All-Hazards, All-Media Public Warning Standard
Common Alerting Protocol (CAP) as a "universal adaptor"
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When data shows weather conditions threatening landfall of a tropical cyclone, scientists and emergency managers rush to evaluate the danger. Airborne and satellite observations supplement surface-based data, helping local authorities decide where and when to issue official public warnings. 
Nothing so challenges our humanity, and modern technology, as much as a major disaster. With today's sophisticated Earth Observations, detailed maps, communications and information technology, countless lives are saved by early warnings. Yet, for many events, in places around the world, societies continue to suffer horribly from disasters. Lives that might have been saved are still being lost, often for lack of solid, timely warnings reaching affected populations.

[image: image2.wmf]Improved public warning in situations of potential disaster is a key objective of the Common Alerting Protocol (CAP) standard. Regardless of the type of hazard situation, authorities should have the information they need to quickly warn everyone at risk, using all available communications media.  

The CAP standard addresses the long-standing need to coordinate dissemination mechanisms for warnings and alerts. Maintained by the Organization for the Advancement of Structured Information Standards (OASIS), the CAP standard was adopted as International Telecommunication Union (ITU) Recommendation X.1303 
 
The Challenge of Public Warning: Local and Global
It is a major challenge to assure that standards-based, all-hazards, all-media public warning becomes available to societies worldwide. The ITU is urging nations to implement the CAP standard and guidelines for developing nations have been published by the ITU Development sector.

The World Meteorological Organization (WMO) has now established a Register of WMO Members Alerting Authorities, ( http://www.wmo.int/alertingorg ). Available for public view or monitoring through news feeds, each WMO Member entry shows: the alerting authority's organization name; the types of that organization's authoritative messages; the geographic area for which message are typically issued, and Internet addresses offering these messages, in traditional formats or CAP format. 
Official CAP alerts for earthquake and volcano events around the world are already available. CAP alerts for severe weather and other events are becoming available from various nations.
 
Benefits of the Common Alerting Protocol

With adequate warning, people can act to reduce damage and loss of life from natural and man-made hazard events. The key is to get timely and appropriate warnings to everyone who needs them, and to only those who need them. Yet, appropriate and complete alerting is a complex challenge given the wide variety of warning systems. Many are specific to a certain type of disaster, such as an earthquake or typhoon, or to a certain warning media, such as a siren or television announcement.  
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CAP serves as a kind of universal adaptor for alert messages. The CAP standard message format has the features essential for both existing and emerging alert systems and sensor technologies. This means CAP can replace many single-purpose interfaces between alert sources and dissemination media. From the perspective of warnings technology, CAP is also a breakthrough standard that opens the door to technical innovation. For example, location-aware receiving devices use the standardized geospatial information in a CAP message to select messages based on the device's current location.

A key benefit of CAP for sending alert messages is that the sender can activate multiple warning systems with a single input. Using a single input reduces the cost and complexity of notifying many warning systems. 
CAP also provides consistency in the information delivered over multiple systems. It is very important that people get exact corroboration of warnings coming through multiple channels. Research has found that people do not typically act on the first warning signal, but begin looking for confirmation. Only when convinced that the warning is not a false alarm, will people act.

[image: image4.wmf]CAP is compatible with all kinds of public alerting information systems, including broadcast radio and television as well as data networks. Rather than being defined for a particular communications technology, CAP defines a digital message format applicable to all types of alerts. CAP is therefore compatible with new technologies such as Web services, as well as existing formats. CAP is also very useful where alerting systems serve multilingual and special-needs populations.
A further benefit of CAP for emergency managers is that standardized warnings from many sources can be compiled for situational awareness and pattern detection. Managers are then able to monitor at any one time the whole picture across all types of local, regional, and national warnings.

