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NHC Forecast Process

Synoptic Hour
Enter Fix Obs, Update Best Track, Initialize Models

Synoptic +1 hour
Create Consensus, Create Official Forecast

Synoptic +2 hours
Conference Call, Create Advisories

TC Forecast Process
Enter Fix Observations
Update BT
Model Initialization
Create Consensus
Forecast Creation
Conference Call
Create Advisories
Issue Advisories

Synoptic +3 hours
Issue advisories




Seven Proposed Tasks

Evaluate wind radii CLIPER algorithms (80%)
Implement Monte Carlo wind probabilities in ATCF (90%)

Implement GPCE track probabilities
— Data retention (90%)
— Display (90%)
— Evaluation (10%)
Streamline imagery overlays (90%)
Improve objective best track capability (0%)
Automate TC fix entry in NHC operations (90%)

Modify ATCF user interface/code to improve efficiency (70%)



Wind Radii CLIPER Evaluation

e Two statistical models implemented on ATCF

— DRCL: Atlantic, E. Pacific, W. Pacific

» Assumes an idealized vortex, modified by storm motion and
Initial conditions

» Developed by DeMaria (NOAA), Knaff (CIRA), ...

— MRCL.: Atlantic only

» 60 separate equations ( 4 quadrants, 5 taus, 3 radii)
e Developed by McAdie (NHC)



Avg 34 kt Radii Forecast Errors for 2004 Atlantic Season (06- 16)
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Avg 50 kt Radii Forecast Errors for 2004 Atlantic Season (06- 16)
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Avg 64 kt Radii Forecast Errors for 2004 Atlantic Season (06- 16)
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Wind Radii CLIPER Conclusions

e Both models adequate baselines
o Official forecast has skill to about 24 hrs
o Similar results for DRCL I1n EP and WP basins
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Goerss Prediction Consensus Error (GPCE)

(24 hour forecast)
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Goerss Probability Consensus Error (GPCE) computation, display, retention of the error radii
complete.



Goerss Prediction Consensus Error (GPCE)

(48 hour forecast)
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Goerss Prediction Consensus Error (GPCE)

(72 hour forecast)
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Goerss Prediction Consensus Error (GPCE)

(96 hour forecast)
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Goerss Prediction Consensus Error (GPCE)
(120 hour forecast)

al?82005 - TESTPROE 2003102215

SO 1200 _ SO
—m ~YMin

120

@ CONL
45N 45N
40N 40N
IEN 35N
30N 30N
25N 25N
20N \ BTCE {20

SO 454 A0



Streamline Satellite Imagery Overlay, Add Products

¥ | ATCF

File

Data Display End-ofYear Iessages Configure Help File  Tools

= [ X ¥ ATCF - Area of Operations (NHC) - ADRIAN ep012005 - 0 X

Automated Tropical Cyclone Farecasting System

ATCF - Wersion 4.2
OFCL

¥ View Fix Data - ADRIAN ep 012005

40 Ol T ECme

Date/Time Type CirfInt Lat Lon Het Conf Int Pres Site Comments

Satellite
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Microwawve
Aircraft

Radar
Analysis
Scatterometer
Dropsonde
Flagged Fix

Good
Fair
Poor

_I Conf Circles 20050519.1315. goes12. =. irlkm_bw_ O1EADRIAN.
20050519.1315. goes12. x. vislkn. DIEADRIAN. 55
_1 Wind Radii 20050519.1345. goes12. x. irlkm_bw.D1EADRIAN.
200505191345 . goes12. x. vislks . D1EADRIAN. 55

_I Autolabel =] TS
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Imagery from NRL TC Page can be retrieved and displayed. RH 4 and
NHC firewall issues now fixed. New products can be added on request.



User Interface/Forecaster Efficiency

e ~ 35 NHC requirements addressed
 Varying degrees of difficulty

o ATCF Requirements Lists (2005/2006)

— GUI changes
— Message changes
— New capabilities



Track Function Improvements / Enhancements

Positive Impact: improved editing (all Centers)...

b'd Edit Be ADRIAN ep (s | ¥ ATCF - Area of Operations (NHC) - ADRIAN ep 012005
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Best Track editing dialog has been improved by adding wind radii.
NHC now best tracks wind radii at the end of the season.



