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Outline

Setting the Stage (00:00-00:45)
e |mporting Fixes
e Determining Initial Location, Intensity, and Size
e Send and receive model guidance

Creating the Forecast (00:45-02:00)
e Track
e |ntensity
e Wind Radii




Outline

Forecast Coordination (02:00-02:15)

e Coordinate U.S. and International Watches/Warnings
e Coordinate rainfall and other TC hazards

Product Preparation (02:15-03:00)

e Public Advisory
e Discussion




NHC Forecast Cycle

Time (HR : MIN) Event

Issue Tropical Weather Outlook
00:00 Issue Intermediate Public Advisory (if necessary)
Synoptic time / cycle begins

00:30 Receive satellite fix data

00:45 Initialize models

01:00 Receive model guidance and prepare forecast

02:00 NWS / DOD hotline coordination

03:00 Advisory deadline

03:15 Media, EM briefings, social media messaging

06:00 New cycle begins




18:00u1C | Synoptic time / cycle begins

Hurricane specialist analyzes available observations
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Working Best Track in ATCF
through 1200 UTC
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Reconnaissance Aircraft (Air Force)
Scheduled between 1800-0000 UTC
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Overnight Microwave Imagery
AMSR- 16/0650 UTC

92°W 20°W 88°w 86°W 92°W 20°W 88°wW 86°W 84°w 82°wW

92°W  90°W 92°W 90°W 88°W 86°W  84°W 82°W

37 GHz Color Composite 89 GHz Color Composite
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ASCAT-B 1514 UTC
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ASCAT-B 1514 UTC
ldentify the center of the Tropical Storm




ASCAT-B 1514 UTC
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Let’s enter the fix into the ATCF

JAD.
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Working Best Track with
1514 UTC ASCAT-B Fix

? 1514 UTC
ASCAT-B



While we wait for the Aircraft
and Satellite Fixes...

let’s examine the 1200 UTC
model guidance
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18:00-18:30UTC|  Receive fix data

Hurricane specialist receives estimates of location and
intensity via satellite imagery from 2 different agencies

Determine the center location

Determine past motion (6-12 h)
Determine the intensity/wind speed

Determine various wind radii
34-, 50-, and 64-kt (when applicable)




18:00-18:30UTC|  Receive fix data

(5]5]5] ° ° ° °
URNT12 KNHC 161845 The first reconnaissance mission of
VORTEX DATA MESSAGE AL502020 thiS Storm iS underway’ and the

A. 16/18:95:207
. Position plane located the center of the

- [Bxrve 101w Minimum pressure tropical storm just after 18Z. Final

NA ° . °
NA fix with an outbound maximum
. Maximum surface wind

883 deg 57 nm 17:45:807 flight-level wind of 48 kt, that

087 deg 42 kt

010 deg 76 nm 17:41:007 equates to 36 kt (75%) at the

39 kt
133 deg 81 nm 18:33:30Z surface.
225 deg 48 kt
133 deg 165 nm 18:42:00Z
21 C / 766 m

23C 7 757 m _ _ Let’s see how this compares to the
20 C / NA Maximum flight

éég; i 3 N level wind ASCAT fix while we wait for the

U. AF305 ©114A CYCLONE OB 07 Dvorak fIXES to arrive
MAX FL WIND| 48 KT ]133 / 105 NM 18:32:007
SLP EXTRAP FROM 925 MB
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Working Best Track with
1804 UTC Aircraft Fix
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Vis Satellite Image- 1800 UTC




IR Satellite Image- 1800 UTC
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TAFB and SAB Dvorak
Satellite Fixes

TAFB SATELLITE CLASSIFICATION
Basin: Atlantic Name: AT.682020
Date: 16 Apr 2020 Time: 18:00 urc
Latituds: 19.2N Longitude: 85.6W
SATELLITE: CHANNEL: RESOLUTION (EM): LOCATION CONFIDENCE:
GOES16 VIS IR 1 5
CLASSIFICATICN TYPE: . ’ .
Tropical, DT = 2.5 BASED ON Curved Band WITH CF = 2.5 AND BF = 0.0 Now it’s time to
FINAL T: CURRENT INTENSITY: MAXIMUOM WIND (KT): MIN PRESSURE (MB): INTENSITY CONEIDENCE:

2.5 2.5 35 1005 2

24 HR DEV TREND T: MODEL EXPECTED T: PATTERN T: e nte r th e DVO ra k
D 2.0 2.5 A

EYE DIAMETER (NM): :;EERC'—OGZST: ﬂXGS and see hOW
they compare to

the aircraft and
SAB SATELLITE CLASSIFICATION the ASCAT

Latitude: 19.5N Longitude: 85.8W riMe (urc): 1745 UTC
r/cr numeEr: 2.5/2.5 (35 kt) sat: GOES-16

LOCATION CONFIDENCE: 3 prc: VIM zNaLYsT: BZ

PREVIOUS TAFB INTERMEDIATE FIX
DETE: 16 Apr 2020 TIME (UTC): 15:00
Latitude: 19.6N Longitude: 85.8W SAT: GOESle

LOCATION CONFIDENCE: 5 pIC: ANALYST: ASL




Now that we have all the 18z fixes, let’s determine
the 18z best-track position and intensity

1800 UTC
z SAB

1800 UTC
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Where do you think we should center the tropical
storm at 182?

A) 18.9N 86.2W
(recon position)

B) 19.0N 86.0W
(consensus
position)

C) 19.3N 85.8W
(Dvorak consensus)

D) Somewhere else




Where do you think we should center the tropical
storm at 182?