CAP alert messages can also be used at the actual sensor systems, as a format for direct reporting of relevant events to collection and analysis centers.
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<?xml version = "1.0" encoding = "UTF - 8"?>    <alert xmlns = "urn:oasis:names:tc:emergency:cap:1.1">         <identifier>KSTO1055887203</identifier>         <sender>KSTO@NWS.NOAA.GOV</sender>         <sent>2003 - 06 - 17T14:57:00 - 07:00</sent>         <status>Actual</status>         <msgType>Alert</msgType>         <scope>Public</scope>         <info>           <category>Met</category>           <event> Severe Thunderstorm </event>           <responseType>Shelter</responseType>           <urgency>Immediate</urgency>           <severity>Severe</severity>           <certainty>Observed</certainty>           <senderName> National Weather Service Sacramento  CA</senderName>           <headline> Severe Thunderstorm Warning </headline>           <description> R adar  i ndicated  a   severe thunderstorm over A lpine County...               m oving  s outhwest  a t 5  mph .  H ail... i ntense  rain and strong damaging winds             are likely with this s torm .</descri ption>           <instruction> take cover in a substantial shelter until the storm            p asses. </instruction>           <area>              <areaDesc> e xtreme  n orth  c entral Tuolumne County  i n California,                 e xtreme  n ortheastern Calaveras County  i n California,  s outhwestern                 Alpine County  i n California </areaDesc>             <polygon>38.47, - 120.14 38.34, - 119.95 38.52, - 119.74                38.62, - 119.89 38.47, - 120.14</polygon>           </area>         </info>    </alert>  

CAP Format for Warning Messages

Effective warning systems should reach everyone who is at risk, wherever they are and whenever the event occurs, yet not alarm people unnecessarily. Systems must be easy to use, reliable and secure. Messages must be accurate, specific, and action-oriented. Messages must also be understandable, with attention to the prior knowledge and experience of the receivers. It is critical that times, places, and instructions are easily understood, as well.
In addition to text instructions and a description of the event, CAP messages convey the event's "Urgency", "Severity", and "Certainty". Urgency describes how much time is available to prepare; Severity describes the intensity of the impact; and Certainty states how confident is the observation or prediction.

An event is typically assigned to a category (e.g., geophysical, meteorological, safety, security, rescue, fire, health, environmental, transportation, infrastructure). A CAP message can also include digital images and audio. Including audio in a CAP message allows for broadcasting a warning directly on radio, without requiring an announcer to read the message.

Each CAP message has a unique identification number, and may reference related CAP messages. CAP messages include the status and time sent, allowing one message to serve as an update or cancellations of a previous message. CAP messages are compatible with digital encryption and signature techniques that ensure the reliability and security of the message.

A CAP message can have multiple segments. This allows parts of the message to be tailored for different audiences and languages. Each segment also has a geographic description, so that multiple segments might have information for different areas. For example, perhaps an industrial fire threatens a major explosion. The alerting official prepares one message with separate instructions for three areas: evacuation within a mile of the fire; shelter-in-place for those in the dispersion plume; and warning for aircraft to stay above 2500 feet near the fire. The sender typically designates geographic areas by drawing on a map while creating the CAP message. 

Call to Action
We know that collaboration is necessary so that standards-based, all-media, all-hazards public warning becomes an essential infrastructure component available to all societies worldwide. International organizations have been cooperating actively, and working with many providers of information and communications technology worldwide. 
A wide range of CAP-based technical solutions are already on the market: CAP-driven sirens, SMS messages over cell phones, broadcast radio and television, tools for analysis and display of CAP alerts, etc. 
Perhaps our biggest challenge now is to help people everywhere realize that effective public warning is finally within their grasp. 
All-Media ��sirens,�television, telephones,�cell phones,  �satellites,�Internet,�radio, �fax,�...





All-Hazards ��fire, �flood, �landslide, earthquake, �volcano, �tsunami, �typhoon/�hurricane, �disease,�public safety, �law enforcement, �...





Common Alerting�Protocol (CAP)





CAP can replace single-purpose interfaces between alert sources and dissemination media








Tropical cyclones are monitored to warn the public at risk





CAP Example: a digital message format for all alert types








� Common Alerting Protocol Version 1.1. Committee Specification, OASIS Emergency Management �Technical Committee. September 2005. Available at: �http://www.oasis-open.org/committees/emergency/ 


� U.S. Geological Survey CAP alerts are available at http://www.usgs.gov/rss/  U.S. National Weather Service CAP alerts are available at http://www.weather.gov/alerts�
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