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Introduction

Disaster Preparedness and Recovery in Sri Lanka: Lessons from Tsunamis, Floods, and
Landslides is an operational guide built for practitioners who design, implement, and
sustain disaster risk reduction and recovery interventions. Its purpose is pragmatic: to
synthesize hazard mapping, early-warning practice, community engagement
approaches, and reconstruction lessons into usable tools for planners, local
governments, and NGOs. This book privileges actionable content — checklists,
coordination templates, and step-by-step strategies — while grounding those tools in
the lived realities of Sri Lankan coastal, riverine, and highland communities.

Sri Lanka’s hazard landscape is diverse: coastal communities face tsunami and storm
surge risk; lowland and urban areas contend with riverine and flash floods; and steep
slopes are prone to landslides during intense rainfall. Effective preparedness and
recovery must therefore integrate scientific risk assessment with community
knowledge, local governance capacities, and culturally appropriate outreach.
Throughout the chapters you will find methods for producing and interpreting hazard
maps, setting up community-level early warning, and linking those systems to
evacuation planning, shelters, and continuity of essential services.

A central theme of this guide is community-based resilience. Technical systems —
sirens, sensors, or GIS layers — save lives when communities trust them and know
how to act. Chapters on community engagement, vulnerable groups, and training
provide practical steps to co-design evacuation routes, run inclusive drills, and
strengthen local leadership. Checklists and templates in Chapter 13 are designed to
be adapted: they are intentionally modular so a municipal planner, an NGO field
officer, or a disaster management committee can tailor them to local language,
institutional arrangements, and resource constraints.

Recovery and reconstruction present different challenges than emergency response:
they require coordination at multiple scales, transparent financing, protection of
livelihoods, and attention to mental health and environmental restoration. This book
includes comparative case studies of tsunami, flood, and landslide recovery to
highlight what worked, what failed, and why. We emphasize ‘build back better’ not as
a slogan but as a set of measurable practices — resilient site selection, durable
housing standards, ecosystem restoration, and monitoring frameworks that embed
community feedback.

Readers should use this guide as a living toolkit rather than a fixed blueprint.

Institutional responsibilities, technologies, and hazard profiles evolve; therefore every
checklist and plan presented here should be reviewed against current local data and
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legal frameworks before being adopted. The book also underscores ethical
considerations: equitable allocation of aid, respect for local customs, and prioritizing
the needs of older people, children, persons with disabilities, and other marginalized
groups.

Finally, this volume is intended to foster collaboration. Effective preparedness and
recovery are multi-sectoral, requiring shared language and simple instruments for
coordination. If you are a municipal officer updating an evacuation plan, an NGO
designing a recovery program, or a community leader organizing a drill, the chapters
that follow aim to be directly useful — combining practical templates, stepwise
guidance, and real-world lessons from Sri Lanka to support safer, more resilient
communities.
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CHAPTER ONE: Hazard Mapping and Risk
Assessment for Tsunamis, Floods, and Landslides

Sri Lanka, an island nation perched in the Indian Ocean, possesses a landscape as
breathtaking as it is precarious. Its diverse topography, from sun-drenched coastlines
to mist-shrouded central highlands, harbors a variety of natural hazards that
necessitate a nuanced approach to disaster preparedness. Understanding these
threats begins with comprehensive hazard mapping and meticulous risk assessment -
the foundational stones upon which all effective disaster management frameworks are
built. Without a clear picture of what could hit where, and with what force, even the
most well-intentioned plans are little more than educated guesses.

Hazard mapping essentially involves identifying geographical areas prone to specific
natural phenomena. For tsunamis, this means delineating coastal zones susceptible to
inundation. For floods, it involves charting riverine plains and low-lying urban areas at
risk of overflow, flash floods, or dam breaches. And for landslides, the focus shifts to
steep slopes, unstable geological formations, and areas with historical landslide
activity. This isn't just about drawing lines on a map; it's about translating complex
scientific data into visually accessible information that can be understood by everyone
from national policymakers to local villagers. The clearer the map, the clearer the
message.

