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Flood and Drought Management Tools project

• Implemented by UNEP and executed by IWA and DHI

• Duration 2014 to 2018

• Development of technical tools to improve the ability to address 

floods and droughts in the planning process at basin and local 

scale.

Project web-page: http://fdmt.iwlearn.org
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Agenda

1.    Experiences in Using Decision Support System tools for the development of the   

multi-sectoral Shire River Basin Plan (Børge Storm, DHI)

2.   Innovative application for stakeholder driven planning as part of the Flood and 

Drought Management Tools project (Sílvia Leirião, DHI)

3.   Additional questions from the audience
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Development of Strategic Plan for the Development

and Management of the Shire River

a component under the Shire River Basin Management Program, (SRBMP - Phase I) 

Illustration of Use of Technical DSS Tools

to Support the Basin Plan Development.

Mr. Børge Storm, DHI, Senior Advisor (presenter)

Dr Geoff Wright, NIRAS, Team Leader 



Outline of Presentation

 Introduction to Shire River basin and some key issues;

 Brief introduction to Basin Planning Approach;

 Presentation of Tools of the Planning DSS and examples of use;



Physical Setting



Threats to Development

 High Population Growth

 Poor Basic Education

 Reliance on Smallholder Agriculture

 High Dependence on Biomass for Energy

 Limited Basis for Economic Growth

 Lack of Widespread Electricity Distribution to Households

 Adverse Impacts of Climate Change

 Lake Malawi Water Levels and Shire River Flows



Results of “report card” exercise



Structure of the Plan



Vision and Key Areas

“By 2035, we envisage prosperous families,

green catchments and healthy waterways in the 

Shire River Basin”

Identified key areas based on the Vision:

1. Prosperous families

2. Green catchments

3. Healthy waterways

4. Robust institutions and planning

5. Reliable data and Information



The Plan
The Shire River Basin Plan will be presented in twelve 

volumes:

1. Basis for Planning

2. Framework Plan

3. Sectoral Planning

4. Thematic Planning

5. Climate Change Adaptation Plan

6. Sub-basin Plans

7. Investment Plan

8. Strategic Environmental Assessment

9. Promulgation Plan

10. Monitoring, Evaluation and Reporting Plan 

11. Bibliography

12. Executive Summary



Planning DSS Framework Implementation

The Implementation includes:

Tool development and use:

 Information and Knowledge Portal; and

 Simulation models and DSS tools/techniques.

Technology Transfer activities:

 Capacity Building / training.

 Installation



Planning DSS Framework Use Approach
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Information Knowledge System /Portal

One solution – with two types of use options

A Office version for analyses and 
management of the knowledge

database by technical staff

A Web Portal for dissemination 
and sharing of information with 

a wider audience

Shared

Information

Knowledge

Database



Information & Knowledge Portal
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The Planning Web Portal ( http://shirebasinplanning.wris.info/ )

http://shirebasinplanning.wris.info/


The Concept of the Shire Basin Planning Tool



The Design of the Shire Basin Planning Tool



The Design of the Shire Basin Planning Tool



External Scenario approach

Climate Change:
Three global development storylines / scenarios were 

selected for inclusion into the tool, being A1B, A2 and B1

Population Growth:
Low (1.5%) - Medium (2.5%) - High (3.5%)

Upstream Development: 

Unchanged – (no change to inflows)
Low – 50 m3/s decrease of inflow (based on current hydrology)

Medium – 100 m3/s decrease, High – 150 m3/s decrease

Environmental flows:
50% of the median natural flow;

25% of the median natural flow;

90th Percentile of natural flow.



The Analytical Workflow of the Planning Tool

Simulation model

Model Input
Hydrology
River network
Infrastructures
Water users
Environmental requirements

Model Output
Flows
Lake Levels
Runoff
Groundwater
etc.

Strategies

Theme weights:
Water Resource Development
Environmental Sustainability
Economic Returns, &
Theme Indicator weights

Indicators

Reliability of Supplies
Environmental Supply
Reliability of Energy
Groundwater Sustainability
Economic Benefits
etc.

