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BACKGROUND TO URBAN FLOOD

1.

2.

Floods are common phenomena in water cycle over the world.

Asia-Pacific region is under the very frequent and severe impacts of floods because
of its geographical composition.

Majority of the region’s major cities are riverine or coastal, which have
concentration of population, assets, economic and industrial development, and
infrastructures.

Flooding in urban areas can be caused by urban water-logging, flash flood,
riverine flooding, or storm surges.

Additionally, due to climate change, as floods coming too early, too late, too large or
too small, it becomes a kind of water hazard.

The increasing urban flood risk has urged all nations and international organizations
to take measures to confront the threats caused by floods and to build flood
resilient cities.
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Types of urban flood

wmercy

Local Floods Riverine Floods

» Very high rainfall intensity and duration during rainy season
sometimes caused by seasonal storms and depressions and
exacerbated by impervious soil.

» Built environments like cities generate higher surface run-off
that is in excess of local drainage capacity, thereby causing
local floods.

» Local drainage capacity is primarily made up of a local
stormwater drainage system composed of storm drainpipes,
curb inlets, manholes, minor channels, roadside ditches and
culverts.

» River floods are triggered by heavy rainfall in upstream areas,
or tidal influence from the downstream.

» Ground conditions such as soil, vegetation cover, and land use
have a direct bearing on the amount of runoff generated.

* River floods occur when the river run-off volume exceeds local
flow capacities.

 Failure or bad operation of drainage or flood control works
upstream can also sometimes lead to riverine flooding.

Coastal Floods Flash Floods

» High tides and storm surges caused by tropical depressions
and cyclones can cause coastal floods in urban areas located
at estuaries, tidal flats and low-lying land near the sea.

» Coastline configurations, offshore water depth and estuary
shape can influence the intensity of coastal floods.

» High tides may impede the discharge of rivers and drainage
systems, leading to local or riverine floods.

« Tsunamis, mainly triggered by powerful offshore earthquakes,
can also cause coastal floods.

» Flash floods occur as a result of the rapid accumulation and
release of runoff waters from upstream areas, which can be
caused by very heavy rainfall, cloud bursts, landslides, or
failure of flood control works.

» Characterized by a sharp rise followed by relatively rapid
recession causing high flow velocities. Discharges quickly
reach a maximum and diminish almost as rapidly.

« Small streams in urban areas can also rise quickly after heavy
rain due to higher run-off generated and the smaller time of
concentration.



What causes urban flood?

Urban flooding is a consequence of
Increased impermeable catchments
and rapid urbanisation.

Water tends to flow to lower grounds
without percolating at the point of
Incidence.

Unplanned and haphazard growth has
changed the usual direction of
water flow causing larger empty
spaces like roads and basements to
be flooded.
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Factors contributing to flooding

Meteorological Factors Hydrological Factors AT [FECHEITS (g el VNG Nl
Flood Hazards

Rainfall

Cyclonic storms
Small-scale storms
Temperature

Snowfall and snowmelt

Soil moisture level

Groundwater level prior to storm
Natural surface infiltration rate
Presence of impervious cover
Presence or absence of over
bank flow

Synchronization of run-offs from
various parts of watershed

High tide impeding drainage

wmercy

Land-use changes (e.g. surface
sealing due to urbanization,
deforestation) increase run-off
and may be sedimentation
Occupation of the flood plain
obstructing flows

Inefficiency or non-maintenance
of infrastructure

Too efficient drainage of
upstream areas increases flood
peaks

Climate change affects
magnitude and frequency of
precipitations and floods

Urban microclimate may enforce
precipitation events



Factors contributing to flooding

Classification Traditional Rural Type Modern Urban Type

Causes

Mainly by natural factors
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Mainly man-made, even becoming more dominant

Types

Fluvial flooding, storm surge, rainstorm, levee-
breach flood, waterlogging

Increase of man-made floods, such as dam-break,
accidents of burst of water supply systems

