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Tropical Analysis and
Forecast Branch (TAFB)

* Year round (24/7/365) products
* Marine forecasts (graphical and text) and discussions (MIM)
e Surface analyses and discussions (TWD)
e Aviation forecasts and warnings (backup responsibilities) ***

e Satellite-derived rainfall estimates

e Tropical cyclone intensity estimates using Dvorak technique
 Media support to NHC (English, Spanish, French)
e Radar tracking of tfropical cyclones

e Forecast support to Hurricane Specialists (Marine)
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TAE : Forecast Duties

Cific/ oy, = e
fa Atloy S

Northeast Pacific HighiSeas  Forecast
(FZPNO3IKNHG)

" Iropicall Cyclone Wave Height Estimates

b . 7 East Pacific Tropical Weather; Discussion
— Pacific/Classification Desk (AXPZ20 KNHC)

Sea State Analysis
Wind & Wave Forecasts
\Wave Period Forecasts

Dvorak Tropical Cyclone Satellite
Intensity; Estimates

Micreowave Satellite Pasition Estimates Surface Prog. Forecasts
@bjective Dyvorak: Satellite Intensity’ Estimates High Wind Graphic
Satellite’ Rainfalll Estimates 1€ DangerArea Graphiic




TAFB Forecast Duties

IghtSeas, Forecast:
(FZNT02 KNHG)

Ul off Mexico @ffshore
Waters Forecast (FZNT24 KNHE) Sea| State Analysis
Caribbean/Atiantic Offshore Wind & \Wave Forecasts
VWaters;Forecast (FZNT23 KNHE) Wave: Period| Ferecasts
NAVIEX Forecasts (3) Surface Prog;, Forecasts

(EZNT25 KNHG, EZNT26'KNHG, & EZNT27/ KNHE)

Marine Weather: Discussion
(AGXX40 KNHC)

AtIantlc Forecast Desk ¥ ,




Surface Analysis
G-hourly for-area from| 205 te 30N
between 10E and/ 140W
3-hoeurly: mainly for; Gulf; off Mexico,

Elerida, Mexico,

Pan-American =8 Atlantic/Pacific A
lemperature/Precipitation 1able

Meteoroelogical [Discussion (Graphical Eorecast Products

Atlantic.: ropicall /| eather: : iscussion Surface Prog: Forecasts
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TAEB; Staffs “411™ Desk between
August 1- Octoeker 20:
Relieves other 3idesks durnng the
pUSy peak efi the hurcane seasoen.

Back-Up Responsibilities
*QPE s Atlantic High Seas & @fishoere

I

Eorecasts A e
*Honolulu'S: Pacific HSE & Satellite ==
EProducts

sAviation Products ever: Carilbhhean
& GulfiefiMexico (FACA &
SIGMETS)




Additional TAFB Duties

HuUrrcane: Suppert Meteonelegists

* \WSR-88D radarfixes for: landialling
repicalicyclones

s Mediaisuppert durng trepical Cyciene events

* [ropical cyclone ferecast support

* Hurricane Liarsoen leam (HLT)
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Dvorak Classifications
(Intensity & Position Estimates)

3222 3075
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2850
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Microwave Fixes began in 2004
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Surface Analysis
o[gle
Tropical Weather Discussions
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@ipSHRENICPRICEINYEGIRE
Dlisessieinl (RALR) =

din’ language narrative text product descrbings:

— Major: Synoptic scale: features and/significant areas of: disturbed
weather,

— Short-term trends and forecasts (Up tor~48 hours)

— Meteorological reasoning for: current features/weather and
trends/forecasts

— Model performance; degree: of:confidence in forecast

® WO separate products cover tropical North Atlantic and
eastern North Pacific ©@ceans, and adjacent land areas

e Provides tropicallweather information to these Who

need to know! the current state of; the atmosphere ana
expected trends




General WD Forman:

il Eeatures
— [ropicalland Subtropical Gyclone

— Significant:feature that-has the possibility: of
developing into a Ic.

