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Mission: Protection of Life and Property,
Economic Enhancement

Products
Text - Metarea Sat-C bulletins,
NAVTEX

Graphics — HF Radiofax,
FTPmaill,
web

Digital — Gridded winds and waves
FTPmail
Nomads
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Ocean Prediction Center:
Vision

Provide the world’s best
marine weather decision support services,
preventing loss of life and property at sea.
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Responsibility

NWS Offshore Waters
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BEAUFORT FORCE 8
WIND SPEED: 34-40 KNOTS

SEA: WAVE HEIGHT 5.5-7.5M (18-25FT), MODERATELY
HIGH WAVES OF GREATER LENGTH, EDGES OF CREST

BEGIN TO BREAK INTO THE SPINDRIFT, FOAM BLOWN IN
WELL MARKED STREAKS ALONG WIN

D DIRECTION

BEAUFORT FORCE 10
WIND SPEED: 48-55 KNOTS

SEA: WAVE HEIGHT 9-12.5M (29-41FT), VERY HIGH WAVES

WITH LONG OVERHANGING CRESTS, THE RESULTING
FOAM, IN GREAT PATCHES, IS BLOWN IN DENSE WHITE
STREAKS ALONG WIND DIRECTION. ON THE WHOLE, SEA

SURFACE TAKES A WHITE APPEARANCE, TUMBLING OF THE
SEA IS HEAVY AND SHOCK-LIKE, VISIBILITY AFFECTED.

Beaufort Wind Scale

Administratively Confidential - Not for Redistribution

WARNING
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BEAUFORT FORCE 9
WIND SPEED: 41-47 KNOTS

SEA: WAVE HEIGHT 7-10M (23-32FT), HIGH WAVES, DENSE

STREAKS OF FOAM ALONG DIRECTION OF THE WIND, WAVE

CRESTS BEGIN TO TOPPLE, TUMBLE, AND ROLL OVER.
SPRAY MAY AFFECT VISIBILITY.

HURRICANE
FORCE

WARNING
Force 12

BEAUFORT FORCE 12
WIND SPEED: 64 KNOTS

SEA: SEA COMPLETELY WHITE WITH DRIVING SPRAY,
VISIBILITY VERY SERIOUSLY AFFECTED. THE
AIR IS FILLED WITH FOAM AND SPRAY

NWS Marine Weather



http://www.crh.noaa.gov/greatlakes/safety/?s=bea
http://www.nws.noaa.gov/om/marine/home.htm
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Application - Vessel
Avoldance Practices
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Heavy Weather Avoidance

48 HR SURFACE FORECAST
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Hurricane Chris — Extreme Weather
J_,;_:rll 0elCI

/
/

* Nearly all vessels avoided
extreme winds and seas.

 Tanker GAN-TRIUMPH
Enroute Spain to NYC
« Encountered Hurricane Chri
e 2300 ~15 nm ENE center
* 0045 W of center
* AIS shows vessel slowed and
did a loop of ~140 nm
4§ * AltiKa - seas to 30 ft
-« ASCAT-A - HF to E of center
« Large area TS winds

GAN-TRIUMPH

tanker ~ d:3d
262 Deg 5 kt inlis

* No observations received from shig
* No report of impact to vessel

SHIP 18071172300 K
180711/2300 GOE! CHI3 1R_10.4

Ocean Prediction Center




Vessel Encounter with Hurricane Chris —July 11-12, 2018

5 X- vessel position via Satellite AlS
 GOES-ECONUSIR_10.4 .
1602 UTC 7/11/18 — 0637 UTC7/12/18

z2Vesse] nominal speed —14.5 knots
w Speed lessthan 10 knots — 25h 46m
2 less than 5 knots — 54m
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10— — — —
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__________________________

180711/1602 GOES16 CH13 IR _10.4
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Observations:
Extreme Weather, 4-5 Jan 2018
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wiie \Wave Growth and Dynamic*
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Wawve Height at 44137

Image Credit: MNOAAR/MWS MOEC 2 1] i
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:: Doubling of wave heights
£ In6hours from 28 ft to 56 ft (17m)
305 0300-0900 UTC.

5 ft to 56 ft in 27 hours.
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O:III|III|IIIIIIIIIIIlIII|III|III|III|III

01/01 0L/01 0102 01/02 01703 01/03 01/04 01/04 01/05 01705 0L/08
o0 GMT 12 GHT o0 GMT 12 GMT 0O GMT 12 GWT 00 GMT 42 GMT 00 GMT 12 GMT 00 GMT

12431 0L/01 o101 01/02 01402 0L/03 01403 01,04 01404 01405 0105
19 EST OF EST 12 EST 07 EST 19 EST OF EST 19 EST OF EST 19 EST o7 EST 19 EST ST {0108/ 6500 CoBRLo CHIT IR 10,4

180105/0900 GOES16 CHI3 IR 10.4




12 15 18 21 24 27 30 33 36 39 42 45 70
T = T T T T I I T

1616

21.76
26.79
23.06
23.98
21.49

1615
26.80

46 - 61 feet



PX‘O P\TMOS‘PH&?/
(9]

%,

Wave Model Comparison
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Experimental Multi-grid Wave Model

G 180219/2220
SGHH_180219/2220
NWH3_HWW3 MON 180219/2100V¥009 SIG WAVE HEIGHT (FT)

=40
SGWHA 180219/2101
WAVE_OP2bE HON 180219/2100V¥021 SIG WAVE HEIGHT (FT)

18



Wave Heights —
5 Altimeters
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2174 MONTHLY WEATHER REVIEW

Explosive Cyclogenesis

FiG. 21. An alternative model of frontal-cyclone evolution (Shapiro and Keyser 1990): incipient broad-
baroclinic phase (1), frontal fracture (II), bent-back front and frontal T-bone (111), and warm-core frontal
seclusion (1V). Upper: sea level pressure (solid), fronts (bold), and cloud signature (shaded ). Lower: tem-
perature (solid), and cold and warm air currents (solid and dashed arrows, respectively).

