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

Can my boat withstand the waves?

"No surf?"
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** Ocean information is critical for effective management of
maritime activities e.g. maritime recreations, fisheries, disaster
preparedness, etc.

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

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
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Ocean Services

Ocean state forecasting and advisory system (OSFAS)

. Customlzable system and user-friendly interface

Seychelles Ocean State Forecast & Advisory System &

Sri Lanka *
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Ocean Services

Ocean state forecasting and advisory system (OSFAS)

* Provision of real-time sea level data (I0C)
* Provision of weather forecast products e.g. precipitation,
temperature, etc.

* Provision of near-real time satellite data e.g. altimetry, sea surface
current, 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
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Real-time meteorological and locational data
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INCOIS and RIMES Interaction Process

Final Forecast Produc
Pilot testing

Impact outlooks, Response
Options
Forecast Technology Transfer

Forward Linkages

Disaster Problem Identification
Threshold Value Estimations

Define Forecast Product Profile
Feedback

Data from Observation stations
Maintenance of Observation
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RIMES

Customization process

Ocean Services

* 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

Elevation (m)
[l Deeper than 2000m

DEM for Seychelles

M 100
[l More than 100m

12

433"

454

[ Seychelles Island ]
Significant Wave Helght (m) and Direction (*) |\, -
Forecast for 04:00 SCT 17 Aug 2017 **

0 1 ‘li 3 4
Arrows Indicate direction of wave In degrees from North

54"57 55;18' 5:39' 56"00'
IR . A A A N A AR YA T
LA VA v AV v AtV AT TS
LAAAARAAAAARAV A AR
LA LA A AR LS L T
SR S T AT SRR W AT PR v
~\\mww°\\\\\\\\uw‘)\\\\
AARAAAAAAAAAR AN
AR A AT A AAAR A A AR LA
AR N N RS S S
DR AR R AR R A O O O G R (O 0 W
AANNANAAN A NN A SN
LA R RANAAR A2 AN
TAUAAANAAN Y R LAY AN A
AARAAAANAAAAS AN AN A
< ——— r———
5

Colour scale Indicate wave helghtinm
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Ocean Services
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Customization process

* Customizable location-specific marine forecast information

Forecast Point

Landing Sites B DataPanel
ADD LANDING SITE
LANDING SITES
Name

Name Region Latitude Longitude Edit/Delete

Consolation PSW -4.4085 55.8213 n Latitude = 0
Air Strip PSW -4.3287 55.5759 u

Anse Government PNE 42071 55.2086 0 Longitude s
Anse Boudin PNE -4.158 55.7531 (1]

Anse La Mouche sw 47722 55.4327 (1]

Anse Boileau sw 47623 55.4062 (1]

Anse Roysle SE -4.7785 55.5726 D

Bsie Lazare sw 47977 55.4697 1 | “Drag marker to select location.

Anse Aux Pins SE -4.735% 55.617 D

Providence NE -4.618 55.5375 u

Anse Etoile NE 4.4436 55.5227 0

Beau Vallon NW -4.5536 55.3346 0

Victoria NE -4.5937 55.4527 (1] R e ah g
Port Glaud sw 47143 55.3663 (1]

Baie St Anne Praslin Lo -4.2313 55.8391 D

La Passe Lo -4.25 55.8689 D

Anse Fourmi LD -4.3607 55.9095 n

Glacis NW 45151 55.3697 1 |

+

Show Depth Contour: | 50m v Measure Distance: mm @ Forecast Points



Ocean Services

Customization process

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

4 levels)

Wind Speed Alert

[ Data Panel -~ Wind Speed Alert

Parameter: Wind Speed (km/h)

Description Minimum Maximum Alert-level Edit/Delet
calm 0.0 11 White (2] @]
Light Air 11 5.4 White D
Light Breeze 5.4 11.9 White E]
Gentle Breeze 11.9 19.8 White =
Moderate Breeze 19.8 28.8 Yellow E]
Fresh Breeze 28.8 38.9 Yellow D
Strong Breeze 38.9 50.0 Yellow E]
High Wind, Moderate gale 50.0 61.9 Orange [
Gale, Fresh gale 61.9 74.5 Orange [:]

745 88.2

Strong gale

2O
20
N
1000000.0 - (2] @]