 [ropical WWaves
o [IICZ

® [J)ISCUSSION=- Areas can change:with weather.
pattern
— Gulf;offMexico
— (Garibbean
— \Western and Gentral /Atlantic
— Eastern Atlantic




pecial Features SEcton

verdlllstructirelorappearance ofsystem
futdrelintensity; changes following current i

forecast

e' Discuss associated middle/upper-level features and
CONVECLIon

Tropical WWaves Section

® [DiScuss from east to west

¢ Summarize strength, position (including leveliof;uncertainty),
and moyvement; Including reference to familiar:geographic
l0Cations

8 Provide reasons for; positioning (wind shifts in timesections,
pressure falls, features in satellitetHovmoeller-diagrams, etc.)

[ndicate associated convection, other:impacts




elfel elpiel Teells )leceleie
1o Consiriie a WD

¢ (Climatological' knowledge and/or-data
e Recent:
— [AEB/surface analyses
— SUrface and/upper: air: observations
— (Geostationary infrared, water:vapor, and visiblelimagery

— Satellite-derived winds (€.g., QUIKSCAV;, GOES cloud-and
water; vapor-tracked winds)

— Radar; opservations
— Lightning Data
e |latest modellanalyses and forecasts
¢ (dropical) Meteorological knowledge and analysis techniques
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E CARIBBEAN TROPICAL WAVE LOCATED ALONG 63W S OF 19N MOVING WEST
15-20 KT. THE CAYENNE VERTICAL SOUNDING SHOWS & WEAK WAVE
PASSAGE. . . GENERALLY ABOVE 900 ME. . SOMETIME EARLY ON THE 21 JUN.
BY EXTRAPOLATION. . . THIS WOULD PLACE THE WAVE IN THE VICINITY OF
THE LESSER ANTILLES. THE CONVECTIVE PATTERN IS DISORGANIZED DUE
TO0 STRONG VERTICAL SHEAR E OF AN UPPER LOW OVER HISPANTOLA AND
MOST OF THE TSTMS ARE STILL LAGGING SE OF THE WINDWARD ISLANDS.
WIDELY SCATTERED MODERATE CONVECTION FROM 7N-14N BETWEEN S54W-64W
MOVING TOWARDS THE WINDWARD ISLANDS AND NE VENEZUELA.

23

18/
622/12 V(KT)



G. Berry
C.Thorncroft
A. Levine
A. Penny

entiving Trepical \Waves
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IR/SF
310K PV
315K PV
320K PV
340K PV

925 Wind/SF
850 Wind/SF
700 Wind/SF
500 Wind/SF
200 Wind/SF
925 RVor/SF
850 RVor/SF
700 RVor/SF
700 Curvature Vorticity

120°W

0.3

-240
-240
-240
-240
-240
-240
-240
-240
-240
-240
-240
-240
-240
-240

Plan Maps

Hovmollers

Satellite Overlays

CAG diagnostics

GFS 315K Potential Vorticity and Wind

PV (PVU = 10° K kg™ m?s™, shaded; 1.5 PVU bold black contour) and Wind (kts, barbs)

105°W

Run: 27 Feb 06Z, Forecast: 0 hr, Valid: 27 Feb 06Z
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Marne lierecasiing imeline
1986-2000

o - [ropical Satellite Analysis and Forecast
(T'SAF) Branch acquires High Seas responsibility. from
— WEFO San Francisco (HSEFEP2)
— WFO Miami (HSFAT2)

J — [ISAE acquires High Seas responsibility: for
METAREA XVI — Peru (HSFEP3)

J — [SAF becomes TAFB

© — TAEB acquires the Offishere waters forecast

respoensibility from
— WFO Miami (OFENTS3)
— WFO' New: Orleans/Slidell’ (OFENT4)



Marne iorecasiing imeline
2001 - 20112

° - TAEB added new offshore waters forecast
Zone to cover the Tropical North Atlantic east of the
Windward/LLeeward Islands

o 2010 — TAEB provides enhanced decision
support services (EDSS) in the wake of the Deepwater
Horizon Oil Spill

