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Changing perceptions of floods

Protection

Myth of total control

Limit and hinderance

Opportunity

Threat / act of God

Flood Damages
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Wake up and Start up!

Why are current flood management practices not sufficient ?
What are the main critical deficits in your perception ?

What is your understanding of the word« Integration»
in the context of flood management ?

Which instruments are currently used in Flood Management? 
(Masterplans….)

Review:
1

3

2

Traditional Flood Management

Tradition is something positive, since it is related to old 
values and has often proofed effective during centuries.

Modern techniquesare not necessarily positive just because 
they are recently developed

It’s not the question if a method is 
modern or old

the question is if the method is 
adequateor inadequateto solve 

the problem

Problems are changing



Traditional Flood Management Practices

• Physical separation of rivers from populations and goods 
(instead of integrating them)

• Capacity enhancement of rivers 

• Storage and retention  of runoff 

• Emergency management 

• Flood recovery 

Traditional interventions

� Structural measures generally disturbe eco-system 
balance and give a false sense of security to people

� Rather than mitigating flood risk we largely 
succeeded in only shifting them spatially & 
temporarily

� Non-structural measures:
- weak coordination,
- poor communication strategies, 
- limited or passive community 
participation.



– Emphasis on ‘Control ’ rather than‘Management’
– Focused on only part of the basin / river: rather than being mitigated the 

flood risk in only shifted
– FC measures too many times planned in isolation from other development

issues and on local scales (local and partial solution)
– Reactiveto flood eventsrather than proactive
– Emphasis on structural measures
– Problem primarily adressed based on engineering solutions 

(monodisciplinary)
– River morphological behaviour is not factored
– Lessons from past failures need to be continuously internalized into

management practice

Shortcomings of past FM Practices

Comprehensive flood management policies are neglected 
policy issues

Paradigm shift required

• From defensive to pro-active approaches;

• From Ad-hoc to Integrated Flood Management

• Towards a culture of prevention by managing flood 
risk & living with floods;

• Balancing flood risk and achieving sustainable 
development needs;

• Change in decision making processesto include risk 
management approaches.
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Legal Aspects

Non-structural

Development Stages in Flood Management

- time

Structural

The solution is nothing new



Example: Corte Madera Creek

• 1966: 250 yr return time event, 
concrete channel

• 1972: preserve the natural 
characteristics of the 
watercourse

• 1982: 100 yr return time event
• 1996: 40 yr return time event, 

minimize the use of concrete, 
preserve the recreational use 

• Maximise the net benefits

Example: New South Wales
• 1810: identification of flood risk zones
• 1867: major flooding, levees and dikes are built
• 1900-1940 few events, attention threshold lowered
• 1955: 500M$ losses
• Planning
• Not only structural measures
• State Emergency Service (1955)
• 1972: 

– Focus on emergency response
– Lack of legal tools for an integrated flood management
– Weak warning practices, lack of emergency evacuation plans and population 

awareness
• 1989: 

– Focus on flood management and early warning 
– More ‘proactive’, sensitization
– Land use planning



Flood protection / Flood management

Solidarity with future 
generations
Balanced across a global system

Now, biased towards 
certain sectors

Security

Global approachSectoral/localManagement of the 
resources

InterdisciplinarySpecific to one disciplinePlanning and 
measures

Which level of security?
At which costs?

How do we protect us?Founding question

FUTUREPAST

International recognition and intiatives

• International Flood Initiative (IFI) 

– Adopted Integrated Flood Management as the central 
policy concept (WMO and UNESCO as key partners)

• Hyogo Framework for Action (HFA)

– Explicitly recognizes the need for integrated flood 
management strategies

• UN Water (24 UN Agencies)

– Adopted Integrated Flood Management as the central 
policy concept in the water hazards and risk area
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Integrated Flood Management: 
Objectives

Maximizing net benefits:
ensure livelihood security, poverty alleviation and 
managing vulnerability

Minimizing loss of life 
in particular through end-to-end FF&W Systems and 
preparedness planning for extreme events
Sustainable development:
balancing development needs and flood risks
Environmental preservation
ecosystem health & services

What are Net-Benefits from 
Flood Plains?

