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Det/Mon Systems and NEWS can work as a closed system but purpose of saving 
lives is defeated if not connected to the Last-Mile; better through ICT Networks

Without the inputs from NEWS to the Last-Mile they cannot provide feedback to the 
NEWS to measure its performance and correct the shortcomings; performance of 
the ICT Networks are also measured through the Community feedback

Communities have a self-feedback to ensure ERPs are reliable and effective 

Communities can work as standalone closed systems but would require ERPs that 
can be executed in Zero time; i.e. be able to function without Institutional NEWS 
but depend on global media, tacit knowledge, and natural observations
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Components of the Community-based
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Community-based Model --

 Works for hazards with time > 30min only; where physical world of hazards are 
distant from the community such as tsunami, cyclone, floods

 Does not work for rapid onset hazards such as dam breach, earthquakes
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Community-based Warning System – ICT Component
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Multiple Paths, Multiple Technologies and Multiple Gateways
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Disaster and Emergency Warning Network



Operational States of the DEWNS Terminal Devices
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HazInfo Project Research Design and the deployment of GSM devices
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 AREA: Addressable Radio for Emergency Alerts, Class B configuration of WorldSpace System
 MoP: Java enabled Mobile Phone, Dialog-Microimage innovation MiDews application
 RAD: Remote Alarm Device, Dialog-University-of-Moratuwa Innovation
 FxP: CDMA Wireless Fixed Phones with 1xRTT functions, Sri Lanka Telecom
 VSAT: Very Small Aperture Terminals coupled with Internet Public Alerting System Innovative-Tech & Solana Networks



Common Alerting Protocol Content Standard to Evaluate the ICTs

 

info 
<language> ‘ta’ 
<category> 
<event> 
<urgency> 
<severity> 
<certainty> 
<description> 

info 
<language> ‘si’ 
<category> 
<event> 
<urgency> 
<severity> 
<certainty> 
<description> 

info 
<language> ‘en’ 
<category> 
<event> 
<urgency> 
<severity> 
<certainty> 
<description> 

alert 
<incidents> 
<identifier> 
<sender> 
<sent> 
<status> 
<msgtype> 
<scope> 
 
  

 

resource 
<resourceDesc> 

area 
<areaDesc> 

LikelyUnknownExpectedLow

ObservedModerateExpectedMedium

ObservedSevereExpectedHigh

ObservedExtremeImmediateUrgent

<certainty><severity><urgency>Priority

Public / Private / Restricted

Alert / Acknowledgement

Exercise / Test / Actual

Date & Time
Name of entity

Unique ID

???

CAP Profile for Sri Lanka Table to determine priority of the event



Example of Input Message to the last-Mile Hazard Warning System

TEST TEST TEST TEST TEST TEST TEST TEST TEST TEST TEST TEST TEST
Last-Mile HazInfo Simulation. No Repeat No Real Event is Effect

TROPICAL CYCLONE ADVICE NUMBER 001
Issued at 09:55 am on Monday, December 11, 2006
BY Anonymous

A SEVERE CATEGORY 4 CYCLONE is now current for AMPARA and MATARA District 
coastal areas. At 06:00 am local time SEVERE TROPICAL CYCLONE MONTY was estimated to be 
80 kilometres northeast of Ampara District and moving southwest at 10 kilometres per hour. 
Severe Tropical Cyclone Monty is expected to cross the coast in the vicinity of Ampara and Matara 
Districts during Monday. Gales with gusts to 180 kilometres per hour are likely in coastal communities in 
Ampara and Matara District during the day. 

This is to alert the residents of Ampara and Matara District about the potential of a very dangerous 
storm tide as the cyclone centre approaches the coast. Tides are likely to rise significantly above the 
normal high tide mark with very dangerous flooding, damaging waves and strong currents. 

Widespread heavy rain and further flooding are likely in southern parts of the Ampara and Matara Districts 
over the next few days. 

TEST TEST TEST TEST TEST TEST TEST TEST TEST TEST TEST TEST TEST
Last-Mile HazInfo Simulation. No Repeat No Real Event is Effect.



Example of Output Message from Hazard-Information-Hub to the Last-Mile

<alert>
<identifier>HIH-2006-12-11T143500</identifier>
<sender>hih@sarvodaya.lk</sender>
<sent>2006-12-11T10:20:25.0000000+06:00</sent>
<status>Exercise</status>
<msgType>Alert</msgType>
<source>hazard@lirne.net</source>
<scope>Restricted</scope>
<info>

<language>en-US</language>
<category>Meto</ category>
< event>A Sever Category 4 Cyclone</event>
<responseType>Prepare</responseType>
<urgency>Expected</urgency>
<severity>Severe</severity>
<certainty>Observed</certainty>
<description>At 06:00 am local time SEVERE TROPICAL CYCLONE MONTY was estimated 
to be 80 kilometers northeast of Ampara District and moving southwest at 10 kilometers per 
hour. Severe Tropical Cyclone Monty is expected to cross the coast in the vicinity of Ampara 
and Matara Districts during Monday. Gales with gusts to 180 kilometers per hour are likely in 
coastal communities in Ampara and Matara District during the day.
This is to alert the residents of Ampara and Matara District about the potential of a very 
dangerous storm tide as the cyclone centre approaches the coast. Tides are likely to rise 
significantly above the normal high tide mark with very dangerous flooding, damaging waves 
and strong currents. Widespread heavy rain and further flooding are likely in southern parts of 
the Ampara and Matara Districts over the next few days. </description>

