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Outline

Setting the Stage (00:00-00:45)
e |Importing 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
_ Issue Intermediate Public Advisory (if
00:00
necessary)
Synoptic time / cycle begins
00:30 Receive satellite fix data
00:45 Initialize models
_ Receive model guidance and prepare
01:00
forecast
02:00 NWS / DOD hotline coordination
03:00 Advisory deadline
03:15 Media, EM briefings, social media
' messaging



18:00UT¢ | Synoptic time / cycle begins

Hurricane specialist analyzes available observation

=
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Working Best Track in ATCF

through 1200 UTC

- AZ. r‘”f WEJLM

f”“‘fg&vi?,ﬁ“\ﬁ% »g %-’:-—M"‘ e
g’
J 16/1200 UTC
?'J 35 kt 3
) ~ 15/1800 UTC
15/1200 UTC S
A 30 kt 15/0600 UTC &
{qé 16/0600 UTC | ‘ / 30 kt
./ 7 T30kt . 25 kt
Tr— —-
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Reconnaissance Aircraft (Air Force)
Scheduled between 1800-0000 UTC

000

NOUS42 KNHC ©61930

REPRPD

WEATHER RECONNAISSANCE FLIGHTS

CARCAH, NATIONAL HURRICANE CENTER, MIAMI, FL.

©330 PM EDT WED 15 APRIL 2020

SUBJECT: TROPICAL CYCLONE PLAN OF THE DAY (TCPOD)
VALID 16/1100Z TO 17/1100Z APRIL 2020
TCPOD NUMBER 20-001

ATLANTIC REQUIREMENTS

1. SUSPECT AREA (WESTERN CARIBBEAN SEA
FLIGHT ONE -- TEAL 71 FLIGHT TWO -- TEAL 72
A. 16/18e0Z A. 17/0530Z

B. AFXXX ©1DDA INVEST

. NA

16/1500Z

16/1730Z TO 16/2100Z

. SFC TO 10,000 FT

FLIGHT THREE -- TEAL 73

17/1130Z,1730Z

. AFXXX ©314A CYCLONE

17/0%00Z
21.6N 86.7W
17/1100Z TO 17/1730Z

. SFC TO 10,000 FT

. OUTLOOK FOR SUCCEEDING
CONTINUE 6-HRLY FIXES IF SYSTEM DEVELOPS.

BEGIN 12-HRLY P-3 TAIL DOPPLER RADAR MISSIONS,
WITH FIRST MISSION DEPARTING KLAL AT 17/2000Z.

A G-IV SYNOPTIC SURVEILLANCE MISSION FOR 19/@0Z

A.
B.

C.
DEPARTING KLAL AT 18/1730Z.

II. PACIFIC REQUIREMENTS
1. NEGATIVE RECONNAISSANCE REQUIREMENTS.

2. OUTLOOK FOR

$$
WIM

NNNN

SUCCEEDING DAY

B. AFXXX ©214A CYCLONE

17/0245Z

20.9N 86.7W

. 17/0500Z TO 17/0830Z
. SFC TO 10,000 FT

NEGATIVE.




Visible Imagery
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Overnight Microwave Imagery
AMSR- 16/0650 UTC

88°w 86°wW 92°W 20°W 88°W 86°W 84°W

88°W  86°W

37 GHz Color Composite 89 GHz Color Composite



ASCAT-B 1514 UTC
Model solution




ASCAT-B 1514 UTC

iguities

Amb




ASCAT-B 1514 UTC
ldentify the center of the Tropical Storm




ASCAT-B 1514 UTC




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

Micr al68 0 (on nhec-L vrl.nh C x
& Center Fi I Wind Radi Min Sfc Pressure Fi
* IR 202004161514
at I n = A Confidence Fair Poor
¥
Good Fal
34 ktwinds Circle Quads
M Pass Edge Cut off by land
NE ad
7
i
N oz
Good Falr Foor Good Falr Paor Good Falr Poor
Raln Rain rate Rain Algorithm Fi L
SLP | mb ~onfid Good Falr
emp |} celsius nm Wa eet b

asterisk (*) are required Ok Cancel




Working Best Track with
1514 UTC ASCAT-B Fix

%
/") 1514 UTC
- ASCAT-B
58
g
A
LETiatl st
B




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

let’s examine the 1200 UTC
model guidance
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GFS Ensemble
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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 appllcable)




