase in
the project. The project components are:

Component O 1 Introducing the project to stakeholders; identifying gaps and needs around flood
Inception phase and drought planning

Component 11 Development of 6 methodologies with tools in a decision support system, which
Development of increase the at increasing understanding of flood and drought dynamics and
methodologies impacts at transboundary and local levels

Component 2 i Application of the methodologies in the 3 pilot basins to provide the opportunity for
Validation and testing | integration of flood and drought information into basin level planning

at basin-wide level

Component 3 1 Application of the methodologies in the 3 pilot basins to provide the opportunity for




Validation and testing | integration of flood and drought information into local level planning (urban water
at local level utilities)

Component 4 - Learning package developed to provide training and information within and beyond
Capacity building and | the pilot basins; and project outputs communicated and disseminated to inform
dissemination global dialogue on water security and adaptation to climate variability and change

The experience from the inception phase and especially from the stakeholder
consultations in the three pilot basins has enabled a further clarification of the overall
project objective. The project will focus on three key strategy areas which cut across
the above results framework:

1. Based on the adopted planning approach, to design and validate specific
methodologies (at least 6) to address a variety of flood and drought
applications at basin and local scale.

2. Development of a Decision Support System (DSS) which will support key
processes within the methodologies at basin and local scale. The DSS will
be available without charge to all GEF basins.

3. Stakeholder involvement throughout the development of the
methodologies and the DSS and dissemination of findings.

Planning types supported

Water resource planning at basin and local scale includes many different activities,
stakeholders and issues. This project will focus on short- to long-term planning, while
real-time operation and forecasting will not be part of the project. Short- to long-term
planning is divided here into two distinct types of planning: operational and strategic
planning. Operational planning is short term planning (weeks to a few years) with the
objective of reducing impacts without investing in new infrastructure. Strategic planning
is planning based on a vision or objective covering a longer time period. This will
typically include investments in infrastructure to cope with future changes. Floods and
droughts should be distinct phenomena because of different characteristics and
typically different management. Therefore, operational and strategic planning is further
divided into drought management and flood management.

Planning approach

The three planning methods of WSP, IWRM and TDA/SAP were analysed and used to
develop and adopt a general 4-stage planning approach for the project. Activities within
the IWRM, TDA/SAP and WSP methods were mapped and analysed. Similarities and
overlaps in the content of the three specific planning methods were evaluated and
grouped into the 4 overall planning components: Analysis, Planning, Implementation
and Monitoring.
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ANALYSIS
l To understand the situation PLANNING
7 - T To decide how to
MONI /OFiING e_improve the situation
To see if the plan is IMPLEMENTATION

workin -
Vorking l To make changes to

the system

Planning cycle adopted by the project

Planning methodologies

The DSS will be based on the adopted planning approach, but the functionality will be
designed and validated against specific flood and drought applications.

The exact applications are not yet defined and will be defined based on stakeholder
input and requirements from the existing planning methods. The start of the process to
identify the potential application areas for validation of the DSS will be undertaken in
meetings in connection with the inception meeting, where a number of potential
application areas for DSS validation will be identified. The project will select 6-8
application areas covering flood and drought planning issues on basin and local scale.
For each application area a detailed step-by-step description of the application will be
made, this will be referred to as a methodology, and will be used to test and validate
the DSS on specific applications. The methodologies will be specific step-by-step list of
activities to address a specific flood or drought application within a defined application
area.

The aim will be to have at least one methodology which combines both flood and
drought issues and at least one methodology combining local and basin scales within
the selection. However, it will be limited by the nature of the work being undertaken by
the stakeholders. The selection of methodologies will also include both operational and
strategic planning applications and methodologies linked to TDA/SAP and WSP
activities. The developed methodologies will be closely linked with the adopted planning
approach.

The project will develop both an idealised methodology for each application area, and a
locally-adjusted version based on a practical implementation in the pilot basins. The
idealised methodology could be used as a global template for applying the DSS on a
specific case, while the implemented version will serve as a validation of an actual use
of the DSS on a specific case.

The application area for DSS validation could be a specific application, done by the
stakeholder, where the functionality of the DSS will be tested and validated, or a
number of workshops for in-depth training and testing of the DSS functionality. The
selection of application areas for DSS validation as applications or workshops will be
based on availability of information and resources at the stakeholders.



DSS

The linkage between the planning activities within the DSS and the existing planning
methods such as TDA/SAP, IWRM and WSP, is done through the planning approach,
and the functionality of the DSS will be addressed by specific tools located in one of the
4 planning stages according to how the tools should be used in a planning context.

The user interface for the DSS will be designed to ensure a flexible and user friendly
system based on existing planning methods. At the same time the DSS will be
designed so that it can be used for different applications, users and scales.

The developed DSS will support existing planning methods with focus on operational
and strategic planning, by applying technical software tools within a planning DSS. The
DSS will not embrace the whole planning methodology, but rather support a number of
the activities which are part of it.

The implemented methods and tools will be selected during the process of selecting
and consolidating the potential application areas for DSS validation, which will be done
in close dialogue with the main stakeholders in the project.

Main deliverables

The main deliverable from the project will be a DSS, capable of providing support to
decision-makers for short- and long-term planning related to flood and drought issues.

The DSS software will contain a number of technical tools. The exact tools which will be
developed cannot be defined at this stage as this will require the assessment of the
potential application areas for DSS validation to identify and prioritise, in collaboration
with the stakeholders, the most relevant tools for development.

The concrete deliverables from the project will be:
9 Planning approach linked to existing planning methods (reported)

o Description of the general planning approach based on a 4-stage
planning cycle. The planning approach is linked to the IWRM, TDA/SAP
and WSP methods.

