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Preface

During the time period in which this book was being written, countries around the
world have been tackling the COVID-19 global pandemic. Never in human history
have so many people recognised and started to understand the importance of disaster
risk.

In the short term, countries have been dealing with rapidly rising infection rates
and excess deaths associated with COVID-19. In the longer term, there will be a
devastating legacy on health as vital resources have been diverted away from other
essential health services and specialist treatments.

The economic impacts of the pandemic are also going to have a devastating impact
on our attempts to alleviate poverty. In order to combat the spread of the infection,
many governments have engineered a deliberate slowdown in the economy tomanage
the health risks. This approach has generally involved closing borders, introducing
social distancing and quarantine measures, and prohibiting specific activities. Recent
estimates suggest that the impact of this economic disruption due to the COVID-19
pandemic could cost 21 trillion US dollars.

As well as in these direct and indirect impacts, the COVID-19 pandemic has also
brought to the forefront the concept of systemic risk and the need for a multi-hazard
approach to disaster risk reduction and early warning.

Systemic risks are those of high complexity that are interconnected. Cascading
impacts, of the type many countries and people have experienced during the
pandemic, are often inadequately understood and rather unpredictable in terms of
cause and effect. They are often transboundary in nature, challenging our decision-
makers as they do not easily fit into existing international, national, or sub-national
administrative or sectoral structures.

The pandemic has also exposed existing vulnerabilities, including weaknesses in
existing healthcare and support structures, but also disproportionately affecting the
poorest members of our communities. Underlying drivers of disaster risk have been
exposed, including human rights, poverty, inequality, and global supply chains.

Having a common framework to cope with such complex disasters can make it
easier for decision-makers and other actors, including people at risk, to understand
the cascading effects and therefore where to prioritise in their efforts to prepare and
mitigate for disaster risk.

xi
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The need for this multi-hazard approach is set out in The Sendai Framework
for Disaster Risk Reduction 2015–2030 (Sendai Framework), which was signed in
2015 and became the first major agreement of the post-2015 development agenda.
It provided the Member States with concrete actions to protect development gains
from the risk of disaster.

The Sendai Framework works hand in hand with the other 2030 Agenda agree-
ments, including The Paris Agreement on Climate Change, The Addis Ababa
Action Agenda on Financing for Development, the New Urban Agenda, and ulti-
mately the Sustainable Development Goals. It was endorsed by the UN General
Assembly following the 2015 Third UNWorld Conference on Disaster Risk Reduc-
tion (WCDRR), and advocates for The substantial reduction of disaster risk and
losses in lives, livelihoods and health and in the economic, physical, social, cultural
and environmental assets of persons, businesses, communities and countries.

The Sendai Framework recognises that the state has the primary role to reduce
disaster risk, but that responsibility should be shared with other stakeholders
including local government, the private sector, and other stakeholders.

During the negotiations for the Sendai Framework, countries and partners
highlighted the need to:

1. Continue to invest in, develop, maintain, and strengthen people-centred, end-
to-end early warning systems;

2. Promote the application of simple and low-cost early warning equipment and
facilities;

3. Broaden the dissemination channels for early warning information to facilitate
early action.

Countries also called for the further development of and investment in effec-
tive, nationally compatible, and regional multi-hazard early warning mechanisms.
To address these needs, global target (g) of the Sendai Framework was adopted,
namely to “substantially increase the availability of and access to multi-hazard early
warning systems and disaster risk information and assessments to the people by
2030”.

Around the world, meteorological and hydrological services have developed
and implemented multi-hazard early warning systems (MHEWS) for weather and
climate-related hazards. AMHEWS has the ability to address several hazards and/or
impacts of similar or different type in situations where hazardous events may occur
alone, simultaneously, cascading or cumulatively over time, and taking into account
the potential interrelated effects.

To be effective, a MHEWS should include the participation of different stake-
holders and actively involve the people and communities at risk, in order to ensure
that the systemhas an enabling environment,which incorporates the appropriate tech-
nology, regulatory and legal frameworks, adequate operational capacities, as well as
to clearly defined roles and responsibilities for all participating agencies including
communities.

There is now increasing recognition that efforts on MHEWS must expand to
address a wider array of hazards, including biological such as epidemics and
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pandemics, as well as cascading impacts. A multi-hazard approach can be common
for all hazards and is therefore more likely to become trusted so everyone can
understand and use as a basic element of their efforts towards disaster risk reduction.

In reflecting upon these efforts, this book brings together a collection of empir-
ical research, case studies, discussion, and insights on the need for and challenges
associated with developing multi-hazard early warning systems, as well as wider
perspectives on disaster risk reduction.

The chapters are primarily drawn from contributions to an international sympo-
sium on multi-hazard early warning and disaster risk reduction that was originally
scheduled for March 2020, to be held in Colombo, Sri Lanka. The event was post-
poned due to the global pandemic, and instead held online, in December 2020. The
event was jointly organised by:

• State Ministry of National Security, Home Affairs and Disaster Management, Sri
Lanka

• Disaster Management Centre, Sri Lanka
• Global Disaster Resilience Centre, University of Huddersfield, UK
• University of Moratuwa, Sri Lanka
• Asian Disaster Preparedness Centre (ADPC), Thailand.

