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Breaking News: A Flood is Coming

Lives are at stake.  People need to be warned.
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The Key Facts

• What is the emergency? 

• Where is the affected area? 

• How soon do we need to act? 

• How bad will it be? 

• How certain are the experts?

• What should we do?
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CAP Carries Key Facts

CAP

All-Hazards All-Media
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From Mass Media to Online Media 

Broadcastl TV 
and radio send 
warnings as 
"crawl text" 
and/or audio

What about 
online media
users? 
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An Opportunity

Online media (e.g, Google, 
the Federation for Internet 
Alerts...) are using their own 
capabilities to help alerting 
authorities send warnings to 
people using the Internet, 
at no charge
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All governments have various public alerting 
systems:

• Earthquakes/tsunami by e-mail, news wire, 
Web sites, pagers, telephone calls ...

• Weather by news wire, fax, radio, television, 
e-mail, SMS text on cell phones ...

• Fire, Security, Transportation by television, 
radio, sirens, police with bullhorns...  

The Challenge of Alerting
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Another City / Province / Country

Another City / Province / Country

Across communities, nations, regions—
a “public alerting patchwork”

Your City / Province / CountryYour City / Province / Country

Radio

Television

Fax

Cell / SMS

SirensStorm

Earthquake

Tsunami

Fire

Volcano
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What is CAP?

CAP is a standard message format designed for All-Hazard, 
All-Media, communications:

– about any and all kinds of hazard
(Weather, Fires, Earthquakes, Volcanoes, Landslides, 
Child Abductions, Disease Outbreaks, Air Quality Warnings, 
Transportation Problems, Power Outages ...)

– over any and all media (television, radio, telephone, 
fax, highway signs, e-mail, Web sites, news feeds, ...)

– to anyone: the public at large; designated groups  
(civic authority, responders, etc.); specific people
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Distinct Voices, One Song Sheet

In a complex, extensive, or evolving 
emergency, multiple trusted authorities 
often have separate responsibilities 

• Scientific and Technical agencies 

• Civic Authorities

• Overlapping Jurisdictions 

CAP helps ensure all trusted authorities 
communicate the Key Facts coherently
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All-Hazards, All-Media Message Format

Any City / Province / Country

Radio

Television

Fax

Cell / SMS

SirensStorm

Earthquake

Fire

Tsunami

Volcano

CAP

CAP-101 Introducing CAP 12



Presentation Outline

101.1 Opportunity and Challenge

101.2 Alerting Authorities

101.3 Benefits of CAP

101.4 Features of a CAP Message

101.5 CAP-enabled Alerting Systems

101.6 CAP Alert Hubs--
Free, Fast, Reliable, Secure

CAP-101 Introducing CAP 13



Official alerting authority could be:

• National Meteorological or 
Hydrological Service

• Emergency Management Agency

• any other organization authorized
to perform the function of alerting

What is an Alerting Authority?  
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The Need for a Register

• Aggregators and other intermediaries may 
lack direct knowledge needed to distinguish 
an authoritative source of alert messages

• This lack becomes critical as alerting 
makes use of large public networks

• The international Register of Alerting 
Authorities fills that knowledge gap

• Each entry asserts a particular alerting 
source as authoritative, with its typical 
hazard types and its typical alerting area
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Register of Alerting Authorities
http://www.wmo.int/alertingorg 
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CAP Feed URL 
https://alerts.weather.gov/cap/us.php?x=1

hazards

CAP feed URL

area
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• Register of Alerting Authorities 
established by WMO and ITU

• WMO Member countries register 
alerting authorities they recognize 

• WMO Permanent Representative 
designates editor to maintain entries

How is the Register Maintained?  
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A "universal adaptor" for alerts

CAP
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Without CAP: 
making phone calls, sending Faxes, sending 
e-mails, posting to a Web page, posting to 
Facebook and Twitter, ...