1 Methodologies for how to apply the DSS in a planning context (reported)

0 The development of the methodologies (at least 6) will be based on
potential application areas for the DSS each aiming at testing and
validating DSS functionality within flood and drought related planning.

0 The potential application areas for the DSS will be defined based on the
feedback from the stakeholders during the inception meeting, and will
cover flood and drought planning issues at the basin and local scale.

o0 The project will develop both an idealised methodology for application
areas for validation of the DSS, and a locally-adjusted version based on
a practical implementation in the pilot basins. The idealised methodology
could be used as a global template for applying the DSS on a specific
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flood and drought issue, while the implemented version will serve as a
validation of an actual use of the DSS on a specific local context.

1 DSS software containing tools for supporting technical activities within flood and
drought planning (software delivered)

(0]

The DSS (containing tools) will be delivered as a piece of software to be
used freely by all GEF basins.

The DSS will be validated based on the selected potential application
areas for the DSS

i Strategic recommendations for inclusion of the information from the DSS in
existing planning methods at basin and local level

I Training and capacity building documentation for stakeholders within the pilot
basins, other GEF and non-GEF basins to apply the DSS and integrate
information into planning processes

(0]

(0]

(0]

Recommendations and lessons learned for applying the planning
methodology.

Technical specifications and manuals for the consolidated DSS.

Documents and presentations for training modules

1 Communication strategy, and communication materials to disseminate project
outputs and outcomes

(0]

Documentation of the design and implementation process of flood and
drought methodology in pilot basins to be communicated to a wide range
of stakeholders.

Materials for global dissemination through IW LEARN

Materials for international water events



Project Framework

Component

Qutcome

Output

Component O:

Project Preparation (includes all
PPG outcomes and outputs), and
Inception Activities

Outcome 0.1: Enhanced focus
and effectiveness of final project
design achieved through the
assessment of current practices
in addressing flood and drought
impacts as part of planning
processes in transbhoundary
basins, including the TDA-SAP
process

Outcome 0.2: Identification
during project preparation of
three transboundary basins for
participatory development and
pilot testing of the new
methodology and tools, ensures
timely inception and smooth
project implementation

Output 0.1.1: Reports
containing review of GEF
portfolio, case studies, mapping
and assessment of current
decision making processes,
highlighting strengths,
weaknesses and any gaps
identified (including those
related to data and information)

Output 0.2.1: Selection of three
pilot basins and 1-2 learning
basins based on a review of all
river/lake basins object of
foundational GEF IW projects
including the TDA-SAP process

Output 0.2.2: Project inception
with the participation of GEF
Project Agencies and of Pilot
Basin representatives

Component 1:
Development of Methodology and
Tools

Outcome 1.1:

Methodologies with tools aimed
at increasing understanding of
flood and drought dynamics and
impacts at transboundary and
local levels and including
enhancement of commonly used
decision support systems, fully
developed jointly with pilot
basins stakeholders.

Output 1.1:

At least 6 methodologies with
tools adopting a basin and local
approach, including
enhancements for decision
support systems, that would
allow the integration of flood and
drought issues into (i) the TDA-
SAP GEF IW or equivalent
processes, and (ii) IWRM plans
and Water Safety plans

Component 2:
Validation and testing at basin-
wide level

Outcome 2.1:

Application of the methodologies
at the basin level (at least 3)
using DSS tools in the three pilot
basins enables the integration of
flood and drought issues into the
IWRM, TDA-SAP and other
planning processes.

Output 2.1.1:

Strategic recommendations for
inclusion of flood and droughts
issues in IWRM, TDA/SAP, and
other basin planning methods in
the 3 selected pilot basins.

Component 3:
Validation and testing at local level

Outcome 3.1:

Application of the methodologies
at lower administrative levels
using DSS tools in the three pilot
basins enables the integration of
flood and drought issues into
local level planning (e.g. water
safety planning) for water
suppliers and regulators, (agro)
industries and urban area
managers to consider options
for increased resilience and

Output 3.1.1:
Recommendations for inclusion
of flood and droughts issues in
Water Safety, and other local
planning methods in the 3
selected pilot basins with
integration of urban and (agro-)

i ndustrial wate
perspectives and realities.
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preparedness to F&D within
broader basin context with an
emphasis on vulnerable groups
affected by water related
shocks.

Component 4
Capacity building and
dissemination

Outcome 4.1:

Experience and know how
gained through the project is
made available within the GEF
system and beyond.

Outcome 4.2:

Global dialogue on water
security and adaptation to
climate variability and change
enriched by the dissemination of
project outcomes.

Output 4.1.1:

Learning package including
technical specifications of the
DSS and training materials for
the application of the new
methodologies with DSS tools is
tested in 2-3 trainings with basin
officials, utility and industry
management and operational
staff, and representatives from
civil society with 15-30 people
per training.

Output 4.1.2:
Output and feedback from the
awareness workshops

Output 4.2.1:

Communication approach
developed to disseminate flood
and drought methodology within
pilot basins, GEF basins, and to
other relevant end users.

Output 4.2.2:

2-3 Experience Notes and other
documents and audio-visual
materials produced for IW
LEARN dissemination
mechanisms and website.