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

000
URNT12 KNHC 161845
VORTEX DATA MESSAGE  AL502020

A

U

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

.25 eg o522 amg 1] Position
. 9 mo 4 m
: Minimum pressure

. NA
. NA

NA
.[@xt] Maximum surface wind
. 003 deg 57 nm 17:45:00Z
. 087 deg 42 kt
. 010 deg 70 nm 17:41:00Z
. 39 kt
. 133 deg 81 nm 18:33:30Z
. 225 deg 48 kt
. 133 deg 105 nm 18:42:00Z
: 21'¢€ / 766 m

. 23C/ 757 m , _
20 C / NA Maximum flight

- 1345 /9 level wind
. ©0.02 / 7 nm

AF305 9114A CYCLONE OB 07

MAX FL WIND_ 48 KT j133 / 105 NM 18:32:00Z

SLP EXTRAP FROM 925 MB

)

The first reconnaissance mission of
this storm is underway, and the
plane located the center of the
tropical storm just after 18Z. Final
fix with an outbound maximum
flight-level wind of 48 kt, that
equates to 36 kt (75%) at the
surface.

Let’s see how this compares to the
ASCAT fix while we wait for the
Dvorak fixes to arrive



Working Best Track with
1804 UTC Aircraft Fix

1804 UTC
Recon
J 1514 UTC -
P 7 ASCAT-B
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Vis Satellite Image- 1800 UTC




IR Satellite Image- 1800 UTC

BD Enhancement




TAFB and SAB Dvorak
Satellite Fixes

TAFB SATELLITE CLASSIFICATION
Basin: Atlantic Name: AL682020

Date: 16 Apr 2020 Time: 18:00 vurc

Latitude: 19.2N Longitude:

SATELLITE: CHANNEL: RESOLUTION (KM): LOCATION CONFIDENCE:
GOES16 1 5

CLASSIFICATION 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: MAXIMUM WIND (KT): MIN PRESSURE (MB): INTENSITY CONFIDENCE:

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): METEOROLOGIST: fixes a n d See h OW

ASL
REMARKS :

they compare to
the aircraft and
SAB SATELLITE CLASSIFICATION the ASCAT

Latitude: 19.5N Longitude: 85.8W TIME (UTC): 1745 UTE
t/cz numeer: 2.5/2.5 (35 kt) sat: GOES-16

LOCATION CONFIDENCE: 3 pic: VIM aNALYST: BZ

PREVIOUS TAFB INTERMEDIATE FIX
DATE: 16 Apr 2020 TIME (UTC): 15:00
Latitude: 19.6N Longitude: 85.8W SAT: GOES16

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
SAB

i} 1800 UTC
‘3' TAFB il

‘/‘ '
5 1514 UTC nie
f‘*j'?}( 1804 UTC UL o ~



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

M 34 90+ | - | - |60+
38 -
A " 50
'gjzd |
i 64
;% i
34

62nm S



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

‘ 3
W kt | NE | SE | SW | NW
] 34 | 90+ [110+| - | 60+
T

wnits 16-pt _ | Limit: & Y| 4
LATLON i | click Point

110nm SE

LATLON | click Point| ‘

Save CPYr Close




Determine the intensity and pressure

. Intensit
Fix Type (k f) y
ASCAT-B
Recon (SFMR)

Recon (Flight-level adjusted)

Dvorak (TAFB)
Dvorak (SAB)

What should we use for the initial intensity?