With CAP: 
posting a single message can trigger most 
alerting methods

Quicker and Easier to Issue Alerts 
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In a complex emergency, many types of 
information has to be assimilated, from many 
sources, at a broad range of scales, and a lot 
of that information involves alerting

Without CAP: 
alerts are difficult to ingest, use, and share

With CAP: 
sharing of alert information is much easier

Shared Situational Awareness
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Common Operating Picture
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People should not miss out on alerts; they 
should only get alerts intended for them

Without CAP: 
text-based alerting not precise enough

With CAP:
precise alerting area with polygons or 
circles in addition to text description

Alerting Areas are more Precise
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Without CAP:
public alerting may neglect people 
who are blind, deaf, or cognitively 
impaired, and people who do not 
understand the local language

With CAP:
CAP data features enable custom 
messaging, automated translation

People with Special Needs 
or a Language Barrier
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Seconds are critical for sudden-onset events, 
e.g., earthquakes, tornadoes, tsunami, flash floods, 
volcanoes, landslides, avalanches, terrorism

Without CAP:
life-saving messages might arrive too late

With CAP: 
an alert can be disseminated in seconds

Because a CAP alert is digital, receivers can include 
devices -- sirens, highway signs, train controls, and 
other automated mechanisms that help save lives

Alerting Sudden-onset Events
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• Technical innovation (~300 U.S. Patents)
• CAP alerts are being used to reach

– landline and cellular telephones
– radio and television sets
– alerting sirens and lights
– digital signage (highways, etc)
– pagers of emergency responders
– networks of law enforcement

Breakthrough Standard
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Structure of a CAP Message

CAP Messages contain:

• Text values for human 
readers, such as 
"headline", "description", 
"instruction", "area 
description", etc.

• Coded values useful for 
filtering, routing, and 
automated translation 
to human languages
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Filtering and Routing Criteria

• Event Categories
(Geo, Met, Safety, Security, Rescue, 
Fire, Health, Env, Transport, Infra, Other)

• Urgency: Timeframe for responsive action 
(Immediate, Expected, Future, Past)

• Severity: Level of threat to life or property 
(Extreme, Severe, Moderate, Minor)

• Certainty: Probability of occurrence 
(Very Likely, Likely, Possible, Unlikely)
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Typical CAP-based Alerting System

Alert methods supported: EAS (U.S. 
Emergency Alert System), broadcast 
radio station, broadcast television,  
cable TV, sirens, strobe lights, e-mail, 
SMS, voice telephone, intercom/digital 
telephony, computer pop-up’s, Web 
sites, social media (Twitter, Facebook, 
WhatsApp...), Emergency Call Boxes, 
reverse Weather Radio, building 
loudspeakers, voice fire speakers, 
police car loudspeakers, Emergency 
Number/Hotline, LED/LCD signage 

Diagram by Alerting Solutions Inc. (ASI)
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Flash Flood Guidance System
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United States of America

 National Oceanic and Atmospheric Administration 
(NOAA), National Weather Service

 NOAA National Tsunami Warning Center

 USGS Volcano Hazard Program

 Environmental Protection Agency, Air Quality Alerts

 Federal Emergency Management Agency, 
Integrated Public Alert and Warning System (IPAWS)
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U.S. Integrated Public Alert and 
Warning System (IPAWS)
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MeteoAlarm
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CAP in India
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CAP in China

1 national center

31 provincial centers

343 municipal centers

2015 county centers

10126 specialty staff
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CAP Implementations, Worldwide
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Free Tool for CAP Alert 
Creation and Publishing

https://cap.alert-hub.org
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IFRC Universal App Program

American Red Cross 
Mobile Apps (example)
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Google Public Alerts

Platform designed to bring users relevant emergency 
alerts when and where they 
are using Google tools

Whether a user sees an alert 
depends on which alerts are 
active and their importance

To see all active alerts, go to

http://www.google.org/publicalerts
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What Now Service
(IFRC + Google)

 Data feed of actionable and contextualized messages 
on how to prepare and respond to local hazards
20 hazards; 78 languages; 192+ countries

 Designed specifically to complement CAP messages
 Uses IFRC Public Awareness and Public Education 

Messages, for example:

1. Prepare to evacuate, and know when and where to evacuate
2. Turn off utilities and gas tanks. Unplug small appliances
3. Never try to drive through flood waters. Turn around and go 

the other way
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Commercial Weather Alerting