The 2004 Indian Ocean Tsunami served as a brutal awakening for Sri Lanka,
dramatically underscoring the critical need for robust tsunami hazard mapping. Before
this catastrophic event, the perception of tsunami risk was, understandably, low. The
island had not experienced such a devastating tsunami in recorded history. Post-2004,
extensive efforts were undertaken to map tsunami inundation zones along the entire
coastline. These maps are based on bathymetric data, coastal topography, and
sophisticated hydrodynamic models that simulate tsunami wave propagation and run-
up. They show not just how far inland a tsunami might reach, but also the potential
depths of inundation, which is crucial for evacuation planning and the siting of safe
zones.

Beyond simply showing inundation limits, modern tsunami hazard maps often
incorporate different return periods, indicating the likelihood of a tsunami of a certain
magnitude occurring over a specific timeframe. For instance, a map might depict
areas susceptible to a 1-in-100-year tsunami versus a 1-in-500-year event. This
probabilistic approach allows planners to make informed decisions about varying
levels of preparedness and investment in mitigation measures. Imagine the difference
in planning for a minor ripple versus a truly destructive wave; these maps help
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differentiate between the two.

Flood hazard mapping in Sri Lanka presents a different set of challenges due to the
island's numerous rivers and seasonal monsoon rains. Floods can range from slow-
onset riverine floods, which allow for some warning, to rapid and destructive flash
floods in urban areas or mountainous regions. Mapping these hazards requires
detailed hydrological and hydraulic modeling, often incorporating rainfall data, river
discharge rates, and topographical information. The Department of Irrigation and the
Disaster Management Centre (DMC) have been instrumental in developing these
maps, often utilizing GIS (Geographic Information Systems) to layer various data
points.

These flood maps delineate areas prone to inundation under different rainfall
scenarios and river flow conditions. They might show, for example, areas submerged
during a typical monsoon, a moderate flood event, or a severe flood with a longer
return period. Furthermore, some advanced flood maps can illustrate flow velocity and
flood duration, critical factors when assessing structural damage to buildings and
infrastructure, and for planning rescue operations. Knowing not just if an area will
flood, but how deep and how fast the water will move, can be a game-changer for
emergency responders.

Landslide hazard mapping is arguably the most complex of the three, given the
intricate interplay of geological factors, soil characteristics, rainfall intensity, and
human activity. Sri Lanka's central highlands are particularly susceptible to landslides,
especially during prolonged periods of heavy rainfall. The National Building Research
Organisation (NBRO) leads the charge in this domain, conducting detailed geological
surveys, soil analyses, and slope stability assessments. Their work often involves
extensive fieldwork, including drilling boreholes and installing monitoring equipment
to understand subsurface conditions.

Landslide hazard maps classify areas based on their susceptibility to different types of
landslides, such as shallow translational slides, deep-seated rotational slides, or debris
flows. These maps consider factors like slope angle, soil type, presence of existing
cracks or scarps, and historical landslide occurrences. Importantly, they also take into
account land use - for instance, areas with extensive deforestation or poorly planned
construction can significantly increase landslide risk. The maps often use a traffic light
system of red, amber, and green zones to indicate high, moderate, and low-risk areas,
providing a quick visual guide for decision-makers and residents alike.

Once hazards are mapped, the next crucial step is risk assessment. This moves
beyond simply identifying where a hazard might occur to understanding its potential
impact. Risk assessment essentially asks: "What could happen if this hazard strikes
here?" It combines hazard information with vulnerability and exposure data.
Vulnerability refers to the susceptibility of a community or assets to the damaging
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effects of a hazard. For example, a poorly constructed house on a flood plain is highly
vulnerable to flood damage. Exposure refers to what is located in the hazard zone -
people, buildings, infrastructure, livelihoods, and ecosystems.