The NHC forecaster
selected the
consensus
position, but noted
the uncertainty
was higher than
usual




Checking Wind Radii from Aircraft Data




Checking Wind Radii from Aircraft Data
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Checking Wind Radii from Aircraft Data

Radii observed by ASCAT were larger than the sampling area of the reconnaissance
aircraft, however the aircraft data appears to confirm the large nature of the circulation

- 110nm SE
click Point| "




Determine the intensity and pressure

: Intensit
Fix Type (kt) Y
Recon (SR

Recon (Flight-level adjusted)
Dvorak (TAFB)
ovoral (548

What should we use for the initial intensity?

A) 35 kt
B) 40 kt
C) Something else



Determine the intensity and pressure

Pressure
FixT
IX Type (mb)

Aircraft (extrapolated from 925 mb) 1001

Dvorak (TAFB) 1005

Dvorak (SAB) 1005

Knaff-Zehr-Courtney W/P relationship

Dvorak Wind/Pressure relationship (40kt) 1002

What should we use for the initial pressure?
A) 1002 mb

B) 1001 mb

C) 1000 mb

D) 999 mb



Best-Track through 1800 UTC...
Ready to initialize the guidance.




Compute/Determine TC Motion

NHC typicallyuses a
longer-term
representative motion
to smooth out short
term wobbles,
however when a
cycloneis turning a
motion computed from
a shorter time may be
necessary

12 h: 355° / 4 kt
24 h: 315° / 7 kt




TC Size (outermost closed isobar)




Guidance parameters for 1800 UTC

Max Wind Radius
(Radius of Maximum
Wind/RMW)
determined from
aircraft, ASCAT.
importantfor storm
surge modeling

Vertical Extent of
Circulation:Subjective
indication ofthe
height/depth of a
tropical cyclone, used
by HWRF/HMON

Outermost closed
isobar computed from
surface observations.
May use global model
output when no surface

68 2020 MNorth Atlantic - WhMOADJ

Date-Time-Group:

Lat

Past 24 hr: 17.0 K

Past 12 hr; 18.1 I

Current. (130 y| TN
= 5

Eye Diameter:
hax Wind Radius:

‘ertical Extent of Circulation:
Central Pressure:
Outermost Closed |sobar:

Radius Qutermost Closed |sobar:

Speed/Quadrant ME (nm)

34 kt: 120 Y|

¥

w

Lon hax Wind (kt)

83.8 Wi 30
85.9 WY 30

v|~ E

40 };
[ i

¥|nm Guidance...
100 Y|nm

hMedium 700- 400 mb

1001 Emb

1010 ¥|mb

Bogus History... |

200 ¥|nm

Cancel

Dir (deq) Spd (kt)



18:45-19:00UTC

Initialize models

Submit the guidance to the super computer to run statistical
models and the next (182) cycle of dynamical models. And don’t
forget to run the HWRF/HMON!

File Tools Fixes Track Aids | Fields Forecast Advisory Graphic | Manage-Storms Statistics Messages Configure Help
Display Objective Aids..
Create Obj Aid Forecasts - Prepare Compute Data
T Crp R UAAL g
Enter Objective Aid.. List Compute Data
- Ohi ve Aid (no wind radii)... = z
Enter Objective Aid (no wind radii).. Send Compute Data

select storm
select map
print graphic
save graphic
email graphic
best tracks
b—track 34—kt
b-track 50—kt
b—track 64—kt
b—track RMW
b—track ROCI
b—track inten
b—track label

wind radi
autolabel
confidenc

intensiti
34kt wind
50kt wind
64kt wind

GPCE climatol
GPCE-AX

forecast trac
forecast wind
forecast seas
cumul wind pr

List Objective Aid Data...
Objective Aid Speed Analysis...
Inventory Objective Aid Data...

List Forecast Development Type/Phase...

MNYWP Model Priority...
Retrieve PRIMARY Guidance

Run CLIPER,SHIFOREXTRAP M"vf/ l:

Run Your Cwn Consensus ...
Browse Ald Messages Directory.. List Latest Consensus Run
Graph Aid Intensity vs Time...

Graph Aid Wind Radii vs Time..

Graph Aid Wind Radii (radial graph)...

Display Aid Intensities

Specify techlist file..,

Log Comments...

Check Objective Aid Data..,

Check Probability Data...




19:00 UTC

Receive model guidance

Then analyze numerical model output and prepare track, intensity,

and wind radii forecasts

File Tools Fixes Track Aids | Fields Forecast Advisory Graphic Manage-Storms  Statistics Messages Configure  Help
Display Objective Aids
+ i - =
I { A ~ .
— Create Obj Aid Forecasts Prepare Compute Data
= Enter Objective Aid.. =
it iEctee B List Compute Data
a Enter Objective Aid (no wind radii).. D
=] 0 v Enter Objective Aid (no wind radii) Send Compute Data fr""*f
List Objective Aid Data... JUSP hA T
———— NWP Model Priority.. Lot

select map
print graphic
save graphic
email graphic
hest tracks

Objective Aid Speed Analysis..,
Inventory Objective Aid Data...
List Forecast Development Type/Phase..

Browse Aid Messages Directory.,

b-track 34-kt Graph Aid Intensity vs Time...
b-track 50—kt | -
b—track 64—kt Graph Aid Wind Radil vs Time..
b—track RMW Graph Aid Wind Radii (radial graph)...
b-track ROCI 4 i 5
e e e e

Eirrack {rten Display Ald Intensities
b—track label Speclfy techlist file..,
_____________ Log Comments...
fixes - — -

wind radi Check Objective Aid Data..,

autolabel
confidenc
] aids
intensiti
34kt wind
50kt wind
64kt wind
GPCE

GPCE climatol
GPCE-AX
forecast trac
forecast wind
forecast seas
cumul wind pr

Check Probability Data...