— Experimental gridded marine forecasts

— Experimental Graphicasts




= Glojssipelien Ssisnns: Avelilelols
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(coastal=Marine ’Automated INetwork(E-MAN)
BUOYs: (moorediand drifiing)

Volunteer @usernving Ship (VS

Satellife berved Products



http://www.ndbc.noaa.gov/images/Stations/fwyf1.jpg

Sejrclits Plejrel Seltjfesss

* WINIDSAT 25 km

o ASCATIS0/25 KM

* @SCAIIS0km

s SSMYIH(wind speedionly)

s Satellite-adernvedwinas
(lew-level clovd drifiwind
SpPEEd andidireclion)

o Alfimeters: Jason | & |
And EnVIsat

(Wave heightenly)
s IRMMI(Windispeed enly)



http://winds.jpl.nasa.gov/missions/quikscat/seawinds_img.cfm

=Ahanced Sea State Analysis

Sandy 28 Oct 2012 ~0600Z
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NWEPIMoeGEIGUIdance

e GES — Traditionally: primary. model for
NWS/TAEB forecasters -24 km Yy = g
® GES Ensemble — Probability of 20 and ,f,a _. = QO
34 kt winds, mean MSLP, “spaghetti™ T4 D W) ; NN
high/low. plots.
o NAM/SREF — limited domain problem
for TAEB's large Area of Responsibility
e (Other Global Models
— NAVGEM
— UKMET

- e

— CMC




WE Wave Model GUidance

o NOAA Wavewatch III
(GES based wind field)
— Regional scale (WNA/ENP)
- GEDL version (NAH)
- Multi-Grid (Resolutions)
s FNMOC Wave
(NAVGEM based wind field)
o UKMET Wave
o ECMWE Wave
o WW3-ENMOC Ensemble
WW3' Ensemble
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STRONG NE TO E WINDS

oCURH W GIYHEIAR,

EXCEPT LATE FALL

Pacific ' Atlantic
— Cold Fronts Gales in Gulf;of: Mexico/SW North Atlantic in Winter,
— NE Trades Shelf,water: effect in NW Gulf;of;Mexico in winter.
— Funneling “Gap” winds Persistent Easterly Trades
o Gulf of Funneling winds
Tehuantepec Yucatan Channel
e Gulfof Florida Straits
Fonseca/Papagayo Caribbean Passages

e Gulf of Panama SW Caribbean within 60-120 NM of.Colombian
Sea of Cortez cuua!

Saja Califurniz

(9



QR SEQS FONEeCasis

rSeas; Ferecast Includes synepsIs of
Wweather features and 24 and 48
ROUr ferecasts

o High Seas Ferecasts only include winds
20 kt o' greater and/e) seas 8 1t or
Righer

o Significant Convection andl Areas, of Feg
and Visipilities < 3 NIVl



AR c Monthly Percentage of TAFB High Seas Forecasts
with Warnings® (Atlantic and East Pacitic )

Percentage of TAFB High Seas Forecasts with Warnings
Both Basins Combined 2004-2011

with Warnings
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@ishereWaEiers Eereec@sis

Ofifishore [Forecasts are 5-day forecasts geared
teward recreationall and smaller fishing vessels,
WhHICh may Spend: a few days at sea

* Offshore Forecasts are broken into smaller zones

* (Offshore forecasts are a more detailed forecast than
the High Seas; as ALL winds and seas are ferecast
QUL te 5 days.

* [ight winds may be stated as "5 to 10 kt", seas are
ferecast down to) 1 foot.

* Offshore ferecasts are period rather than event
driven



urrent Atlantic OFF zones
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Ldad
FZINT23 KNHC 27@911
OFFNT3

Offshore Waters Forecast for the SW and Tropical N Atlantic and
Caribbean Sea

NWS MNational Hurricane Center Miami, FL

411 AM EST Tue Feb 27 2018

Offshore Waters Forecast for the Tropical N Atlantic from 87N to
22N between 55W and 64W, the SW M Atlantic S of 31N W of 65W
including Bahamas, and the Caribbean Sea.