Output 4.2.3:

Development of materials (4-5)
developed and disseminated at
major water events: WWF,
Water Week, GEF IWC 7/8/9,
and IWA Conferences.
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Acronyms and Abbreviations

DHI DHI'i Water and Environment

DRB Danube River Basin

DSS Decision Support Systems

DWR Department of Water Resources
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GWP Global Water Partnership

HAII Hydro and Agro Informatics Institute

ICDPR International Commission for Protection of Danube River
INBO International Network of Basin Organizations
IUCN International Union for the Conservation of Nature
w International Waters

IWA International Water Association

KIWASCO Kisumu Water and Sewerage Company

LVBC Lake Victoria Basin Commission

MCA Multi-Criteria Analysis

MWA Metropolitan Waterworks Authority
MWAUWASA Mwanza Urban Water Supply and Sanitation Authority
NBI Nile Basin Initiative

RID Royal Irrigation Department

SAP Strategic Action Plan

SONABEL Société Nationale d'électricité du Burkina
SONEB La Société Nationale des Eaux du Bénin
TDA Transboundary Diagnostic Analysis

TMD Thai Meteorological Department

UN United Nations

UNEP United Nations Environment Programme
VBA Volta Basin Authority

WMO World Meteorological Organization
WRIS Water Resources Information System
WSP Water Safety Plan
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The Flood and Drought Management Tool project is funded by the Global Environment
Facility (GEF) International Waters (IW) and implemented by UNEP, with IWA and DHI
as the executing agencies. The project aims at developing methodologies and tools
within a decision support system (DSS) to facilitate the inclusion of information about
floods, droughts and future scenarios into Integrated Water Resource Management
(IWRM) planning, Water Safety Planning (WSP), Transboundary Diagnostic Analyses
(TDA) and Strategic Action Plans (SAP). The project is being implemented from 2014 -
2018, and 3 pilot basins (Volta, Lake Victoria and Chao Phraya) have been identified
for development and testing of the Decision Support System.

The project responds to a growing sense of urgency around the need to improve
resilience within river basins, and for this to become a critical part of water
management plans. Consequently, the IW focal area of the GEF has identified the
increased frequency and unpredictability of floods and droughts as a priority concern in
transboundary contexts, along with the other multiple drivers that cause depletion and
degradation of shared water resources.

Based on these issues, the project is designed to develop a methodology for basins,
which uses tools and decision support systems that will allow the integration of
information on floods and droughts in planning processes. The project will develop
technical tools to support flood and drought planning processes which, previously, may
not have fully exploited the information available. The project also aims to develop an
approach and tools that work both on a transboundary level and the local level. GEF
International Waters projects have planning methods which focus at the transboundary
level. However, decisions made at the regional level (basin) and the local level need to
be linked to plans at a larger scale. The project will address this aspect of inter-level
communication by providing tools for both scales within a single DSS.

The DSS being developed will be a piece of software containing various technical
functionality in 6toolsd6d. The DSS will
however it will be available for all other GEF IW basins. This also includes training
modules available at the end of the project so that methods can be applied to other
basins. The aim is to develop an approach that interfaces with existing planning
practices and the project will support planning activities related to TDA/SAP, IWRM or
WSP, but will not embrace all activities within the planning methods.

The DSS will be flexible: it will not contain a fixed workflow but support different
planning activities and there will be the ability to link to different model types (MIKE
models and WEAP as default). It will also be based on an open platform solution,
meaning basin authorities, national authorities, utilities, etc. can further develop the
DSS and tools after the completion of the project. The usability of the DSS software is
key to ensure that it is relevant and useful to planning activities. The project will also
ensure that the DSS software is user-friendly.

It is important to note that the Flood and Drought Management Tool project will not
collect data or develop new models, but will focus on the development of tools within a
DSS for supporting planning, while the validation and testing of the methodologies and
tools will be done using existing information and models. The project will not develop
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new plans within the pilot basins, but support the use of the DSS in ongoing planning
processes.

1.1 Background and History of the Project

The project rationale is based on the recognition that climatic variability and change is
being increasingly experienced in the form of more frequent, severe and less
predictable flood and drought events. There is a growing sense of urgency among
countries, basin organisations and other end users, such as utilities, of the need to
build resilience towards flood and drought events as an integral part of the
management of water resources. The growing risks related to hydrologic uncertainty
are magnified in transboundary contexts, where cooperation among countries is
essential to any coping strategy.

Consequently, the IW focal area of the GEF identified the increased frequency and
unpredictability of floods and droughts as a priority concern in transboundary contexts,
along with the other multiple drivers that cause depletion and degradation of shared
water resources. In its focal area strategy, GEF IW is emphasising the need to address
the multiple priority stresses i including floods and droughts i impacting transboundary
basins, through a multi-country cooperative effort that would enable the needed
coordinated mitigation response. As recommended by the GEF, such multi-country
efforts should be informed by, and start with a basin-wide Transboundary Diagnostic
Analysis (TDA), including consideration of increased climatic variability and change, in
particular floods and droughts. Hence the need for a science based methodological
approach to integrate floods and droughts in this analysis. In more general terms, there
is a need for a technically and economically feasible and scientifically sound way to
help land, water and urban area managers to integrate the information on flood and
drought events into different scales of planning processes including Integrated Water
Resources Management (IWRM) plans at the basin level and Water Safety Plans
(WSP) at the local level.

1.2 Planning

The overall project aim is to support planning at transboundary and local scales, and
there are a number of existing planning methods used for water management, where
the Integrated Water Resources Management (IWRM) approach is adopted. For this
project, the focus is on supporting activities within the 3 existing planning methods:
Transboundary Diagnostic Analysis/Strategic Action Plan (TDA/SAP) developed by the
Global Environment Facility (GEF), Integrated Water Resources Management (IWRM)
and Water Safety Planning (WSP) recommended in the WHO drinking water
guidelines. These methods are described in more detail in Section 4.

Flood & Drought Management Tools 15
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Figure 1-1 Planning cycle adopted by the project

Even though there are many different planning methods in use, the main structure of a
planning cycle is often similar. The planning cycle is defined here in 4 general planning
stages: Analysis, Planning, Implementation and Monitoring. These stages can be
recognised in components of the IWRM, TDA/SAP and WSP methodologies and this
approach will be used to link them. The stages are shown in Figure 1-1 and described
in more detail in Section 4.