%
= 7 =
N
4

e
l ’,fﬁ‘:- e .
[“J»"\w}'\

Retrieve PRIMARY Guidance l‘/ 2
Run CLIPER,SHIFOREXTRAP Ben #
Run Your Own Consensus S

List Latest Consensus Bun

P 4




Preparing the Track Forecast



Before we begin, let’s examine
recent model trends...



16/0000 UTC Guidance

(18 h ago)

.....



16/0600 UTC Guidance

(12 h ago)



Recent model trends

16/1200 UTC Guidance
(6 h ago)

.....




TVCN 0000-1800 UTC

g
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TVCN Consensus trending slightly eastward




OFCL 0000-1200 UTC
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OFCL also shifted slightly eastward




Let’s Begin



12 h forecast

HWEFI - Green

HMNI - Green

AVNI - Black

EMXI - Salmon
EGRI- Orange
TABS/TABM/TABD -

Pink

TVCN - Orange

HCCA — Magenta

OFCl—=Cyan

AEMI — Yellow
EMN3 —Orange

Hurricane WRF
(WRF-NMM)

Hurricane Multi-
Scale Ocean-coupled
Non-hystdrostatic
model (HMON)

GFS (Global)
ECMWF (Global)
UK-MET (Global)

Trajectory
Shallow/Medium/De

ep

Track Consensus
(simple)

HFIP Corrected
Consensus

Previous official
forecast accounting
for initial position

GFS Ensemble Mean

ECMWF Ensemble
Mean




12 h forecast

Ai/Nl EMXI
TABS OFCl ISR
HCCA
V e HWFI
EMN3 \\ L HMNI EGRI

~

BT AN

CLP5

HWEFI - Green

HMNI - Green

AVNI - Black

EMXI - Salmon
EGRI- Orange
TABS/TABM/TABD -

Pink

TVCN - Orange

HCCA — Magenta

OFCl—=Cyan

AEMI — Yellow
EMN3 —Orange

Hurricane WRF
(WRF-NMM)

Hurricane Multi-
Scale Ocean-coupled
Non-hystdrostatic
model (HMON)

GFS (Global)
ECMWF (Global)
UK-MET (Global)

Trajectory
Shallow/Medium/De

ep

Track Consensus
(simple)

HFIP Corrected
Consensus

Previous official
forecast accounting
for initial position

GFS Ensemble Mean

ECMWF Ensemble
Mean




24 h forecast

HWEFI - Green

HMNI - Green

AVNI - Black

EMXI - Salmon
EGRI- Orange
TABS/TABM/TABD -

Pink

TVCN - Orange

HCCA — Magenta

OFCl—=Cyan

AEMI — Yellow
EMN3 —Orange

Hurricane WRF
(WRF-NMM)

Hurricane Multi-
Scale Ocean-coupled
Non-hystdrostatic
model (HMON)

GFS (Global)
ECMWF (Global)
UK-MET (Global)

Trajectory
Shallow/Medium/De

ep

Track Consensus
(simple)

HFIP Corrected
Consensus

Previous official
forecast accounting
for initial position

GFS Ensemble Mean

ECMWF Ensemble
Mean




24 h forecast

OFCI TVCN
AVNI ‘ HCCA
EMXI HWEFI
EMN3 '\ AEMI /
TABS l | /
% ]
\ EGRI

HWEFI - Green

HMNI - Green

AVNI - Black

EMXI - Salmon
EGRI- Orange
TABS/TABM/TABD -

Pink

TVCN - Orange

HCCA — Magenta

OFCl—=Cyan

AEMI — Yellow
EMN3 —Orange

Hurricane WRF
(WRF-NMM)

Hurricane Multi-
Scale Ocean-coupled
Non-hystdrostatic
model (HMON)

GFS (Global)
ECMWF (Global)
UK-MET (Global)

Trajectory
Shallow/Medium/De

ep

Track Consensus
(simple)

HFIP Corrected
Consensus

Previous official
forecast accounting
for initial position

GFS Ensemble Mean

ECMWF Ensemble
Mean




«GFSI

36 h forecast

HWEFI - Green

HMNI - Green

AVNI - Black

EMXI - Salmon
EGRI - Orange
TABS/TABM/TABD -

Pink

TVCN — Orange

HCCA — Magenta

OFCI—-Cyan

AEMI — Yellow
EMN3 —Orange

Hurricane WRF
(WRF-NMM)

Hurricane Multi-
Scale Ocean-coupled
Non-hystdrostatic
model (HMON)

GFS (Global)
ECMWEF (Global)
UK-MET (Global)

Trajectory
Shallow/Medium/De

ep

Track Consensus
(simple)

HFIP Corrected
Consensus

Previous official
forecast accounting
for initial position

GFS Ensemble Mean

ECMWF Ensemble
Mean




36 h forecast

AVNI

AEMI

OFCl TVCN HWF'

w—— TABD
s HMNI

TABM

HWEFI - Green

HMNI - Green

AVNI - Black

EMXI - Salmon
EGRI- Orange
TABS/TABM/TABD -

Pink

TVCN - Orange

HCCA — Magenta

OFCl—=Cyan

AEMI — Yellow
EMN3 —Orange

Hurricane WRF
(WRF-NMM)

Hurricane Multi-
Scale Ocean-coupled
Non-hystdrostatic
model (HMON)

GFS (Global)
ECMWF (Global)
UK-MET (Global)

Trajectory
Shallow/Medium/De

ep

Track Consensus
(simple)

HFIP Corrected
Consensus

Previous official
forecast accounting
for initial position

GFS Ensemble Mean

ECMWF Ensemble
Mean




Where would you place
the 36 h forecast?

