
2021 WMO RA-IV Workshop 
Advisory Preparation Exercise



Outline

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

Creating the Forecast (00:45-02:00)
• Track
• Intensity
• Wind Radii 



Outline
Forecast Coordination (02:00-02:15)

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

Product Preparation (02:15-03:00)
• Public Advisory
• Discussion



NHC Forecast Cycle
Time (HR : 

MIN)
Event

00:00

Issue Tropical Weather Outlook

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

06:00 New cycle begins



Synoptic time / cycle begins

Hurricane specialist analyzes available observations

18:00 UTC



Working Best Track in ATCF
through 1200 UTC

16/1200 UTC
35 kt

16/0600 UTC
30 kt 16/0000 UTC

30 kt

15/1800 UTC
30 kt

15/1200 UTC
30 kt 15/0600 UTC

30 kt

15/0000 UTC
25 kt



Reconnaissance Aircraft (Air Force) 
Scheduled between 1800-0000 UTC

G-IV flight planned
for 0000 UTC 
following day

First flight into 
tropical storm. 

Mission was originally 
planned as an “Invest” 

mission, arriving at 
18Z



Visible Imagery



IR Imagery



37 GHz Color Composite 89 GHz Color Composite

Overnight Microwave Imagery
AMSR- 16/0650 UTC



ASCAT-B 1514 UTC
Model solution



ASCAT-B 1514 UTC
Ambiguities



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

A

BB
C C

A

D D



ASCAT-B 1514 UTC

18.6 N
85.6 W



ASCAT-B 1514 UTC
Intensity

Several areas of 34+ kt winds, could support an initial intensity of 40 kt after 
accounting for under-sampling

34-35 kt

34-35 kt

34-38 kt



ASCAT-B 1514 UTC
Wind Radii

100  n mi

130  n mi

170  n mi

NE Quadrant: 130 n mi (almost due 
east)
SE Quadrant: 170 n mi

NW Quadrant: at least 100 n mi (due north)
SW Quadrant: 0 (cut off, but little reason to 
suspect higher winds are farther west)



Let’s enter the fix into the ATCF



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



GFS

ECMWF HWRF

UKMET GFS Ensemble

500 mb:

540 dm 
582 dm 

contours

HWRF 
Surface

00h (initial conditions)



GFS

ECMWF HWRF

UKMET GFS Ensemble

500 mb:

540 dm 
582 dm 

contours

HWRF 
Surface

12h forecast



GFS

ECMWF HWRF

UKMET GFS Ensemble

500 mb:

540 dm 
582 dm 

contours

HWRF 
Surface

24h forecast



GFS

ECMWF HWRF

UKMET GFS Ensemble

500 mb:

540 dm 
582 dm 

contours

HWRF 
Surface

36h forecast



GFS

ECMWF HWRF

UKMET GFS Ensemble

500 mb:

540 dm 
582 dm 

contours

HWRF 
Surface

48h forecast



GFS

ECMWF HWRF

UKMET GFS Ensemble

500 mb:

540 dm 
582 dm 

contours

HWRF 
Surface

72h forecast



Receive fix data

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

Determine the center location

Determine the intensity/wind speed

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

Determine past motion (6-12 h)

18:00-18:45 UTC



Receive fix data18:00-18:45 UTC

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.

Position

Minimum pressure

Maximum surface wind

Maximum flight 
level wind

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

1514 UTC 
ASCAT-B

1804 UTC 
Recon



Vis Satellite Image- 1800 UTC



IR Satellite Image- 1800 UTC 
BD Enhancement



TAFB and SAB Dvorak 
Satellite Fixes

18:30 UTC

Now it’s time to 
enter the Dvorak 
fixes and see how 
they compare to 
the aircraft and 

the ASCAT



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

1514 UTC 
ASCAT-B1804 UTC 

Recon

1800 UTC 
TAFB

1800 UTC 
SAB



Where do you think we should center the tropical 
storm at 18Z?

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 18Z?