1.3 Project Inception Phase

The Flood and Drought Management Tools project initiated an inception phase from
May 2014 to November 2014. During this time a series of stakeholder consultation
meetings were carried out by DHI and IWA in the Volta Basin, Lake Victoria Basin and
Chao Phraya Basin in Thailand. These consultations were aimed at gaining an
understanding of how the project can improve water planning in the 3 basins, in order
to formulate a detailed project description for the inception meeting. The meetings were
also to determine which stakeholders were interested in actively engaging with the
project. A summary of these meetings is available in section 3.

The objectives of these consultations included:

E]

Key stakeholders understand and endorse the objective of the project

1 To understand issues the key stakeholders are facing during water planning,
focusing on issues related to climate change, floods and droughts

1 To understand the methods/processes which the basin organisations and
utilities go through during planning, and tools they currently use in planning

1 To identify other projects or initiatives of importance for the project with respect
to knowledge or relevant information

1 To gather feedback on the proposed approach for the project

1.4 Project Joint Stakeholder Workshop

The project joint stakeholder inception phase workshop for the Flood and Drought
Management Tools project took place in Bangkok, Thailand from Sunday 23rd
November 2014 to Monday 24™ November 2014. The first day was a field visit followed

16
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by a second day inception meeting for the project. A number of individual meetings
were also held. This was intended as the official inception meeting, however, due to
unforeseen circumstances the official meeting had to be postponed, and will take place
in March 2015 as an inception/steering committee meeting where the inception report
will be approved including any changes and updates to the project workplan and
budget. This meeting in March 2015 will not duplicate the meeting in November 2014,
and will include the basin representatives only i HAII, LVBC and VBA.

Nonetheless, the joint stakeholder inception workshop included key representatives
from the 3 basins (Volta, Lake Victoria and Chao Phraya), as well as additional
stakeholders from the Chao Phraya, as the meeting is being held in Bangkok. The
meeting provided an opportunity for all stakeholders and project partners to become
familiar with the revisions to the project components, i.e. objectives, activities and
deliverables, etc. The meeting enabled the representatives to contribute / comment on
the relevant project components to help fine-tune the project. Cooperation
arrangements with the key representatives were discussed during the inception
meeting, clearly definingeach part y 6 s r oebpersibildias.d his will be approved at
the official inception/project steering committee meeting in March 2015.

It should be noted that project implementation will continue after the joint stakeholder
inception workshop based on the Project Document and guided by the draft inception
report. The agenda from the joint stakeholder inception workshop is in Annex A.

Flood & Drought Management Tools 17
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Intervention Strategy

The goal of the project is defined as contributing to the global efforts being made to
maintain acceptable levels of societal and ecosystem sustainability vis-a-vis growing
climatic uncertainty and unpredictability. The overall objective of the project is to
improve the ability of land, water and urban area managers operating in transboundary
river basins to recognise and address, as part of the TDA/SAP, IWRM plans and WSP
processes, the implications of flood and drought events. The components, outcomes,

outputs and activities to deliver on the project goal and overall objective are outlined in
section 8.

The experience from the inception phase, and especially from the stakeholder
consultations in the 3 pilot basins, has enabled a further clarification of the overall

project objective. The project will focus on three key strategy areas which cut across
the results framework:

1. Based on the adopted planning approach, to design and validate of
specific methodologies (at least 6) to address a variety of flood and
drought applications at basin and local scale.

Development of a Decision Support System (DSS) which will support key
processes within the methodologies at basin and local scale. The DSS will
be available without charge to all GEF basins.

3. Stakeholder involvement throughout the development of the
methodologies and the DSS and dissemination of findings.

Further information regarding the background work, direction and progress towards the
three key strategy areas is found in Section 5, 6 and 7 respectively.

DESIGN
flood and drought planning DEVELOP
methodologies for different software toolsin a
applications DSS

AW N

w

ERRRS

i
}‘-‘ INVOLVE

stakeholders

Figure 2-1 Project intervention strategy in three key strategy areas
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2.1 Definitions

One of the outputs from the project will be software to support decisions within planning

with a focus on floods and droughts, referred to as a Decision Support System (DSS).

This DSS will contain a number of tools with different functionality. The software is

therefore understoodas t he 6DSS6 and the functionalit

The planning approach describes the overall 4-stage planning cycle in Figure 1-1. The

term dnethodologiesérefers to specific step-by-step list of activities to address a specific

flood or drought application. For example, this could be a specific methodology for

0 s e a sdoongatimanagementat cat chment | evel 8. The dev
be closely linked with the adopted planning approach. The approach, DSS and step-by-

step methodologies must be globally applicable, but will be tested, adjusted and

validated against potential application areas for the DSS. This will show how the DSS

and the associated tools could be used to support specific planning activities related to

floods and droughts.

2.2 Three key strategy areas

The three key strategy areas are outlined in greater detail below:;

1. Based on the adopted planning approach, to design and validate of
specific methodologies (at least 6) to address a variety of flood and
drought applications at basin and local scale.

0 The planning methodologies will be compatible with activities within
TDA/SAP, IWRM and WSP and will include methodologies for both
basin and local scale.

0 The specific planning methodologies to be developed will depend on
interest of stakeholders and availability of information.

0 The planning methodologies will focus on flood and drought issues.
Flood and drought issues are interpreted as issues related to excess of
water or water deficit, and not only extreme events.

0 The developed planning methodologies will embrace short-, medium-
and long-term planning (structural and non-structural planning), on time
scales of a few weeks to many years. Day to day and real-time
operation will be outside the scope of the project.

o There will be an emphasis on technical tools to support the planning
process. Issues related to institutional, organisational, and political or
policy issues will not be addressed in detail by this project.

0 The planning methodologies will be validated and consolidated in the
three pilot basins through validation of the DSS on potential application
areas.

Flood & Drought Management Tools 19
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2. Development of a Decision Support System (DSS) that will support key
processes within the planning methodologies at basin and local scale and
will be available without charge to all GEF basins.