File Data Display End-ofYear Messages

Automated Tro

n Forecast Track Dialog,- ADRIAN ep 012005
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recast Function Improvements / Enhancements

Positive Impact: time saving (all Centers)...

- M 3 ¥ ATCF - Area of Operations (NHC) - ADRIAN ep012005

Configure  Help File  Tools

s

<

Capability added to allow for zoom/unzoom/full-map snap to while

keeping forecast track dialog open.

Note — last year you had to quit the dialog, re-zoom and then re-enter the dialog
to continue the forecast track preparation



Forecast Function Improvements / Enhancements

Positive Impact: time saving and flexibility (all Centers)...

¥ | ATCF

= [ 3 [l ¥ ATCF - Area of Operations (NHC) - ADRIAN ep012005 =0 %

File Data Display End-ofYear Messages

Configure

Automated Tropical Cyclone Forecast
ATCF - Version 4.2
OFCL

Help File  Tools

e Objective Aids - ADRIAN ep012005

Select profile;

"  Forecast Track Dialog - ADRIAN ep012005
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Clear Aids |
_I Display ald Intensities

1 34 ki aid wind radii
I 50 kt aid wind radii
| 64 kt aid wind radii
1 100kt aid wind radi

Select Objective Aids:

Select Defaults |
Save Mew Profile... |
Delete Profile... |

Display all radii
Clear radii

Help | Apply | Cancel |

Forecast dialog button allows call up of objective aids while preparing the forecast track. Clear
Aids button of course clears the currently displayed guidance and quick re-selection of other
objective aids is now available.

Note — Allows user to quickly alter the displayed objective aids. The procedure to accomplish this last took a bit

a cycling through menu options to accomplish this task.



Forecast Function Improvements / Enhancements

Positive Impact: flexibility (all Centers)...

W | ATCF EED N N L b4 ATCF Graph Window - ADRIAN epo12005________ " [N
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Help | QK | Cancel |

Open up view Intensity Graph and the user can click on a Tau/Intensity which will link to the
Intensity Forecast Tau and make the change there.



Forecast Function Improvements / Enhancements

Positive Impact: enhanced display and flexibility (all Centers)...

v ATCF -0 %
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Option button in Forecast wind radii dialog calls an additional dialog display to allow user selection

of wind radii at select Taus or select radii values.




Forecast Function Improvements / Enhancements

Positive Impact: enhanced display and flexibility (all Centers)...

* ATCF [ | ATCF - Area of Operations (NHC) - ADRIAN ep012005
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Cancel |

Option to select and deselect the display of wind radii information and/or intensity for objective aids
containing that particular information.



Forecast Function Improvements / Enhancements

Positive Impact: flexibility (all Centers)...

% ATCF - Area of Operations (NHC) - ADRIAN ep 012005
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Open up the view Graph (radii quadrant) and the user can click on a Tau/radii value which will
link to the Wind radii Forecast Tau and make the change there.



Forecast Function Improvements / Enhancements

Positive Impact: flexibility (all Centers)...

"w | ATCF - Area of Operations (NHC) - ADRIAN ep012005 B X

Display of objective aids out to 10 days. Internal objective aids merge routine allows forecast
hours out to 10 days.



Advisory Improvements / Enhancements

Positive Impact: additional information and time savings (NOAA/NWS only)...

Iy MU _ A Akl onll (0
1 4 4 =
w | Advisory Composition Dialog - ADRIAN ep012005 R AdvisoryoStorm State CADRIAN e 0T2005 s,

Tropical Cyclone ep012005 on 2005051918 Storm state:
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Forecaster Initials | ﬂ 4 Dissipating tau T2 Hormal

E—— tau 96 Dissipating
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Time Zone  « Aflantic  “> Eastern -« Central 7 Daylight Time
_| Subtropical Surface Pressure | gsg ﬂ mh

Center Accuracy | O ﬂnm Eye Diameter | O ﬂnm
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gography Reference | 16.2N 35.2W SALINA CRUZ MEXICO /
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I Last Advisory

Advisory Data.., | Edit YWarning... |

Help | Cancel |

In the advisory composition dialog, there are now two geography references.