Benefitsderived from using the flood plains, 
such as increased crop yields in agriculture, 
opportunities for subsistence/recession 
agriculture, available space for development, 
readily available transport links etc.

Minus

Lossessuffered from flood damages and 
economic losses due to floods (*)

(*) Human losses of life, biodiversity losses or losses of cultural heritage 
are not sufficiently quantifiable in economic terms but co-determine our 
policy options.



Maximize Net benefits
Gain

Derived from the 
activities and use of 
floodplains 
(agriculture, urban 
development, 
transportation, 
recreational use, 
etc.)

Losses

Direct damages 
and mid to long 
term impacts on 
environment and 
socio-economics

> 0

The objective is not to avoid losses

– IFM integrates and mixes strategies
• Structural, Non-structural and Living with Floods

• Short-term and Long-term

• Local and basin level measures

– Balances development needs and environmental concerns
– Addresses all aspects of Flood Management

• Scientific and Engineering

• Social Aspects

• Environmental Aspects
• Economic Aspects

• Legal and Institutional Aspects

– Adaptive Management

Towards a sustainable development

Sustainable Development "meets the 
needs of the present without 
compromising the ability of future 
generations to meet their own needs.”
In IFM reference ismainly the use of 
flood plains



IFM Principles

1. Risk Management

2. Water Cycle as a whole

3. Multi-hazard approach

4. River basin as a planning unit

5. Inter-disciplinary

6. Stakeholders participation
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Risk Management:
What is flood risk?

• Probability x Consequence

• Hazard x Exposure x Vulnerability

Example of floods:

– Hazard: probability of a particular discharge 
or water level at a particular place

– Exposure: Land and assets in the inundation 
area of that flood

– Vulnerability : ability/disability of the people 
or assets to withstand, cope with or recover 
from the negative effects of that flood



Risk Management:
Hazards, risks and disasters

BUT

Disasters are caused by 
social attitudes and 
developmental processes 
that increase vulnerability 

Natural hazards are unavoidable

Chain of effects

DamageDamage

Risk of 
damage

Risk of 
damage

Emergency
planning

Emergency
planning

VulnerabilityVulnerability

Risk of 
inundation

Risk of 
inundation

Hydrologic 
hazard

Hydrologic 
hazard

MeteorologyMeteorology

Catchment
area

Catchment
area

Riverbed Riverbed 

Damage is not directly dependent 
from rainfall. Several conditions must
be fulfilled, before damage occurs.

Risk Management: Generation 
of flood damages



Influencing damage

DamageDamage

Risk of 
damage

Risk of 
damage

Emergency
planning

Emergency
planning

VulnerabilityVulnerability

Risk of 
inundation

Risk of 
inundation

Hydrologic 
hazard

Hydrologic 
hazard

MeteorologyMeteorology

Catchment
area

Catchment
area

Riverbed Riverbed 

Retention  
in the area
Forestation, 
Retention 
basins, 
Increase of 
infiltration,...

Structural  
protection 
measures
Increase of  
river bed 
capacity,          
Dikes, Sills, 
Bank 
protection, ….

Appropriate 
land use
Retention 
areas, 
Protection  of 
single 
structures,….

Emergency
measures
Forecast, 
Rescue, 
Temporary 
measures

Flood protection measures
Flood plain management

Possibilities of intervention

Risk Management:
Flood Emergency Management 

Avoid the exposure of critical activities from flooding 
and temporarily shift people and such activities 

• Preparedness:to ensure 
effective response
• Response:to reduce 
adverse impacts during the 
flooding
• Recovery: to assist the 
affected community to rebuild 
itself

Risk assessmentindispensable (first step: risk maps)

Keep an eye on Residual risks!