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



Determine the intensity and pressure

| Knaff-Zehr-Courtney W/P relationship | 999

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 typically uses a
longer-term
representative motion
to smooth out short
term wobbles,
however when a
cyclone is 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.
important for storm
surge modeling

Vertical Extent of
Circulation: Subjective
indication of the
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 North Atlantic - WMOADJ

Date-Time-Group: wJ

Lat

Past 24 hr: 17.0 N
Past 12 hr: 18.1 N

S

Current: 18.0 1,

Eye Diameter:
Max Wind Radius:

Vertical Extent of Circulation:
Central Pressure:
Qutermost Closed |sobar:

Radius Qutermost Closed |sobar:

Speed/Quadrant NE (nm)

34 kt: 120 Y]

Lon Max Wind (kt)  Dir (deg) Spd (kt)

83.8 W 30

85.9 W 30 314

860 y|vE

ap i 10 Y
D@ d A

X o _ Guidance..
100 ¥ nm

Medium 700 - 400 mb

1001 Emb

1010 Lmb

_Bogus History... |

200 Y| nm

SE (nm) NW (nm)
180 Y| M

¥

¥ !

OK » Cancel



18:45-19:00UTC | |njtialize 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

Enter Objective Aid... List Compute Data

Enter Objective Aid (no wind radii)...

List Objective Aid Data...

Send Compute Data
NP W iority
select storm NWP Model Priority...

select map Retrieve PRIMARY Guidance

print graphic Inventory Objective Aid Data.., Run CLIPER.SHIFOREXTRAP
save graphic

email graphic
best tracks Browse Aid Messages Directory..
b-track 34-kt Graph Aid Intensity vs Time...

b—track 50—kt ) - e aa s
b-—track 64—kt Graph Aid Wind Radii vs Time...

Objective Aid Speed Analysis...

List Forecast Development Type/Phase... RUN-Your Gwn Consensus ..

List Latest Consensus Run

b-track RMW Graph Aid Wind Radii (radial graph)...
b-track ROCI

b-track inten
b—track label Specify techlist file...

Log Comments...

Display Aid Intensities

wind radi Check Objective Aid Data...

autolabel Check Probability Data...
confidenc

intensiti
34kt wind
50kt wind
64kt wind

GPCE climatol
GPCE—-AX

forecast trac
forecast wind
forecast seas
cumul wind pr




19:00 UTC

Receive model guidance

Then analyze numerical model output and prepare track, intensity,
and wind radii forecasts

File Tools Fixes Track

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

Aids

Fields Forecast Advisory
Display Objective Aids...

Create Obj Aid Forecasts

Enter Objective Aid...

Enter Objective Aid (no wind radii)..
List Objective Aid Data...

Objective Aid Speed Analysis...

Inventory Objective Aid Data...

List Forecast Development Type/Phase..

Browse Aid Messages Directory.

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...

Graphic |

Manage-Storms  Statistics Messages

Prepare Compute Data

List Compute Data

Send Compute Data

NWP Model Priority...

Retrieve PRIMARY Guidance

Run CLIPER,SHIFOREXTRAP s
N

Run Your Own Consensus

List Latest Consensus Run

Configure

Help

Intensity

obj.
(kts)

Aid Time Intensity for 68L for 041618

72 84 96 108 120 132 144 156 168

Forecast Period




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

SN N

8

TVCN Consensus trending slightly eastward




OFCL 0000-1200 UTC

’ ”
s - o ’
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’ - 7
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‘s ’

4 y 7
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L 7 7’
7
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v s

OFCL also shifted slightly eastward




Let’s Begin



12 h forecast

HWFI - Green

HMNI - Green

AVNI - Black

EMXT - 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
¢p

Track Consensus
(simple)

HFIP Corrected
Consensus

Previous official
forecast accounting
for initial position

GFS Ensemble Mean

ECMWEF Ensemble
Mean




12 h forecast

AVNI

EMXI

HWFI - Green

HMNI - Green

AVNI - Black

EMXT - 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
¢p

Track Consensus
(simple)

