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Outline

Setting the Stage (00:00-00:45)
e Plotting 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

00:45 Receive satellite fix data

01:00 Initialize models

01:10 Receive model guidance and prepare
forecast

02:00 NWS / DOD hotline coordination

03:00 Advisory deadline

03:15 FEMA conference call




18:00uTC| - Synoptic time / cycle begins

Hurricane specialist analyzes available observations
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Working Best Track in ATCF
through 1200 UTC

’: 16/1200 UTC T L
é 35 kt 365
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Reconnaissance Aircraft (Air Force
Scheduled between 1800-0000 UTC

2 KNHC @
REPRPD
WEATHER RECONNAISSANCE FLIGHTS
CARCAH, MNATIOMAL HURRICA CENTER, MIAMI, FL.
©33e PM EDT WED 15 APRIL
SUBJECT:

ANTIC REQUIREMENTS
SPECT AREA (WESTERN

TO 17/@
0 FT

QOUTLOOK FOR SUCCEEDING DAY:

A. CONTINUE 6-HRLY FIXES IF SYSTEM DEVELOPS.
B. BEGIN 12-HRLY P-3 TAIL DOPPLER RADAR
WITH FIRST MISS DEPARTING KLAL AT 17

C. A G-IV SYNOPTIC SURVEILLANCE MISSION FOR
DEPARTING KLAL AT 18/17

PACIFIC REQUIREMENTS
1. NEGATIVE RECONNAISSANCE REQUIREMENTS.
OUTLOOK FOR SUCCEEDING DAY MEGATIVE.
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Visible Imagery
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Overnight Microwave Imagery
AMSR- 16/0650 UTC

92°W 90°W 88°W 86°W 84°W
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92°W 90°W 88°wW 86°W 92°W 90°W 88°W 86°W

37 GHz Color Composite 89 GHz Color Composite



ASCAT-B 1514 UTC
Model solution




ASCAT-B 1514 UTC

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




ASCAT-B 1514 UTC




ASCAT-B 1514 UTC
Intensity
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the ATCF

Let’s enter the fix int
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Working Best Track with
1514 UTC ASCAT-B Fix

1514 UTC %o
ASCAT-B
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While we wait for the Aircraft
and Satellite Fixes...

let’s examine the 1200 UTC
model guidance
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18:00-18:45UTC|  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)
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18:00-18:45UTC|  Receive fix data

(5]%]%] ° ° ° °
URNT12 KNHC 161845 The first reconnaissance mission of

VORTEX DATA MESSAGE AL5020620

A. 16/18:05:20 this storm is underway, and the
i dep 5624 g ] Positi
oo L o020 deg 1 | Position plane located the center of the

225 deg 48 kt
133 deg 105 nm 18:42:00Z
21 C / 766 m
23 C / 757 m

Let’s see how this compares to the

Maximum flight . . .
1345 7 9 level wind ASCAT fix while we wait for the

©.02 / 7 nm 5 o

U. AF305 ©114A CYCLONE OB @7 Dvorak fixes to arrive
MAX FL WIND[ 48 KT J133 / 185 NM 18:32:00Z

SLP EXTRAP FROM 925 MB

B

C. S D 4 m

‘. MULLEUIEIESEN tropical storm just after 18Z. Final
F. NA o o °

G. NA f . fix with an outbound maximum
H.[@8 kt ] Maximum surface win . .

I. 603 deg 57 nm 17:45:00Z ﬂlght-lEVEl wind of 48 kt, that

J. 087 deg 42 kt

K. 010 deg 70 nm 17:41:002 equates to 36 kt (75%) at the

L. 39 kt

Pl\’jl. 133 deg 81 nm 18:33:30Z Surface.

0.

P.

Q.

R.

S.

T.




Working Best Track with
1804 UTC Aircraft Fix

e N

(;/ 1804 UTC
Recon

? 1514 UTC -
| 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: Atlantlc Name: AL682020
Date: 16 Apr 2020 Time: 18:00 urc
Latitude: 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: MAXIMUM WIND (KT): MIN PRESSURE (MB): INTENSITY CONFIDENCE:
2.5 2.5 35 1005 2
24 HR DEV TREND T: MCODEL EXPECTED T: PATTERN T: e n te r t h e DVO ra k

D 2.0 2.5 A

EYE DIAMETER (NM): i;EIC:RG'_OSZST: fiXeS and See hOW
they compare to
the aircraft and

SAB SATELLITE CLASSIFICATION
Latitude: 19.5N Longitude: 85.8W rMz (urc): 1745 UTC the ASCAT