Changes in socio-
economic systems

Land-use change, increasing exposure 
and damage potential – floodplain 
development, growing wealth in 
flood-prone areas

Changes in 
terrestrial systems

Land-cover change - urbanization, 
deforestation, elimination of wetlands
and floodplains, river regulation

Changes in climate 
and atmospheric 
system

Holding capacity of the atmosphere, 
intense precipitation, seasonality, 
circulation patterns

Risk Management:
How vulnerability and flood risk increases

Source: Kundzewicz & Schellnhuber, 2004

Risk Management:
Measures for Risk Reduction

Reduce hazard Reduce Exposure Reduce Vulnerability

· Retaining water where it falls 
(increasing infiltration, rooftop 
storing)

· Retention basins (natural wet 
lands or depressions, man made 
e.g., school play grounds, 
household underground tanks

· Dams and reservoirs

· Diversion channel

· Land use management (e.g., 
house building codes in urban 
areas, infrastructure building 
practices, appropriate landscape 
planning)

· Structural measures on the river 
(Dykes, river training work such 
as channelization, flood walls, 
raised infrastructures such as 
roads and railways)

· Structural and non-structural 
measures/actions by individual 
(flood proofing)

· Land regulation

· Flood emergency measures (flood 
warning and evacuation)

· Physical: by improving the 
infrastructure, well-being, 
occupational opportunities and 
living environment

· Constitutional: by facilitating 
equal participation opportunities, 
education and awareness, 
providing adequate skills and 
social support system

· Motivational: by building 
awareness and facilitating self 
organisation
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Risk Management: Framework

Risk TransferRisk Identification 
and Assessment

Historical hazard data, 
analysis and changing 
hazard trends

Exposed assets & 
vulnerability 

Risk quantification

Sectoral planning 

Early warning systems

Emergency preparedness 
& planning

Catastrophe 
insurance/
bond 
markets

Alternative 
risk transfer 

Risk Reduction
(Prevention & Mitigation)

Information and Knowledge Sharing
Education and training 

Governance and 
Organizational Coordination and 

Cooperation
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Risk Management: 
Protection Objectives - Switzerland

Source: FOEN

The higher the value the 
higher the degree of 
protection

Natural Landscape

Extensive Agriculture

Intensive Agriculture

Local buildings

Important infrastructure

Residential areas
Industries

Sensible Objects

Complete protection
Limited protection
No protection anymore

The matrix reflects the 
protection possibilities for 
different floods
• Until a certain recurrence 
interval inundation can be 
eliminated (green areas).
• If the flood is larger it may 
be transformed from deep 
flooding to shallow flooding.
• But there are large floods 
where technical protection is 
no more effective (red area)

Matrix of protection objectives



Protection   
measures

Be prepared for the unexpected

Emergency Planning



Priority actions  (Swiss rules)

1. Hazard assessment
2. Information, Education
3. Warning and alert
4. Emergency planning
5. Master planning
6. Structural and non structural measures 

(overload)
7. Organizing necessary resources

Recognition that a river basin is a dynamic system with 
many interactions/fluxes between land and water bodies

2. Water cycle as a whole

Flood Management is not only water management but also 
strongly linked to land management and pollution control

– Flood and drought 
management

– Effective use of flood 
waters

– Ground water and 
surface water interaction 
in flood plains



Linkages between upstream changes
and downstream effects and vice-
versa

Land use plans and water 
management to be combined in 
synthesized plan through co-
ordination between land 
management and water management 
authorities

Water cycle as a whole

3. Multi-hazard approach

– Cross-sectoral integration of disaster 
management strategies

– Disaster risk assessment
– Early warning and forecasts

Needed particularly within a basin 
where there is interaction between 
various hazard development 
mechanisms