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



Checking Wind Radii from Aircraft Data

Wind Radii from 15z Advisory

kt NE SE SW NW

34 90+ - - -

50 - - - -

64 - - - -



Checking Wind Radii from Aircraft Data

kt NE SE SW NW

34 90+ - - 60+

50 - - - -

64 - - - -



Checking Wind Radii from Aircraft Data

Wind Radii from 15z Advisory

kt NE SE SW NW

34 90+ 110+ - 60+

50 - 0 - 0

64 - - - -

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



Determine the intensity and pressure

Wind Radii from 15z AdvisoryFix Type
Intensity 

(kt)

ASCAT-B 38

Recon (SFMR) 40

Recon (Flight-level adjusted) 36

Dvorak (TAFB) 35

Dvorak (SAB) 35

What should we use for the initial intensity?

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



Determine the intensity and pressure

Wind Radii from 15z AdvisoryFix Type
Pressure 

(mb)

Aircraft (extrapolated from 925 mb) 1001

Dvorak (TAFB) 1005

Dvorak (SAB) 1005

Knaff-Zehr-Courtney W/P relationship 999

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

6 h:    15°/  4 kt

12 h: 355°/  4  kt

24 h: 315°/  7 kt

Which motion do you think 
is most representative?

A) 6h      B) 12 h   
C) 24 h    D) Something else 



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

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

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



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!

18:45-19:00 UTC



Receive model guidance19:00-19:10 UTC

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

Track 
Guidance

Intensity Guidance



Preparing the Track Forecast



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



Recent model trends 16/0000 UTC Guidance
(18 h ago)



Recent model trends 16/0600 UTC Guidance
(12 h ago)



16/1200 UTC Guidance
(6 h ago)

Recent model trends



TVCN 0000-1800 UTC

TVCN Consensus trending slightly eastward



OFCL 0000-1200 UTC

OFCL also shifted slightly eastward



Let’s Begin



Model/Color Description

HWFI - Green Hurricane WRF 
(WRF-NMM)

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

AVNI - Black GFS (Global)

EMXI - Salmon ECMWF (Global)

EGRI - Orange UK-MET (Global)

TABS/TABM/TABD -
Pink

Trajectory 
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

12 h forecast



Model/Color Description

HWFI - Green Hurricane WRF 
(WRF-NMM)

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

AVNI - Black GFS (Global)

EMXI - Salmon ECMWF (Global)

EGRI - Orange UK-MET (Global)

TABS/TABM/TABD -
Pink

Trajectory 
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

OFCI

EMN3

AEMI

TABS

CLP5

TABD

TABM

EGRI

TVCN

HWFI

HCCA

HMNI

EMXIAVNI

12 h forecast



Model/Color Description

HWFI - Green Hurricane WRF 
(WRF-NMM)

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

AVNI - Black GFS (Global)

EMXI - Salmon ECMWF (Global)

EGRI - Orange UK-MET (Global)

TABS/TABM/TABD -
Pink

Trajectory 
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

24 h forecast



Model/Color Description

HWFI - Green Hurricane WRF 
(WRF-NMM)

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

AVNI - Black GFS (Global)

EMXI - Salmon ECMWF (Global)

EGRI - Orange UK-MET (Global)

TABS/TABM/TABD -
Pink

Trajectory 
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

OFCI

EMN3 AEMI

TABS

CLP5

TABD

TABM

EGRI

TVCN

HWFI

HCCA

HMNI

EMXI

AVNI

24 h forecast



Model/Color Description

HWFI - Green Hurricane WRF 
(WRF-NMM)

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

AVNI - Black GFS (Global)

EMXI - Salmon ECMWF (Global)

EGRI - Orange UK-MET (Global)

TABS/TABM/TABD -
Pink

Trajectory 
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

36 h forecast



Model/Color Description

HWFI - Green Hurricane WRF 
(WRF-NMM)

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

AVNI - Black GFS (Global)

EMXI - Salmon ECMWF (Global)

EGRI - Orange UK-MET (Global)

TABS/TABM/TABD -
Pink

Trajectory 
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

OFCI

EMN3

AEMI

TABS

CLP5

TABD

TABM

EGRI

TVCN HWFI

HCCA

HMNI

EMXI

AVNI

36 h forecast



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



Model/Color Description

HWFI - Green Hurricane WRF 
(WRF-NMM)

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

AVNI - Black GFS (Global)

EMXI - Salmon ECMWF (Global)

EGRI - Orange UK-MET (Global)

TABS/TABM/TABD -
Pink

Trajectory 
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

48 h forecast



Model/Color Description

HWFI - Green Hurricane WRF 
(WRF-NMM)

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

AVNI - Black GFS (Global)

EMXI - Salmon ECMWF (Global)

