
1

WMO Climate and Water Department www.apfm.info

���

Training for Trainers
Integrated  Flood Management for Sustainable 

Development
5 – 8 April 2011, Hanoi, Vietnam

Dr.  W.E. Grabs
Associated Programme on Flood Management

WMO

Integrated Flood Management:
Introduction Session 

Settling on floodplains has 
enormous advantages…
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…but at the same time 
poses great risks

Worlwide statistics
on natural disasters



3

5

Why Integrated Flood Management
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� Flood Management in the context of Integrated Water 
Resources Management, aiming at:

– Sustainable development:balancing development needs and flood risks

– Maximizing net benefits from floodplains:ensure livelihood security and 
poverty alleviation thereby addressing vulnerability

– Minimizing loss of life:in particular through end-to-end FF&W Systems 
and preparedness planning for extreme events

– Environmental preservation:ecosystem health & services

IntegratedIntegrated Flood Management Flood Management 
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– Land and Water Management

– Upstream and Downstream

– Structural and Non-structural

– Short term and Long-term

– Local and basin level measures

– Top down and Bottom up  decision making

– Development needs with ecologic and economic concerns

– Land and Water Management

– Upstream and Downstream

– Structural and Non-structural

– Short term and Long-term

– Local and basin level measures

– Top down and Bottom up  decision making

– Development needs with ecologic and economic concerns

IFM: IFM: 
IntegratesIntegrates …………??

8

– 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

IFM: IFM: 
TowardsTowards a a sustainablesustainable developmentdevelopment
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Beneficial aspects of floods

• Recharging water sources(recharge 
groundwater, restock man-made reservoirs)

• Agriculture (provide nutrients and sediments)

• Fishery (provide an ecological trigger for 
spawning and migration)

• Rejuvenation of the river ecosystem
(provide seasonal variability and variable sediment, 
wash down pollutants and contaminants, flush out 
organic substances)

Provide livelihood opportunities

Climate Variability and Change

Changes in the decision 
making processes

(Community Participation)

Absolute safety from flooding is a myth

Challenges of Flood Management
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Challenges of Flood Management

Securing livelihoods

Ecosystem Conservation

Population increase
Economic Development: Vulnerability
Climate Variability: Hazard Frequency
Upstream Urbanisation: Hazard Magnitude

Population Explosion and
Pressure on Water Resources

Save lives

• Through climate changeand the effects of: 
- changes in the hydrological cycle and water balance
- sea level rise
- increased water temperatures

Challenge: Global warming
…will hit through water

• Through increased climate  
variability in the form of more 
serious and frequent extremes, such 
as floods and droughts
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Expected climate change impacts

• Increase in temperature, 
evaporation and sea level

• Increased rainfall variability

• Increased risk of flooding 
and water stress

• Pollution and water quality
• Negative impacts on the 

hydrological cycle will be 
higher than positive 

Projected impact on annual mean 
flow (2080-2100)
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Vulnerability of coastal deltas 
(IPCC 2007)

Challenge: Demographic Pressure

Population of Egypt
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The resources remain the same, but the demand increases
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Challenge: Food Security
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Challenge: Urbanization
• Mega-cities and urban

aglomerations
– Economic growth driver’s
– Loss driver’s
– Vulnerability hotspots

• Root causes of Urbanization are not 
adressed through flood management

• Disparity of investment between
Urban Development & flood 
management infrastructure in the 
entire catchment

• Sustainability of urban growth

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
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