Integration of :
1. Land and Water Management

2. Upstream and Downstream

3. Structural and Non-structural
4. Short-term and Long-term

5. Local and Basin Level Measures

6. Top Down and Bottom Up Decision 
Making

7. Development Needs with Ecological  
and Economic Concerns

8. Functional Integration of Institutions 
and Stakeholders

4. River Basin as a Planning Unit

5. Interdisciplinarity: 
the “dimensions” of IFM
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High waters floods



Interdisciplinarity: 
the Best Mix of Strategies

6. Stakeholders participation

• Emergency preparedness plan

- Preparedness begins at community level

- A common platform should be established for local communities

• Coordination mechanisms

- Share responsibilities from local to national

- Establish disaster response committees to exchange information

• Raising public awareness

- Media as the central partner (for education, regular training, flood 
hazard maps)



A precondition: multidisciplinary
cooperation

Affected communities

Information exchange /
collaboration

Insurance

Specialized services 
in natural hazards

Land 
management 

services

Emergency and rescue
services 

Why Stakeholder Involvement

Ensure implementation of basin flood management plans 
with full public support
Ensure sustainability of plans and associated decisions
Build consensus and public support on the flood 
management options
Build stakeholders commitment

Build resilience of flood-prone 
communities
Provide all stakeholders, including 
the public, with full opportunities 
to share their views and influence 
the outcome



Participation Number of persons 
involved

Levels of stakeholder participation

Participatory Mechanisms

Stakeholders with a role in / influence on 
flood management

Users

Sectors

Other stakeholders

Strategic 
industries

Dam /
reservoir 
operators

All relevant
Ministries / 

Departments

National

Regional

Local

Environmental 
Regulator

Water / sewerage
service providersDrainage

Authorities

Farmers / 
forestry

IrrigatorsDevelopers

Insurers

Emergency 
Services

Local 
Communities

Lenders / Credit 
Institutions

Users

Sectors

Other stakeholders

Strategic 
industries

Dam /
reservoir 
operators

All relevant
Ministries / 

Departments

National

Regional

Local

Environmental 
Regulator

Water / sewerage
service providersDrainage

Authorities

Farmers / 
forestry

IrrigatorsDevelopers

Insurers

Emergency 
Services

Local 
Communities

Lenders / Credit 
Institutions

Users

Sectors

Other stakeholders

Strategic 
industries

Dam /
reservoir 
operators

All relevant
Ministries / 

Departments

National

Regional

Local

Environmental 
Regulator

Water / sewerage
service providersDrainage

Authorities

Farmers / 
forestry

IrrigatorsDevelopers

Insurers

Emergency 
Services

Local 
Communities

Lenders / Credit 
Institutions

Strategic 
industries
Strategic 
industries

Dam /
reservoir 
operators

All relevant
Ministries / 

Departments

National

Regional

Local

Environmental 
Regulator
Environmental 
Regulator

Water / sewerage
service providers
Water / sewerage
service providersDrainage

Authorities
Drainage
Authorities

Farmers / 
forestry
Farmers / 
forestry

IrrigatorsDevelopers

Insurers

Emergency 
Services
Emergency 
Services

Local 
Communities

Local 
Communities

Lenders / Credit 
Institutions
Lenders / Credit 
Institutions

• Involvement of all 
stakeholders in the 
dialogue/ decision-
making process

• Decentralization of 
decision-making with 
appropriate mechanisms

• Optimal mix of bottom-
up and top-down 
approaches

• Effective conflict 
resolution mechanisms



The IFM StakeholderSpectrum
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IFM and the new challenges 
(reprise)
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IFM Policy Robustness Indicators

Affected parameters
in relation to water

Snow cover storage, 
seasonality of flows

Evapotranspiration, 
Freshwater availability

Evapotranspiration 
freshwater & 
coolingwater availability

Streamflow, flood 
frequency, sediment
transport, slope stability

Freshwater availability

Stormsurge frequency

IFM Policy Principles conducive to 
sustainable adaptation policies

-Balanced outlook on technical storage
options including linkages to energy
production and greenhouse gas emmissions

- Combined flood and drought management 
plans, IWRM as framing concept

- Food security and livelihood focus

- Managing all floods (smaller and extremes, 
riverine and coastal)

