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Date: December 26, 2004
09:00 hrs09:00 hrs

08:55 hrs

08:40 hrs

Large earthquake strikes off the 
tip of Sumatra, Indonesia 

07:00 hrs

08:27 hrs
09:30 hrs

Pallekele Seismological Station 
relays data of seaquake from 

seismometer to GSMB in Colombo

09:20 hrs

07:06 hrs

PTWC revises magnitude to 8.5, 
mentions potential for tsunami 08:52 hrs

09:15 hrs

mentions potential for tsunami 
08:04 hrs

Sources: NYT, Sunday Times, Tamilnet,



The tragedy…

“The Asian tsunami’s death toll could have been drastically reduced if 
the warning – already known to scientists - was disseminated quickly g y y
and effectively to millions of coastal dwellers on the Indian Ocean rim. It 
is appalling that our sophisticated global communications systems 
simply failed us that fateful day.”

-Sir Arthur Clarke



Was this the reason?



While ICTs cannot prevent most hazards…

Hazard DisasterVs.
1. A source of danger; 
2. An unknown and unpredictable 
phenomenon that causes an event to 

1. A state of extreme (usually 
irremediable) ruin and misfortune; 
2. An event resulting in great loss 

result one way rather than another* and misfortune*

… they can reduce the risk of disastery

* Webster online dictionary



ICTs in Disaster Management…

Mitigation, Risk Reduction (through 
assessment) and Prevention – activities to 
reduce the chance of a hazard happening orreduce the chance of a hazard happening or 
prevent a hazard ending up as a disaster 
(long term) 

Preparedness – plans to save lives or 
property and help the response and rescue 
service operations. Includes Early Warningservice operations. Includes Early Warning 
Systems and evacuation

Response - actions taken to save lives and p
prevent property damage and to preserve the 
environment during emergencies or disasters, 
in the immediate aftermath. (short term)in the immediate aftermath. (short term)

Recovery – actions that assist a community 
to return to the normalcy after a disaster. 
(short term and long term) 



ICTs in Disaster Management…

1. ICTs in Disaster Risk Reduction 
(through risk assessment)(through risk assessment)



Monitoring disaster 
possibilities using

2. Floods

possibilities using 
Satellite communication 
and GIS toolsand GIS tools

1 Drought1. Drought

3. Global warming



Monitoring disaster 
possibilities usingpossibilities using 
Satellite 
communicationcommunication 
and GIS tools

4 E th k4. Earthquake 
prone areas

Daily night time outgoing long wave earth radiation in 
Eastern Sichuan, China from May 5 -12, 2008



ICTs in Disaster Management…

2. ICTs in Disaster Mitigation and 
PreventionPrevention



Bio-Surveillance systems: 
Sh di tt f iti l dio Show spreading patterns of critical diseases 

o Short term(SARS, Bird Flu) or long term (HIV/AIDS)
o Also address the issue of bio terrorism

SStochastic modelling:
o Mathematical simulations based on real data



Awareness creation:

oInternet, E-mail, TV, Radio, Mobiles
o Social networking, blogging



ICTs in Disaster Management…

3. ICTs in Disaster Response



ICTs in Disaster Preparedness and Response

Rapid Onset Disasters

½ hour 3 days½ hour – 3 days

Hazard Disaster

If > ½ hour disaster warning is not possible
If < 3 days it is a different kind of a disaster (droughtIf < 3 days, it is a different kind of a disaster (drought, 

epidemic, famine) – needs diverse tools



Early Warning Systems - monitoring
eg. ADPC Tsunami and Multi-Hazard Regional Early Warning Systemg g y g y

1. Recorder on sea bed measures 
water pressure every 15 mins -
an unusual result triggers a 
reading every 15 secs.

1. Float in a "stilling well" tube 
measures sea level

2. Data is processed and sent to 
satelliteg y

2. Buoy measures surface 
conditions and sends this plus 
data from sea bed to satellite

satellite
3. Satellite transmits data to alert 

centres 

3. Satellite receives data and relays 
it to ground stations 



Early Warning Systems

It is an end-to-end game…



Just 
‘monitoring’
hazards willhazards will 
not help



Early Warning Systems: Solutions for the ‘elusive’ Last Mile 

1. Radio and Television
Advantages: Relatively widespread, Low g y p ,

cost, Broadcasting possible, 
No limits to information

Ch ll N t i htChallenges: No use at night, non 
interactive

2 T l h (fi d d2. Telephone (fixed and 
mobile) – voice mode)
Advantages: Relatively widespread, Low 

cost, No limits to information, 
InteractiveInteractive  

Challenges: No broadcasting, Issues of 
authenticity, Don’t reach non 
users, Congestion



Early Warning Systems: Solutions for the ‘elusive’ Last Mile 

3. Mobiles - SMS
Advantages: Relatively widespread LowAdvantages: Relatively widespread, Low 

cost, Fast, Can be sent to 
groups, Customisable

Challenges: No use at night, no use to non 
users, limits to information, 
broadcasting not possible,broadcasting not possible, 
language issues, congestion

4. Mobiles (Cell broadcasting)
Advantages: No congestion issues, can address a 

large group simultaneously
Challenges: Local language issues noChallenges: Local language issues, no 

acknowledgements



Early Warning Systems: Solutions for the ‘elusive’ Last Mile 

Cell broadcasting:

Existing feature in GSM UMTS and CDMA systemsExisting feature in GSM, UMTS and CDMA systems. 
Supported by most phones and loaded in to switches/base 
stations. But not used.stations. But not used.