T/c1 wumBer: 2.5/2.5 (35 kt) sar: GOES-16

LOCATION CONFIDENCE: 3 rrc: VIM zNaLysT: 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

Eg\‘} 1800 UTC
SAB

_ . H* > n

/ 1800 UTC A
o TAFB 1

? K=o

¢
: 1514 UTC
f%/ 1804 UTC R TN




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

62nm S

kt | NE | SE | SW | NW
34 | 90+ | - | - | 60+
50| - | - | - | -
64 -] -




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

3
4 kt | NE | SE | SW | NW
b
226
34 | 90+ |110+| - | 60+
2.,
208,
2&?53?1?2.,2 50 = 0 = 0
235
“k‘f;’,’». 64 - - - -
?.,‘,-')
2.
SO
22:7;
‘):i}
I:;iistfs wm U::;:s 16-pt Limit: A Yl 1

LATLON | click Point| » 37
! o L
L . S e 110nm SE
| B LATLON | Click Point/| ",.1 }g

Take Contyol | Save CPF | Close




Determine the intensity and pressure

: Intensity
Recon (SFMR

Recon (Flight-level adjusted)
Dvorak (TAFB)
Dvorak (A8

What should we use for the initial intensity?

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



Determine the intensity and pressure

: Pressure
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 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 - WhOADJ

Date-Time-Group:

Past 24 hr:

Past 12 hr:

Current;

Eve Diameter:
kax Wind Radius:

Wertical Extent of Circulation:
Central Pressure;
Outermost Closed |sobar:

Radius Qutermost Closed Isobar:

Speed/Quadrant NE (nm)

34 kt: 120 ¥

Y

h

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

383.8 W 30

30

a0 Y

Guidance...

hMedium 700 - 400 mb

1001 Emb

1010 ¥|mb

Bogus History...

200 hi

Cancel




18:45-19:00 UTC

Initialize models

Submit the guidance to the super computer to run statistical
models and the next (18Z) cycle of dynamical models. And don’t
forget to run the HWRF/HMON!

File Tools Fixes

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
S50kt wind
64kt wind

GPCE climatol

forecast trac
forecast wind
forecast seas
cumul wind pr

Track

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

Prepare Compute Data

List Compute Data

Send Compute Data

NWP Model Priority...

Retrieve PRIMARY Guidance
Run CLIPER,SHIFOR,EXTRAP

Run Your Own Consensus ...

List Latest Consensus Run

Statistics

Messages

o
-

=
Y

J =
(o
« =

Configure

Help




19:00-19:10UTC|  Receive model guidance

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

Fixes Track Aids | Fields Forecast Advisory Graphic Manage-Storms  Statistics Messages Configure Help
Display Objective Aids...
Create Obj Ai sts e .
Creal bj Aid Foreca: Prepare Compute Data

Enter Objective Aid... List Compute Data

Enter Objective Ai wind radii).. o .
Enter Objective Aid (no wind radii) Send Compute Data

List Objective Aid Data... b o
select storm ’Jbie"til i - NWP Model Priority...
select map Objective Aid Speed Analysis...
print graphic Inventory Objective Aid Data..
save graphic
email graphic
best tracks Browse Aid Messages Directory.
b—track 34-kt
b-track 50-kt ) : .
b-track B4kt ' Graph Aid Wind Radii vs Time..
b—track RMW Graph Aid Wind Radii (radial graph)..
b—track ROCI
b-track inten
b—track label Specify techlist file...

Retrieve PRIMARY Guidance
Run CLIPER,SHIFOR,EXTRAP
List Forecast Development Type/Phase.. Run Your Own Consensus

List Latest Consensus Run
Graph Aid Intensity vs Time...

Display Aid Intensities

Log Comments...

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




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)



16/1200 UTC Guidance

(6 h ago)




TVCN 0000-1800 UTC
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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

AVNI EMXI

TABS OFCl | TVCN
HCCA
y AEMI \ \/// HWFI
\ y

HMNI EGRI

—— T ABM

/ | \ TABD

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

OFClI TVCN

AVNI‘ HCCA

EVIX]
EMN3 \ AEMI /
TABS \ JT /

\ ;

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




36 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




36 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




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

AVN| m—-
o\
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 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 Hurricane WRF
) \\ = (WRF-NMM)
J ‘ ) oY HMNI - Green Hurricane Multi

