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BMT Group Ltd

Parent company to BMT ARGOSS

International network of subsidiaries providing
engineering, design and risk management
consultancy

BMT provides
consultancy services
in the below sectors:

Formed in 1985 through { Defence

ormed In rougnh governmen . .
privatisation of British Ship Research ARSI
Association (BSRA) and National Maritime Insurance
Institute (NMI) Maritime Transport

Heritage of research and technology and Portsiandiltogistics
ongoing investment in R&D £150 million Energy and

turnover Environment

Employee Benefit Trust set-up in 1998, profits
distributed to staff and does so globally

24 subsidiary companies in Europe, North T
America and Asia with over 60 offices o
worldwide = 1,300 staff
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BMT ARGOSS (www.bmtargoss.com)

Specialist provider of Metocean, Environmental and Maritime Information Systems,
services and consultancy GLOBALLY

Metocean services and
consultancy

a.--::q'ullll

Weather forecasting - gm[’m PR

Vessel maneuvering and
performance Systems

Port and waterway design and
feasibility consultancy services

LRQA 9001 certificated
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BMT ARGOSS - Office Locations

Marknesse, The Netherlands
Fareham, UK
Aberdeen, UK
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Metocean Services
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Providing metocean support to...

Engineering design Operations planning Marine transportation

Feasibility/concept Weather sensitive ops Route planning

FEED Downtime/delay assessment Seafastening criteria
Detailed design Multi-parameter thresholds Fatigue

MATLAB toolboxes 20 years of continuous data Adjusted extremes
ISO 19901-1 compliant Safe havens

Floaters, fixed structures, Piracy!
pipes, turbines, coastal etc
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Wind/wave modelling — hindcast and forecast

Global (1.00 °x 1.25 °) and regional wave models l:
down to approx 5’ (SE Asia)

WWIII code

NCEP and ECMWF

Quality validated with remote sensing data

3 Hourly data available (1992 onwards)

2-D spectra

Dedicated set up when required

Wave model Indone:

3rd party data when appropriate
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Wind/wave modelling - quality control

PeE of wnd speed for 19362009
T T

.

Buoy wave
spectra and wind

Radar altimeter
significant wave

Fraction of dme eacendsd

height and wind
speed

¥

Scatterometer

wind

- 3 20
wnd spaed [m's)

LS fit 1996-2009 (S=1.00 I=-0.48 N=40873)

Wind
+ validation hindcast hindcast

— calibration

—p  DrOCESSING

Sorted data
—TLS fit
——-¥=x

9 12 15 18 21 24 27 E
wind speed rikz (m/s) prob (%)

Model data compared to coincident and co-located altimeter
(winds and waves) and scatterometer observations (winds)

Satellite observations validated against buoys — US, Pacific
and UK shelf

Additional validation in accordance with ISO 19901-1
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Nearshore wave modelling

Complexity = precision = time = cost

Wave rays (grey: darker indicates longer wave period); red points are shallower than nearshore site. E
L (iii) SWAN
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(i) SWRT
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(i) Simple e.g.
SMB, ACES
etc

latitude [degr]

Latuce (o)

nearshore point
offshore boundary gridpoints
offshore boundary

116.8 116.9 17 1171 1172 1173 1174 1175 1176
longitude [degr]

Wind wave growth
only based on fetch
and duration

Wave ray tracing applied to
discrete spectral frequencies and
propagation directions Refraction, shoaling, breaking,
white capping, blocking, bottom
friction, wave-wave, wave-current

Wave action balance

Refraction, shoaling, breaking
and sheltering

Flexible grid; stationary
transformation function or
instationary time series

Quick to run
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Ocean (non-tidal) currents -

FORECAST

Metocean Data Portal

MyOcean (www.myocean.eu)
EU project (29 countries)
Global forecast currents
7 days, update daily
1/4° (1/6°7?) spatial resolution

43 levels (0-5,500 m)
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high resolution information

HISTORIC

HYCOM (www.hycom.org)
US-led project (GODAE/NOPP), 29 partners
Archived data:

Daily means

1/12° spatial resolution

45 levels

2003 to date




Tidal current and elevation modelling

GIObaI high reSO|Uti0n tide database (A NS E Tai [N | KiT0t]

Depth averaged tidal model and integration of
5000+ tidal stations and over 20 years of satellite
measurements

Spatial resolution globally 4’, regionally up to
1" (EU, US, Indonesia and P. Gulf)

e

longitude
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Coastal hydrodynamic modelling —- TUFLOW