The organisers were supported by a wide range of national and international
partners representing disaster-related actors from government, non-governmental
organisations, universities, and research projects as follows:

• The International Oceanographic Commission of UNESCO (IOC-UNESCO),
Intergovernmental Coordination Group for the Indian Ocean Tsunami Warning
and Mitigation System (ICG/IOTWMS) ICG/IOTWMSWG 1 on Tsunami Risk,
Community Awareness and Preparedness

• IOC-UNESCO IOTWMS, WG 1 on Tsunami Risk, Community Awareness and
Preparedness

• United Nations Office for Disaster Risk Reduction (UNDRR)
• International Union for Conservation of Nature (IUCN), Sri Lanka
• Department of Meteorology, Sri Lanka
• Association of Disaster Risk Management Professionals in Sri Lanka (ADRiMP)
• University of Peradeniya, University of Colombo, University of Ruhuna, Sri

Lanka
• REbuildinG AfteR Displacement (REGARD) project
• Capacity Building in Asia for Resilience EducaTion (CABARET) project on

fostering regional cooperation for more effective multi-hazard early warning and
increased disaster resilience among coastal communities

• Improving COVID-19 and pandemic preparedness and response through the
downstream of multi-hazard early warning systems project

• Bandung Institute of Technology (ITB), Indonesia
• Regional Dialog of Asian Preparedness Partnership (APP)
• The United Nations World Food Programme
• The United Nations Development Programme (UNDP)
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• The Japan International Cooperation Agency (JICA)
• ChildFund Sri Lanka.

Many of the chapters reflect the original venue for the symposium and provide
contemporary insights into the challenges in Sri Lanka for developing and imple-
menting a multi-hazard approach to early warning and wider efforts on disaster risk
reduction.

Sri Lanka experienced devastating effectswhen there are inadequate earlywarning
systems. The lack of a tsunami early warning system and poor preparedness of
communities resulted in the death of over 30,000 people in Sri Lanka and the displace-
ment of many more. Sri Lanka was not alone in these failings, as the Indian Ocean
did not have the type of tsunami early warning system that had been operating in
the Pacific since the 1960s. As a result, communities along the surrounding coasts
of the Indian Ocean were severely affected, and the tsunamis killed an estimated
227,898 people in 14 countries. The direct results caused major disruptions to living
conditions and commerce, particularly in Indonesia, Sri Lanka, India, and Thailand.

Following the disaster, the Intergovernmental Oceanographic Commission (IOC)
of UNESCO was given the mandate to develop and implement the Indian Ocean
TsunamiWarning andMitigation System (IOTWMS). The Intergovernmental Coor-
dination Group (ICG) for the IOTWMSwas established as a primary subsidiary body
of the IOC by its July 2005 Assembly (Resolution XXIII-12). Further mandates were
given to UNESCO/IOC by the UN General Assembly through Resolutions 61/132
and 62/91.

After 8 years of international collaboration and development, facilitated and coor-
dinated by UNESCO/IOC, the IOTWMS became fully operational on 31 March
2013 with Tsunami Service Providers (TSPs) established by Australia, India, and
Indonesia.

An end-to-end tsunami warning system begins with the upstream rapid detection
of a tsunami wave, including detection, verification, threat evaluation, and fore-
casting. It ends with a well-prepared community that is capable of responding
appropriately to a warning, including delivery of public safety messages, risk
assessment and management, initiating national countermeasures, and preparing and
implementing standardised reactions.

As illustrated by the 2018 Sunda Strait and Central Sulawesi tsunami events in
Indonesia, it is also vital to address the challenge of cascading hazards that pose a
tsunami risk and the importance of linking tsunami early warning to a multi-hazard
environment. Moving towards a multi-hazard environment is complex and poses
many challenges, but can bring significant benefits in terms of efficiencies and also
in recognising the links between hazards, such as cascading threats.

Reflecting the multiplicity of the challenges and the need for a diversity of scien-
tific perspectives and methodological approaches, the book’s 56 chapters address a
range of important topics, many of them drawing upon experiences and results from
Sri Lanka.

The chapters are spread across five broad themes. The opening nine chapters
address the Sendai Framework and Sustainable Development Goals, including the
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importance of wider policy coherence. The need to draw synergies between climate
change, disaster risk, and sustainable development is also reflected in many of
the seventeen chapters that focus on disaster risk reduction and eight on disaster
preparedness. Seventeen chapters focus more directly on the development of effec-
tive early warning systems, including better communications and need for multi-
hazard approaches. The final five chapters address the need to integrate health into
disaster risk reduction, including some early reflections on COVID-19 and the need
to address epidemic and pandemic threats in preparedness planning.

As editors, it is our hope that this important collection of scientific results, discus-
sion, and insights provides a useful point of reference that reflects upon our progress
to date in tackling disaster risk in Sri Lanka, but also across the wider region and
globally. We also hope it sets out some of the challenges and opportunities that lay
ahead of us if stakeholders are to successfully develop a common framework that
will help our communities to better prepare for and tackle complex, multi-hazard
threats.

Huddersfield, UK
December 2020

Prof. Dilanthi Amaratunga
Prof. Richard Haigh

Dr. Nuwan Dias
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