‘L j Scale Ocean-coupled
—— —

(j/ . Non-hystdrostatic
l & oy T model (HMON)
@5 =iy =

¥ X B AVNI - Black GFS (Global
L] Do EMXI - Salmon ECMWF (Global)
/ / ) EGRI - Orange UK-MET (Global)
/ TABS/TABM/TABD-  Trajectory
( Pink Shallow/Medium/De
N O i
| TVCN - Orange Track Consensus
A//’ (simple)
HCCA — Magenta HFIP Corrected
' Consensus
\ OFClI—Cyan Previous official
\ forecast accounting
\' —— S for initial position
\\ ,/ /“_:_> b~\-‘ P
( AEMI — Yellow GFS Ensemble Mean
§ = \J\M\
—— n INTTC EMN3 - Orange ECMWF Ensemble

Mean




72 h forecast

HWFI - Green
HMMI - Green
AVMI - 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)
UK-MET (Global)

Trajectory
sShallow/Medium,/De
ep

Track Consensus
[simple)

HFIP Carrected
Consensus

Previous afficial
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 2026 SHIPS INTENSITY FORECAST
* IR SAT DATA AVAILABLE, OHC AVATILABLE
* SAMPLE STORM AL592820 4/16/28 18 UTC

TIME (HR) e - 12 18 24 36 60 7 : 96
Intensity (kt) V (KT) NO LAND 40 : 5B 5 61 69 76 : 71
V (KT) LAND 40 . 58 ; 61 69 76 : 50 34

V (KT) LGEM 40 58 - 58 71 75 49 34
Storm Type TROP TROP TROP TROP TROP TROP TROP

i)
Lid

[

SHEAR (KT)
SHEAR AD] (KT)
SHEAR DIR

ssT (C)

POT. INT. (KT)
ADJ. POT. INT.

Values of the 200 MB T (C)

; 200 MB VXT (C)
predictors e ey (o)

708-500 MB RH
MODEL VTX (KT)
858 MB ENV VOR
MB DIV
ee-850 TADV
LAND (KM}
LAT (DEG N)
LONG(DEG W)
STM SPEED (KT)
HEAT CONTENT
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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) : 10. -49. to 38. .68 6.
850-200 MB SHEAR (KT) : 16. 30. to 2. .49
HEAT CONTENT (K3J/CM2) : 50. Q. to 157. .32
STD DEV OF IR BR TEMP : 16. 36. to 2. .61
2nd PC OF IR BR TEMP : Q. 2.9 to -2. .34
MAXIMUM WIND (KT) : 40. 22. to .47
BL DRY-AIR FLUX (W/M2) 893. to -67. .80
POT = MPI-VMAX (KT) 28. to .67
D20@ (le**7s-1) : 44. -29. to .34
%area of TPW <45 mm upshear : 0. 100. to .00

O WVWOOWVWER OV
ONbhbMOUVTOGONO® LWV
® VPP OWOLWWWW
HF O 000000600
@O ONORPNEN

NN PBRRPOUNMNWERRER

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

=

W RN PEWNDNERE
OO0 Rrr O N
P e Ve Ve W W

Matrix of RI probabilities

SHIPS-RII:
Logistic:
Bayesian:

Consensus:

DTOPS:




ob.

&id Time Intensity for 89L for 041618

Intengity (kta)
- AVNI

a5 DSHP
EMHI
HCCA
HMN I
HWF I

85 IVCH
LGEM
OFCI

75

65

55 ‘ ‘

5 | =

‘\
o’ )
IR EA\‘WI

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. &id Time Intensity for 89L for 041618

Intengity (ktg)

— HWFI - 51
- " o Green
5 s HMNI - 47
gg; Green
75 AVNI - 51
Black
. EMXI - 46
55 \ | Salmon
T | DSHP - 50
- / ~ Red
. R LGEM - 48
Orange
- IVCN - 50
Yellow
. HCCA — 51
5 Magenta
8 120 132 144 156 168 OFCI - Cyan 47




24 h Intensity Forecast

Obj. &id Time Intensity for 89L for 041618

Intengity (ktg)

— HWEFI - 62
= ~ o Green
- o HMNI - 50
ggg; Green
= AVNI - 64
Black
. EMXI - 49
- || Salmon
2 T | DSHP - 61
= —‘ 7 ~| Red
s T LGEM - 58
Orange
25 IVCN - 50
Yellow
. HCCA - 63
. Magenta
0 12 ] 120 132 144 156 168 OFCI - Cyan 55




36 h Intensity Forecast

Obj. &id Time Intensity for 89L for 041618

Intengity (ktg)

’ 2 HWEI - 76
soe Green
- s VN - 52
= Green
AVNI - 72
65 BIack
| EMXI - 54
. Z T | Salmon
| TN
45 o | —— | DSHP = 69
o \\-,_MI Red
- LGEM - 63
. Orange
IVCN - 66
s Yellow
HCCA - 72
: Magenta
0 12 120 132 144 156 168 OFCI ) 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. &id Time Intensity for 89L for 041618