Storm, whole gale 88.2 102.2
Violent Storm
Hurricane force

+

Customized Beaufort scale for wind speed alert

High Wave Alert

B Data Panel = High Wave Alert

Parameter: Significant Wave Height (m)

Description Minimum Maximum Alert-level Edit/Delete
calm 0.0 0.1 White (7] @]
Smooth 0.1 0.5 White (7] @ |
slight 0.5 15 Yellow =20
Moderate 15 2.5 Orange D E
Rough 2.5 4.0 - [:] ﬂ
Very Rough 4.0 6.0 - [ |

High 6.0 9.0

| s
o B0
10000000.0 - Dﬁ

Very High . 14
Phenomenal

+

Customized Douglas scale for high wave alert



Ocean Services

Customization process

* Integration of user feedback system — users can upload real-time

Beaufort

Calm

Flat. Sea like a mirror.
Wind speed: <0.3m/s
Wave height:0m

Date & Time”®
Location” Latitude Longtitude Q

Upload Photo

[ |}

Comment

Submit Feedback




Ocean Services

Customization process

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

* Warning dissemination through email, sms

Contact Groups
B DataPanel = Contact Groups
Create Advisory
CONTACT GROUPS
Select Forecast Point Select Forecast Product Select Date
Consolation V| | WindSpeed V| | 2010181 m Group Name  Group Code  Emails Edit/Delete
Meteo Dept MET jeiann@rimes.int | jeianner il.com [jﬂ
Email Subject  [Advisory] 2017-01-31 - Consolation Group 2 GRP2 jeiann@rimes.int [j ﬂ
Contact Group Test A
Mail Setting
Email  jelaine@rimes.int

B DataPanel > Mail Setting

Mobile 66875486852

Weather Update Test UPDATE MAIL SETTING

Email Account

rimes.shakecast@gmail.com

Email Name

Advi Test
sory e SMAAdvisory

Password

Mail Server

Filename [2017-01-31] Consolation-ws.pdf
smtp.gmail.com

Attach file 2017-01-31] Consolation-ws.pdf
SMTP Port

Send To

jeiann@rimes.int



Ocean Services

Products

* 3-day ocean forecast on wind, wave, swell and current generated by
INCOIS

Overview
3 DAY FORECAST FORECAST IMAGES
Wind Swell Wave Current Summary

Day1 Day2 Day3

- 06-3EF-2016 12:00

<0 Forscast: 9.1905 gnificant Wave Hi (m)
s \ ~ —
&
o Forecast Points 16-DEC-201600:00  16-DEC-201606:00  16-DEC-201612:00  16-DEC-2016 18:00
= Consolation 12 12 12 13
Air Strip 12 12 12 13
[ Seychelles Island ] Anse Government 12 12 12 12
Wind Spead (m/s) and Diraction (%) )
Anse Boudi 12 12 12 12
Foracast for 16:00 SCT 08 Sep 2016 INCEIS nse Boudin
5457 ss1e 539 s6°00 Anse La Mouche 12 13 13 13
Anse Boileau 12 13 13 13
Anse Royale 12 13 13 13
—4"2'
5 ~ 5 ~ s Baie Lazare 12 13 13 13
.
Prasii “‘)Q (Felicte Anse Aux Pins 12 13 13 13
Le Duerd g L0 Providence 12 12 13 13
N SwoveneCy - 5 X Anse Etoile 12 12 12 13
-3y
. . Beau Vallon 12 12 12 13
s Victoria 12 12 13 13
Port Glaud 12 12 12 13
N N LY A
Baie StAnnePraslin 1.2 12 12 12
La Passe 12 12 12 12
Anse Fourmi 12 12 12 13
Q1 2 3 4 856 7 8 9 1011121314 1516 17 18 19 20
Arrows Indicate direction of wind In degreea from North Glacis 12 12 12 13
Colour acale Indicate wind apeed in mia
[} Calm - Smooth (0.0- 0.5)
* Source from INCOIS Website - Link ] slight (0.5-1.3)
\ ] Moderate (1.3-2.5)
] Rough - Phenomenal (2 2.5)




SEYCHELLES METEOROLOGICAL AUTHORITY
P.O. Box 1604, Victoria, Mahe, Seychelles
Tel: (248) 4384353/58  Fax: (248) 4384369
Email: info@meteo.gov.sc Web: www.meteo.gov.sc