Advisory Improvements / Enhancements
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Help Cancel |

In advisory composition, capability to selection of the forecast type (normal, inland, ...)as a
function of Tau.



Enhancement for Statistics

Fix Errors By Site
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81 2004 Morth Atlantic - BRAWO
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B6 2004 MNorth Atlantic - GOLF

=

Verify fix against:
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# < all data

| )

Help OF
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Cancel |

End of Year Fix Errors
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Storm Year
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Choose a storm:
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86 2004 Morth Atlantic - GOLF

87 2004 Morth Atlantic - HOTEL
88 2004 Morth Atlantic - INDIA
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Help

I Satellite Fixes
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_| Alrcraft Fixes
_| Radar Fixes
| Individual Fix Stats

| Compute GIS Stats Separately

OF Cancel

Dialogs added for NHC homogeneous fix statistics.




Enhancement for Objective Aids
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Display all radii

Help Appl Ok Cancel

Toggle on/off thick lines.




Enhancement for Objective Aids

ATCF - Area of Operations (NHC) - TEST al802005

..... o = File  Tools
bjective Aids - TEST alB!

Select profile:
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Display all radii
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Help Apply o] :4 Cancel

Toggle current selected guidance to Current, -06, -12, -24, -36 or —48h




Enhancement for Objective Aids

ATCF - Area of Operations (NHC) - TEST al802005

File  Tools
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Toggle on/off currently selected aid(s).




Enhancement for Forecast Wind Radii
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ATCF - Area of Operations (NHC) - TEST al802005
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Circle option for wind radii



Enhancement for Forecast Wind Radii

s

ATCF - Area of Operations (NHC) - TEST al802005
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Use previous wind radii values button.



Enhancement for Forecast Wind Radii
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ATCF - Area of Operations (NHC) - TEST al802005
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48 125 165 155 140 \165 85 65 50 85 ; %
T2 115 165 156 140 Y65 85 65 50 85 ||
9 100 1J
120 70 ¥
[ \ P
Help | Applv\ oK | _ cancel | —
3 i

Populate all Taus with Tau O wind radi



Enhancement for Forecast Wind Radii

s

ATCF - Area of Operations (NHC) - TEST al802005
File Tools
34kt circle - guad
S0kt circle - guad
Use previous TAU | FEEEES i
Maz Wind
120 kts
Dir: 323
Spd: B kts
Wind Radii Guidance for TALl 36
Tech TAU W-hMax 34 knat radii 50 knat radii B4 knot radii
thri  {knots) {nrm) {nm) {nrm)
AHO1 36 60 198\ 178 192 178 129 130 110 1] ;F\!
AHD2 36 50 168\ 159 162 129 |
AHO3 36 58 175\ 165 155 143 110 99 128 84 &
AHD4 36 65 246 \224 135 156 133 142 116 127 81 0 0 0 E
AHOS 36 54 182 {42 133 160 120 65 90 1] |
APM 36 50 166 189 136 137 83 0 93 0 |
APO2 36 63 Z35 3 152 168 123 116 103 112 E i
I \ =
Current Forecast
TAU  V-Max 34 knot radii 50 knot radii E4 knot radii
{hr)  (knots) (n [nm) (nrm)
0 130 135 135 60 30 30 60 15 15 15 156 ﬁ
12 105 150 150 150 65 65 65 65 2 20 20 20 ||
24 115 160 125 160 T0O 50 50 YO 2% 25 25 25 | |
36 120 150 150 150 80 80 80 80 % % 2 N ; |
48 125 165 155 165 85 65 50 85 ; %
T2 115 165 1556 165 85 65 50 85 ||
9 100 I
120 70 ¥
| \ P
Help | Ap\vlv oK | _ cancel | —