HFIP Corrected
Consensus

Previous official
forecast accounting
for initial position

GFS Ensemble Mean

ECMWEF Ensemble
Mean




24 h forecast

HWFI - Green

HMNI - Green

AVNI - Black

EMXT - 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
¢p

Track Consensus
(simple)

HFIP Corrected
Consensus

Previous official
forecast accounting
for initial position

GFS Ensemble Mean

ECMWEF Ensemble
Mean




24 h forecast

EMN3

TABS

OFCI TVCN
AVNI ‘ HCCA
EMX| HWFI
YMI

%

HWFI - Green

HMNI - Green

AVNI - Black

EMXT - 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
¢p

Track Consensus
(simple)

HFIP Corrected
Consensus

Previous official
forecast accounting
for initial position

GFS Ensemble Mean

ECMWEF Ensemble
Mean




36 h forecast

HWFI - 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 orcl TVCN HWFI/ TABM HWFI - Green Hurricane WRF
(WRF-NMM)
m——— TABD .
HMNI - Green Hurricane

Multi-Scale
Ocean-coupled
Non-hystdrostatic

model (HMON)
AVNI - Black GFS (Global)
EMXI - Salmon ECMWEF (Global)
EGRI - Orange UK-MET (Global)
TABS/TABM/TABD  Trajectory
- Pink Shallow/Medium/De
ep
TVCN — Orange Track Consensus
(simple)
HCCA — Magenta HFIP Corrected
Consensus
OFCI — Cyan Previous official

forecast accounting
for initial position

AEMI — Yellow GFS Ensemble Mean

EMN3 — Orange 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

HWFI - Green

HMNI - Green

AVNI - Black

EMXT - 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
¢p

Track Consensus
(simple)

HFIP Corrected
Consensus

Previous official
forecast accounting
for initial position

GFS Ensemble Mean

ECMWEF Ensemble
Mean



48 h forecast

HWFI - Green

HMNI - Green

AVNI
AEMI

AVNI - Black

EMXT - 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
¢p

Track Consensus
(simple)

HFIP Corrected
Consensus

Previous official
forecast accounting
for initial position

GFS Ensemble Mean

ECMWEF 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

H | .\ =

HWFI - 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
eo

Track Consensus
(simple)

HFIP Corrected
Consensus

Previous official
forecast accounting
for initial position

GFS Ensemble Mean

ECMWF Ensemble
Mean




72 h forecast

/ TABD ~_ vWF'

\ e
P, ™~

HWFI - Green

HMNI - Green

AVNI - Black
EMXI - Salmon
EGRI - Orange

TABS/TABM/TABD -

Pink

TVCN - Orange

HCCA — Magenta

OFClI —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
eo

Track Consensus
(simple)

HFIP Corrected
Consensus

Previous official
forecast accounting
for initial position

GFS 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 AL502020 4/16/20 18 UTC

TIME (HR) ) 12 18 24 36 48 60

Inten5|ty (kt) V (KT) NO LAND 40 50 56 61 69 75 76
V (KT) LAND 40 50 56 61 69 75 76
V (KT) LGEM 40 50 54 58 63 67 71
Storm Type

SHEAR (KT)
SHEAR ADJ (KT)
SHEAR DIR

SST (€)

POT. INT. (KT)

ADJ. POT. INT.
Values of the 200 MB T (C)

F)r(eci“:t()rs 200 MB VXT (C)
TH_E DEV (C)
700-500 MB RH
MODEL VTX (KT)
850 MB ENV VOR
200 MB DIV
700-850 TADV
LAND (KM)

LAT (DEG N)
LONG(DEG W)
STM SPEED (KT)
HEAT CONTENT




Rapid Intensification Index
probability of Rl during next 24 hour

(SHIPS-RII PREDICTOR TABLE for 30 KT OR MORE MAXIMUM WIND INCREASE IN NEXT 24-h)