Does not suffer by overload conditions as messages are 
trafficked over a dedicated cell broadcast channeltrafficked over a dedicated cell broadcast channel

Messages can be customised, to the level of a cell

Messages are authentic. The users knows it comes from a 
source of authority (unlike an SMS)

Can be used for commercial purposes; A good model for a 
PPP.



Early Warning Systems: Solutions for the ‘elusive’ Last Mile 

5. Satellite Radio
Advantages High reachability broadcastsAdvantages
:

High reachability, broadcasts 
to a community, no limits to 
information

Challenges: Costly if not widely used, 
Community arrangements 
required q

6. Internet/E-Mail6. Internet/E Mail
Advantages: Interactive, quick, 

multiple sources, p ,
continuous updates

Challenges: Not widespread in 
many places no usemany places, no use 
at night



Early Warning Systems: Solutions for the ‘elusive’ Last Mile 

7. Amateur Radio and 
Community RadioCommunity Radio 
Advantages: Good for rural, poor and remote 

communities
Challenges: Not widespread, People lose 

interest if used only in case of 
disasterdisaster

8 Non ICTs (sirens loud speakers)8. Non ICTs (sirens, loud speakers)
Advantages: Can be even used in any environment;

useful even at night; good in rural g ; g
setups

Challenges: Maintenance of the system, Less 
th tiauthentic



ICTs in Disaster Management…

4. ICTs in Disaster Recovery



ICTs in Recovery www.sahana.lk

A Web based portal with 
sub-applications built to 
address the common 
disaster coordination 
and collaboration 
problems in a disaster

Some key project 
resources provided problems in a disasterresources provided 

by World Bank



ICTs in Recovery www.sahana.lk

“Please please help

Finding Missing People

Please, please help 
me find my missing 

t / hild /parents / child / 
relative”

IT SolutionIT Solution
– A centralized online bulletin board of victims
– Be able to record all structured meta data on a victim (inc pictures ( p

and biometric data)
– Indexing and Searching of all data 

Fi di l th h f i– Finding people through cross-referencing



ICTs in Recovery www.sahana.lk

The People Registry helps track and find missing, 
deceased, injured and displaced people and families



ICTs in Recovery www.sahana.lk

“It is all a huge mess!”

Coordinating Relief

It is all a huge mess!

“I get 1,000 packs of dry rations. 
Where I can send them?”

“You have sent all food to zone A 
while people starve in Zone B”

“Don’t send any more clothes; we 
have plenty of them. Send fresh 

t !”

IT S l i

water!”

IT Solution
– A contact list of orgs and the services they provide
– Reporting to ensure a balanced distribution and coverage of servicesReporting to ensure a balanced distribution and coverage of services 

and relief groups



ICTs in Recovery www.sahana.lk

Coordinating Relief

The Organization Registry helps maintain data 
(contact, services, region, etc) of organizations 
groups and volunteers working in the disaster



Web 2.0 tools – Social Networking



Conclusion: Fortunately it does not have to be one 
technology over another

Risk 
Reduction

Mitigation 
and 

Preparde‐
ness

Response Recovery

technology over another…

Prevention
GIS √√√ √√√ √√ √

Analytical tools √√√ √√√ √ √y √√√ √√√ √ √

Blogging √√ √√√

Internet √√ √√ √√ √√ √√√

Mobile (voice) √ √√√ √√√

Mobile (non‐
voice)

√√√ √√√
voice)
Open Source √√ √√ √√

Satellite 
Communication

√√√ √√√ √√√ √√√
Communication
Web 2.0, Social 
Networking

√ √ √√√

TV Radio √√ √√√ √√√TV, Radio √√ √√√ √√√

√√√ = Very important;  √√ = important √ = relevant 



Conclusion: Other issues (which ICT might not solve)…

Extremely limited time to respond (eg. 2006 
tsunami in Java)

D l i d i i ki / i iDelays in decision making / issuing 
warnings; coordinating problems

Evacuation issues (eg Katrina)Evacuation issues (eg Katrina)

Uncertainty in warnings (eg Floods in 
Bangladesh, 2008)g , )

Irrational human behaviour during 
evacuations

Lack of shelters to evacuate (eg pre-’90 
floods in Bangladesh)

Loss of livelihoods

Loss of property 



Conclusion:

"A chain is as strong as its 
weakest link”



Thank You!

chanuka@lirneasia.net
chanuka@gmail.com@g
chanuka@hotmail.com