A) 23.0N 86.0W
B) 23.0N 86.5W
C) 23.5N 86.5W
D) 22.5N 86.5W



48 h forecast

HWEFI - Green

HMNI - Green

AVNI - Black

EMXI - Salmon
EGRI- Orange
TABS/TABM/TABD -

Pink

TVCN - Orange

HCCA — Magenta

OFCl—=Cyan

AEMI — Yellow
EMN3 —Orange

Hurricane WRF
(WRF-NMM)

Hurricane Multi-
Scale Ocean-coupled
Non-hystdrostatic
model (HMON)

GFS (Global)
ECMWF (Global)
UK-MET (Global)

Trajectory
Shallow/Medium/De

ep

Track Consensus
(simple)

HFIP Corrected
Consensus

Previous official
forecast accounting
for initial position

GFS Ensemble Mean

ECMWF Ensemble
Mean



48 h forecast

HWEFI - Green

HMNI - Green

AVNI - Black
EMXI - Salmon
EGRI- Orange

Pink

TVCN - Orange

OFCl—=Cyan

AEMI - Yellow

TABS/TABM/TABD -

HCCA — Magenta

EMN3 —Orange

Hurricane WRF
(WRF-NMM)

Hurricane Multi-
Scale Ocean-coupled
Non-hystdrostatic
model (HMON)

GFS (Global)
ECMWF (Global)
UK-MET (Global)

Trajectory
Shallow/Medium/De

ep

Track Consensus
(simple)

HFIP Corrected
Consensus

Previous official
forecast accounting
for initial position

GFS Ensemble Mean

ECMWF Ensemble
Mean



Where would you place
the 48 h forecast?

A) 25.0N 86.5W
B) 25.5N 86.5W
C) 24.5N 86.5W
D) 25.0N 86.0W
E) 25.0N 87.0W



72 h forecast

HWFI - Green
HMMI - Green
AWM - Black

EMEXI - Salmon
EGRI - Orange
TABS/TABM/TABD -
Pink

TVCN — Orange
HCCA — Magenta
OFCI — Cyan

AEMI — Yellow
EMMN3 — Orange

Hurricane WRF
[WHREF-MNMDM)

Hurricane Multi
Scale Ocean-coupled
Mon-hystdrostatic
model (HMON)

GFS (Global)

ECWWF [Glabal)
LE-MET [Global)
Trajectory
shallow/Medium/De
ep

Track Consensus
[simple)

HFIP Corrected
Consensus

Previous afficial
forecast accounting
for initial position

GFSs Ensemble Mean

ECMWF Ensemble
Mean




72 h forecast

HWFI - Green
HMMI - Green
AWM - Black

EMEXI - Salmon
EGRI - Orange
TABS/TABM/TABD -
Pink

TVCN — Orange
HCCA — Magenta
OFCI — Cyan

AEMI — Yellow
EMMN3 — Orange

Hurricane WRF
[WHREF-MNMDM)

Hurricane Multi
Scale Ocean-coupled
Mon-hystdrostatic
model (HMON)

GFS (Global)

ECWWF [Glabal)
LE-MET [Global)
Trajectory
shallow/Medium/De
ep

Track Consensus
[simple)

HFIP Corrected
Consensus

Previous afficial
forecast accounting
for initial position

GFSs Ensemble Mean

ECMWF Ensemble
Mean




Where would you place
the 72 h forecast?

A) 30.0N 85.0W
B) 30.0N 86.0W
C) 29.0N 85.0W
D) 29.0N 86.0W
E) 28.0N 86.0W



Preparing the Intensity Forecast



SHIPS and LGEM Guidance

* ATLANTIC 2020 SHIPS INTENSITY FORECAST
* IR SAT DATA AVAILABLE, OHC AVAILABLE
# SAMPLE STORM ALS582828 4/16/28 18 UTC

TIME (HR) B 12 18 36 48 1! 7. 96
Intensrty (kt) V' {:I-(T::l MO LAND 45 SE?: 5|’_i 69 Z"l
V (KT) LAND 45 58 56 69 34

V (KT) LGEM s 45 5e

(s3]
Lt

34

Storm Type TROP TROP 2 0 TROP

SHEAR (KT)
SHEAR AD1 (KT)
SHEAR DIR

=@ m
Lo A
[ I S RN

POT. INT. (KT)

ADJ. POT. INT.
Values of the Y00 He T ()

predictors MB VXT (C)
TH_E DEV (C)
706-560 MB RH
MODEL VTX (KT)
85 MB ENV VOR
208 MB DIV
700-850 TADV
LAND (KM}

LAT (DEG N)
LONG(DEG W)
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Rapid Intensification Index
probability of Rl during next 24 hour

(SHIPS-RII PREDICTOR TABLE for 3@ KT OR MORE MAXIMUM WIND INCREASE IN NEXT 24-h)

Predictor Value RI Predictor Range Scaled Value(@-1) % Contribution
12 HR PERSISTENCE (KT) : 1le. -49.5 to  38.5 .68 6.
850-200 MB SHEAR (KT) : 16, 3.1 +to 2. .49
HEAT CONTENT (K3/CM2) : 50. 0. to 157. .32
STD DEV OF IR BR TEMP : 16, 36.6 to 2. .61
2nd PC OF IR BR TEMP : Q. 2.9 to -2. .34
MAXIMUM WIND (KT) : 4e. 22.5 to 132. .47
BL DRY-AIR FLUX (W/M2) 893.2 to -67. .80
POT = MPI-VMAX (KT) 28.4 to 141. .67
D200 (10**7s-1) ;. 44, -29.7 to 185. .34
%area of TPW <45 mm upshear : Q. 100. to 0. .00