Ocean Forecast Information Bulletin
Issued at Issued at 1253LT on Thu 17 Aug 2017

Advisory

3-Day Forecast for Consolation
The expected Wind Speed for the period of 17-AUG-2017 is going to be Gentle Breeze, Moderate Breeze

The expected Wind Speed for the period of 18-AUG-2017 is going to be Moderate Breeze, Fresh Breeze
The expected Wind Speed for the period of 19-AUG-2017 is going to be Fresh Breeze

Day 1

for O4:00 SCT 17 Avg 2017
= =

* Advisory ST, e

Date Time Value Forecast
2017-08-17 04:00 18.4 km/h Gentle Breeze
2017-08-17 10:00 25.5 km/h Moderate Breeze
2017-08-17 16:00 25 km/h Moderate Bresze
2017-08-17 22:00 27.1 km/h Moderate Breeze

Web advisory

Advisory for Consolation, Wind Speed (m/s) Time Series Graph

Location Consolation

The expected Wind Speed for the period of 14-DEC-2016 is bay 2
going is to be Light Breeze, Light Air. [ Seychelios laisnd |
‘Wind Speed (ms) end Direction () “.“’
Forecast o 0620 SCT 18 Ava 17

The expected Wind Speed for the period of 15-DEC-2016 is
going is to be Light Air, Light Breeze, Gentle Breeze.

Date Time Value Foracast
2017-08-18 04:00 24 kmih Moderate Bresze
2017-08-18 10:00 31.7 km/h Fresh Breeze
“w 0 2017-08-18 16:00 31.1 km/h Fresh Breeze
2017-08-18 22:00 29.4 km/h Fresh Breeze

The expected Wind Speed for the period of 16-DEC-2016 is
going is to be Gentle Breeze, Light Breeze. Medium

Times Series Graph

Calm (0.0-1.1)

Light Air (1.1 - 5.4)

— Light Breeze (5.4 -11.9)

. . W
[14-DEC-201 = -2016 06:00 16-D].. °

veo tamg vl oae e
< n [

14-.. 14-DEC- 15-DEC- 15-DEC- 16-DEC- 16-DEC-
2016 12:00 2016 00:00 2016 12:00 2016 00:00 2016 12:00

n

Gentle Breeze (11.5-13.8)

Moderate Breeze (13.3 - 23.3)

Wind Speed (k)

Fresh Breeze (28.3 -38.5)
Strong Breeze (38.5 - 50.0)
High Wind, Moderate gale (50.0 - 61.9)

Seychefles Date

Gale, Fresh gale (619 - 74.5)

Strong gale (74.5 - 83.2)
Storm, whole gale (38.2 - 102.2)

Violent Storm (102.2 - 117.4)

EEEEOOCOOOOOOO

Hurricane force (=117.4)

\ In an effort to improve our delivery and validation services please report any ab 1 events to this telepk number:
4384349 as soon as possible.

Bulletin advisory

indian National Centre for Ocean Information Services (INCOIS)
Ministry of Earth Sciences (MoES)
Regional Integrated Multi-Hazard Early Warning System for Africa and Asia (RIMES)

Al rights reserved.



Ocean Services

Significant Wave Height (m)
2016-12-10 00:59:50 - 02:38:06

Products . - n

b 1M 45

* WRF products e.g. precipitation, .

temperature, MSL pressure) g o g

* Near-real-time satellite data (e.g. I i '
altimetry, etc') hal‘E 45E 46E 47E 48E 49E SOE S1E $S2E S3E S4E SSE S6E S7E SBE

GrADS: OOLA/IGES

Syememwarll Near real-time altimetry data

[ ] Real_time Sea IeVEI data (IOC) * SARAL/AltiKa Products Handbook

Six Hourly Accumulated RainFall(in mm)
Forecast Length in Hours : 2017012912466 Hours.
2N

‘ 3 ! ,\.
N
= EQ ey ‘r :
Sealevel at Pt.LaRue station (offset: 6.145 m) AT
- enc (float sensor with encoder) - prs (pressure) - ra2 (2nd radar) VIRL' Rt
- rad (radar) 28 L AR
08 otk B
061 " ‘ Birtl.
4 vy
s AfricanBariabe
g 0.2 68 Platte
% 007 " Alphohse . (oetivy
E 02/ B
-044 ;e o
Al o@;ﬂoiedo?ljov‘de