(0]

There will be a recognisable linkage to planning activities within
TDA/SAP, IWRM and WSP used at basin and local scale.

The developed DSS will support key processes within the planning
methodologies, with technical tools, but will not address all activities in a
complete planning cycle. Hence, there might be activities not covered by
technical tools.

The main focus will be on flexibility and usability, as the final DSS is to

be used in multiple contexts and to address various issues. This is also
important because it will be used by various types of stakeholders with

varying levels of capacity to exploit technical tools.

Key tools will be implemented in the DSS in the 3 pilot basins. The
developed tools will be available for all users of the developed DSS.

The developed DSS will be based on an open platform, enabling users
to further develop the DSS by adding tools, methods and model
adapters after the closure of the project.

3. Stakeholder involvement throughout the development of the
methodologies and the DSS and dissemination of findings.

(0]

The project is focusing on working with basin organisations at basin
scale and water utilities at the local scale.

The developed DSS may also be applied, where appropriate, for other
water organisations such as electricity companies, irrigation departments
or environmental organisations responsible for planning at basin or local
scale. Some of these organisations may be included in the consolidation
and testing phase of the DSS, where appropriate.

The project will undertake stakeholder consultations with the aim of
increasing the awareness and understanding of flood and drought
planning issues.

The planning methodologies will be consolidated and adjusted with input
from key stakeholders.

The DSS will be validated and tested through potential application areas
(based on applications or workshops) in close dialogue with the main
stakeholders in the project.

There will be training and capacity building activities.

There will be dissemination of the findings.
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Table 2-1 Summary of project strategy areas

2.3 Definition of flood and drought

At least one methodology
addressing TDA/SAP

At least one addressing WSP
Covering basin and local scale

Focus on flood and drought
planning

Covering short- and long-
term planning

An emphasis on technical
tools to support the planning
process

Linkage to planning activities
within TDA/SAP, IWRM and
WSP

Support key processes in
flood and drought planning
Focus on flexibility and
usability

Based on a freely available
open platform

mb
m
o

)

Working with basin
organizations, water utilities
and other interested parties

Consultation for our
awareness and understanding

Consolidation of the planning
methodology with
stakeholders

Validation and testing of the
DSS on potential application
areas

Training and capacity
building activities

Flood and drought issues are interpreted not only as extreme events but mainly as
issues related to excess of water or water deficit.

2.3.1 Definition of drought

Drought could be defined as water supplies beingfi s u b st a nt iofwhdtig
usually experienced for that place andtime.What i s consi der ed
rather arbitrary and depends on the location and on what features of a drought cause
the most stress or loss".

bel
fisub

Droughts are typically classified in four different categories: meteorological, agricultural,
hydrological, or socioeconomic. The first three (meteorological, agricultural and
hydrological) describe drought as a physical phenomenon while the last
(socioeconomic) defines drought as a mismatch between water supply and demand,
also referred to as water scarcity, that causes socioeconomic and environmental

. Loucks, P. D. and van Beek, E., 2005. Water Resources Systems Planning and Management. Paris: UNESCO.
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impacts’. Water availability is closely connected to rainfall and physical characteristics,
but also to changes in land use, water quality, legislation etc. Water demand depends
on the natural and socioeconomic system and its development. It should be noted that
water shortages or socioeconomic droughts can be caused by physical phenomena
such as climate variability and extremes but also by socioeconomic developments
affecting water demand.

This project deals with operational and strategic drought management focusing
especially on socio-economic and environmental impacts. Hence the understanding of
droughts in the planning context is related to water scarcity in accordance with the
socioeconomic drought definition (difference between water availability and water
demand). In other words, the project understands drought management as water
systems management that aims at mitigating water shortages. The key parameters in
water scarcity are the identification and management of the available water and the
demand for the same water.

The definition of drought, used in the project, is water shortage which has significant
impacts and can be related either to climate variability, extremes or increasing demand.
In many cases the term drought is used by countries to describe water shortages that
are not caused by rare extreme events but related to climate variability or
socioeconomic changes. Itisduetothesigni f i cant | mpacts that
used and it is for the same reason (significant impacts) that the project will focus on
these types of events.

2.3.2 Definition of flood

Floods are natural events defined as unusual surpluses or excesses of water resulting
in higher than usual water levels. The definition of a flood depends on the definition of
unusual water levels, and when a specific water level causes damage or impacts in a
specific area.

Floods results from short-duration highly intense rainfall events, long duration low
intensity rainfall, snowmelts, failure or dams or levees or a combination of these
conditions. In undisturbed conditions floods are a natural event occurring with regular
intervals. Human interventions as land use changes could change the intervals or
frequency by which the floods occur.

One common definition of a flood event is using the return period, also known as a
recurrence interval (sometimes repeat interval) as an estimate of the likelihood of an
event. It is a statistical measurement typically based on historic data denoting the
average recurrence interval over an extended period of time, and is usually used for
risk analysis (e.g. to decide whether a project should be allowed to go forward in a zone
of a certain risk, or to design structures to withstand an event with a certain return
period). Many water structures are designed to withstand a flood event defined by a
specific return period, e.g. a 50 year event.

One of the challenges from using a probabilistic definition as a return period in
designing mitigation measures against flood events is that changes in climate and land
use could change the recurrence interval of floods and thereby the magnitude of a

2 Source: National Drought Mitigation Center, University of Nebraska-Lincoln, U.S.A.,
http://drought.unl.edu/DroughtBasics/TypesofDrought.aspx
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24.1

specific return event. The result is that a 50 year return period defined from historical
data, might not be valid anymore in the future. Hence changes to climate and land use
are important parameters to include when including floods in long term planning.

