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(Mileti and Sorensen 1990; UNISDR 2015; UNDRR and WMO 2022a, 2022b).

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, 

governments, businesses, and 

others to take timely action to 

reduce disaster risks in advance of 

hazards.
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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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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

30٪
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• 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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Early warning systems for this hazards
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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.

•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.

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

Four 
interrelated 

key 
elements
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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

Mirijvd@gmail.com 8

Types of early warning systems



Early warning system 

•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.

By the level at which it is operated
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http://fews.net/
http://fews.net/
http://www.meteoalarm.eu/
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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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https://www.jma.go.jp/jma/en/Activities/eew.html
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Examples of Response to an Earthquake Early 

Warning

https://www.jma.go.jp/jma/en/Activities/eew2.html
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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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سازمان های متولی پایش مخاطرات کشور

موسسه : زلزله
ژئوفیزیک 

دانشگاه تهران

سازمان : سیل
هواشناسی 

کشور

 مخاطرات
وزارت : سلامت

بهداشت، درمان 
و آموزش 

پزشکی

:  آلودگی هوا
سازمان 

هواشناسی 
کشور

آتش سوزی 
سازمان : جنگل

/  محیط زیست
وزارت کشور

 حوادث با تلفات
: عمده

اورژانس، 
پلیس، هلال 

...احمر و 
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http://irsc.ut.ac.ir/index.php?lang=fa
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https://www.irimo.ir/far/index.php
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سامانه هشدار اولیه دانشگاه های علوم پزشکی



Early warning system Mirijvd@gmail.com 23

داخل بیمارستانسامانه هشدار سریع در فوریت های 
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خارج بیمارستانسامانه هشدار سریع در فوریت های 
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نمونه فعال سازی سامانه هشدار سریع بیمارستانی
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نمونه فعال سازی سامانه هشدار سریع بیمارستانی



Early warning system 

White
Normal

Daily Operation

Monitoring of potential 
hazards is ongoing. Normal 

operations are ongoing.
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سطوح هشدار 
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خسته 
دنباشی
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