EGRI - Orange UK-MET (Global)

TABS/TABM/TABD -
Pink

Trajectory 
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

OFCI

EMN3

AEMI

TABS

CLP5

TABDTABM

EGRI

TVCN

HWFI

HCCA

HMNI

EMXI

AVNI

48 h forecast



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

GPCE Circle



72 h forecast



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

Values of the
predictors

Intensity (kt)



Rapid Intensification Index
probability of RI during next 24 hour





Model/Color Intensity

HWFI -
Green

51

HMNI -
Green

47

AVNI -
Black

51

EMXI -
Salmon

46

DSHP -
Red

50

LGEM -
Orange

48

IVCN -
Yellow

50

HCCA –
Magenta

51

OFCI - Cyan 47

12 h Intensity Forecast



Model/Color Intensity

HWFI -
Green

62

HMNI -
Green

50

AVNI -
Black

64

EMXI -
Salmon

49

DSHP -
Red

61

LGEM -
Orange

58

IVCN -
Yellow

50

HCCA –
Magenta

63

OFCI - Cyan 55

24 h Intensity Forecast



Model/Colo
r

Intensity

HWFI -
Green

76

HMNI -
Green

52

AVNI -
Black

72

EMXI -
Salmon

54

DSHP -
Red

69

LGEM -
Orange

63

IVCN -
Yellow

66

HCCA –
Magenta

72

OFCI - Cyan 62

36 h Intensity Forecast



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



Model/Colo
r

Intensity

HWFI -
Green

78

HMNI -
Green

52

AVNI -
Black

76

EMXI -
Salmon

61

DSHP -
Red

75

LGEM -
Orange

67

IVCN -
Yellow

68

HCCA –
Magenta

73

OFCI - Cyan 67

48 h Intensity Forecast



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



Model/Color Intensity

HWFI -
Green

49

HMNI -
Green

40

AVNI -
Black

72

EMXI -
Salmon

77

DSHP -
Red

80

LGEM -
Orange

75

IVCN -
Yellow

61

HCCA –
Magenta

57

OFCI - Cyan 68

72 h Intensity Forecast



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



New Fix Data19:34 UTC

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?



Preparing the Wind Radii Forecast



Wind Radii Forecast Dialogue Box

Enter your radii 
prediction (n mi) for 
each forecast period 

Select forecast period.  
Radii forecasts only out 
to 72 h 

Guidance 

Summary of your radii 
forecasts 



Forecasters can use a graphical plot 
to complete radii forecasts 



Wind Radii Forecast Dialogue Box

Summary of your radii 
forecasts 



Now let’s decide if watches or 
warnings are required



Definitions of Hurricane Watch/Warning

• 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.

• 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 
hours in advance of the anticipated onset of tropical-storm-
force winds.



Definitions of Tropical Storm 
Watch/Warning

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

• Tropical Storm Warning: tropical storm conditions are 
expected somewhere within the warning area within the 
next 36 hours. 



Issuing Warnings

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

Forecast Track

Storm Size

Known uncertainties in the 
forecasts

Warning Size is based on:

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



RSMC=                                                               

Regional Specialized Meteorological Center;            

RA-IV countries include Caribbean area,                                  

Central America, Mexico, Canada, and Bermuda.

International Coordination
World MET. ORGANIZATION - Regional Association  IV Coordination



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

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

36 h forecast- Florida 
Keys and Dry Tortugas?

48 h forecast- Still time 
for the Gulf Coast?



Better start calling Mexico, Cuba, 
and the National Weather Service 

Office in Key West…

If you run out of time to call NWS Key West,                
you can coordinate on the hotline call



Now type them up…



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.



NWS / DOD Coordination Call

Coordinate and determine watches/ warnings

20:00 UTC



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

current hazards

NWS / DOD Coordination Call20:00 UTC



Advisory Composition

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

20:10 UTC



Forecast/Advisory and Wind Speed Probabilities



Let’s create the public advisory



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



Discussion of forecast motion 
and intensity and other 
pertinent information

Storm hazards and impacts, 
shown by type

Example of Public Advisory Format

Timing of next advisory



Create Your 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
• emergency managers
• general public

Objective of the Discussion



Advisory deadline21:00 UTC

Quick Issue the Graphics- the media is calling



FEMA and State Conference Calls 
and Media Interviews

Hurricane Liaison Team Media Interviews

21:15 UTC