Seas given as significant wave height, which is the average
height of the highest 1/3 of the waves. Individual waves may be
more than twice the significant wave height.

AMZ@e1-272115-

Synopsis for Caribbean Sea and Tropical MW Atlantic from @7N to
19N between 55W and 644

411 AM EST Tue Feb 27 2018

.SYNOPSIS. . .Winds will pulse to strong at night along the coast
of Colombia throughout the pericd. Similar winds will pulse in
the Windward passage, and along the SE coast of Hispanicla
through Wed night. Large swell will cross the tropical Atlc
zonas Wed night through Fri night. A more significamt swell
event will affect the Atlc Passages E of 6%W by late Sat.

£%

AMZ@11-272115-
Caribbean N of 18M W of 85W including Yucatan Basin-
411 AM EST Tue Feb 27 2018

.TODAY...NE to E winds 1@ to 15 kt. Seas 3 to & ft.
LTONIGHT...E winds 1@ to 15 kt. Seas 3 to 5 ft.
.WED...E to SE winds 18 to 15 kt. Seas 3 to 5 ft.

.WED MNIGHT...E to SE winds 18 to 15 kt. Seas 3 to 5 ft.
L.THU...SE winds 18 to 15 kt. Seas 3 to 5 ft.

.THU MIGHT...E to SE winds 18 to 15 kt. Seas 3 to 5 ft.
.FRI...E to SE winds 18 to 15 kt. Seas 3 to 5 ft.

.FRI MNIGHT...ME to E winds 5 to 1@ kt. Seas 2 to 4 ft.
L.SAT...NE to E winds 18 to 15 kt. Seas 2 to 4 ft.

.SAT MIGHT...NE winds 18 to 15 kt. Seas 3 to 5 ft.

$%



arine Weaiher Discussion

uedlwice Daily' = between 1:00-2:30 AM/PM
* Sections ofi Product
— Synepsis and Foerecast Discussion
— Current Warnings (Gale, Storm, T.C.)
* Discussion Area
— Gulf of Mexico
— Caribbean Sea
— Southwest NFAtlantic S of 31N W of: 55W
* Synoepsis/Discussion

— |VIajor synoeptic scale features influencing Offshore
\Waters arnea

— Significant/relevant surface/ship/pbuey elhser/ations
— SSMI/QUIKSCAT Observations

— Perfermance of models (GES, NOGAPS, NWW3) with
current forecast Sscenarios



SYNOPTIC
PATITERN

EXYIENDED
O)UTLEE)C)K
S5 DAYS

WARNINGS

zifina Wazitnsre Diselusssion

MARINE WEATHER DISCUSSION
NWS TPC/NATIONAL HURRICANE CENTER MIAMI FL
135 AM EST MON FEB 12 2007

MARINE WEATHER DISCUSSION FOR GULF OF MEXICO...CARIBBEAN SEA AND SOUTHWEST NORTH ATLC S OF 31N W OF 55W.

GULF OF MEXICO...INCREASING SE RETURN FLOW EVIDENT ACROSS THE NW GULF WITH SEVERAL PLATFORMS REPORTING 20 KT
WINDS. FI SFWHFRF CONDITIONS ARF RATHER TRANQUII . SFC TROUGH ACROSS THFE FI ORIDA STRAITS APPFARS TO RFE I IFTING
NWD IN ADVANCE OF AN UPPER LEVEL SHORTWAVETROUGH OVER THE CNTRL GULF. GFS HINTS AT SFC LOW DEVELOPVIENT
HICH MAY BE A RESULT OF CONVECTIVE FEEDBACK IN THE MODEL. FOR NOW WILL NOT INDICATE A SFC LOW. IN ANY EVENT
THE ONLY NET EFFECT WILL BE A WIND SHIFT AS THIS FEATURE PASSES OFF TO THE NE EARLY TUE. MOST SIGNIFICANT CHANGE
IS THE ARRIVAL OF A COLD FRONT OVER THE FAR NW TUE WHICH SWEEPS RAPIDLY SEWD AND EXTENDS FROM CENTRAL FLORIDA
TO THE BAY OF CAMPECHE BY EARLY WED AND SE OF THE AREA BY THU. A SECONDARY SURGE OF COLD AIR ENSUES THU WITH
AN INCREASE IN NLY WINDS ACROSS MOST OF THE GULF W OF 90W. WINDS GRADUALLY DECREASE FRI. ALTHOUGH THE
OPERATIONAL RUN OF THE GFS HINTS AT GALES IN THE SW GULF...THE ENSEMBLE MEAN PROBABILITIES ARE ONLY IN THE
30-40 PCT RANGE SO WILL NOT MENTION GALES AT THIS TIME AND INDICATE NLY WINDS 25-30 KT WITH HIGHER GUSTS THU INTO
FRI FOR THIS AREA.