Intengity (ktg)

= AVNI

o5 - Dsie HWEFI - 78
noce Green
- = HMNI - 52
- B — Green
/7/ AVNI - 76
65 /,/ i Black
/-
//'i_r_ | EMXI - 61
- Ve | Salmon
L=
i [ DSHP - 75
o Hﬁ“‘»a_HmI Red
| ’-——-—-l\‘ LGEM - 67
L Orange
IVCN - 68
15 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. &id Time Intensity for 89L for 041618

Intengity (ktg)

HWFI - 49

il

35 S Green

- e HMNI - 40
- é%%% Green

75 L/'lr,"/_r_— ‘—\L AVNI - 72

: *|_ \\ Black
. /4 \ EMXI - 77
55 /| j__ | \ | Salmon
', ‘ ‘_/'--... o ‘ ‘
s | -.' il N \ B | ( ; e D;;ldp ) 80

TREGH = & + 1 \k“AWI

i LGEM - 75
TN Orange

25 - IVCN - 61
Yellow

HCCA — 57
Magenta

35

15

0 12 zd 36 45 al gd 96 108 120 132 144 156 lad OFCI - 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?

000

URNT12 KNHC 161945

VORTEX DATA MESSAGE AL6832020
. 07/19:34:10Z

. 19.19 deg N ©85.78 deg W
. 925 mb 686 m

. EXTRAP 999 mb

. NA

NA

. NA

. 53 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

. 9.02 / 3 nm

U. AF3@5 ©114A CYCLONE OB 10
MAX FL WIND 56 KT 105 / 49 NM 19:28:30Z
SLP EXTRAP FROM 925 MB

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




Preparing the Wind Radii Forecast



Wind Radii Forecast Dialogue Box

.
D& Forecast Wind Radii Dialog - AMS al792010

Enter you f rad ' ME (nm) 5E (nm] SeIeCt forecaSt perIOd *

prediction (n mi) for | TN 0 Radii forecasts only out
each forecast period P0K vorcle ®quad |0 9] |4 : to72h

circle quad 0
s revious TAL . "
e it 1 Delete Radii

Display Options...

- current TAU

[ir;

Graph/iv Spd: 10 kis

Graph/Select radii (radial graph)

G u |d ance 1 50 knot radii {nm) 64 knot radii {nm)

0
215 209 134 125 45 128 M Tl 0 52
48 56 28 53 17 1Y 17 27 4 10
135 95 T0 43 20 50 0 20 15 25
o 14
177 121 T0 0 [ ]
(LI §

Current Forecast
34 knot radii (nm) 50 knot radii {nm) B ot radii (nm)
130 90 40 100 40 40

1 90 4 100 0 0 @ Summary of your radii

130 90 40 100 40 40
130 90 40 100 40 40

130 %0 40 100 40 40 forecasts

130 90 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

150 1

200 1 HWF I

Left click to select 34 kt wind rad 305 nm




Wind Radii Forecast Dialogue Box

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

circle guad

circle quad

Use previous
Delete Radii
Use DRCL Displa

Use

Graph/Select radii (radial graph)

nd Radii Guidance for TAU 12
Tech TAU WV not radii (nm) 50 knot radii (nm)
AHNI 205
169 42 49

6 4
34 40

5 6

<N 64 knot radii (nm)
180

190 Summary of your radii
215

g"gg forecasts

260

Cancel




Now let’s decide if watches or
warnings are required



Definitions of Hurricane Watch/Warning S

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
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
Florida
Gulf of ‘
Mexico
México
Turks and
Cuba aicos Islands
Mouchoir
Bank
Misterig Ca\
yman P oy
- Ban islands Montego Haiti 5o inican
Banco River Republic Islands
OITo Jamalica Puerto Rico
gl € Wreck ReefiYallahs Islands
Belize Reef Pedro Bank River
Guatemala
* Honduras ~
Ar
Edi
El Salvador
Nicaragua Aruba

Netherlands Antilles
Rio San

R S M C: vl,:':j["‘
Regional Specialized Meteorological Center; “="

-Rr:) Sixaola

Panama

RA-IV countries include Caribbean area,
Central America, Mexico, Canada, and Bermuda. s

Venezuela

North
Atlantic
Ocean

British Virgin

Virgin  Anguilia

Antigua and
Barbuda
Montserrat
Guadeloupe

Dominica
Martinique
St. Lucia

St. Vincent and

the Grenadines Barbados

Grenada

Trinldad
and Tobago



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...