Predictor Value RI Predictor Range Scaled Value(@-1) % Contribution
12 HR PERSISTENCE (KT) - 10. -49.5 to 38.5 .68 6.4
850-200 MB SHEAR (KT) - 16. 30.1 to 2. .49
HEAT CONTENT (K3J/CM2) - 50. 0.0 ‘to 157 32
STD DEV OF IR BR TEMP x 16. 36.6 to 2:. g61
2nd PC OF IR BR TEMP : 0. 2.9 to =2. .34
MAXIMUM WIND (KT) : 4. 22.5 %o .47
BL DRY-AIR FLUX (W/M2) 893.2 to -67. .80
POT = MPI-VMAX (KT) 28.4 to .67
D200 (10**7s-1) :  44. -29.7 to 185. .34
%area of TPW <45 mm upshear : Q. 100. to Q. .00

ONWVWOOWVWER U
ONPNUVITOOO® KWV
OV PAKFROWLOWLWW
P OO0
O OO NOFENENDN
NNPERERONWDRR

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 mean
climatological mean
climatological mean
climatological mean
climatological mean
climatological mean
climatological mean
climatological mean

=

viph pPhNDWOOW

WINNPPWDNDNDR
OOV OKF OO O
AN AN AN AN AN AN AN

Matrix of RI probabilities

SHIPS-RII:
Logistic:
Bayesian:

Consensus:

DTOPS:




Intensity

95

65

55

45

j. Aid Time Intensity for 89L for 041618

= AVNI
DSHP
EMHI
HCCA
HMNI
HWFI
IVCN
LGEM
OFCI

o}

Forecast Period

AVNI




12 h Intensity Forecast

Obj. Aid Time Intensity for 89L for 041618

Intensity (kts)

— HWFI - 51
= =i Green
- e HMNI - 47
Pt gggg« QGreen
e AVNI - 51
Black
. EMXT - 46
55 | Salmon
’ DSHP - 50
- ~| Red
- s LGEM - 48
Orange
= IVCN - 50
Yellow
. HCCA — 51
5 Magenta
0 72 84 96 108 120 132 144 156 168 OFCI = 47
Forecast Period Cyan



24 h Intensity Forecast

Obj. Aid Time Intensity for 89L for 041618

Intensity (kts)

HWFI - 62

25 :Eﬂ‘; Green
- e HMNI - 50
Pt gggg« QGreen
75 AVNI - 64
Black
- EMXI - 49
55 | Salmon
’ DSHP - 61
45 1=~ =0 Red
. i e LGEM - 58
Orange
25 IVCN - 50
Yellow
a HCCA — 63
. Magenta
0 12 a 36 48 60 72 84 96 108 120 132 144 156 168 OFCI - 55
Forecast Period Cyan



36 h Intensity Forecast

Obj. Aid Time Intensity for 89L for 041618

Intensity (kts)

o5 sl HWEFI - 76
e Green
= wall VNI - 52
== Green
AVNI - 72
65 Black
¢ | EMXT - 54
- ; | Salmon
e _'_. o
L E DSHP - 69
ac el | - Red
= LGEM - 63
Orange
IVCN - 66
15 Yellow
HCCA - 72
i Magenta

OFCI - 62
Forecast Period

. LR



What would be your
36 h intensity forecast?

A) 60 kt or less
B) 65kt
C) 70kt
D) 75kt
E) 80 kt or greater



48 h Intensity Forecast

Obj. Aid Time Intensity for 89L for 041618

Intensity (kts)

o5 sl HWEFI - 78
e Green
= wall VNI - 52
\ 1 == Green
/ - AVNI - 76
65 /,/ I/i Black
)/ | EMXI - 61
- A ; | Salmon
oo _'_. o
L E DSHP - 75
ac el | - Red
= LGEM - 67
Orange
IVCN - 68
15 Yellow
HCCA - 73
i Magenta

OFCI - 67
Cyan

Forecast Period




What would be your
48 h intensity forecast?