ON VOO WERE VO
N PhPOUVTOOO® LU
W kAR OWOWWW
RP® OO0 O®®
OO ONORNEN
NN PERONDWERRR

SHIPS Prob RI for 20kt/ 12hr threshold= is
SHIPS Prob RI for 25kt/ 24hr threshold= is
SHIPS Prob RI for 30kt/ 24hr threshold= is
SHIPS Prob RI for 35kt/ 24hr threshold= is
SHIPS Prob RI for 40kt/ 24hr threshold= is
SHIPS Prob RI for 45kt/ 36hr threshold= is
SHIPS Prob RI for 55kt/ 48hr threshold= is
SHIPS Prob RI for 65kt/ 72hr threshold= i

climatological
climatological
climatological
climatological
climatological
climatological
climatological
climatological

WMo NPR WM
AUo e ) o I v I i o ) I I )

Matrix of RI probabilities

SHIPS-RII: . . . . . 12.4%
Logistic: . . . . . 4.7%
Bayesian: . . . . . 0.3%

Consensus: . . . . . 5.8%

DTOPS: . . . . . 18.0%
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&id Time Intensity for 89L for 041618

Intensity (kts]
- AV I

a5 DSHP
EMHI
HCCA
HMN I
HWFI

85 IVCH
LGEM
OFCI

75

65

55 | |

45 —— = -
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FRAEDE \- HA\TNI

35

25

15

5

12 24 36 43 60 T2 gd S5 108 120 132 144 156 168

Forecast Period




12 h Intensity Forecast

Obj. aid Time Intensity for 89L for 041618

Intensity

— HWFI - 51
- " i Green
5 T HMNI - 47
C;):;’gr; Green
75 AVNI - 51
Black
. EMXI - 46
55 ! ‘ Salmon
— < | DSHP - 50
- / ~ [ Red
- R LGEM - 48
Orange
85 DEHE IVCN _ 50
Yellow
. HCCA — 51
5 Magenta
o 120 132 144 1586 168 OFClI - Cyan 47




24 h Intensity Forecast

Obj. aid Time Intensity for 89L for 041618

Intensity

— HWFI - 62
- " i Green
_ S HMIN - 50
C;):;’gr; Green
75 AVNI - 64
Black
. EMXI - 49
55 ! ‘ Salmon
— < | DSHP - 61
A / ~_| Red
- R LGEM - 58
Orange
85 DEHE IVCN _ 50
Yellow
. HCCA — 63
5 Magenta
o - 120 132 144 1586 168 OFClI - Cyan 55




36 h Intensity Forecast

Obj. aid Time Intensity for 89L for 041618

Intensity
55 = oenr HWFI - 76
ot Green
X e HMNI - 52
. Green
AVNI - 72
55 BlaCk
B EMXI - 54
28 —_ i | Salmon
T
W | — DSHP - 69
\\‘_“- AVNT Red
- LGEM - 63
. Orange
IVCN - 66
5 Yellow
HCCA — 72
: Magenta
0 120 132 144 156 168 OFCl ; Cyan 62



What would be your
36 h intensity forecast?

A) 60 kt or less

B) 65 kt

C) 70 kt

D) 75 kt

E) 80 kt or greater



48 h Intensity Forecast

Obj. aid Time Intensity for 89L for 041618

Intensity (kts)
55 = oenr HWFI - 78
ot Green
- e HMNI - 52
3 1 — Green
/74 AVNI - 76
55 L~ /i BlaCk
v EMXI - 61
- A |
A1 | Salmon
__'_‘_
| E DSHP - 75
. ‘““HﬁH%WI Red
35 ‘-__.____\ LGEM - 67
1 m_‘\\Dw; Orange
[VCN - 68
5 Yellow
HCCA — 73
: Magenta

OFCI - Cyan 67



What would be your
48 h intensity forecast?

A) 65 kt or less

B) 70 kt

C) 75 kt

D) 80 kt

E) 85 kt or greater



72 h Intensity Forecast

Obj. aid Time Intensity for 89L for 041618

Intensity (kts)
_ HWFI - 49
e " P Green
HCCA
e HMNI - 40
B3 IVCN
LeEH Green
- OFCI
D |
7S ' == R AVNI - 72

|t

A N ™\
. ////.f ! 2N |\ Black
Y/ EMXI - 77
/,

55 S| | j,, | | Salmon
Z 4 N /l,J/ e | DSHP - 80

Y’ Red

I e LGEM - 75
TN Orange
25 = IVCN - 61
Yellow

HCCA — 57
Magenta

35

15

0 12 24 36 48 a0 gd 96 108 120 132 144 156 lad OFCl - Cyan 68




What would be your
72 h intensity forecast?

A) 65 kt or less

B) 70 kt

C) 75 kt

D) 80 kt

E) 85 kt or greater



19:34 UTC New Fix Data

New aircraft data has just arrived. The aircraft measured SFMR
winds of 53 kt and a maximum flight-level wind of 56 kt. Do we
need to update our intensity or track forecasts and re-submit the
model data?

