
Decision-support	systems	for	managing	
ocean	risks/opportunities	and	

earthquake	impacts

Ocean	state	forecasting	and	advisories	
Tsunami	potential	loss	estimation	

Rapid	earthquake	potential	damage	estimation



Ocean	state	forecasting	
and	advisories	



Ocean	Information

Is it an ideal time for 
offshore 
reconnaissance 
survey?

Is it the best time for 
fishing?

Is it a good time for yachting?
Can my boat withstand the waves?



v Ocean information is critical for effective management of
maritime activities e.g. maritime recreations, fisheries, disaster
preparedness, etc.

Ocean	Services

Objective: To strengthen capacities in the region by providing
operational customized ocean forecast information
through RIMES in collaboration with INCOIS, as well as
real-time/near-real-time observation data, on local
ocean/marine conditions

v Access to such information is limited to global/regional scales



Ocean	state	forecasting	and	advisory	system	(OSFAS)

Ocean	Services

• Customizable	system	and	user-friendly	interface

• Real-time	marine	observation	data	acquisition	system

• Customized	forecast	extent

• Provision	of	coastal	and	location-specific	marine	forecast	information

• Near-real	time	tracking	of	buoy	location	and	alert	messaging	
service	in	case	of	buoy	drift



Ocean	state	forecasting	and	advisory	system	(OSFAS)

• Provision	of	real-time	sea	level	data	(IOC)

Ocean	Services

• Provision	of	near-real	time	satellite	data	e.g.	altimetry,	sea	surface	
current,	etc.

• Provision	of	weather	forecast	products	e.g.	precipitation,	
temperature,	etc.

• User	feedback	system	for	allowing	users	to	upload	real-time	data

• Formulation	of	warning	bulletins	for	provision	of	advisories	on	3-day	
ocean/marine	forecast

• Warning	dissemination	through	email,	sms



Ocean	Services
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RIMESINCOIS

Forward Linkages
v Disaster Problem Identification
v Threshold Value Estimations
v Define Forecast Product Profile
v Feedback
v Data  from Observation stations
v Maintenance of  Observation 

stations 

v Final Forecast Product
v Pilot testing
v Impact outlooks, Response 

Options 
v Forecast Technology Transfer

Backward Linkages

Initial Forecast Outputs
Skill verification& Threshold Value refinements

Final Forecast Products

Iterative Interaction Process

INCOIS and RIMES Interaction Process



Customization	process
• Integration of existing local bathymetric and topographic data by INCOIS into its

forecasting system to generate customized ocean forecast products: 3-day wave,
swell, wind and current forecasts

DEM	for	Seychelles

Elevation	(m)

Ocean	Services



Customization	process
• Customizable	location-specific	marine	forecast	information

Ocean	Services



Customization	process
• Customization	of	alert	categories	to	match	existing	alert	definitions	(e.g.	

4	levels)

Customized Beaufort scale for wind speed alert Customized Douglas scale for high wave alert

Ocean	Services



Customization	process
• Integration	of	user	feedback	system	– users	can	upload	real-time

Ocean	Services



Customization	process
• Formulation	of	warning	bulletins	for	provision	of	advisories	on	3-day	

ocean/marine	forecast
• Warning	dissemination	through	email,	sms

Ocean	Services



Products
• 3-day	ocean	forecast	on	wind,	wave,	swell	and	current	generated	by	

INCOIS

Time series graph

Forecast image

Summary table

Ocean	Services



Products
• Advisory	

Thresholds	for	alert

Low

Medium

High

Web advisory

Bulletin	advisory

Ocean	Services



Products

Real-time sea level data

Near real-time altimetry data

WRF

Ocean	Services

• Real-time	sea	level	data	(IOC)

• WRF	products	e.g.	precipitation,	
temperature,	MSL	pressure)

• Near-real-time	satellite	data	(e.g.	
altimetry,	etc.)



Real-time	monitoring	system
• Real-time	ocean	information

Ocean	Services

• Near-real	time	tracking	of	buoy	
location	and	alert	messaging	
service	in	case	of	buoy	drift



Status
v Customizing	for	Comoros,	Madagascar,	Maldives,	Mozambique,	

Seychelles,	Sri	Lanka

v Countries	interested:	Cambodia,	Myanmar,	Philippines,	Vietnam

v Feedback	system	for	validation	of	ocean	information

v Dissemination	through	sms

Future	Plan
v Mobile	application

Ocean	Services



Tsunami	potential	loss	
estimation



v There is a need for emergency managers of operational tools
that will provide accurate tsunami forecast as guidance for
rapid, critical decisions when lives and property are at risk

Tsunami	Potential	Loss	Estimation

Objective: To strengthen capacities in the region by providing
operational tsunami potential loss estimation through
RIMES with support from INCOIS, as per Service Level 3
requirements

v The use of a GPGPU system can enable the provision of real-
time tsunami loss estimates by reducing processing time



v Provides	tsunami	Service	Level	3	products	within	20	minutes	at	the	
nearest	pilot	site	in	Sri	Lanka

Tsunami	Potential	Loss	Estimation

v Integration	of	high	resolution	DEM	for	quality	inundation	outputs

v Pilot	sites:	Comoros,	Mozambique,	Seychelles,	Sri	Lanka

v Integration	of	detailed	population	and	building	inventory	(e.g.	RC,	wood)



v Integration	of	tsunami	vulnerability	curves	for	estimation	of	potential	
loss	of	life	and	damage	to	buildings	

Tsunami	Potential	Loss	Estimation



Products
• Uses	the	loss	estimation	component	of	the	RIMES’	INSPIRE	tool	to	

generate	probabilities	of	casualties	and	damages	to	buildings

Tsunami	Potential	Loss	Estimation

Probability of casualty Probability of damage to 
non-solid structures



Rapid	earthquake	potential	
damage	estimation	



§ What/where is the extent of hazard?

§ What are the impacts to population 

and critical facilities?

Earthquake	Services:	ShakeCast

Shakemap overlaid on exposure data Summary report

• Rapid earthquake potential damage 
estimation tool

• Uses seismic data, minutes after 
earthquake origin time, to estimate risks 
to populations and critical facilities

• Potential damage information is sent to 
registered users  by sms, and email

• Useful for emergency first responders, 
loss estimators, and policy makers



o Building (location and usage)

o Building properties (structure, material, etc.)

o Country-based damage threshold

Earthquake	Services:	ShakeCast
• Levels of customization

Population customized 
up to village level

Buildings customized for 
building usage from Google 
Earth

o Population (smallest administrative unit)

Buildings customized for 
building structure from field 
survey

Country-based damage 
threshold



Earthquake	Services:	ShakeCast
Status
v Installed	and	customized	for	Myanmar

v Installed	and	ongoing	customization	for	Bangladesh



Thank you for your attention

Seychelles Meteorological Authority