SW N ATLC...RATHER WEAK QUASI-STATIONARY FRONT EXTENDS FROM 26N65W TO THE FLORIDA STRAITS WITH THE WESTERN END
OF THE FRONT BECOMING ACTIVE IN ADVANCE OF A SHORTWAVE NOTED OVER THE GULF ABOVE. GFS INDICATES THAT THIS FRONT
WIl I BFE THE FOCUS FOR SFC I OW DEVEI OPMENT ON TUF AHFAD OF A MORE SIGNIFICANT SYSTEM WED AND THU. GIVEN THFE
CONVECTIVE FEEDBACK ISSUES WITH THE GFS COUPLED WITH THE FACT THAT THIS SOLUTION IS SHARED ONLY WITH THE LOWER
RESOLUTION NOGAPS...WILL NOT INDICATE A SFC LOW AT THIS TIME BUT RATHER MOVE THE WARM FRONT NWD W OF 70W LATE
TUE INTO WED. THE HIGHER RESOLUTION ECMWF/UKMET DO NOT INDICATE A SFC LOW. SECONDARY CYCLOGENESIS OFF THE
NC/MID ATLC COAST ON WED ENSURES BROAD FETCH OF INCREASING SWLY WINDS N OF 25N WITH WINDS 20-30 KT. ALL THE RELIABLE
MODELS HAVE BEEN TRENDING FURTHER N WITH THE SECONDARY CYCLOGENESIS AND THUS LESSENING THE CHANCES FOR GALES
OVER THE NORTHERN PORTION OF THE FCST AREA LATE WED AND THU BEHIND A STRONG COLD FRONT. ENSEMBLE PROBABILITIES
HAVE ALSO TRENDED LOWER AS WELL TO 20-30 PCT. THE COLD FRONT ENTERS THE FAR NW PORTION OF THE AREA WED AND
EXTENDS FROM 30N70W TO S FLORIDA BY WED EVENING AND FROM 28N65W TO THE FLORIDA STRAITS BY THU EVENING. A
SECONDARY SURGE OF COLD AIR ARRIVES FRI AND INCREASES NWLY WINDS TO 20-30 KT OVER MOST AREAS N OF 25N.

WARNINGS...
ATLANTIC...NONE.

CARIBBEAN...NONE.
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Diagram of the 1-2-3 Rule

The danger area to avoid is the area inscribed by the connecting tangent lines of the outer most radius
of 34 knot winds plus a safety margin derived from the ten year average Aflantic tropica cyclone

position errors at the 24, 48, and 72 hour forecast positions. Adding 100 NM at 24 hour forecast, 200
NM at 48 our forecast, and 300 NM at the 72 hour forecast positions.

<8 Hour Forecast 24 Hour Forecast Mosttion
Position with Maximum of storm with maximum 34
24 KT wind radius &raan KT wind radius drawn as

as dashed circle dached crelo

Clrrant Storm Paction
wih maximum 34 KT
wind radius drawn as
dashed circle

72 Hour Forecast
Posibaon of storm
with maximum 24 KT
wind radius drawn as
dached circle




Are NHC Forecasts Getting Better?