@ee

URNT12 KNHC 161945

VORTEX DATA MESSAGE  AL682020
A. 07/19:34:10Z

19.19 deg N 085.78 deg W
925 mb 686 m

EXTRAP 999 mb

NA

NA

NA

53 kt

182 deg 62 nm 19:24:00Z
209 deg 56 kt

1685 deg 49 nm 19:28:30Z
34 kt

226 deg 101 nm 19:31:30Z
256 deg 32 kt

226 deg 106 nm 19:33:00Z
21 C / 763 m

24 C / 764 m

20 C / NA

1345 / @9

. 0.2 / 3 nm

. AF305 ©114A CYCLONE OB 18
MAX FL WIND 56 KT 185 / 49 NM 19:28:30Z
SLP EXTRAP FROM 925 MB

B.
C.
D.
E.
F.
G.
H.
I.
],
K.
L.
M.
N.
0.
P.
Q.
R.
S.
I

c




Preparing the Wind Radii Forecast



Wind Radii Forecast Dialogue Box

.. rm Forecast Wind Radii Dialog - AMS al792010 1
Enter your radii s Select forecast period.
prediction (n mi) for 39k circle 4 auad [130 | [0 Radii forecasts only out
1 circle “* guad | gQ 40 0
each forecast period o ! | to72 h
a circle fuac 0 =
Use previous TAU Delete Radi
Uo-alT : :
Display Options...
~ . Dirl
Graphilv Spd: 10 kis
GraphfSelect radii (radial graph)
G u | d ance 50 knot radii (nm}) 54 knot radii (nm)

134 125 45 128 M M 0 52
28 53 17 1Y 17 27 4 10
0 45 20 50 40 20 15 25

T0 0 [ ]

Current Forecast
ot radii (nm) 50 knot radii {nm) B ot radii (nm)
40 100 40 40

0 10 @ 0 4 Summary of your radii

40 100 40 40
40 100 40 40
40 100 40 40 fO recasts

40 100 40 40

Cancel




Forecasters can use a graphical plot
to complete radii forecasts

34 kt Forecast Wind Radii for 68L for TAU 12 (intensity 50 kts)

DRCL HHNI

|||||||||||||||||||||||||||||||||||
I t t t 1 t t t t t t t t t t t t T G, S SEE SIS ST M CEN S BN I MEr S S M STEme S ot mmmm

1 .
200 1 ne

Left click to select 34 kt wind raJ 305 nm




Wind Radii Forecast Dialogue Box

Forecast Wind Radii Dialog - WMOADJ al682020 (on nhc-Is-atcfsvrl.nhc.noaa.gov)

TAU 12

NE (nm) SE (nm)

circle “* guad 160 ¥| 190

50kt - circle “* quad

Use previous
: Delete Radii

Use DR

Use R

ct radii (radial graph)

Wind Radii Guidance for TAU 12
Tech TAU V-M: 34 knot radii (nm) 50 knot radii (nm)
|RHNI 12 205
|DRCL 12 169 42 49 0 0
|CHCT 12 217 6 4 0 0
{DRCL 12 11 34 40 0 0
|HHNI 12 176
HWFL 12 211
|OFCI 12 191

B4 knot radii (nm)

64 knot radii (nm)

Cancel

Summary of your radii
forecasts




Now let’s decide if watches or
warnings are required



WEATHg,

Definitions of Hurricane Watch/Warning L

e Hurricane Watch: hurricane conditions are possible
somewhere within the watch area. Because hurricane
preparedness activities become difficult once winds reach
tropical storm force, the hurricane watch is issued 48 hours
in advance of the anticipated onset of tropical-storm-force
winds.

e Hurricane Warning: hurricane conditions are expected

somewhere within the warning area. Because hurricane
preparedness activities become difficult once winds reach




Definitions of Tropical Storm &
Watch/Warning

e Tropical Storm Watch: tropical storm conditions are possible
somewhere within the watch area within the next 48 hours.

e Tropical Storm Warning: tropical storm conditions are
expected somewhere within the warning area within the

next 36 hours.




Issuing Warnings

Warning Size is based on:

Forecast Track
Storm Size

Known uncertainties in the
forecasts

FLORIDA

(AVERAGE 24-HOUR FORECAST ERROR IS NOW ~50 MILES)

Orientation of the forecast track with respect to the
coast plays a major role in the size of the warning
area



International Coordination

World MET. ORGANIZATION - Regional Association IV Coordination

Louisiana

Ship, Shoal

North
Atlantic
Ocean
Florida
Gulf of ‘
Mexico
México
Turks and
Cuba Hogsty, Re leos Islands
Maouchoir
Bank
Misteric i
oo Bap ?:;lll::’:]dsﬂ Morntego Haiti - ominiean British Virgin
! Banco River ~:Republic Islands
Chinchormo Jamaica Puerto Rico - rgin| Anguliia
L =;|'|.f:l:'»u-.'»e Wreck Reef ‘I“Plld::“ Islands aana
Belize Resf Pedro Bank —ry Montserrat oorbuda
Hd’ni Guadeloupe
] Guaternala LARONES
., g e Dominica
! Honduras -'\I":‘-""'"Jl Serrana r:;trt:-ulque
El Salvader Edinburgh  pank _ Lucis
St Vincent and Barbados
Nhzaragua Aruba the Grenadines
Netherlands Antllles Grenada
Ric San
RS M C: Juan
1 1 H a . Costa Rica : = 1;Jn$|uuau
Regional Specialized Meteorological Center; e § ’ and:Tobago
0 | a0
RA-IV countriesinclude Caribbean area,
. - Canal de
Central America, Mexico,Canada,and Bermuda. Afvera Venezuela



Do we need watches or warnings?
Remember to consider forecast uncertainty

48 h forecast- Still time
for the Gulf Coast?

36 h forecast- Florida
Keys and Dry Tortugas?

12-24 h forecast-
Western Cuba, the Isle
of Youth, and Mexico?




Better start calling Mexico, Cuba,
and the National Weather Service
Office in Key West...



Now type them up...