</alert>



Effectiveness of CAP Alerts over Mobile Phones & RADs

“Warning” <info> 

<Language>en
<Description> A SEVERE 
CATEGORY 4 CYCLONE… 
{restricted by 160 characters}

<info> sub element with 

<Language>en
<Description> … {no size restriction}

<Language>si
<Description> … {no size restriction} 

<Language>tm
<Description> … {no size restriction}

DEWN  
Internet 
Browse

ICT Guardian received
Message elements

HIH Monitor issued CAP 
MessageInterface

 Input in all three languages but output only in English

 Terminal scrolling display only 160 characters; no full description

 Qualifier elements NOT displayed to determine priority level of hazard

 Always displays “Warning” inappropriate for CUG Alerting



Effectiveness of CAP Alerts over Mobile Phones & RADs

“Warning” <info> 
<Language>en
<Description> A SEVERE 
CATEGORY 4 CYCLONE… 

<Language>si
<Description> …{sinhala}

<Language>tm
<Description> … {tamil}
{restricted by 130 characters}

<info> sub element with 

<Language>en
<Description> … {no size restriction}

<Language>si
<Description> … {no size restriction} 

<Language>tm
<Description> … {no size restriction}

DEWN  
Internet 
Browse

ICT Guardian received
Message elements

HIH Monitor issued CAP 
MessageInterface

 Input in all 3 languages but output only in all 3 languages

 Limited to 130 characters to display message in all 3 languages

 Qualifier elements NOT displayed to determine priority level of hazard

 Always displays “Warning” inappropriate for CUG Alerting



Reliability measure of the Terminal Devices

 Basic question: “Did the ICT work on the day of the exercise?”

 Two aspects of Reliability measure: Certainty and Efficiency

 Certainty is the operational state of the device (variable: Rc)

 Efficiency is the time taken to complete the transmission (variable: Re)

 Reliability      R = Rc x Re



Formula for Calculating the CERTAINTY of Terminal Devices

Enumaeration of the Effectiveness Parameter: 
Signal Strength in Terminal Devices
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Formula for calculating the EFFECIANCY of Terminal Devices



Example of Calculating the Efficiency
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Tsunami Event occurred at 10:15am and will impact at 11:45

External source issued email bulletin at 10:25am  

HIH Monitor receives email at 10:35am

HIH Monitor issues CAP alert at 10:46am

The scenario is based on the Panama (Ampara District) simulation data

ICT Guardian receives CAP alert over AREA-B at 
11:02am

ERP Coordinator receives alert information at 11:08am

Community completes evacuation at 11:08am

Efficiency of ICT Network and ICT Guardian activities
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Reliability of ICT Terminal Devices in a LM-HWS
Efficiency and Certainty of GSM Terminal Devices
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Reliability Measure

Certainty Efficiency

 RAD shows high certainty and efficiency because they were tested in 
urban conditions; however, overall showed least likely to be adopted in 
a LM-HWS

 MOP are best coupled with a second ICT that can read a FULL CAP 
Message



Other factors that drives CERTAINTY of Terminal Devices to ZERO

 Examples of mishaps during live-exercises in rural communities

User accidentally deletes the tri-language J2ME applet in mobile phone

Mobile phone is powered down or battery has zero energy

 phone bill was not paid and service is discontinued

RAD not registered under correct District in DEWNS Internet based 
alerting application

Unable to dial the “call-back” function to call the #Hotline (congested)



Parameters to determine the EFFECTIVENESS of ICT Terminal Devices



Effectiveness of ICT Terminal Devices in a LM-HWS

Effectiveness of Terminal Devices for Cliques of Paramters
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Effectiveness Measures of the Cliques of Parameters

Alerting 0.88 0.95

Minaturization 0.96 0.57

Adoptability 0.95 0.10

Two-Way 1.00 0.70

CAP Complete 0.60 0.12

MOP RAD



  

Best Practises drawn from the Research

 Communication must be in the local language using a ‘all-
hazards’ ‘all-media’ approach with the use of the Common 
Alerting Protocol; (i.e. full CAP messaging to avoid 
ambiguity)

 Deploy multiple terminal devices with the aim of achieving 
“complementary redundancy” in reliability and 
effectiveness



  

Proposition for Mobile Manufacturers

 Think about onboard CAP decoding in future design of mobile 
phones

 Think about symbolic schemes to communicate alerts with the use 
of Mobile devices

 Build in Natural Language Processors in to the mobile devices 
to decode CAP based Hazard Alerts

 Proposition:

 Use the <event>, <urgency>, <severity>, & <certainty> CAP 
elements

 Use an enumeration technique to encode the Hazard Priority 
qualifiers: <urgency>, <severity>, & <certainty> in a single 8 bit 
character

 Use the remaining 139 of a 140 character SMS to encode the 
<event>



  

THANK YOU!


