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Weather Routing — State of the Art

= Shore-based routing (minimum time, minimum
fuel consumption (ETA service))

= Onboard voyage planning system BonVoyage
» delivering services through BonVoyage

» keys to improved quality
data quality
risk factors
optimization
severe motion alert
alarms




Standard Ship Routing — Message Traffic

TO: MASTER/MU *+#++tts
FM: AWT, 29 MAY, 07

THE FOLLCWING I3 BASED CN ETD 30 MaY, 07 FRCM BREMERHAVEN
TO HALIFAX AT CALM 3EA SFEED Z0 ENOTS.

IF ¥OU RDEPARTURE I3 DELAYED BEYCND THE 30TH, FI

YOUR LATEST ET DFROM EREMERHAVEN PILOTS EE R

From:
[rmallto: charterers, ***++++q3
dent: Wednesday, May 30, Z00

1. WEATHER:
LAT/ LONG/MB { H-HIGH, L- LOW, G-GALE, 8- STORM)

Original Message—-—-

Frm- R R
- FC2T 20/1Z2 317122 01/1zz 0z/1zz Ta: awt@appliedweather. oot
] : LEEEEH1Y] SONLAWSS9 ALNZTWODZ  GOM3SWOD3  5EMASWO0T . ,
[mailte: charterers ) gubd ect: COSE-SATLING ELAN
Sent: Tuesday, May 25, 22)C 9ZNLEWS9Z SINLEWSS9 SSNLZWODG WEAKEN
) e T3 e 46N44W004  49NIOWSSS SINIGWISE  SIMIIWO0Z
To: awtBappliedweather. ¢yye 3ans7won? 40M8zZwODO SONZIWSBS  SEMLEWSTT

Subject: CFW FrEFsrr —p

#rEx Lo ooap: 3002002 (LAT=53
FORECAST WIND(D/EF/SEA) SWELL{D/HT/PD}

30/122  sw/4/1.0M W/ 1. SM/ 68 ROE: FO=5259, 6 M/T MDO=148, 1
S A 31/00Z  8E/5/1.5M N/1.0M/1Z8 SATLING PLAMN:DIRECT EENTLAN,
T kkkkEEs 31/12z  E3E/4/1.0M NNE/Z.0M/128 —
. Trimarsat E: trEties 01/002  E&E/&/1.5M NE/Z.0M/ 113
. ; 01/122  88E/4/1.0M NE/Z.0M/ 118 CAPE RACE WELL CLEAR SOUTH o
Trmarsat Cp *FFFFEsd 0z/002  E/4/1.0M NE/Z.0M/ 118 VESSEL PROCEED WITH ADJUST
E-mail: charterers. *++++02/122  8/4/1.0M A IHEEE STH JUME 1400 HRS LOCAL TIM

. 03/00Z W/ 6/Z.5M N/Z.5M/118

4. Departurs port: BreMmeg,; /10w NNE/Z. 0M/128
5. Destination: Halifax REDE/MASTER

WESTHE INTERNATIONAL ICE PATROL E3TIMATES THE LIMIT , K H31 125
EMNCWHM ICE EERZE TO EXZTEND FRCM THE NEWFCUMNDLAND Or:l_glnal Message
then through the North Sysaay sansw o 44150 4545w 10 4415N 4B00W 70 L54pp gy "M +E+Eksm
then &2 o 45 00N - 0530 4645M 4500W TO 4845N 4530W TO 4915N 4815W TO 500 ]
[mailto: charterers, ***++*+ 3
then shortest route to HO200N 4530w TO 5500 S130W TO 5800N S600W THEN I

&. Route intentions:

To: awt@appliedweather. com
7. 20,0 knots WESTERN ICEBERS LIMIT ESTIMATED FRQM MEWFOUNDLASent: Thursday, May 31, 200
2. 232.270 w't in cgntalnzgggg S815W TO 4925N 6035W TO THE QUEEEC COAST Ygubdect: **:+r+: - N3G Hol
9. Max draft 11,90 wtrs .

mtrs by stern - Gom 1,60z, rourE RECOMENDATION: DIRECT PENTLAND FIRTH,
10.Arrival on Coastal So6C/5TNO35W DIRECT HALIFAX VIA ABEAM CAPE RACE, Pfk ik ki ki fh ke hdkd
MAVIGATICN AND CLEARTING ICE EERGE PERMIT
31405407 1100 U

APPRCYIMATE DISTANCE 2885 MM FROM BREMERHAVEN Tc3841IN OO0B0ZW

BROE: 5125.7/148.1
REASON: TO CLEAR NORTH OF HEAVIER AND MORE PROI
ADVERSE CONDITIONS, 55H-45H, EasT oF 35w awp mmobbeD: 20.1 RT#E
ADVERSE CURRENTS FOR MOST ECONCMICAL SEA PassactHEADING: Z70
WIND: S8ESS
ARA:r EM