.
D& Advisory Composition Dialog - AMS al792010

110 on 207010

Special A

Forecaster Initials

ory number WIPS bin number | 4

Time Zone Atlantic Eastern Central Caylight Time

Subtropical Surface Pressur mb
Center Accuracy | 200 ¥| nm Eye Diameter | 0 ¥l nm
Forecast type...
Geography Reference
Geography Reference
Public advisory freguency B hourly 2 hourly

Las

Edit \Warning...

Cancel




Now type them up...

WATCHES AND WARNINGS

CHANGES WITH THIS ADVISORY:

None
SUMMARY OF WATCHES AND WARNINGS IN EFFECT:

A Tropical Storm Warning is in effect for...
* The Cuban provinces of Pinar del Rio and the Isle of Youth
* The coast of Mexico from Tulum to Cabo Catoche, including Cozumel

A Tropical Storm Warning means that tropical storm conditionsare
expected somewhere within the warning area, in this case within 24
hours.

Interests along the northeastern and central U.S. Gulf coast should
monitor the progress of the Tropical Storm.

For storm information specific to your area, please monitor
products issued by your national meteorological service.




20:00UTC

NWS / DOD Coordination Call

Coordinate and determine watches/ warnings

MEXico / v;‘,,
/ ;

- ! . 4 2t ‘
Hondras N
‘
3 *
\ | Nicaragua ek 1 .



20:00uTC | NWS / DOD Coordination Call

Coordinate and determine watches/ warnings
Coordinate storm surge, rainfall, tornado, rip
current hazards

b b dutavraiten O
Maiisan s

L

- Tor Gukdarce Purposis wollBIY ek,

Bl ey 1o
IS ottt fos o
storm wurte ior e

: e

> { Frank
-
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Buker

 Unfon -

"
12
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20:10 UTC

Advisory Composition

hurry up- you only have about
30-45 minutes to get it out



Forecast/Advisory and Wind Speed Probabilities

AT 21882 THE CENTER OF T
LATITUDE 15.2 NORT \
WINDS NEAR 45 K

A TROPICAL

THE CUBAN PROVINCES O ¥ 3 B SLE O CENTRAL DAYLIGHT

THE COAST OF

FROBARTILITY TABLE LOCATIONS

A TROPICAL STORM WARNING MEANS THAT TROPICAL : ONDITIONS ARE [d 5 OF SLS h i E A\ GE) WIND SPEEDS OF AT
EXPECTED EWHERE WITHIN THE WARMING AREA. .. 5 CASE WITHIN
24 WOURS .
INTERESTS ALONG THE NORTHEASTERM AMD CENTRAL

BABILITIES FOR OMS AR /EN AS O

il B S THE FROBABILITY EVENT BE

CEMTER LOCATED NEAR 19.2M
@2 CENTER WAS LOCATED M

FORECAST A

BLE ISLAND

AVAMNIS MA
RANTUCKET Ma
NTALK POINT

ISLIP NY

BENK .

EXTENDED CUTLOOK. E...ERRORS A
ON DAY & AND 175 NM ON DAY S.._AND FOR INTENSITY

CUTLOOK WVALID 11/ 3 INLAND
MAX WIND

CUTLOOK WALID 12/ : ROF f EXTRATROP
MAX WIND 55 KT.. : WASHINGTON DC
3 HOURLY SHIP REPORTS WITHIN 388 MILES OF 13.2N 85.5W CAFE HENLGFEN
OCEAN CITY M

OCEAN CITY
OCEAN CITY M




Let’s create the public advisory



Example of Public Advisory

C DDHHMM

torm Michael A ory Number
al Hurricane Center Miami FL AL1428
PM CDT Sun Oct @7 2818

Section headers added

soc HEJ'-'L"'"r AINS EXPEC OVER STERN CUBA TONIGHT AND MONDAY...
..THREAT TO THE NORTHEASTERN U.5. GULF COAST INCREASING...

Storm information first

OF COZUMEL MEXICO
l L.‘F THE HE‘\TEF'H TIE AT CUBA

— Changes to watches and
CHANGES WITH THIS Wa rnings in the Current
= advisory are highlighted

SUMMARY OF WATCHES AND WARNINGS IN EFFECT:

= s 1 y e Isle of Youth
* The coast of Mexico ﬂu-m Tulum to Caho Catoc =, including S BUHEtEd summa ry Of a”

1 Storm Warning means that tropical s

( somewhere within the warning area, in " e W . WatCheS and Wa rnlngs In
hours.
Intere %].Clr“lb north n and central U.S. Gulf coast should effeCt

monitor the pro

For storm information specific to yo arza, please monitor
products issued by your national metecrological s ice




Example of Public Advisory Format

Discussion of forecast motion
and intensity and other
pertinent information

Storm hazards and impacts,
S e e shown by type

dangerous.

ds from Micha
1— vl

Timing of next advisory




Create Your Discussion

ZCIC MIATE ALL
TTAABE KMHC DDHHMM
orm Michael Discussion Number

1 Hurricane Center Miami FL ALl42818
PH CDT Sun Oct &7 2818

has continued to welop
f the cyclon and data from
fcate that t center has re
Lo the convection. The Air Force aircraftt has measured
925-mb flight-level winds of 56 kt; and believable SFHR winds of
48-45 kt. BRased on these data, the initial wind speed has besan

increased to 45 KL.

center reformation, the Initial motion
The ower racast
Lous Although
the center,
northward between a
lantic and p-laye sver the west-
5. A general northward motion at around 1@
cxpected to contines during the next 2 to 3 days. AfFter
Michael should turn northeastward ahead of an approaching
The track idance remains In ove 1 agreement on this scenario,
i Efic ang-track o il ed
remain. The HWRF brin ich an nor-tharn
riel

wer, Sig it
differances el
Gult coast within hours, while the ECMWF i much slower and has
Michael still offshore at day 4. The new MHC track has been shift
castuard primarily in the short term due To the more e

initial position. The latter portion of the track for

Llose to & consensus aids due To the large along- an

1 Lo i Lo the larg I

guidance

Michael has stren derate westerly shear.
shear 1s forecast to gr 11y L <& over Lhe next
while the system moves over wWarn

and most of

h within the n y F days. It should
] lag significantly deepen Che

578 nb. The new MHC

ecast calls for ricane in )
hours when the storm reaches
ddditional strengthening is Indicated th

-

E |

n is forecast be near the northern
forecast is near the higher SHIPS and HWRF models.