The definition of a flood, used in the project, is a high flow event that has significant
impacts. Such events might be caused by climate variability in combination with
anthropogenic factors or by very rarely occurring extreme flows. Flood management
supported by the DSS is therefore not looking at any particular return period of event
but more generally on management of dangerously high flows.

Types of planning addressed in the project

Water resource planning at basin and local scale includes many different activities,
stakeholders and issues. This project will focus on short- to long-term planning, while
real-time operation and forecasting will not be part of the project. Short- to long-term
planning is divided here into two distinct types of planning: operational and strategic
planning. Floods and droughts ought to be distinct phenomena because of different
characteristics and typically different management. Therefore, operational and strategic
planning is further divided into drought management and flood management. A brief
description of how they will be supported in the DSS is included in the following
sections.

Operational planning (short- to medium-term planning)

Operational planning, or management, is planning within a short- to medium-term (from
weeks to few years), where the objective is to evaluate and reduce flood and drought
impacts, without investing in new infrastructure. The aim is to optimise or improve the
current water system, and reduce impacts from known issues. One example could be
the development of a water allocation plan for dry season management of water from
multi-purpose reservoirs based on information from a seasonal forecast. Operational
planning does not include investments in new infrastructure such as reservoirs,
channels or other investments that might be planned for a longer and strategic time
horizon. These investments would be considered in strategic planning.

The project may support operational planning with respect to:

1 Analysis of the current situation (identification of issues and understanding the
situation)

9 Evaluation of seasonal changes in water availability and demand considering
anthropogenic factors and uncertainty in climate variability.

1 Development and selection of indicators to describe the status under different
scenarios and to evaluate the potential plans.

1 Development of plans for reducing or solving the issues within a medium-term
time horizon (weeks to a few years), without use of structural investments.

1 Development and selection of indicators to evaluate the potential plans.

1 Linkage between plans and numerical models (models developed outside the
DSS) for the evaluation of the impact of the proposed plan/operation.

Flood & Drought Management Tools 23
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1 Optimisation and evaluation of plans using decision-making methods. There will
potentially be linkage to economic and socio-economic issues through specific
indices.

9 Dissemination of results for increased stakeholder and public awareness during
the implementation of the selected plan.

1 Monitoring of the effectiveness of the plan through specific indicators.

The supported activities will be linked with activities within TDA/SAP, IWRM or WSP.
The focus will be on planning for the reduction of impacts related to floods and
droughts.

Short-term operational drought management looks as operational measures to mitigate
water shortage. The definition of drought is water shortage which has significant
impacts and can be related either to climate variability, extremes or increasing demand.
This type of planning would typically include the operation of current infrastructure and
not consider the development of new infrastructure or longer term changes.

Short-term operational flood management looks as operational measures to mitigate
flood risk. The definition of a flood is a high flow event that has significant impacts. High
flow events are not defined by any particular return period but more generally as
dangerously high flows. This type of planning would typically include the operation of
current infrastructure and not consider the development of new infrastructure or longer
term changes.

The previously defined understanding of operational flood and drought management in
this project implies operational water systems management facing challenges of flow
uncertainty, climate variability and extremes.

Strategic planning (long-term strategic planning)

Strategic planning is planning based on a vision or objective covering a longer time
period, and will typically include investments in infrastructure to cope with current and
future climate, land-use, water demand, etc. Operational planning mainly focusses on
optimising the current situation or system while strategic planning will focus on how to
solve emerging issues within a longer timeframe. Strategic planning involves a higher
degree of uncertainty related to technical aspects of water supply and demand
(changes in climate, water demand etc.), but also has stronger dependencies on socio-
economic trends and political preferences. These aspects which are not directly related
to water supply and demand are outside the scope of this project, but might be included
through indicators.

The project may support components within strategic planning related to the following:

1 Analysis of the current situation to form a baseline assessment (understand the
situation and issues)

9 Evaluation of changes to water availability and demand in the future considering
projections of future climate and climate variability, population development,
socio-economic development, land-use change and related uncertainties.
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Development and selection of indicators to describe the status under different
scenarios and to evaluate the potential plans.

Development of plans for fulfilling objectives or visions for the future.

Linkage between the developed plans and numerical models (models to be
developed outside of the DSS) for the evaluation of the impact of the proposed
plan.

Methods for evaluating the robustness of the plans using decision methods
such as multi-criteria analysis or robust decision-making. There may be linkage
to socio-economic issues through some indicators.

Dissemination of results for increased stakeholder and public awareness during
the implementation of the selected plan.

Monitoring of the effectiveness of the plan through specific indices.

The project will focus on the technical aspects of strategic planning, but will potentially
provide linkages to methods and indices which include socio-economic issues. The
main focus will be on drought and flood related issues, and how to reduce the impacts
taking into account changes in climate, land-use and water demand. The supported
activities will be linked with activities within TDA/SAP, IWRM or WSP. The focus will be
on planning for the reduction of impacts related to flood and drought.

Long-term strategic drought planning looks at the same drought events as the short
term drought management but over longer timescales which are affected by changes in
climate variability and the large uncertainties associated with future projections of
climate change, population development and socioeconomic development etc. This
type of planning would typically include consideration of new infrastructure and land
management for example rather than simply the operation of current infrastructure.

Long-term strategic flood planning looks at the same type of flood events as the short
term flood management but over a longer timescale which are affected by changes in
climate variability and the large uncertainties associated with future projections of
climate change, population development and economic development etc. This type of
planning would typically include consideration of new infrastructure and land
management for example rather than simply the operation of current infrastructure.

The previously defined understanding of strategic flood and drought management in
this project implies strategic water systems management facing challenges of flow
uncertainty, climate variability and extremes.

The planning activities potentially supported by the DSS for both operational and
strategic planning are summarised in Figure 2-2.