Affected area

Mainly limited in the inundated area, larger but can
be more clearly identified

Inundated area may be decreased, but the affected area
become uncertain, maybe much larger than the flooded
areas

Probability

Floods with different return periods may form
different flooded areas

Uncertain, flooding possibility in suburban areas may
increased, pluvial flooding occur more frequently

Affected areas

Floodplain, farmlands, villages, towns

Upper reservoir area, newly urbanized area, underground
spaces

Time Usually during the flood season with certain Maybe advanced or deferred artificially; the failure or
periodicity interruption of critical infrastructure may occur
Duration Related to area, duration of the rainfall and Maybe prolonged or shortened artificially

geographic features

Damage caused

Mainly in crops, farmhouses, farm tools, and
casualties of life

Assets of industry and commerce, public facilities, family
properties, urban infrastructures of lifeline system, indirect
losses increased

Impact

Causing famine, plague, larger casualties, poverty,
transport interruption, severely affected area may be
recovered in several years

Higher economic loss, larger affected area compared to
flood area, some losses may be unable to recuperate, but
can be recovered rapidly

Flood control measures

Flood control system and regulated in lower level,
flood proofing measures

Flood control and drainage system and regulated in higher
level, flood proofing, storm flood storage in city area




Underlying causes and problems
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Water and flood risk management — scales of application
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Applications at floodplain level

Land use
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Regular
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Applications at community level Multipurpose
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Applications at household level
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FLOOD RISK MANAGEMENT

Disaster risk is defined as “the potential loss of life, injury, or
destroyed or damaged assets which could occur to a
system, society or a community in a specific period of time”.

In simple terms, disaster risk is determined as an equation of
hazard, exposure, and vulnerability as shown below:

& Hazard X Exposure X Vulnerability




FLOOD RISK MANAGEMENT

Environmental & Climate trends

Climate change
Natural trends

TIME

Stresses Shocks

Vulnerability

Systems

Socio-economic processes

Population growth
Economic development & distribution
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Governance & Decision making
City vision

Adaptation & mitigation

Policies & incentives
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FLOOD RISK MANAGEMENT
Policy cycle

DRR & Resilience strategies
& actions plans

PLANNING
DRR & Resilience

financing

Risk & Resilience
assessment

Prioritizing > Programming

-1 -1

Needs Assigning
assessment resources

PUBLIC POLICY &
CYCLE

DRR governance

. . . DRR & Resilience
mechanism & policies

Actions

IMPLEMENTING

Monitoring of risks (stresses & shocks)
and vulnerabilities
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FLOOD RISK MANAGEMENT
Strategies

Risk & Resilience Governance & Financial resources &
assessment Policies cost of inaction

Social & Public Urban development & Protecting ecosystems &
health resilience land-use planning Nature-based solutions

Adequate & Resilient Effective response &
critical infrastructure Building back better

Executing & Monitoring
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FLOOD RISK MANAGEMENT

Non-structural measures

@
Awareness Advocacy

3 key areas of risk management planning to start with

IRl

Bridging the
governance
gap

Capacity Monitoring

ﬁ Shocks x } Strategy Financing

& Stresses oxX & Actions mechanism




FLOOD RISK MANAGEMENT

Non-structural measures

INTEGRATION
Interconnectedness and linkages between sectors and
stakeholders

POLITICAL WILL
Formation of implementable policies and legislations

TRANSBOUNDARY CONCERNS

Consider the whole watershed and relationship between
areas, districts, states and countries’ water uses and
flood risks

COMPREHENSIVE APPROACH BASED ON RISK
ASSESSMENT

Preparedness, mitigation, response and recovery

PARTICIPATION
Inclusion of all stakeholder groups
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-} Flood vulnerability
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FLOOD RISK MANAGEMENT

