How weather services reduce
disaster risk: From early warnings to
climate resilience

2

Some of the greatest dangers that many people face are hazards caused by weather, climate and
water. Since time immemorial, people have lost their lives, livelihoods and homes to floods, wind
storms, droughts, heatwaves, cold waves and coastal storm surges. Today, as the global population
rises, people crowd into flood plains and other high-risk areas, and climate change increases the
frequency and intensity of extreme weather, the risks are greater than ever.
Fortunately, we have knowledge and tools to prepare for and reduce these risks and to respond
effectively when, despite our best efforts, disaster strikes. Over the past 10 years, the international
community has made great progress through the Hyogo Framework for Action 2005 – 2015 (HFA) in
predicting and communicating risks more effectively, building multi-hazard early warning systems,
strengthening planning and preparedness, and coordinating actions by political leaders, national
and local government agencies, and communities. As a result, many countries have seen a declining
number of deaths and injuries due to weather, climate and water-related hazards.

This is how we did it:
Better prediction:
Every decade weather forecasts improve by a day or more,
so that today’s five-day weather forecasts are as good as the
two-day forecasts of around 25 years ago. Not so long ago
tropical cyclones struck with little warning; now, thanks to
advances in weather and climate science, computing power,
and satellites and other observation instruments, tropical
cyclone tracks are often predicted with impressive accuracy
many days ahead. While three-day forecasts of cyclone
tracks were of limited skill for some storm basins as recently
as the 1990s, five-day forecasts are now the global standard.
Forecasters also use their improved understanding of the
climate system’s broader patterns to assess the probability
that the next few weeks or months will be hotter, wetter
or drier than usual, which makes it possible to estimate
the risk of heatwaves and floods. Many of these forecasts are generated by Regional Climate Outlook Forums
established by the World Meteorological Organization
(WMO). Over the past decade scientists have also produced
increasingly robust and high-resolution projections of
how climate change will impact specific regions over the
coming decades, information that supports long-term
risk-reduction strategies and investments.

Better communication:
Improved skill in prediction only has value if understandable warnings are delivered in a timely manner to the
people in harm’s way. Depending on the country, alerts
are either issued directly by the national weather service
or by disaster management authorities. Inspired by the
Hyogo Framework for Action, many countries have greatly
improved the way they communicate warnings to ensure
that the public and relevant authorities fully understand
and respond to them.
In 2007, for example, 32 European countries launched
Meteoalarm to provide alerts of extreme weather based
on a universally understood system of symbols and colorcoded maps. 2007 also saw the international adoption of the
Common Alerting Protocol standardizing the data format
of early warnings over many different systems. Today,
concerned that people can find it difficult to interpret the
danger posed by a “100 km/h wind” or a “3m sea-surge,”
WMO is working with its Members to develop “impactbased warnings” that describe a predicted event’s physical
impacts and recommend specific precautionary actions.

Better coordination:

India and Cyclone Phailin: A success story

Effective disaster response requires a combination of political leadership, weather forecasts, warnings, media reports,
emergency response, health facilities, and recovery plans.
If one link in this chain is broken, lives can be lost. For this
reason, a great deal of effort under the Hyogo Framework
has gone into improving coordination among national agencies and institutions. Lines of authority, operational roles,
and well-defined procedures for action are all essential.

In 1999, the Odisha cyclone struck the east coast of India,
killing some 10,000 people and causing USD 2 billion of
damage. The same coast was struck again in October 2013
by Cyclone Phailin. This extremely powerful storm, with
maximum sustained winds of 200-215 km/h, destroyed
tens of thousands of homes but cost a few dozen lives,
rather than thousands. Why the difference?

A good way to strengthen coordination is to develop
Multi-hazard Early Warning Systems. These end-to-end
systems engage all relevant actors and address all major
hazards. Shanghai, a megacity of over 23 million people, has
established one of the first such early warning systems to
deliver alerts on cyclones, storms surges, and temperature
extremes, as well as on floods, diseases, physical damage
and other resulting impacts. The system relies on strong
political commitment, a legal framework, clear authority
and roles, standardized operating procedures, the use of
consistent and actionable warnings, and the cooperation
of government agencies, communities and vulnerable
sectors. Ultimately, good governance is one of the keys
to successful disaster risk reduction.

Keen to prevent a repeat of the 1999 tragedy, the State
governments of Odisha and Andhra Pradesh made
major investments in disaster risk preparedness. They
established evacuation protocols, identified potential
shelters and evacuation routes, strengthened coastal
defenses, and encouraged communities to initiate mock
drills and create volunteer teams that could spring into
action when the next cyclone arrived.
Meanwhile, the India Meteorological Department (IMD)
restructured its forecasting services and upgraded its
models and observing systems. Some years later, these
advances made it possible for IMD to accurately predict
the track, intensity and landfall of Phailin, as well as the
heavy rainfall, gale winds and storm surge that accompanied it, four to five days in advance. This timely and
accurate meteorological information then empowered
disaster managers to carry out their life-saving activities.
These coordinated, multi-agency efforts made it possible
to evacuate nearly one million people in one of India’s
poorest areas into secure shelters. Government buildings
and schools served as emergency shelters, and food and
medicine that had been pre-positioned was available
to the refugees. Cyclone Phailin is a true disaster-risk
management success story.

Men work to build a flood barrier to protect their houses
from the rising water of the White Nile River in South
Khartoum, Sudan, August 2013.

Villagers return to their villages after Cyclone
Phailin hit Girisola town in Ganjam district in the
eastern Indian state of Odisha.

While progress has been impressive, much more must
be done to further reduce the risks of weather, climate
and water-related hazards. Over the coming decade and
beyond, all countries must take further action to reduce
deaths and injuries and minimize economic losses – despite
growing populations and megacities, expanding settlements
on storm-exposed coastlines, increasing construction of
infrastructure and buildings and, last but not least, climate
change.

This is why universal access to climate services that offer
science-based information and predictions is so important.
Sophisticated climate services combine climate predictions
with information from key sectors such as health and urban
planning to inform decisions on disaster risk reduction and
other priorities. For example, scenarios of future sea-level
rise and storm patterns combined with population trends
can shape long-term investments in coastal development.
Countries as diverse as Bangladesh, China, Cuba, Ethiopia
and the United States are already using climate services
to address disaster risks.

To achieve this, the Hyogo Framework for Action has
promoted a paradigm shift from response to prevention
and resilience. Strengthening Multi-hazard Early Warning
Systems, particularly in developing countries, is still vital.
But emergency response must be complemented by efforts
to build climate resilience and prevent disasters from
happening in the first place. This means looking beyond
the next flood or storm to understand long-term climate
vulnerabilities. It means helping society to prepare for and
adapt to future weather extremes and other climate impacts.

To ensure that all countries can benefit from climate services,
the international community, with leadership from the World
Meteorological Organization (WMO), has established the
Global Framework for Climate Services (GFCS). The GFCS
draws on knowledge and experiences from around the world
to promote operational climate services at the community,
country and regional levels. As these services continue
to develop and mature over the next few years, they will
become a central component of disaster risk reduction
under the post-2015 Framework.
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