12:00 1500 18:00 21:00 : \ 06:00
Sep 05

ep
From 2016-09-05 09:23+00:00 to 2016-09-06 09:23400:00  @l0C-VLIZ

Real-time sea level data




Ocean Se

to buoy.watch [~

Report of Seychelles Wave Rider Buoy drift, Kindly act soon.
Time: 2017-03-28 10:00:00 UTC

Alert!!! Seychelles Wave Rider Buoy drift =
Inbox x
RIMES Buoy Watch <webmaster@rimes.int> Mar 28 L

Buoy Lo Location: Seychelles
R I t' 't H t P Drifted distance of INSAT: 15302m
e a l m e m O n I 0 rl n g Sys e n pp— Drifted direction of INSAT:
Current position of INSAT-lat: -4.6367025 lon: 55.7345867
. . . Deployed position lat: -4.6446204 lon: 55.8724308
* Real-tim form
Real-time ocean information
For more information about the buoy location, access http://ois.rimes.int
. . /index php/buoy/location, using the following log-in credentials:
. -real tim k fb ‘
Near-real time tracking of buoy —————
I t d | t . password: guest
se rV|Ce |n case Of buoy d rlft For questions regarding this alert, please contact buoy watch@rimes.int
Buoy Data Map Satelite
. oteonon . roreane m Google Map data £2016 T
rom - . ° - = Latitude: -4.6421 Longitude: 55.2710
hmo t t1 tz tc tp ap dir spr nu eps ss
Significant wave height Date & Time (UTC) Latitud: Longitud hmo
3 06-SEP-2016 08:00 -4.6447062 55.8723235 22345674
T 06-SEP-2016 07:30 -4.6447062 55.8723879 23732347
‘;‘. 2 06-SEP-2016 07:00 -4.6447170 55.8723879 2.2200635
; 06-SEP-2016 06:30 -4.6447170 55.87240583 2.2800695
-:: 06-SEP-2016 06:00 -4.6447277 55.8723879 2.4205204
Al
'l; 06-SEP-2016 05:30 -4.6447277 55.8723450 2.3732347
o
“ 06-SEP-2016 05:00 -4.64474352 55.8723235 2.4205204
0
06-SEP-2016  06-SEP-2016  06-SEP-2016  06-SEP-2016 06-SEP-2016 04:30 46447814 5587253021 24693572
00:00 0220 0s:00 07:20 06-SEP-2016 04:00 -4.6447814 55.8722162 2.3732347
Observation Time (UTC)
06-SEP-2016 03:30 -4.6448135 55.8721%48 2.5185566
_— SN — 06-SEP-2016 03:00 -4.6448243 55.8721089 2.4209204
D6-5EF-2016 00:00 06-5EP-2016 02:30 06-EF-2016 D506 — 06-SEP-2016 02:30 -4.6442286 55.8720875 25185566




Ocean Services

Status

‘0

»  Customizing for Comoros, Madagascar, Maldives, Mozambique,
Seychelles, Sri Lanka

»  Countries interested: Cambodia, Myanmar, Philippines, Vietnam
» Feedback system for validation of ocean information

» Dissemination through sms

Future Plan

K/

%* Mobile application




Tsunami potential loss
estimation



Tsunami Potential Loss Estimation

** 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

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

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
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Tsunami Potential Loss Estimation
Provides tsunami Service Level 3 products within 20 minutes at the

nearest pilot site in Sri Lanka
Pilot sites: Comoros, Mozambique, Seychelles, Sri Lanka

Integration of high resolution DEM for quality inundation outputs

o3
oo
** Integration of detailed population and building inventory (e.g. RC, wood)
Type Non-solid buildings Solid buildings
Structure (material) Brick-built, block-built, or wooden Reinforced concrete, steel
The number of floors One or two Two or more
Housing (commercial) ! qulic, commercial, or office

Usage
Image




Tsunami Potential Loss Estimation

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

100% X . 100% —

€%
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0% %

g
< N
N \bA
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N\

100

damage level (%)
g1l
S

30 - jimage

Prob. of exceeding

10 A mem= DLO1 - Death

Irmg 0 1 2 3 4 5 6 7 8 9 10
Tsunami flow depth (m)
. [ W2 | BV T
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Products