 AccuWeather

 The Weather Company
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Sensors that Emit CAP Alerts

 In-home monitors becoming all-hazard alarms

 Halo+ smoke alarm  

 Speck sensor 

 Earth Networks (lightning detection)

 Earthquake Building Damage Assessment

CAP-101 Introducing CAP 52



Federation for Internet Alerts

Advertising companies overlay online ads to show 
high-priority warnings from official alerting authorities
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Other CAP-based Systems

 IBM Intelligent Operations Center for 
Emergency Management video Users Guide

 Microsoft CityNext

 Hate Group Monitoring

 Neighborhood Watch 

 RSOE Emergency and Disaster 
Information Service
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CAP Alert Hubs

 Free service aggregating alerts and other emergency 
information, can push updates to all subscribers

 A typical CAP Alert Hub has alerts from official sources 
listed in the Register of Alerting Authorities

 Benefits :

– Speed 

– Scale (performance, reliability, availability)

– Redundancy

– Security and Authenticity 

– Analytics
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Filtered Alert Hub (freeware)  

 Aggregate more than 100 CAP news feeds worldwide

 Filter aggregated alerts by location, language, and 
any other criteria (e.g., "official and high priority")

 Cloud-based: Highly Available, Reliable, Secure

 When seconds matter, sources can push CAP alerts 
to the Hub and the Hub can push them to subscribers
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CAP News Feeds are available now at global scale, 
national scale, and each of 1800+ cities

Each is an RSS feed - anyone can simply subscribe

A subscriber might select, for instance:
• Valid CAP alerts received, unfiltered
• Recent public alerts from official sources official-public
• Recent high-priority, public alerts from official 

sources official-high-priority-public

Available Alert Hub News Feeds
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Filtered Alert Hub  http://alert-hub.org  

CAP-101 Introducing CAP 60



Severe Weather Information Center (SWIC)
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IFRC Alert Hub

 Free online source for published emergency 
alerts from local, national, and regional sources

 Multi-hazard alerting focus, leveraging CAP for 
all manner of emergency preparedness and 
response activities: city -> country -> global

 Consumers of IFRC Alert Hub: Red Cross and 
Red Crescent National Societies, news 
organizations, telecommunications providers, 
international and national emergency managers, 
disaster relief organizations, among many others
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Review of Key Points

• Opportunity and Challenge

• Alerting Authorities

• Benefits of CAP

• Features of a CAP Message

• CAP-enabled Alerting Systems

• CAP Alert Hubs--
Free, Fast, Reliable, Secure
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CAP Implementation Workshops
Link Host City Co-sponsors

2020 ITU Geneva, Switzerland IAEM, IFRC, ITU, OASIS, WMO

2019 Mexico City Civil Protection Mexico City, Mexico IAEM, IFRC, ITU, OASIS, WMO

2018 Hong Kong Observatory Hong Kong, China IAEM, IFRC, ITU, OASIS, WMO

2017 Italian National Fire Corps Rome. Italy IAEM, IFRC, ITU, OASIS, WMO

2016 Asian Institute of Technology Bangkok, Thailand IFRC, ITU, OASIS, WMO

2015 Italian National Fire Corps Rome. Italy IFRC, ITU, OASIS, WMO

2014 LIRNEasia Negombo, Sri Lanka ITU, OASIS, WMO

2013 WMO Geneva, Switzerland ITU, OASIS, WMO

2012 Environment Canada Montreal, Canada ITU, OASIS, WMO

2011 WMO Geneva, Switzerland ITU, OASIS, WMO

2009 WMO Geneva, Switzerland ITU, OASIS, WMO

2008 WMO Geneva, Switzerland ITU, OASIS, WMO

2006 ITU Geneva, Switzerland ITU, OASIS 64



Reference Links

 CAP Information Resources

 CAP Implementations by Country

 CAP Introduction (video, 15 minutes)

 CAP Training Courses - contact me
Eliot Christian eliot.j.christian@gmail.com
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Questions,  
Discussion