TIME (UTC) /BOSITION/ BROB FOR COSP ALONG wITH TRWELL: ENE/Z.S5M

ROUTE AND INTENDED CAIM SEA SPEED. DATLY DISTANCE: G663
NOON POSITICHN (CONVERTED TO UTC) DATLY, WITH Lyner mopm. paLTFas
HEADING, WEATHER. AND DISTANCE SATLED SINCE LA

CN ARRIVAL, ADVISE TIME(ULC)/POSITION/BRoB Poiblési D30607 1200 UTC
TOTAL MILEAGE FOR VOYAGE.

FLE SEND ALL YR MESSAGES TO ONE OF MOST CONVENIENT:

AT, USA: EASYLINK: 62981091 (CODE 230), OFS@APELIEDWEATHEE. COM

AWT 24/HOUR PHONE LINE TN 1. 8. 408 725 7200

3.FRCCEDUREZ, PLE ADVIZE:

EBrgds/Message no. 1

O MASTER/I] **++++++
FM: aWT, 31 May, 07 1521%

TES/ YR M8G3/30TH-318T, WELL NOTED.

1. WEATHER:
LAT/ LONE/ME { H-HIGH, L- LOW, G-GALE, S— STORM)

FoaT 017122 0z/12= 03/122 04/122 05712z
1)H ---=-=-=-=  —===--- 49Na0W01s  47YNS0W0Z4  48MN4 awd30
Z)& SINZBWSIR0 EINZEWIEF SENZTWIEZ AZNZ1WSS0 MERGE

3)& S5SMeEWO0S  SON33W000 SEN4EZWIE3  STNIIWIE? A3NZSWS33E
4)L 3E8NSSWO04  44NF4w004 4ZNIEZWO03  46N24WIFa  S3INTIWIF3
S)L-G ----- ZFMNB0W008  3I3NVEWOOT  35MNeSWO03  38Neawo0é&

FORECAST WIND(D/EF/SEA) SWELL(L/HT/PD)

01/12%2 ESE/ 6/ 3. 0M MNHE/Z.0M/123
0z/o0z gew/5/ 2. 0M NHE/ L. SM/123
0z/1z22 W/E/ 2. 5M W/ Z.0M e s
0z/002 WER /52, 0M MW L, SMSL10E
037122 W/E/ 2. 5M 3/1.5M/63
04/002 MW/ 4,1, 0M oS . 5M/ 103
04/122 ENE/5/1.5M a1, 0MSe S
0s5/002 E/S5/2.0M NME/L.0M/113
05/122 ESE/5/Z.0M S3E/1.5M/8 3

THE INTERMNATIOHNATL ICE PATRCOL ESTIMATEZ THE LIMIT OF ALL
ENCWKH ICE TO EXTEND FROM THE NEWFOUNDLAND COLST NEAR 4639N
5305w ToO 4415w 4345w TO 4415 4800W To 4630M 4500w TO 4845k
4515w ToO 5000M 4330W TO 5300N 4930W To 5800N Se00W THEN
BEASTWARD .

Z. NCW RECCMMEND: A% SAFE NAVIGATTION PERMITS, RL/45M40W,
EL/4400M4730W, THEN DIRECT HATLIFAY BASSTING MNORTH OF SAELE
TELAMND.

COMMENTS: FEVISED ROUTE SUGSESTED TO PASS WELL EAST/ SOUTH
OF GALE(3) LIATED ABCOVE (MAY BEE NEAR 3TCEM INTENSITY MAY
IZRD-4TH) AND THE EXTENSIVE ICEEERG AREL.

PLEASE ADVISE INTENTICNE
Brgds/Message no.Z2
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3-Panel Track/Weather Chart

- e 2] Heavy Solid - Recommended Aoute
. - - B Thin Solid— Pressure fhpa)
05 Sepi‘ember 2007 Heavy Dash - Sig Wave Height (m)

Appiied Weaather Techn ology

Arrow — Estimared Ship Poaition

« Dbetter understanding of
given recommendation

« Weather data
(windbarbs, pressure
contours, significant
wave height)

= Voyage track and dead-
reckoned position
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Onboard Solution

BON VOYAGE SYSTEM

Onboard weather display and route optimisation software

Data requests and forecasts provided through e-mail

Weather parameter: Surface pressure, 500 mb heights, surface winds, sig.
wave, swell, tropical storms, ice, current, sea surface temperature

Route input & comparison
Route optimisation with weather constraints and nogo areas

