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Flood Losses status
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{a) Number of reported disasters
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{b) Number of reported deaths
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v Worldwide, 44% of
disasters have been
associated with floods

v 16% of deaths caused
by flood.

v In terms of economic

- losses, floods account

& B for 31%, among which

I I I = mainly riverine floods.

v Number of reported
Com e disasters and economic

1970-1970 1980-1989 1990-1989 2000-2009 2010-2019

— losses increase, while

the reported deaths
decrease.

1970-1979 1980-1989 1990-1999 2000-2009 2010-2019
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China Hit hardest with losses of

US$ 598 billion, flood in 1998 was
the costliest event in Asia.
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Figure 2-7 Deaths and missing persons attributed to floods during 2011—2021
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Flood Losses status e

® Increasing disaster loss and impacts continue to undermine efforts to reduce poverty and
achieve sustainable development. Reducing disaster risk and building resilience are core aspects
of the 2030 Agenda for Sustainable Development. Disaster risk reduction related to 10 of the 17
SDGs.

® It is urgent and critical to anticipate, plan for and reduce disaster risk in order to more effectively
protect persons, communities and countries, their livelihoods, health, cultural heritage,
socioeconomic assets and ecosystems, and thus strengthen their resilience.

® International organization, science and technology community, governments, and so forth
explore new thinking and approaches.
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Review of Flood risk manage

HAZARD
(magnitude)

VULNERABILITY

(socio-economic)
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Hazard: A process, phenomenon or human activity
that may cause loss of life, injury or other health
impacts, property damage, social and economic
disruption or environmental degradation.

Disaster: A serious disruption of the functioning of a
community or a society at any scale due to
hazardous events interacting with conditions of
exposure, vulnerability and capacity, leading to one
or more of the following: human, material, economic
and environmental losses and impacts.

Disasters are not natural. What turns a hazard into a disaster is the consequence of human decisions:
where and how we build, how we access and share resources, how we protect and restore healthy
ecosystems.
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| Flood Risk
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Exposure

Hazard

ulnerability

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

Retention basins (natural

wet lands or depressions,

human constructed such
as school play grounds,
household underground
tanks).

Dams and resenvoirs.
Diversion channels.

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

Structural measures on
the river (dykes, river
fraining work such as
channelization, flood
walls, raised
infrastructure such as
roads and railways.

Structural and non-

structural
measures/actions by

individual (flood proofing).

Land regulation.

Flood emergency
measures (flood waming
and evacuation).
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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 systems.
Motivational: by building
awareness and
facilitating self
organisation.

Flood Management Tools Series
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Watershed Management

Reduction of River & Coastal Management

flood hazard
Wetlands restoration -
Green infrastructure A ‘ A
Urban (re)development ; .

Flood protection Transportation

Embankments
Flood barriers

Land use Planning
Land use regulation Urban Planning
Setback lines

Building restrictions

Flood proofing

« Lower flood crest and
lower flows

Disaster Management
Integrated Raising preparedness Poverty Reduction

Flood Risk Early Warning systems

Risk reduction

-
Evacuation plans 3 5
Management Flood hazard maps I'I_.l : Frr
J L o 2 g T
Residual risk mitigation [+ S o
Emergency response = - B —— / N (o)
Insurances / Relief funds o i b : Q
Recovery plans d S 1‘

S ource P a th wa y Re ce pt 0 r e A s e e S S

TIME — =

Impact of wetlands on flow regime after a
(adapted from Marchand et al., 2012) rainstorm
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A

Lower benefits
relative to costs

Resettlement to

lower risk zones

Insurance

GRS

Rebuilding
natural
ecosystems

Erosion
control

Urban
development
controls

Urban drainage

Early warning systems

systems

Building
codes

Flood
defences

Reduced social

Higher benefits vulnerability

relative to costs

= >

High Robustness to uncertainties Low

COSTS (MILLIONS €)

Relative costs and benefits of flood management options. Source:

Adapted from Ranger and Garbett-Shields 2011
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Best Investment
™~ Investments
Risk= probability x damages
17100 1/1000 1/10.000 0

PROBABILITY OF WATER LEVEL (PER YEAR)

Relationship Between Cost And Benefits Of Flood Risk

Management Investments. From Rijnland Water Control Board,
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Trends:

eNature based solution for Ear!y N

'€ Das . Warnings
sustainability: resilience i
y sAll

N

Disaster risk knowledge Detection, observations, monitoring,
_ analysis and forecasting of hazards

Systematically collect data

and undertake ris

isk assessments R Develop hazard monitoring and
% early warning services
* Are the hazards and the vulnerabilities + " .
PV * Are the right parameters being monitored?
well known by the communitie: * Is there a sound scientific basis for

S?
* What are the patterns and trends in :e ° ? ts?
these factors? making forecasts

¢ Are risk maps and data widely available? ¢ g:';:ﬁ:':;?::"d timely warnings

®Early Warning system (Integrated
Flood Prediction and Response
Systems)

®New technology application

Preparedness and response Warning dissemination and

®Measures Feasibility: Technical,

capabilities communication
Build national and community Communicate risk information and
[ ] [ ] ) response capabilities early warnings
Economic, Social, and Environmental « v roponss lans uptodete o s Dovrings s s o ot i
' ' * Are local capacities and knowledge made Are the risks and warnings understood
use of 7 Is the warning information clear an d
* Are people preapred and ready to react to sable?
warnings?
" J\
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Implications:

® It is impossible to entirely eliminate the risk from flooding: accepted risk.

® Every flood risk scenario is different: there is no flood management blueprint.

® Designs for flood management must be able to cope with a changing and uncertain
future.

® An integrated strategy requires the use of both structural and non-structural
measures: diverse strategies.

® Tradeoff : good metrics for “getting the balance right” for sustainable

development.
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