ITIONS AND MAX WINDS

. .INLAND
. .POST-TROP/EXTRATROP

ed kel bd bd bd bd bd e
[T TSR, P < R TE |

Forecaster Brown




Create Your Discussion

Michael has strengthened today despite mo
is forecast to gradually decrease owver the

while the system moves over warm walters. This

steady strengthening and most of the intensity mod

te hurricane sitrength within the it couple of days. ITU should
s TR, also be n global lag significantly deepen Che
;#;;a;-EEﬁEhEEuﬁﬁﬁ storm over the next i p i below 978 nb. The new NHC

intensity ecast calls for Michael pecone a hurricame In sut

36 hours when the storm reaches the southeastern Gulf of Mexico.

ddditional strengthening is Indicated th gh 72 hours when the

Tropical 5torm Michael Discussion Number
HkE Mational Hurricane Center Miami FL . oo . -
2858 PM CDT Sun Ock @7 2618 stormn Is forecast to be near the northern | coast, and the MHC
forecast is near the higher SHIPS and HWRF
Deep convection has continued to velop over the eastern
semicircle of the cyclone, and data fron e reconnalssance
aircraft icate that the center has re ned farther east,
closer to the convection. The Air Force aircratt has measured peak . . iz expected Lo produce heavy reinfall and +lash
925-mb flight-level winds of 56 kt, and belisvable SFMR winds of [ “Eio F western Cuba and the northeastern Yucatan Peninsula
kt. Based on these data, the Initisl wind speed has been ot M L Lhe next couple of days.
increased to 45 KL.
2. Troplical storm conditions are expected tonight over portions of
to theé cented formation, the i ial motion estimate i< a western Cuba and the northeastern Yucatan Peninsula, where tropical
¢ uncertaln B3 KL. The ower forecasit reasoning has not storm warnings are in effect.
iged much since t previous y. Although there could
additional tward re-formation of the center, the tr 3. HMichael I

i forecast to be a hurricang when it reaches the
storn s forecast to begin moving northward between a r war t northeastern Gul¥ Coast by mid-week, and the risk of dangerous

western Atlantic amd a dJ“:-:dFﬂ? trough over the west- g Surge, ralnfall, and wind impacts continues to increase. In
United States. A& general northward motion at around 1@ kt Is then ition, Michael i:s expected to atfect portions of the Florida G
expected to continee during the next 2 to 3 days. After that time, Coast that are especially vulnerable to n Surge, regardless of
Michael should turn northeastward ahead of an approaching trough. the storm's exact track or Intensity. Residents in these areas

The track guldance remains In owve 1 agreement on this scenario, should monitor the progress of this sysitem and follow any advice

-
significant along-track (forward speed and timing) ven by local officials.
ferances remain. The HWRF bring ichael onshore the northern
coast within 72 hours, while the ECMWF 1< much slower and

Michael still offshore at day 4. The new MHC track has been shifted FORECAST POSITIOMS AND MAX WINDS

eastward primarily in the short term due to the more e

initial position. The latter portion of the track fore - i INIT @7/21867
tlose to the consensus aids due to the large along- and cross-tr 12 QR /EEDET
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S
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891
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Objective of the Discussion

Explain the reasoning and confidence behind the analysis and the

forecast
include the prognostic reasoning
indicate objective techniques used
describe other meteorological decisions
plans for watches and warnings

Key Messages
Cover the most critical information in concise bullets
Used to message hazards on social media

The discussion has a wide spectrum of users
professional meteorologists
meteorology students and professors
the media




21:00 UTC

Advisory deadline
Quick Run the Graphics- the media is calling

Note: The cone contains the probable path of the storm center but d:és not show - w MOSt Li ke'V Arrival TIITIE Of TropicaI-Storm- FOI’CQ Winds *‘

the size of the storm. Hazardous conditions can occur outside of the cone.

Tropical Storm M
Sunday October 07, 2

4 PM CDT Advisory
NWS National Hur

Current information: ¢
Center location 19.2 N 85.5 W
imum sustained wind 50 mph
ovement NNE at 3 mph

Watches:
Hu

100w

Forecast positions:
@ Tropical Cyclone () Post/Potential TC
Sustained winds D < 39 mph
S39-73 mph H74-110 mph M > 110 mph
- Tropical Storm Michael
Warnings: Sun. Oct. 7, 2018 4 pm CDT
Advisory 5

Storm Location () <34 kt (38 mph)
& © 34-63 kt (33-73 mph)
Wind Speed @ 264 kt (74 mph)

Bétmuda

5-day chance of receiving sustained 34+ kt (39+ mph) winds

| EEER

5

10 20 30 40 50 60 70

80 90 100%




2115 uTc_ | [mpact-Based Decision Support (IDSS)
Briefings & Media Interviews

IDSS Briefings Media Interviews




You have successfully issued
your first NHC Hurricane Forecast!
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