Use DeMaria Wind Radii for current selected Tau



Enhancement for Forecast Wind Radii

s

ATCF - Area of Operations (NHC) - TEST al802005
File  Tools [
34kt circle - guad
S0kt circle - guad
Use previous TAU | _,MQ_?Ml?,.tE.ﬁEEi..ii,..j
Use TAUD- all TAUs | S ;
peno-s Mac Wind
120 kts
Dir: 323
Spd: B kts
Wind Radii Guidance for TALl 36
Tech TAU W-hMax 34 knat radii 50 knat radii B4 knot radii
(hr)  (knots) (nm) (nm) (nm)
AHO1 36 60 138 178 192 178 129 130 110 1] ;F\!
AHD2 36 50 1 159 162 129 |
AHO3 36 58 17} 165 155 143 110 99 128 84 &
AHD4 36 65 246\ 224 135 156 133 142 116 127 81 0 0 0 E
AHOS 36 54 182\ 142 133 160 120 65 90 1] |
APM 36 50 166 \189 136 137 83 0 93 0 |
APO2 36 63 735 ¢33 152 168 123 116 103 112 E i
I \ =
Current Forecast
TAU  V-Max 34 knot radii 50 knot radii E4 knot radii
{hr)  (knots) [nm) (nrm)
0 130 135 135 60 30 30 60 15 15 15 156 {“{:
12 105 150 150 150 65 65 65 65 2 20 20 20 ||
24 115 160 125 160 T0O 50 50 YO 2% 25 25 25 | |
36 120 150 150 150 80 80 80 80 % % 2 N ; |
48 125 165 155 165 85 65 50 85 ; %
T2 115 165 1556 165 85 65 50 85 ||
96 100 11
120 70 ¥
| \ P
Help | Ap;}y o Cancel | e
\ i

Use DeMaria Wind Radii for ALL Taus.



Enhancement for Forecast Wind Radii

s

ATCF - Area of Operations (NHC) - TEST al802005

File Tools

34kt circle - guad

S0kt circle - guad

Use previous TAU
Use TAUD - all TAUS

Maz Wind
LR S S T 120 kts
Use DRCL - all TAUs Bl 26
Graph/hake-Forecast 34 ki radii ._NEW: _SE. | Spd: B kts
Wind Radii Guidance for TA
Tech TAU W-hMax 34 knat radii B4 knot radii
(hr)  (knots) (nm) (nm)
AHO1 36 60 198 178 192 178 129 ;F\!
AHD2 36 50 168 159 162 129 |
AHO3 36 58 175 165 155 143 110 &
AHD4 36 65 246 224 135 156 133 81 0 0 0 E
AHOS 36 54 182 142 133 160 120 |
APM 36 50 166 189 136 137 83 |
APO2 36 63 235 233 152 168 123 E i
| =
Current Forecast
TAU  V-Max 34 knot radii 0 knot radii E4 knot radii
{hr)  (knots) {nm {nm) {nmy}
0 130 135 90 90 136 [ 30 30 60 15 15 15 156 {“{:
12 105 150 150 150 150 it 65 635 65 2 20 20 20 ||
24 115 160 125 115 160 ki 50 50 TO 2% 25 25 25 | |
36 120 150 150 150 150 80 80 80 % % 2 N ; |
48 125 165 155 140 165 5 65 b0 85 ; %
T2 115 165 156 140 165 5 65 50 85 ||
96 100 11
120 70 ¥
| | P
Help | Apply | oK | _ cancel | —
T i

/

Delete current Tau wind radii (i.e. zero out all values)



Conclusions

Wind radii CLIPER algorithms evaluated (80%)
Monte Carlo wind probabilities in ATCF (90%)

GPCE track probabilities
— Data retention (90%)
— Display (90%)
— Evaluation (10%)
Imagery overlay capability (90%)
Objective best track capability (0%)
Automate TC fix entry in NHC operations (90%)

Modify ATCF user interface/code to improve efficiency (70%)
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