VOLUME 121
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o /wp-content/uploads/2016/02/160207 goesl4 visible Gulf Stream storm anim.mp:

NOAA GOES-14 IMAGER - VISIBLE 0.63 MICROMETE


http://cimss.ssec.wisc.edu/goes/blog/wp-content/uploads/2016/02/160207_goes14_visible_Gulf_Stream_storm_anim.mp4

ERMA ‘ Environmental Response Management Application
Arctic
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NOAA-18 Sea Surface Temperature: February 08, 2016 1037 GMT

Rutgers Coastal Ocean Observation Lab
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Wind Speed (knots)
METOP ASCAT: Feb 7, 2016

12 17 23 27 33 42148 56 63 74 156

”
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Bright red indicates
65 kt winds, low-end
hurricane force (>63 kt) _
I e
Maroen and brown
indicate storm force
winds, 48-63 kt
|

Yellow ahd orange
indicate gale force
winds, 34-47 kt

ASCTB_HI 1602 0’&7’6?7
ASCT. HI 16020870318




Anthem Of The Seas Vs Huge Waves And 120 MPH Winds. Viewed From My Room On The Third Deck. NO MUSIC!

http://www.metaspoon.com/waves hip?cat=news

MORE VIDEOS [/osgmpasa'm amuRL


http://www.metaspoon.com/waves-pummel-ship?cat=news

Ocean Prediction Center:
Heavy Weather Avoidance

QUANTITY DISTRIBUTION OF HURRICANE FORCE WIND EVENTS, JUNE 2016 — MAY 2017
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source: OPC Atlantic and Pacific surface analyses

TOP: heat map of total distribution of hurricane force 55 - -
low centers and hurricane force wind events (i.e., 0% ——
Greenland tip jets with no associated low center) for %
= 38.8
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Gulf Stream Effects

Trapped Swell
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Significant Wave Height (feet)

- Feb 0. 2017
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File Option Roam Exit
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File Option Roam Exit

H EEIERELKY = il I IR ESy|
| | Jl'.l-‘r"'u"__ iy 1 Z | T e . : b I-_:“ .J.n_nl
37 97 3F 12 48 56 ¢ g i b33 4 43;{§?Jlgﬂﬁg 1507, ’{U

B a g e

¥ T f Al & s 7 7 G or? e

i J 4 %@ij}f% {f % / éﬁ%{ﬁ }ﬁ%ﬁ s,
il j’“j /15 {YffJ AAL At 2

. § j/j}{///’///j i ) /. /J?Jﬂﬂ/ﬁf%%.

R e

L7 TR s (o =

. s ]

Mar 8,2005 | .77
0930 UTC 5

’ﬁ’f

ot l.- --. T g



File Option Roam Exit Help
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‘Mar 8, 20C
10930 UTC
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Increasing use of ocean models - g Sler A e u
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S-412 ECDIS*
Weather Overlay
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SRARNINGS .

-+ .GALE WARNING...
«WITHIN AREA BOUNDED BY 15N94W TO 16N94W TO 16N9EW TO 15N96W T(f
14951 TO 14N94W TO 1SNDAW...INCLUDING THE GULF OF
TEHUANTEPEC... N WINDS 25 7O 35 KT. SEAS 8 TO 10 PT.

.12 HOUR PORECAST WITHIN AREA BOUNDED BY 1SN9SW TO 16N9SW TO
14N96W TO 14N9SW TO 1SNOSW...INCLUDING THE GULE OF

4 |TEMUANTEPEC... N TO NE WIND3 20 TO 30 KT. SEAS § TO 10 rFT.
ELSEWNERE WITHIN AREA DOUNDED BY 1SNOSW TO 1SNDEW TO 14N9TW TO
12M961 TO 11N9SW TO 1INP4M TO 1SNOSK N TO NE MINDS 20 TO 25 KT,
SEAS 8 TO 10 PT.

.24 HOUR PORECAST WITHIN AREA BOUNDED BY 16N9SW TO 1SN9EW TO
14¥97W TO 13N97W TO 14NOSW TO 16N9SW...INCLUDING THE GULF OF
TEMUANTEPEC... ¥ TO NE WINDS 20 TO 30 KT. SEAS § TO 10 FT. S
.48 HOUR FORECAST WITHIN AREA BOUNDED BY 16N94.S5M TO 16895M To |V
15.5895.5W TO 14N9S5.5W TO 14N9SW TO 14.5N94.5M TO
16494.5W. . . INCLUDING THE GULF OF TEHUANTEPEC... N MINps 20 7o 3| /|
KT. SEAS 8 PT.
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* ECDIS: Electronic Chart Display and Information System 36



Summary —
satellite winds and wave

« Operational use - support of Safety of Life at Sea
— Similar use as buoys, ships — warnings

 Verification
— Models (real-time)
— Models (biases)
— Forecasts

* To determine challenges
— Waves in the Gulf Stream, explosive deepening storms

« Growing use of Ocean Models (SSHA)
* Vessel avoidance practices

37