Voyage simulation
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Recent AWT Developments

VALID 2007041300 SP CDIR C

QATW ~T0==cO

= AWT proprietary forecast out to 16 days

= Merging tropical cyclone warning winds with GFS model winds
=  AWT WWIII Wave Model
Run twice daily 00 and 12 -> T+384

Unique AWT spectral energy decomposition sea, Swell + Primary, Secondary etc (up to 5)
Unique AWT blocking (suppress energy passing through land)

= Global NCOM current data JunGulfStreamO.qgif
= Routing and Avoidance of Heavy Motions
severe motions alert through Avoidance of Roll Resonance or Wave Impact (ARROW) program

= -




Merge tropical cyclone warning winds with GFS model winds

Unmodified GFS
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Optimization

Objective functions

» Voyage time - min. (least time track)

» Fuel consumption = min. (least fuel track
for required arrival time)

Constraints

s Weather induced constraints
s NOGO areas



Busan - Long Beach
(ship routing for efficiency)

120E 13sE 150E 165E 1?{,\%‘5;} {’ﬁ 150W 135W 120w C05W

J

i;; -e::ﬁ? ‘%x 2
Samnitapplie tt;roeﬂathgﬁor’n'"1r 135E oE . 'eTha  1esE ‘180 165W 150W - 13w

120W 105W

The recommended route by AWT was shorten about 490 nm and about 20 hours of sailing time was saved.




Seattle — Yokohama
(ship routing for reliability)

120E 135E 150E T O16SE -y ) ﬁw 150W T g5 T T 12%&{
o
P -

GON

SON

40N

5
A
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'-‘é {;: * oL

'.\Qrv\aumpp\iegﬁeg‘ther.cumss 150E 185E 180 165W 150W 135W 120W 105w

Along the actual route, the vessel was
sailed at an economical speed, with
further reduction during the last 17
hours of the voyage. It is estimated
that the vessel consumed 92mt/day
at 20.5 knots for the first 8.1 days of
the voyage, then reduced speed
further. Total consumption for the
voyage was 787 mt.

At max calm speed of 21.5 knots, it is
calculated the ship would consume
about 105 mt/day. It is calculated
that the voyage would have taken
254 hours. At 105 mt/day, the ship
would have consumed 1111mt of fuel
oil.

Therefore, 325 mt ifo were saved
along the recommended route, along
with an arrival 43 hours earlier.
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We can do a lot...but if Master Is not following the
given recommendation...

120E

135E 150E

Route Comparison

DISTANCE

TIME ENROUTE
AVERAGE SPEED
CURRENT FACTOR
WEATHER FACTOR
PERFORMANCE SPEED

165E 18 =

ACTUAL ROUTE
6410 NM

444.6 HRS

14.4 KTS

-0.1 KTS

-2.1 KTS

16.6 KTS

150w 135w 120w

RECOMMENDED ROUTE
4630 NM

302.9 HRS

15.3 KTS

0.1 KTS

-1.4 KTS

16.6 KTS



'._
... no charts on board

« MASTER ADVISED ON DEPARTURE STEWART ISLAND THAT HE HAS NO CHARTS FOR
UNIMAK PASS OR ATTU ISLAND. HE GAVE INTENDED WAYPOINTS SOUTH OF THE
ALEUTIANS. '

« HISINTENDED ADDS ONLY APPROX 35NM. HOWERVER, WE CALCULATE APPROX 10
HOUR LATER ARRIVAL DUE TO WEATHER CONDITIONS.

@ AWT 2007 7oV . oW
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Issues In Ship Routing

m  The Polar Route — Could save lots of fuel, but not really a function of
weather routing

m Load Line Limits / Institute Warranty Limit — Silly & antiquated policy which
expose ships to very heavy weather and can cost huge amounts of fuel.

Insurers should have details on where the greatest amount of damage occurs.

m Piracy - IMO guidelines indicate to pass 100 nm north and east of Socotra,
which exposes them to the heaviest monsoon conditions.

3,450-TEU container vessel M/V Ital Florida built 2007, lost at least three
containers in severe seas between June 16 and 19 in the Arabian Sea. The
vessel faced waves of 7-10m in height. The ship's deck also suffered storm
damage. She arrived in port on June 22 with a substantial port of its containers
shifted to starboard and damaged.

Panamanian chemical transporter M/V Fairchem Steed / Alexander C sank in
strong weather in the Arabian Sea between Socotra Island and the south coast
of Yemen after being battered by high winds and waves.




5 Year Growth

. 2002 /5-80 routes per month

. 2007 approx. 2000 routes per month
. 650-700 outgoing messages per day

. close to 1500 incoming messages per
day




SHIP EFFICIENCY