Bed Elevation (m MSL)

W 50

-20.0
. . e - : - -100.0
Bed Elevation (m MSL) - e : 2 “ 3 - e e VS H s L -500.0
: . e ’ . - X o b Mg a AT, e
] : ’ S ) E Y - 3 g [ G R o e -2000.0
550 4 ¢ g , JaAerps Fops o £ SIEE

-20.0
ENI output

locations
(Table 1)

ADCP data
locations

N I 24/10/2009 29/10/2009 3/11/2009 8/11/2009

——model data

s

‘w2 BMT ARGOSS




Tropical revolving storms

GTECCA best track data (1972-2011)

Parametric model to find max wind per storm . o GRS
on predefined grid ’Aru:;%'é'-’é'f ;jg‘?“(Z’:YIES)ft;il:lc-;ga?na';a?ltlsec't?r
Increase sample population i i el
Classify severity per month
Spatial pattern
Coverage over time

|atitude [degrees]

Fit to highest ensemble samples

= u,,"0.25
H S u 1 O . Estimation of design values for 10-min u1C
Fitted y=1.76"exp(-0.16*x)

SWAN for nearshore waves

TUFLOW for currents
WREF for winds?

frequency of exceedance [storms/year]

30 40
10-min u10 [m/s]
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Web-based data services

Accoun | Prressaces | Aot | Memcceas Sruces | Contacs | M
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Winds and waves —— ]

Satellite or hindcast data

Time series, stats and persistence

Voucher system

| m_
Rapid, appraisal e

-
=N

M wihan Srmns | Comias | Me

| AccounT | Prererences | Asour | MeTocean Stupies | ConTacr | Hew>

.
G Home » Offshore Location » Cimate tter table 3D
Ofshors loation G120 00 Size ofarea orsatlie dala 200,200 i Results wil come from the demo sie! Sowmoet ™ 1L KT W
[ESERMRERI  Penastags of s of ive Ml [ o rene e s s gt (3] & Cthowa
— ] - -

w wlnle alw

|
i

-lw
Solect the variable to show. For each month you wil see. Select the ofishore data source.

Near Swore © Relative distribution (table) © Wavemodel computations.
O wing speed (loy)

- Sweis woneL.

= Ravooes

Season selection wil resultin

conditional probabilties on output.
s0n selection

Ifthis is unchecked,

ailyear will be chosen.

O Rose instead of 20 scatter table:
Hee

- Hews oumas

O 13x
Wte all monthly 2D scatter tables

LR IR0 3% 0% BE BE 3L

TRL
o select multiple months. (including allyear).

Selectthe vaiabi o show.
Selectpartorthe specrum o use
et partof e spe Selecthe ofshare data soure.
© wave neignt
Histogram nwav

O Moan wave period © Toa Py —

O Zerocrossing wave period O winases

O sateliite observations

O peakwave period O swel
O wing speed
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O Wave heightvs. mean period

O Wave height vs. zero-crossing period
O Wave height vs. peak period O swol
O Wave height vs. wind speed ©
O Wind speed vs direction

© wavemodel computations.
O sateliite observations

Sector width
can be setas a preference.

© Vv o e r, vt ST o cavor s
O Wave height, zero-crossing period, wave direction

O Wave height, peak period, wave direction @ Total
O Wave height wind speed,wid decion O whasea Wavernodel computatons
© wave height, mean period, wind speed O swel

© Wave height, zero-crossing period, wind speed
O Wave height, peak period, wind speed

Lo ][Rt ]
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Metocean support — the next generation

Online access to forecast,
hindcast and real-time data

and reports

C BMT ARGOSS Metocean Data Portal

Product Groups

[T Dt sos |

Sp-l.l forocasis.
n currents model indian Ocean
Por3an 31 0060 UTC)
Wave model ndonesia
(2013~Jan-3112:00 UTC)
Wave model NW Australla
(2013~Jan-3112:00 UTC)

ve model Indonesia Hindcast
052 om0 500 010

E

NENNINNY

10°00S.

| Contactus [ Log Out |

mmm
Data Sets

Selecta data set
Wave model NW Australia Hindcast

[ Paramsters |

] =

Signifcant wave heign.
Wind Directon
Mean wave period

Water depth
U-componentof wind
Grid metadata

V-componentof wind

Wind Velocity

Total sea

Wavs el N s Hinoast
(2010-D0031 18:00 UTG)

Increase confidence,
efficiency and safety

Client-specific web portal

Your data, one place, fast

C BMT ARGOSS  Metocean Data Portal

Product Groups.