-
P Advisory Composition Dialog - AMS al792010

Tropical Cyclone  al782Z010 on 2010

Special A

Faorecaster Initials

ry number | i 5 bin number | 4

Time Zone Atlantic Eastern Central Daylight Time
Subtropical Surf i i mb
Center Accuracy Eye Diameter | 0
Farecast
Geography FReference
Geography Reference

Public advisory freguency & hourly

Las ary

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 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.




20:00utc| NWS / DOD Coordination Call

Coordinate and determine watches/ warnings

MEXICO / 3




20:00utc| NWS / DOD Coordination Call

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

Hour Day 1 QPF
id 122 Fri Apr 23

Basin: Cedax Key <cdr> -
T Storm;

Calhoun s
Ba Lghe— | o
y 3
s g —
N 7

Please refer to
S f recasts for official

o
'Stort surge information,

|
|

Hernando

DUTLOOK



20:10 UTC

Advisory Composition

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



Forecast/Advisory and Wind Speed Probabilities




Let’s create the public advisory



Example of Public Advisory

ZCZC MIATCPAT4 ALL
TTAAGG KNHC DDHHMM

BULLETIN

Tropical Storm Michael Advisory Number

NWS National Hurricane Center Miami FL AL142018
400 PM CDT Sun Oct @7 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 13@ MI...205 KM SE OF COZUMEL MEXICO

ABOUT 190 MI...305 KM SSW OF THE WESTERN TIP_ef CUBA
MAXIMUM SUSTAINED WINDS...50 MPH...85 KMS

PRESENT MOVEMENT...NNE OR 20 DEGREE 3 MPH...6 KM/H
MINIMUM CENTRAL PRESSURE...999 L 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

ND QUTL
At 4ee PM CDT (21ee UT the center of Tropical Storm Michael was
located near latitude 19.2 North, longitude 85.5 West. Michael i
moving t d the north-northeast near 3 mph km/h). A northwar
motion with some increase in forward speed is expected over the ne
On the forecast track, the center of Michael will move
ucatan Channel on Mond and then across the eastern Gu
through Tuesday night, and approach
the northeastern Gulf coast on Wednesday.

Data from an Air Force Reserve reconnaissance aircraft indicate th
inds have increased to near 5@ mph (85 km, \

trengthening is expected during the

d Michael is forecast to become a hurricane Monday

Tropical-storm-force winds extend outward up to 285 miles (3
primarily to the east of the center.

The latest mi central pressure reported by reconnaissance
aircraft is [ 58 inches).

DS AFFECTING LAND

WIND: Tropical storm conditions are pected 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 tern Cuba and 2 to 4 inches

Yucatan Peninsula and ize through Tuesd

amounts of 12 inches are possible in western . 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
q %

total rain ac ulations of
through Tuesd

to 4 inches across the Florida Keys

intermediate advisory @@ PM CDT.
complete advisor 1eee PM CDT.

recaster Brown

d
xt

1f

at

ith

Discussion of forecast motion
and intensity and other
pertinent information

Storm hazards and impacts,
shown by type

Timing of next advisory



Create Your Discussion

Nunbet

INLAND

POST -TROP

.
-
-
-




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




2100 UTC Advisory deadline
Quick Issue the Graphics- the media is calling

Note: The cone contains the probable path of the storm center but does not show < g MOSt leely Arrival Tlme Of TI’OPiC3|'StOI’m-FOI’CG Winds
the size of the storm. Hazardous conditions can occur outside of the cone.

\ A oW oW 85w sow 7sW 70W 65W 60W 55W

Mekico

Tropical Storm Michael Current information: ¢ Forecast positions:

Sunday October 07, 20 Center location 19.2 N 85.5 W @ Tropical Cyclone (Q Post/Potential TC
4 PM CDT Advisory imum sustained wind 50 mph Sustained winds 39 mph ‘A All Times CDT
NWS National Hurricane Center ovement NNE at 3 mph S 39-73mph H 10 mph M= 110 mph - - —

Tropical Storm Michael Storm Location O < 34 kt (39 mph) 5-day chance of receiving sustained 34+ kt (39+ mph) winds|
Potential track area: Watches: Sun. Oct. 7, 2018 4 pm CDT & @ 34-63 kt (39-73 mph) B =
oo

Advisory 5 Wind Speed @ 264 kt (74 mph) 5 10 20 30 40 50 60 70 80 90 100%




21501 | FEMA and State Conference Calls
and Media Interviews

Hurricane Liaison Team




Angratuiatior

You have successfully issued
your first NHC Hurricane Forecast!