Non-structural measures

Communicate
the plan with
stakeholders
and address
gaps through
collaboration

SPATIAL RISKS
ECOLOGICAL RISKS
NATURAL HAZARDS
EMERGING RISKS

LOCAL LEADERS
WOMEN GROUP
YOUTH AND CHILDREN
PERSON WITH SPECIAL NEEDS

?&mgs " a

Identify community’s
strengths and support
needed

NATURAL HAZARDS
SPATIAL RISKS

ECOLOGICAL RISKS
EMERGING RISKS

Plan local
DRRM set-up
and action
planning

STANDARD OPERATING PROCEDURES
STRUCTURES AND SYSTEMS
ASSETS AND RESOURCES
INFORMATION

/ local actors

Know risk and
preparedness
level of the
community and
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THE HUMANITARIAN — DEVELOPMENT NEXUS APPROACH

¢ Reduce poverty and ¢ Save lives and

hardship alleviate suffering
® Prevent and manage SHOCKS ¢ Protect against

disaster risks, crises, STRESSES threats and shocks

and fragility THREATS * Meet humanitarian

needs
¢ Supply of emergency
aid and relief items

® Promote sustainable
development

Sustainable Emergency
Development Response

DEVELOPMENT

COOPERATION HUMANITARIAN AID

Prevention
and
Preparedness

Early Recovery/
Recovery Create preconditions
for development while
ensuring well-being and
protection of affected

populations

Increase capacities
to reduce risks and
prevent future crises
and disasters

NEXUS
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THEORY AND PRACTICE OF DISASTER RISK MANAGEMENT

Disaster risk management is the application of disaster risk
reduction policies and strategies to prevent new disaster risk,

reduce existing disaster risk and manage residual risk,
contributing to the strengthening of resilience and reduction of
disaster losses.

Disaster risk management actions can be distinguished between:

PROSPECTIVE CORRECTIVE COMPENSATORY
DISASTER RISK DISASTER RISK DISASTER RISK
MANAGEMENT MANAGEMENT MANAGEMENT
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Theory of disaster risk management
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Theory of disaster risk management

DISASTER RISK MANAGEMENT plans set out the goals and specific objectives for
reducing disaster risks together with related actions to accomplish these objectives.

They should be guided by the Sendai Framework for Disaster Risk Reduction
2015-2030 and considered and coordinated within relevant development plans,
resource allocations and programme activities.

National-level plans need to be specific to each level of administrative responsibility
and adapted to the different social and geographical circumstances that are present. The
time frame and responsibilities for implementation and the sources of funding should be
specified in the plan.

Linkages to sustainable development and climate change adaptation plans should
be made where possible.
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Theory of disaster risk management

PROSPECTIVE DISASTER RISK MANAGEMENT activities address and seek to avoid
the development of new or increased disaster risks. They focus on addressing disaster
risks that may develop in future if disaster risk reduction policies are not put in place.
Examples are better land-use planning or disaster-resistant water supply systems.

CORRECTIVE DISASTER RISK MANAGEMENT activities address and seek to remove
or reduce disaster risks which are already present and which need to be managed and
reduced now. Examples are the retrofitting of critical infrastructure or the relocation of
exposed populations or assets.

COMPENSATORY DISASTER RISK MANAGEMENT activities strengthen the social
and economic resilience of individuals and societies in the face of residual risk that
cannot be effectively reduced. They include preparedness, response and recovery
activities, but also a mix of different financing instruments, such as national contingency
funds, risk insurance and social safety nets.
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Sendai Framework for Disaster Risk Reduction (SFDRR)
REDUCE

Target A: Substantially reduce global
disaster mortality

Target B: Substantially reduce the number
of affected people globally

Target C: Reduce direct disaster
economic loss

Target D: Substantially reduce disaster
damage to critical infrastructure and
disruption of basic services

Target E: Substantially increase the
number of countries

Target F: Substantially enhance
international cooperation

Target G: Substantially increase the
availability of and access to multi-hazard
early warning systems and disaster risk
information