Ensamia foracast Hess - Ujung Pangkan
(POF)

Montiy satists

Wind roso
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Summary ot saa e

Forecast for Ujung Pangkah

lssued at:  Mon 14-4an2013 1800
Vali or: ‘Ghance of low visibilty: medium
Aty Chance o lightaing:  low

Location:
Forecaster: Pauls Winarso
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Metocean Forecasting & Emergency Response
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BMT ARGOSS forecasting

24/7 operation

Last count up to 112 forecasts per
day.

6 forecasts per hour (10 minutes for
one forecast)

Projects in SE Asia and Australia
Oil & Gas (Hess):

Weather routing, rigmove and support vessel.
Day to day support and monitoring (squall) rig (Java Sea).
Dredging (Jan de Nul, Boskalis, van Oord, DEME):

Macedon

Wheatstone
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Detailed information gathering
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swell wave height[m] [ JFil [¥ auto-scale [FlLast [Flsan-aden [Fswn-adenn

Creating a forecast

1.2 Last: 0.5
SWH-Aden: 0.6
1 SWH-Aden-N: 0.6

Wave rays (darker grey indicates longer wave periods
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Forecast delivery

Forecast for K7 > BMT ARGOSS Forecast for K7 @ BMT ARGOSS
Summary = Wamings(24howrs) o o b7 2an015 Summary  Wamings(24hows) S &y 2 2uers

M eto ; a n P O ' l a I Issuedat:  Wed 27-Apr-2011 10:00 UTC Nil wealher@omiargosscom Issued at:  Wed 27-Apr-2011 10:00 UTG. Nil ealhergomiargoe.com
Valid for:  Wed 27-Apr-2011 12:00 UTG Valid for:  Wed 27-Apr-2011 12:00 UTC
Alltimes in UT Chance of low Allimes in UTC Chance of low ;

C
Location:  60°24°0.00'N, 5°0°0.00'W Chance of lightning: Location: ~ 60°24'0.00'N, 5°0°0.00'W Chance of
Forecaster: Joris de Vroom Forecaster: Joris de Vroom

E m a i I ( . pdf Synoptic discussion

Wind charts

3 day outlook: Comments:

@ @ ® 8§ 0 8 8 ® @ @ @ @@ High currently over the UK and South Scandinavia, moving 3-7 day outlook: High over Norway and Norwegian Sea moving
slowly NE, expected over Norway ad the Norwegian Sea on Sat- slowly N, while low pressure is found over the Mediterranian sea
urday. New Atlantic low moving NE into the Norwegian Sea today and Spain.

El El while flling. New Atlantic low developing in the Denmark Straight
on Friday.
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Telephone:
= 315272480150

Email
weather@bmtargoss.com

NITIS obsenations

ovar
TAF & METAR

OYRN
TAF & METAR

Charts

Wind speed & diection
Amospherc prssure
Wave eight & irecton
Curert speed & drecton
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New - ensemble and high resolution forecasting

10 day ensemble forecasting

10 m Wind speed and direction

Wind speed (knots)
Wind speed (m/s)

0
12 18 00 06 12 18 00 06 12 18 00 06 12 18 00 06 12 18 00 06 12 18 00 4

= 200 oo
Mon 21 May Tue 22 May Wed 23 May Thu 24 May Fri 25 May Sat 26 May
[025% - 75% [ 10% - L NN \\\\

gp\\‘y

In-house high resolution (up to 1x1 km)
modeling world wide

10m wind (m({ ? pressure 6mbor) in contours
-18 0
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8N — position ‘ movement Weather
date/time latitude longitude ground spd (kts) | ground track (°) | wind spd (kts)
= - Mon 2012-12-24 T F .
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a . LI N - . 0) Tue ZOM
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Services - worldwide site and route forecasts

On-site/offshore maritime forecasters

24/7 weather briefings

Oil Spill Identification System (OSIS)

Search and Rescue Information System
(SARIS)

Adverse weather warning (Cyclone/
Hurricane/Squall/Lightning/Fog)
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BMT ARGOSS Metocean Capabilities - Summary

In-depth experience and track record based on innovative, client-focused
approach

Support for offshore and coastal infrastructure design and operability
Oil and gas, renewables, ports/harbours, marine transportation

Strong heritage in data generation and provision (including web based

delivery — new Portal approach)

Close links with other BMT companies and Metocean Services International

(for measurements)

State of the art tools for metocean analysis and forecasting
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