A) 65 kt or less
B) 70 kt
C) 75kt
D) 80 kt
E) 85 kt or greater



72 h Intensity Forecast

Obj. Aid Time Intensity for 89L for 041618

Intensity (kts)

HWFI - 49

- AVNTI
95 g Green
HCCA
S HMNI - 40
85 IVCH
LeEM QGreen
S OFCI
-
G =T R AVNI - 72

///:t’/]r : T_ \'k\ Black

EMXIT - 77

740
55 // 7 I N . ! | Salmon
, | [ |
|_L| . ] /L = {“ N | DSHP - 80

[
5| - — Red

N
Zal e N\ |
e G LGEM - 75

t‘i‘_\ Orange

25 - IVCN - 61
Yellow

pi
65 L

35

45
HCCA - 57
Magenta
5
o 12 24 36 48 60 84 96 108 120 132 144 156 168 OFCI - 68
Forecast Period Cyan



What would be your
72 h intensity forecast?

A) 65 kt or less
B) 70 kt
C) 75kt
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?

000

URNT12 KNHC 161945

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

. 19.19 deg N 085.78 deg W
925 mb 686 m

. EXTRAP 999 mb

. NA

. NA

NA

< B3 Kt

. 102 deg 62 nm 19:24:00Z

. 209 deg 56 kt

. 105 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

U. AF305 ©0114A CYCLONE OB 10
MAX FL WIND 56 KT 105 / 49 NM 19:28:30Z
SLP EXTRAP FROM 925 MB

g

B
E.
D
z
F
G.
H
I
J
K
L
M.
N.
0.
P.
Q.
R.
5.
Ts




Preparing the Wind Radii Forecast



Wind Radii Forecast Dialogue Box

r
D% Forecast Wind Radii Dialog - AMS al792010
TAU 12

Enter your radii

. . . NE {nm) SE (nm)
prediction (n mi) for oircle »auad [130  v|[s0 v/ [a0 ¥ [100
each forecast period v circle * quad [ 50 o v[o v

s circle “* quad 1] 1] 1] 1]

Select forecast period.
Radii forecasts only out
to72h

MW (nm)

Use previous TAU | l

_ UseTAUD-al TAUs |

Use DRCL - current TAU | hax Wind
75 kts
Dir: 309

NE.. | SE..
il 22t Spd: 10 kts

Graphitake-Forecast 34 kt radi: | sw. | nw. |

Graph/Select radii (radial graph) 34kt.. | [soke.. | eakt. |

Wind Radii Guidance for TAU 12

TAU  V-Max (kts) 34 knot radii (nm)
12 63 0 0 0 3
12 94 215 209 127 167 134 125 45 128 4 T 0 52
12 69 48 56 19 34 28 53 17T 17 1T 21 4 10
12 i) 135 95 70 120 0 45 20 50 40 20 15 25
12 60 0 14 0 0

12 53 177 121 68 93 T0 0 0 T

12 60 0 61 0

50 knot radii {(nm) 64 knot radii (nm)

Guidance

Current Forecast
34 knot radii (nm) 50 knot radii {(nm)

knot radii (nm)

60
60
60
60
60
60

40
40
40
40
40

40
40
40
40
40
40

Summary of your radii
forecasts




Forecasters can use a graphical plot
to complete radii forecasts

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

................

..............

vvvvvvvvvvvvvvvv

150 1

+ 4
vvvvvvvvvvvvvvvvvv

200

200 1 & HWFI

Left click to select 34 kt wind raJ

305 nm




Wind Radii Forecast Dialogue Box

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

TAU 12

NE {nm) SE (nm) SW (nm) NW (nm)

TAU:

34kt circle © quad | 1190 vl | a0 vl | 40 v

50 kt: - circle “* quad

us TAU
= — Delete Radii

Use DRCL Display ¢

Use RVCN -All Taus

Graph/Select radii (radial graph) S0 ki |

Wind Radii Guidance for TAU 12
Tech TAU V-Ma ) 34 knot radii (nm) 50 knot radii (nm) 64 knot radii (nm)
AHNI 12 49 161 205 17 5
DRCL 12 50 134 169 40 43 42 49 0
|CHCI 12 50 204 217 2 0 6 4 0
DRCL 12 50 102 131 19 25 34 40 0
HHNI 12 46 126 176 0 3
HWFI 12 51 148 211 13 24 5 6
OFCI 12 47 139 191 14 20 |