Tsunami Potential Loss Estimation

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

generate probabilities of casualties and damages to buildings

Select Loss Estimation  Summary of Casualty Per Zone

Zone No. Total Population {person) % Survival (person) % Casualty (person) %
1 0 0 0
1 100 0 0
2 14072 13606 466
2 100 97 3
3 < 4 0
3 100 100 0
< 2240 2236 <
- 100 100 0
= 0 0 0
S5 100 0 0
6 4548 4473 o
6 100 98 2
7 0 0 0
7 100 0 0




Rapid earthquake potential
damage estimation



1&“ ' A b ‘irst responders,

wtes after
to estimate risks
—cal facilities

mation is sent to
1S, and email

POTENTIAL
IMPACT

MAGE Kya Ku Ni, Mong Koe Tachileik 99.9927, 20.6787
AGE Law Hkar, Nar Yawng Tachileik 99.9998, 20.7065
AGE Nar Hpet (1), Nam Pang Monghpyak 99.6268, 20.9307 Medium

POTENTIAL
IMPACT

cription Facility Name Location

MMI

" g Medium 544
Epicenter | LA, A = 3 Medium 543
& - 485

f e e 2 Fault ine
" “ShakeCast potentigldamaée
to townships: de.

485




Earthquake Services: ShakeCast

SHAKEMAP WEB SERVERS USER'S DATABASES
. Levels of customization

o Population (smallest administrative unit)
SHAKEMAP

s . [— - o Building (location and usage)
o  Building properties (structure, material, etc.)

o Country-based damage threshold

e[

g e
R Y e e T S
e 00 PS(6)Rogeaung =0

RrTISO NGt Y . L R
Yoter $G 10 2

Internal Web Page Notifications
Emall, PDA, Cell

it
@ stiek 83 Redtalon: Bar o

‘Pépulation customized Buildings customiied fo-r‘”
up to village level building usage from Google

Earth

Road Damage Curve

DESCRIPTIO
STRUCTURE ~ 1298482_1 RES1

STRUCTURE  |1298482_2 RES1

2 |STRUCTURE 12984823
STRUCTURE 12984824 21.8776.
STRUCTURE 5 21.8775.
STRUCTURE 9 21.8777... 9
STRUCTURE 2 3 21.8775.
STRUCTURE 12984828 s: 21.8774... 9
STRUCTURE | 1298482_9 21.8775.
STRUCTURE  |1298482_10 21.8775... 9
STRUCTURE | 1208482_11 |S3 21.8776.

11 |STRUCTURE 1298482 12 W1 RESL 21.8776...) 95.9842...

Bui'ldi'ngs‘cs'tom'ized for Country-based damage
building structure from field threshold
survey

01 02 3 4
—s—National Highway —a—Regional Highway City Road

—e—UpazillaRoad  —e—Union Road Village Road




Earthquake Services: ShakeCast
Status

K/

** Installed and customized for Myanmar

K/

+* Installed and ongoing customization for Bangladesh

?”cmOmf‘?em“’:‘R;@”}té’&ﬁ"f s 4 ShakeCast Report
G[gc(\ué?fél cf@écms National Earthquake Data Center (NEDC) [s '. 3

Magnitude 6.8 - MYANMAR Version 8
Origin Time: 2012-11-11 01:12:38 GMT Created: 2016-02-18 20:17:57 GMT
Latitude: 23.005 Longitude: 95.884 Depth: 14.0 km Oﬂgm Time: 2016-01-03 23:05:22 G\'IT

Latitude: 24.80360 Longitude: 93.65050

Version §

These results are from an automategafystem and users should consider the preliminary nature of this information when|
ety. ShakeCast results are often updated as addifional or more accurate earthquake

making decisions relating to public
information is reported or dertved.

"} Bangladesh/
{

Asansole "
r d

Jarmshedpur

Myanmar
(Burma)
Mawdaw Myithar Paya
Kyunhla (Tsp. pop. 104087)
Shwe Phyu Goest House
Zin Wi Lar Guest House




Thank you for your attention

Seychelles Meteorological Authority