The equation for risk is often simplified as: Risk = Hazard x Vulnerability x Exposure. A
high hazard in a sparsely populated area with robust infrastructure might result in a
moderate risk. Conversely, a moderate hazard striking a densely populated, highly
vulnerable settlement could lead to catastrophic risk. This holistic view is vital for
prioritizing interventions and allocating resources effectively. It's not just about the
size of the wave or the amount of rain; it's about what'’s in its path and how well it can
withstand the impact.

For tsunamis, risk assessment involves not only the potential for inundation but also
the number of people living and working in affected zones, the type of buildings (e.g.,
concrete vs. wattle and daub), critical infrastructure like hospitals and power stations,
and economic assets such as fishing boats and tourist resorts. The economic impact of
a tsunami can be devastating, as witnessed in 2004, where entire industries were
decimated overnight. Assessing these factors allows for the development of targeted
mitigation strategies, such as building codes for coastal construction, designation of
evacuation routes, and the establishment of early warning dissemination networks.

Flood risk assessment goes further than just identifying flood-prone areas. It involves
estimating potential economic losses to agriculture, residential properties, and
businesses. It also considers the disruption to essential services like transportation
and communication, and the potential health impacts from contaminated water and
waterborne diseases. Social vulnerability is a key component here, as certain
demographic groups - children, the elderly, and persons with disabilities - are
disproportionately affected by floods due to limited mobility or access to resources.
Understanding these differential impacts helps design inclusive preparedness and
response plans.

Landslide risk assessment, given its complexity, often integrates socio-economic data
with the hazard maps. It considers the population density in high-risk zones, the type
and value of buildings, and the economic activities prevalent in the area, such as tea
plantations or small-scale farming. Furthermore, it evaluates the potential for
cascading effects - a landslide might block a river, leading to an upstream flood, or
damage a road, cutting off access to emergency services. Assessing these secondary
impacts is crucial for comprehensive disaster planning. The potential for loss of life is
always paramount, but the economic and social fabric can also be irrevocably torn by
a major slide.

The process of hazard mapping and risk assessment is not a one-time exercise; it's an

ongoing, dynamic process. As climate patterns shift, land use changes, and
populations grow, the nature and intensity of hazards can evolve. Regular updates to
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hazard maps are therefore essential. This requires continuous data collection,
improved modeling techniques, and a commitment to integrating new scientific
understanding. It's like updating a weather forecast; yesterday's forecast won't help
you plan for today's storm.

Community participation is a vital, often overlooked, aspect of effective hazard
mapping and risk assessment. While scientific models provide the broad strokes, local
communities possess invaluable indigenous knowledge about historical hazard events,
local vulnerabilities, and safe areas. Engaging communities in participatory mapping
exercises can enrich the scientific data, identify critical local infrastructure not always
on official maps, and build a sense of ownership over the resulting plans. When people
see their knowledge reflected in the maps, they are far more likely to trust and act
upon the information. This bottom-up approach complements the top-down scientific
endeavors.

Moreover, effective communication of hazard and risk information is paramount.
Complex scientific maps, while accurate, can be unintelligible to the average citizen.
Translating this information into easily understandable formats - simplified maps,
brochures in local languages, public awareness campaigns, and community meetings -
is critical. This ensures that everyone, from a fishing family on the coast to a farmer in
the highlands, understands the risks they face and the actions they need to take to
protect themselves and their livelihoods. A beautiful map is useless if no one
understands what it’s trying to tell them.

Finally, the output of hazard mapping and risk assessment directly informs subsequent
chapters of this guide. It dictates the design of early warning systems (Chapter 3), the
strategies for coastal and riverine management (Chapters 4 and 5), and the
frameworks for land-use planning and resilient building codes (Chapter 7). Without a
solid foundation of understanding what the threats are and where they lie, all
subsequent efforts risk being misdirected or insufficient. This initial investment in
comprehensive mapping and assessment is not a luxury, but an absolute necessity for
building a truly resilient Sri Lanka.
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