B »[liC &

Affected people
globally *aiming to
lower the average
global figure per
100,000

]
Disaster damage
to critical
infrastructure &
disruption of
basic services

Direct disaster
economic loss *in
relation to global
gross domestic
product (GDP)

Global disaster
mortality *aiming to
lower average per
100,000

International

Countries with Multi-hazard early

. cooperation to warni stems &
national and IPcaI developing di:agsts:r risk
DRR strategies countries information
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Sendai Framework for Disaster Risk Reduction (SFDRR)

Priority 1. Understanding disaster risk

Priority 2: Strengthening disaster risk
governance to manage disaster risk

Priority 3: Investing in disaster risk
reduction for resilience

Priority 4. Enhancing disaster
preparedness for effective response,
and to Build Back Better in recovery,
rehabilitation and reconstruction

Priority 2
Strengthening

Priority 1

Understanting

disaster risk
governance to
manage disaster risk

disaster risk

Priority 4
Enhancing disaster
preparedness for effective
response and "Build
Back Better” in recovery,
rehabilitation and
reconstruction

Priority 3

Investing in disaster

risk reduction for
resilience




Disaster resilience
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Practice of disaster risk management

COMMUNITY-BASED DISASTER RISK MANAGEMENT promotes the involvement of
potentially affected communities in disaster risk management at the local level. This
iIncludes community assessments of hazards, vulnerabilities and capacities, and their
iInvolvement in planning, implementation, monitoring and evaluation of local action for
disaster risk reduction.

DISASTER RISK GOVERNANCE through the integration of disaster risk reduction into
the core of development and finance policies, legislation and plans is important to
address what makes us exposed and vulnerable to disasters: poverty and inequality,
environmental degradation, rapid and unplanned urbanization, weak building codes,
population growth in hazard-exposed areas.

CLIMATE RISK MANAGEMENT integrates climate forecast information into national
and subnational disaster risk reduction strategies, aligning them better with the national
adaptation goals into developing capacities of governments for cross-sectoral planning,
and ensuring vertical alignment.
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CAPACITY BUILDING IN DISASTER RISK MANAGEMENT
Community-based Disaster Risk Management (CBDRM)
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CAPACITY BUILDING IN DISASTER RISK MANAGEMENT
School Preparedness Program (SPP)
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CAPACITY BUILDING IN DISASTER RISK MANAGEMENT
Resilient Health Infrastructure (RHI)
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CAPACITY BUILDING IN DISASTER RISK MANAGEMENT
Resilient Private Sector
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CAPACITY BUILDING IN DISASTER RISK MANAGEMENT
Resilient Local Government
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CAPACITY BUILDING IN DISASTER RISK MANAGEMENT
Disaster Simulation Exercise
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CAPACITY BUILDING IN DISASTER RISK MANAGEMENT
Disaster Risk Mapping
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CAPACITY BUILDING IN DISASTER RISK MANAGEMENT
Disaster Risk Mitigation
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CAPACITY BUILDING IN DISASTER RISK MANAGEMENT
Water, Sanitation and Hygiene (WASH)
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CAPACITY BUILDING IN DISASTER RISK MANAGEMENT
Post-disaster Recovery and Reconstruction
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CAPACITY BUILDING IN DISASTER RISK MANAGEMENT
Post-disaster Livelihood Support
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CAPACITY BUILDING IN DISASTER RISK MANAGEMENT
Nature-based Solutions for DRR
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CAPACITY BUILDING IN DISASTER RISK MANAGEMENT
Advocacy
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CAPACITY BUILDING IN DISASTER RISK MANAGEMENT
Knowledge Management
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Thank you

©2024 Malaysian Medical Relief Society (MERCY Malaysia)

All rights reserved. No part of this presentation may be reproduced, stored in a retrieval
system or transmitted in any form or by any means [electronic, mechanical, photocopying,
recording or otherwise] without the permission of the copyright owner.
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