NHC Official Track Error Trend
Atlantic Basin

W
o
o

9]
o

Forecast error (n mi)
N
(¢} o
o

g : :
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016
Year



NHC Forecast SKill

NHC Official Average Track Errors
Atlantic Basin Tropical Storms and Hurricanes
500 | | T T T

450 ; : ; . . ; ; 4

1960-69

1970-79

400

1980-89

350

2000-09

2010-16

Track error (n mi)

! [ !
2 24 36 48 72 96 120
Forecast period (h)
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http://152.80.49.216/tc-bin/tc_display.cgi?ATCF_NAME=al132003.wrn&PROD=vis1km&PHOT=yes&ARCHIVE=Prev&SIZE=full&TYPE=ssmi&NAV=tc&DISPLAY=all&DIR=/tcweb/website/products/tc03/ATL/13L.ISABEL/ssmi/vis1km&CURRENT=20030906.1502.meteo-7.vis.x.ISABEL.13L.jpg&YEAR=2003&MO=Jan&BASIN=ATL&STORM_NAME=13L.ISABEL&STYLE=frames&ACTIVES=NONE

TAEB New: Producis/SERVICES

2010 - 2012
o Gridded forecasts of 10-m winds, MSLP, SIG
wave heights, Primary swell period, direction & height
o — Daily Graphicast to provide Enhanced
Decision Support Services (EDDS)
o — Introduction of Monsoon troughs and shear

lines on surface analysis
o — Experimental Satellite Rainfall' Product




TAFB New Products/Services
2010 - 2012

o - TAEB submitting reguest to change
marine zones in the offshore waters to smaller
zones to provide more detall

¢ Implementation -

o — Experimental Wind Speed Probability
based [IC Danger Graphic




MIDDLE GULF EAST GULF
Between 85L‘|’W Between 81°W and 85° W
and 90°W

N
NORTHWEST GULF
North of 25°N and
West of 90° W

SOUTHWEST GULF
South of 25°N and
West of 90°W

NORTHWEST CARIBBEAN
North of 15°N and
West of 75°W

SOUTHWEST CARIBBEAN
South of 15°N and
West of 75°W

>

SOUTHWEST NORTH ATLANTIC
South of 31°N and West of 65° W

TROPICAL NORTH ATLANTIC
7°N to 22°N, Between

55°W and 65° W

Including Waters North and
East of the Leeward and
Westward Islands

CURRENT OFFSHORE WATERS ZONES




Offshore Waters Forecast Zones

3 April 2012

- 70" o0*

Offshore Zone Configuration effective 3 April 2012
| .r/,/’ -
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AMZ115

Legend
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AMZ121 l I Offshore Zones

AMZ125
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MNHC/TAFE Experimental Gridded Marine Forecasts



http://www.nhc.noaa.goyv/experimental/offshores/

http://www.nhc.noaa.gov/tafb/gridded_marine/




' HC Rainfall Product: Prototype Text

o e Similar to old text product in
format, with differences in
e content:

24-hour QPE from 3 methods

-  Presented as a range of
rainfall within a 1°x1° box

-  Covers total area of 6°x6°
centered near disturbance

- Earth-relative coordinates
(i.e. no reference to “left-of-
center”/”’right of center”)
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d Speed Probability Based Tropical Cyclone
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Danger Area Graphics
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TAFB Plans 2012-15

® Sea State initialized in GFE using “optimum; interpoelation™
technigues from NWP guidance/surface observations —
— Replaces Sea Grid

o | ocally run WAW'— JHIF Preject with NRL -
e Work with MMAB'on valued added W\ —

e Enhanced marine products on the web
Point and click forecasts (MEM, Zones)

e Enhanced Decision Support Services (LLocal high reselution
grids)
e Enhanced Ecological Support Services (HAB, Oil Spill)

e (Collaborate/expansion of gridded marine forecasts with
International MET services




@oniaciTAES

siiel: 305-229-4425 (PACIlic)
306-229-4424 (Atlantic)
306-229-4426 (Analysii)
306-229-4454 (Branch €hief)
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