Evaluation of

Indicator and 

Basin Scores

3

4 5

6

External Scenarios 

Environmental water requirements
Climate change
Population growth
Upstream development

Sub-set of Priority  Investments 

Long-list of
Priority Investments:

Irrigation
Water Supply
Hydropower
Dams
Groundwater
Others

2

1

Planning Option

7



The Design of the Shire Basin Planning Tool



The concept for the Shire Basin Planning Tool



Discussing of priority intervention/investments 

by key stakeholders 



Ranking of Investments



Summary

 A Comprehensive Basin Plan for the Shire River Basin is in its final 

stages of preparation; 

 A Planning DSS Framework comprising Information and Knowledge 

System/Portal and Planning Models/tools has been developed and used 

to support the Strategic Planning process;

 Training of counterpart staff has been undertaken. 



Basin planning – new application for stakeholder 
driven basin and catchment planning

Technical overview

Sílvia Leirião – DHI
WR Engineer

sls@dhigroup.com



Agenda

• Project background

• Objectives

• Planning application

• Status and next steps



Project background

 Facilitating a scientific approach to decision-making (TDA/SAP, WSP etc.) 

 Support decision processes at basin and local level

 Technical tools supporting the inclusion of flood and drought issues into 

existing planning processes

Implemented by UNEP

Executed by IWA and DHI

2014 to 2018



Project background

Short-term and seasonal management
Climate variability and water management
National, basin or catchment planning 

Operational planning Strategic planning

Long-term investments
Climate change and population growth
TDA/SAP, IWRM



Baseline 
assessment

Risk 
assessment

Planning

Dissemination 
and warning

Monitoring

www.flooddroughtmonitor.com

Project background

http://www.flooddroughtmonitor.com/


Objective:

 Evaluate existing plans

 Create new plans and evaluate

Indicators

Strategies

Investments

External factors

Plans

Multiple Criteria 

Analysis

Issues

Objectives

Evaluation 

and decision

Water resources 

model

TDA/SAP

IWRM

What is a plan?

• A plan is a combination of investments and 

factors 

• A plan is implemented in the tool through 

features and information added to an 

existing water resources model

• A plan is evaluated by executing the water 

resources model and calculating indicators

• Evaluation of the indicators and strategies 

within a MCA framework

Basin Planning



Schematic representation / Simplified process description 

water resources model

A water resources 
model takes part in 
the evaluation of a 
plan by providing a 
measure of its 
impacts.

Basin Planning - concept



Basin Planning - concept

Investments
Water supply
Irrigation
Multipurpose Storage 
Reservoirs
Hydropower
Environmental flow

External factors

Climate change
Population growth

Plan
Combination of investments and 

external factors

Evaluate
Indicator calculation
Strategy with policy targets
MCA for comparison of plans

Modify
Water demand and climate

A baseline plan is 

established by the tool 

New plans created will 

incur in alterations to 

the baseline model

A user uploads a 

model to the 

application

water resources model



Indicators
Calculated according to plan 
implementation in the model

Strategy
Priority between indicators 

specified by the user

Evaluation
Multi Criteria Analysis 

approach

DECISION PROCESS

Baseline 
assessment

Risk 
assessment

Planning

Dissemination 
and warning

Monitoring

Basin Planning - concept



WEB interface for 
basin planning under 
development 

Basin planning - web



User 1 User 2 User …

• Evaluate plans
• Create plans
• Disseminate planning results

Web interface
Baseline 

assessment

Risk 
assessment

Planning

Dissemination 
and warning

Monitoring

Basin planning - web



Status and next steps

 Web application released by September, 2017

Further work required on:

 Indicator selection for different use cases

 Training and testing with stakeholders

 Lake Victoria, Volta and Chao Phraya

 Extension for WEAP support



THANK YOU

www.flooddroughtmonitor.com



Audience questions
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Flood and Drought Webinars

#1: Use of satellite data for drought and flood management (Technical presentation)

#2: Drought management today - cases from Asia (January 12, 2017)

#3: Drought early warning and assessment, experiences from Ghana (February 28, 2017)

#4: Water Safety Plans –link water utilities with basin planning processes (March 15, 2017)

#5: Basin planning – the climate change challenge (April 25, 2017)

Recordings on

http://www.unepdhi.org/fd-webinars 
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***New Source to Sea Management webinar series: www.unepdhi.org/webinars/s2s-webinars***

http://www.unepdhi.org/webinars/s2s-webinars


Thank you for joining!

− Short feedback survey in follow-up email – please take 2 minutes to fill in 

– we value your opinion! 

Future flood and drought webinars

− Feedback and suggestions for future topics welcome!
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