Flood & Drought Management Tools 25



* Analysis of the current situation * Analysis of the current situation to form a baseline
assessment
* Evaluation of seasonal changes in water availability * Evaluation of future changes to water availability
and demand and demand
* Development of plans to address issues within a * Development of plans for fulfilling objectives or
time horizon of months to years, without use of visions for the future

structural measures
* Development and selection of indicators to evaluate * Development and selection of indicators to evaluate

the potential plans the potential plans
* Linkage between plans and numerical models for * Linkage between plans and numerical models for
the evaluation of the impact of the proposed the evaluation of the impact of the proposed plan

plan/operation
* Optimisation and evaluation of plans using decision * Methods for evaluating the robustness of the plans

methods using decision methods

* Dissemination of results for increased stakeholder * Dissemination of results for increased stakeholder
participtation participtation

* Monitoring of the effectiveness of the plan through * Monitoring of the effectiveness of the plan through
specificindices specificindices

Figure 2-2 Overview of planning activities which the DSS may support

2.4.3 Planning components not covered in the project

The project will not be able to support all planning activities related to the TDA/SAP,
IWRM or WSP methods. Based on feedback from the stakeholder visits, available
resources and the time-frame of the project, the following components will not be
included in the project:

1 The project will support key planning activities related to TDA/SAP, IWRM or
WSP, but will not embrace all activities within the planning methods. The focus
will be on supporting key activities within the planning methods containing a few
key tools of high value for the stakeholders in the project. The flexibility of the
DSS will ensure that further development and extension of the DSS could be
done outside of the project.

1 The project will support short- to long-term planning, but will not support real-
time operation. This includes real-time flood forecasting, or optimisation of daily
operation within reservoirs or irrigation schemes. The developed system might,
however, contain links to other systems capable of real-time operation and
forecasting.

1 Water quality issues are a key concern within planning in many areas, and
could be linked to flood and drought events. Due to limited resources and
prioritisation the project will not include water quality issues in the DSS, but the
framework will be developed so water quality could be included after the closure
of the project.

1 Issues related to socio-economic changes, institutional and political issues are
all very relevant for planning, and will in many cases have a huge impact on the
outcome of the planning. The project will include these issues through indices
and other available information where possible, but the main focus will be on
technical tools supporting technical parts of the planning process.
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1 The developed DSS will support flood and drought management, but not
emergency response to extreme flood and drought events. The reason is that
emergency response involves actions and activities not included in the three
supported planning methods (TDA/SAP, IWRM and WSP).

1 The project will not include detailed assessments of urban planning, as the level
of information needed for proper assessments of urban issues will not be
available in the selected basins. The project might include simple solutions as
rapid flood assessment or other methods supported by the available data.

1 The project will not collect data or develop new models, but will focus on the
development of a generic DSS for supporting planning. The validation and
testing of the methodology will be done using existing information and models.

1 The project will not develop new plans within the pilot basins, but validate and
test the DSS on ongoing planning processes within the pilot basins.

Potential Stakeholders

Basin organisations are the key stakeholders in the project, and are the organisations
relevant for the TDA/SAP approach as this is based on a transboundary planning
context. The project will develop the DSS with the needs of the basin organisations in
mind. Basin organisations are normally involved in the TDA/SAP method in the
beginning of a 10 to 15 year planning cycle, and as this process is mainly donor driven,
the method seems to be somewhat disconnected with the more frequent planning
activities at the basin organisations. The project will, in close dialogue with the basin
organisations, look at tools or methods to further strengthen the linkage between basin
and local catchment scale planning. Basin organisations are mainly focusing on long-
term strategic planning, but a stronger linkage with planning activities at catchment or
local level could provide an important linkage between operational and strategic
planning for basin organisations. This linkage is mainly an institutional issue but will be
supported where possible with technical tools which function at the different spatial
scales.

The project is aware of the fact that the TDA/SAP process has been ongoing in some of
the basins, primarily Volta and Lake Victoria, making it difficult to test the tools directly
in a TDA/SAP process. Nevertheless, the project will utilise their experience from the
previous TDA/SAP process in the development of the. Such experience will be valuable
in defining tools and functionality that were missing during the previous TDA/SAP
process.

Water utilities are involved as a main stakeholder and potential end-user in the project.
One of the objectives will be to support the WSP with technical tools enhancing the
outcome of the WSP process. The water utilities in the three pilot basins operate under
very different conditions: some are operators (not performing actual planning) while
others are water owners and responsible for planning of the water abstraction. Flood
and drought planning is very relevant to many water utilities as they are required to
undertake activities such as the evaluation of water availability, conjunctive use of
surface and groundwater, careful monitoring and dissemination of results and
decisions. The project will focus on some of these areas.

The project has engaged with a large number of stakeholders during the inception
phase, and other potential end-users for the project have been identified. These could
be:

Flood & Drought Management Tools 27



1 Electricity companies operating multipurpose reservoirs. The DSS could
address the need for tools for optimising the water allocation between different
sectors during water scarcity (operational planning). Such potential end-users
in both Volta and Chao Phraya have been identified.

1 Irrigation departments or managers operating large irrigation schemes. The
DSS could address a need for better planning based on seasonal forecasts of
water availability and demand (operational planning). Such potential end-users
in both Volta and Chao Phraya have been identified.

1 Environmental organisations or departments in need of tools for evaluating
flood and drought issues and potential mitigation measures in the short- or
long-term. Potential end-users in Lake Victoria have been identified.

The project has, through the stakeholder meetings, presented the project for a wide
range of stakeholders. The intention is to involve relevant stakeholders in the
consolidation and testing of the methodology, thereby introducing stakeholders, other
than the basin organisations and water utilities, to the DSS and addressing the needs
beyond those of water utilities and basin organisation. During the consultation
meetings, not all stakeholders were available or identified. The intention of the project is
to connect with these stakeholders during the next visits scheduled in 2015.
Furthermore, as the project progress, more stakeholders will be identified and their
needs taken into consideration. However, it is important to stress that while the project
will look to address issues of all relevant stakeholders, the project will work in different
capacities with the identified stakeholders.

