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A warning system can be defined as
an integrated structure of hazard
monitoring, forecasting, and
prediction, disaster risk assessment,
communication, and preparedness { }
activities, and processes that enable

Individuals, communities, K I
governments, businesses, and NADNINCEZ

others to take timely action to VT Jj

reduce disaster risks in advance of
hazards.

1,

(Mileti and Sorensen 1990; UNISDR 2015; UNDRR and WMO 20223, 2022D).
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Early warning system e

The set of capacities needed to
generate and disseminate timely and
meaningful warning information to
enable individuals, communities, and { }
organizations threatened by a hazard
to prepare and act appropriately and
In sufficient time to reduce the
possibility of harm or loss.

(adapted from UNISDR 2009 and others)
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Early warning system e

Of all risk reduction and climate change
adaptation measures, early warning and
early action stand as one of the best-
proven and cost-effective methods to
save lives and reduce the economic
Impact of natural hazards.

https://www.unesco.org/en/disaster-risk-reduction/ews
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Early warning system @g

Imaging  satellites  (wildfires,  hurricanes, |

volcanoes, landslides, avalanches, floods, fire

risk, terrorism, virtually all hazards)

« Chemical/biological/radiological/explosive
detection  systems (technological hazards,
chemical leaks, pipeline failures, terrorism)

« Ground movement monitoring system (seismicity,
volcanic activity, dam failure, expansive soils,
land subsidence, rail infrastructure failure)

* Flood gauges (hydrologic hazards)

« \Weather stations (severe weather, tornadoes)

« Undersea and buoy oceanic movement detection

« Passive, active, and sentinel surveillance systems
(epidemics, WMD terrorism)
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I Early warning systems for this hazards | [ﬁ;

* Drought » Volcanoes

» Tornadoes and windstorms » Floods

» Cyclonic storms » Wildfires

» Epidemics » Airraids and attacks = - { }
» Landslides  Terrorist threats \

» Earthquakes » Tsunamis

o Chemical releases » Extreme winter weather
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Four
interrelated
key
elements
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*Risk knowledge to build the baseline understanding of
risks (hazards and vulnerabilities) and priorities at a
given level.

*Monitoring to keep up-to-date on how those risks and
vulnerabilities change over time.

*Warning communication to package the monitoring
information into actionable messages understood by
those that need, and are prepared, to hear them.

*Response capability to reduce risk once trends are
spotted and announced — this may be through pre-
season mitigation activities, evacuation, or duck-and-
cover reflexes, depending on the lead time of a warning.

Early warning system
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Types of early warning systems

By type of hazard

*Geological hazards, like tsunamis, earthquakes, volcanic activity,
and landslides

*Hydrometeorological hazards, including severe weather on land
and at sea, floods, droughts, hurricanes, typhoons and cyclones,
tornados, cold and heat waves, etc.

*Forest fires

*Biological hazards, including insect plagues like locust outbreaks
and harmful algae blooms

*Health hazards, including vector-borne diseases, viruses, and other
types of diseases

*For pests and diseases on crops and livestock
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Types of early warning systems | @g

By the level at which it is operated

Community or people-centered early warning systems, operated at
a more local level by a municipal government or a community. The
most typical systems of this kind address flood.

*National early warning systems operated by a national-level
government agency like a meteorological department, a geological { }
observatory or institute, or a health or agricultural ministry.

*Regional systems operated at a more regional level. Two examples
in this category are the Famine Early Warning System Network
(FEWSNET) operated by the United States of America in various
regions of the world and the European Meteoalarm.

*Global systems operated at the international level by international
organizations like the WHO and FAO.
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http://fews.net/
http://fews.net/
http://www.meteoalarm.eu/

Types of early warning systems ﬁ;
| S

As a single or multi-hazard system

*Single-hazard: Community-operated systems usually
address only one type of hazard.

*Multi-hazard: Meteorological departments,
ministries of health, and agriculture operate early
warning systems to address a variety of hazards or
cascading hazards.
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Multi-Hazard Early Warning Systems
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Earthquake
Early Warnings

"EE S EES (Kinkyu Jishin Sokuhowu)”™ in Japanese

Forecasts of strong ground motion
caused by earthquakes

Flow of an Earthquake Early Warning

e

& 1

Earthguake! Seismometer J WA TV, radio,etc
Detestion of primary Issuance of EEW Provision te the public
seismic wave By JMA through
by 2 seismometer broadcast media

Flease note that strong tremors may arrive at the same time as

the Earthquake Early Warning in areas that are close to the focus of the earthquake .

Ministry of Land, Infrastructure. Transport and Tourism

Japan Meteorological Agency

- s e ey

https://www.jma.go.jp/jma/en/Activities/eew.html
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I Examples of Response to an Earthquake Early

Warnin

ontrolling trains

-

Controlling factory lines
--> To mitigate damage

Controlling elevators
--> To prevent people
being trapped

from

1l

.

P ‘
N

Workers performing
hazardous tasks
--> To secure safety

Suspending work in progress
-->To avoid mistakes

To prevent
traffic accidents

At home
--> To enable personal protection

Alerting schools and assembly halls
--> To guide evacuation

https://www.jma.go.jp/jma/en/Activities/eew2.html
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Early Warning System

Example: Flood
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River gauges in Nepal, Source: Practical Action
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Red Cross volunteers train migrants in Bangladesh on first aid, early warning systems, and other skills so
they can respond to flooding, cyclones, and other hazards. Photo: © Brad Zerivitz / American Red Cross
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FIGURE 4.11

Tsunami buoy being deployed in the Pacific Ocean by the US NOAA ship Ronald H. Brown
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Normal Monitoring of potential
hazards Is ongoing. Normal

Daily Operation : .
operations are ongoing.
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SEVERE

Significant Emergency
Conditions
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