- Flood Risk Management and multihazard
outlook

- Productive use of flood waters

- Best mix of structural and non-structural 
options

-Participatory and river basin approach

Urban Flood Management:
Integrated with River Flood 

Management

LAND   USE     PLANNING

Storm 
Water Management

Plans

Basin
Flood Management

Plans

Principales

Plans

Concepts

Risk Management
Sustainable Urban 
Drainage Systems

Total Water Cycle 
Management

Integrated Flood 
Management

IWRM 
Plans

SPATIAL        PLANNING

Coastal Zone 
Management



with a multidisciplinary approach
– Appropriate Institutional structures for proper coordination and 

linkages;
– Enabling participatory processes; and
– Information management and exchange mechanisms.

Putting IFM in practice: Requirements

Clear and objective policiesClear and objective policies
• Comprehensive assessment and understanding of development 
opportunities and flood risks;

• Multi-sectoral approach to reach the objectives;

• Appropriate legislation and regulations; and

• Innovative economic instruments.

•Adaptive Management

IFM: Adaptive Management



National Development Policy

• Natural resources management (including water resources for 
domestic, agriculture, fishery, and industry   

• Land use management (agriculture, industry, dwelling, urban 
development, etc)

• Environmental management (conservation and modification)

• Risk management policies, and

• Social development issues (living conditions, level of poverty, 
equity and fairness principles)

National Flood Management Policy:
The vision

• Why flood management needs to be improved;

• How risks due to floods are to be mitigated while making use 
of floodplains; and

• When specific goals would be achieved.



INTEGRATED FLOOD MANAGEMENT (IFM)

Levels of integration on national, basin and project levels

National IWRM 
Concept

Goal in National Water Policy

Element in Integrated
River Basin Plans

Operationalized in Master Plans

River Basin Scale Project Scale

Demonstration
in Pilot Projects

Parallel
Implementation: 
Top-Down and 

Bottom Up

National Flood Management Policy

• What role do the flood plains play in the economy of the country/region?

• What issues in National development vision/policy have relevance to the 
condition of floods or flooding and its management?  

• How flood management can contribute to the national development?

• How flood risks can be appropriately factored in national development 
planning?

• How national development vision/policy should be aligned to the existing and 
future flood risks? 

• How flood risks are shared between federal, state, and local governments on 
one hand and the individual on the other?

• What role do the different institutions play in flood management?



Flood Management
Planning Process and

IFM Strategic Elements

IFM integration in 
Masterplans

Indicators

Mix of structural/non 
structural measures

Environment
Aspects

Legal Aspects

Stakeholder Participation;

Urban and Community-
based Flood Management

Integration of IFM 
in national IWRM 
concept

Social 
and 
Economic
Aspects

Goal 
selection

Apply Risk
Management 

Practices

Conclusions

• Rapidity of development means there is a chance now to address 
the wider sustainability of flood management

• Pragmatism � not dogmatism: project planning offers an array 
of opportunities to apply IFM principles

• A set of agreed principles for flood management should be 
instrumental in reconciling competing interests

• IFM is about „negotiated“ or „best compromise“ not „optimal 
solutions: a broader set of stakeholders/parnters involved 

• IFM requires capacity building within the decision making 
authority and all stakeholders
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Questions & opinion...

• Questions?

Your opinion
• What are your current objectives in flood management ?
• On which level are those objectives formulated?
• Is the net-benefit objective polictically acceptable? 

(damage reduction not the overall objective anymore)
• Can we establish: „what risk we are willing to mitigate at 

what cost, what residual risk are we prepared to take“?
• What is IFM for  you? Process? Mind-set? Dogma?

INCORPORATE 
INTEGRATED 

FLOOD 
MANAGEMENT 

MASTER PLANS 
INTO STRUCTURAL 

PLANS

Integrated Flood Management Master Plans incorporated into Town & 
Country Planning Structural Plans to ensure drainage requirements are met

MASTER PLANNING AND 

STAKEHOLDER INVOLVEMENT