Volta Basin Lake Victoria Basin Chao Phraya Basin
Basin scale Volta Basin Authority Lake Victoria Basin Hydro and Agro
(VBA) Commission (LVBC) Informatics Institute
(HAI)
Local scale ONEA National Water Metropolitan
Uganda, Jinja Waterworks
Ghana Water
KIWASCO Provincial Waterworks
Authority
MWAUWASA

Other scale Electricity companies, irrigation and environmental agencies or
departments, catchment organisations and other interested parties

Figure 2-3 Overview of potential stakeholders in the project

2.6 Deliverables from Intervention Strategy

The main deliverable from the project will be a DSS, capable of providing support to
decision-makers for short- and long-term planning related to flood and drought issues.

The DSS software will contain a number of technical tools. The exact tools which will be
developed cannot be defined at this stage as this will be based on an assessment of
the selected application areas for validation of the DSS. From initial stakeholder
consultations it is expected that the tools will be related to the following areas:
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Data management and visualisation

Remote sensing

Future changes (climate, land use and population changes)
Decision-making methods

Optimisation

= =4 =4 =4 =4 =4

Evaluation of plans
The exact tools that will be developed will be defined within the first year of the project.

A number of specific application areas for validation of the DSS will be selected based
on the stakeholder feedback during the inception meeting. Theywill form the basis for
developing specific methodologies describing how the planning approach (4-stage)
should be applied in more detail with a step-by-step methodology. These
methodologies (at least 6) will cover a variety of flood and drought applications and a
variety of temporal and spatial scales.

The application areas for validation of the DSS could be a specific application, done by
the stakeholder, where the functionality of the DSS will be tested and validated, or a
number of workshops for in-depth training and testing of the DSS functionality. The
selection as applications or workshops will be based on availability of information and
resources at the stakeholders.

For each application area, an idealised methodology for addressing the issue will be
first developed. This can be used as a general global template for addressing more
global or regional issue (for example basin-wide flood risk management). With
stakeholders, the methodology will be adjusted to be locally relevant based on the
practical implementation limitations. The locally-adjusted methodology will be tested,
revised and implemented on a specific application areas. This will serve as the
validation of the DSS.

The concrete deliverables from the project will be:
9 Planning approach linked to existing planning methods (reported)

o Description of the general planning approach based on a 4-stage
planning cycle. The planning approach is linked to the IWRM, TDA/SAP
and WSP methods. The planning approach was defined during the
inception phase and is described in section 4.

1 Methodologies for how to apply the DSS in a planning context (reported)

0 The development of the methodologies (at least 6) will be based on
application areas for validation of the DSS each aiming at testing and
validating DSS functionality within flood and drought related planning.

0 The application areas will be defined based on the feedback from the
stakeholders during the inception meeting, and will cover flood and
drought planning issues at a basin and local scale.

0 The project will develop both an idealised methodology for each
application area, and a locally-adjusted version based on a practical
implementation in the pilot basins. The idealised methodology could be

Flood & Drought Management Tools 29



used as a global template for applying the DSS on a specific flood and
drought issue, while the implemented version will serve as a validation of
an actual use of the DSS on a specific local context.

1 DSS software containing tools for supporting technical activities within flood and
drought planning (software delivered)

o0 The DSS (containing tools) will be delivered as a piece of software to be
used by all GEF basins.

o0 The DSS will be validated based on the selected application areas

9 Strategic recommendations for inclusion of the information from the DSS in
existing planning methods at the basin and local level

I Training and capacity building documentation for stakeholders within the pilot
basins, other GEF and non-GEF basins to apply the DSS and integrate
information into planning processes

0 Recommendations and lessons learned for applying the planning
methodology.

0 Technical specifications and manuals for the consolidated DSS.
o Documents and presentations for training modules

1 Communication strategy, and communication materials to disseminate project
outputs and outcomes

o Documentation of the design and implementation process of flood and
drought methodology in pilot basins to be communicated to a wide range
of stakeholders.

0 Materials for global dissemination through IW LEARN

o Materials for international water events

2.7 Benefits of the proposed planning DSS

The objective is to develop a DSS supporting decision-makers (both managers and
technical staff) with technical activities within flood and drought planning. The DSS will
contain tools supporting the technical part of the planning process, but also providing
planning managers with reports, summaries or other information used in the decision-
making process for flood and drought management planning. Therefore, the DSS
should support both the technical activities, performed by the technical staff, but also be
able to provide valuable information to the management during a decision-making
process. Figure 2-4 illustrates how the DSS fits into the process of flood and drought
planning.

30



Inception report

((e]
m
-h
3

Figure 2-4  Schematic of how the planning DSS fits into Flood and Drought planning

Some of the envisaged benefits of the planning DSS are:

T

Facilitating the inclusion of a scientific approach to decision-making for more
transparent and scientifically-sound planning decisions

Facilitating access to technical information for the technical staff working with
planning

Facilitating the use of high-end technical tools for supporting the technical
activities within flood and drought planning

Providing non-technical decision-makers with an informative overview of the
planning process, and supporting this with key information

Offering tools to visualise and communicate information (within organisations,
departments and ,if needed, with other stakeholders) to ensure that the highest
possible value is extracted from local information

Offering the opportunity to store and organise data to ensure that valuable
information is used in decision-making and stored for future use

Development of indicators to summarise and disseminate information about
basin or system status in a simple and understandable way to facilitate a
general understanding of the issues in and status of the basin

Facilitating the generation of figures and tables for reporting and dissemination
activities
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