Current Forecast
TAU V-Max (kts) 34 knot radii (nm) 50 knot radii (nm) 64 knot radii (nm)
120 180

60 190 Il  Summary of your radii
165 215

180 250 forecasts

180 255 |

180 260

Cancel




Now let’s decide if watches or
warnings are required



WEATHE,

Definitions of Hurricane Watch/Warning &

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
tropical storm force, the hurricane warning is issued 36




Definitions of Tropical Storm 3
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
FLORIDA . | C',:,,,:’ fo recas tS

(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

daread



International Coordination

World MET. ORGANIZATION - Regional Association IV Coordination

Louisiana

Ship Shoal A?llnﬂc
Ocean
Florida
Gulf of |.
Mexico
México
Turks and
{ Cuba alcos Islands
Misteriof¥' cayman iti
Ban 1alands Mor Haiti oo inican British Virgin
= Rive Repubiic Islands
) Jamaica Puerto Rico Virgin Angullia
Wreck Reef Yallahs Islands
River Antigua and
0 Bank A Barbuda
Belize 0 Bar Montserrat =
Guadeloupe
Guatemala
Dominica
* Honduras . Martinique
2 St Lucia
El Salvador
St. Vincent and
A Y the Grenadines Barbados
Netherlands Antilles Grenada

RSMC=
Regional Specialized Meteorological Center;

Trinldad

Costa erca and Tobago

'R»m Sixaola

RA-IV countries include Caribbean area, i panams
Central America, Mexico, Canada, and Bermuda. A

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...

-
D3 Advisory Composition Dialog - AMS al792010

Tropical Cyclone al732010 on 20100823918
I Special Advisory

Forecaster Initials VDPB IJ

Advisory number ’ 10 AWIPS bin number | 4 Y|

Time Zone + Atlantic 4 Eastern  «~ Central 7 Daylight Time
I Subtropical Surface Pressure | 934 IJ mb

Center Accuracy | 20 Y‘] nm Eye Diameter | O V‘l nm

Forecast type...

Geography Reference | 193N 81,24 GRAND CAYMAN
Geography Reference | 21N 82,84 THE ISLE OF YOUTH

Public advisory frequency ~ B hourly

_I Last Advisory

Advisory Data... I Edit Warning.. 4

Help




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 conditions are
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.




20:00 UTC

NWS / DOD Coordination Call

Coordinate and determine watches/ warnings

Honoluly

Juneay

Fisormille
5\

M b~

Y

m

MEXICO

Hondiras




20:00 UTC

hazards

NWS / DOD Coordination Call

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

OUTLOOK

u 12Z Sat Apr 24 2021
led: 0812Z Fri Anr 22 200+ A
: " & &
> Basin: Cedar Key <cir> = G

B .
C: Storm:
SR L e [ peutiom

. . For Guidan {onyiberty 5
\Plaags rgr'ée' sumuses Only, Ly ‘Wakulla

NWS forecasts for i
Sts for official
s‘ln{m surge information,

- ‘4’
Hernando \\\7



20:10 UTC

Advisory Composition

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



Forecast/Advisory and Wind Speed Probabilities

TTAABS KNMC

LA
TED ANYWMERE

WED 18Z THU

OUTH
fYANNIS

NANTUCKE

FOR INTEN

1

VALID 12




Let’s create the public advisory



Example of Public Advisory

ZCZC MIATCPAT4 ALL
TTAAGQ KNHC DDHHMY

BULLETIN

Tropical Storm Michael Advisory MNumber 5

NWS National Hurricane Center Miami FL AL142018
400 PM CDT Sun Oct @67 2018

.. .AIRCRAFT FINDS MICHAEL STRONGER...

...HEAVY RAINS EXPECTED OVER WESTERN CUBA TONIGHT AND MONDAY...
...THREAT TO THE NORTHEASTERN U.S. GULF COAST INCREASING...
SUMMARY OF 400 PM CDT...2100 UTC...INFORMATION
LOCATION...19.2N 85.5W

ABOUT 130 MI...205 KM SE OF COZUMEL MEXICO

ABOUT 19@ MI...305 KM SSW OF THE WESTERN TIP CUBA
MAXIMUM SUSTAINED WINDS...50 MPH...85 KM

PRESENT MOVEMENT...NNE OR 20 DEGREE 3 MPH...6 KM/H
MINIMUM CENTRAL PRESSURE...S999 MB7T..29.50 INCHES

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 conditions are
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 Michael.

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

Section headers added

Storm information first

Changes to watches and
warnings in the current
advisory are highlighted

Bulleted summary of all
watches and warnings in
effect



Example of Public Advisory Format

DISCUSSION AND OUTLOOK

At 40@ PM CDT (218@ UTC), the center of Tropical Storm Michael was
located near latitude 19.2 North, longitude 85.5 West. Michael is
moving toward the north-northeast near 3 mph (6 km/h). A northward
motion with some increase in forward speed is expected over the next
few days. On the forecast track, the center of Michael will move
over the Yucatan Channel on Monday, and then across the eastern Gulf
of Mexico late Monday through Tuesday night, and approach

the northeastern Gulf coast on Wednesday.

Data from an Air Force Reserve reconnaissance aircraft indicate that
maximum sustained winds have increased to near 5@ mph (85 km/h) with
higher gusts. Additional strengthening is expected during the next
few days, and Michael is forecast to become a hurricane Monday night
or Tuesday.

Tropical-storm-force winds extend outward up to 205 miles (335 km)
primarily to the east of the center.

The latest minimum central pressure reported by reconnaissance
aircraft is 999 mb (29.58 inches).

HAZARDS AFFECTIF

WIND: Tropical storm conditions are expected to first reach the
coast within the warning area by this evening or tonight, making
outside preparations difficult or dangerous.

RAINFALL: Michael is expected to produce total rain accumulations
of 3 to 7 inches over western Cuba and 2 to 4 inches over the
Yucatan Peninsula and Belize through Tuesday. Isolated maximum
amounts of 12 inches are possible in western Cuba. This rainfall
could lead to life-threatening flash floods and mudslides in areas
of mountainous terrain.

Elsewhere, outer rain bands from Michael are expected to produce
total rain accumulations of 2 to 4 inches across the Florida Keys
through Tuesday.

NEXT ADVISORY

Next intermediate advisory at 7@@ PM CDT.
Next complete advisory at 160@ PM CDT.

$3

Forecaster Brown

Discussion of forecast motion
and intensity and other
pertinent information

Storm hazards and impacts,
shown by type

Timing of next advisory



Create Your Discussion
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Create Your Discussion
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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 does not show b @ Most Likely Arrival Time of TropicaI-Storm-Force Winds
the size of the storm. Haardous conditions can occur outside of the cone.

100W

o

Jamaica

Tropical Storm Michael Current information Forecast positions:
Sunday October 07, 2018 Center location 19.2 N 85.5 W @ Tropical Cyclone Q Post/Potential TC
4 PM CDT Advisory 5 Maximum sustained wind 50 mph Sustained winds: D < 39 mph
NWS National Hurricane Center Movement NNE at 3 mph S 39-73 mph H 74-110 mph M > 110 mph
Tropical Storm Michael
Sun. Oct. 7,2018 4 pm CDT
Trop Storm r Advisory 5

85w 80w 75W

Storm Location O < 34 kt (39 mph)
& © 34-63 kt (39-73 mph)
Wind Speed @ 264 kt (74 mph)

55W

Bétmuda

All Times CDT

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

5 10 20 30 40 50 60 70 80 90 100%




205U | Impact-Based Decision Support (IDSS)
Briefings & Media Interviews

IDSS Briefings Media Interviews




ngratuiatior

You have successfully issued
your first NHC Hurricane Forecast!




