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ATCF Capabilities and Usage

Purpose: a dedicated, interactive software application to automate and
the monitoring, tracking and forecasting of tropical cyclones (TC)

Data stored in a ASCII character CSV (comma-separated value) flat-file ©
known as the “decks”:

- a-deck: all available forecast aid projections for the entire storm history

- b-deck: Best Track, the best operational estimate of TC parameters at 6-hr
synoptic times

- e-deck: probability records (track, intensity, RI, genesis)

- f-deck: records of track/intensity fixes from multiple platforms

Performs multiple analyses of TC state (center position, intensity, wind radii structure,
forward motion, ocean wave height)

Ingests fix data - TC data from Dvorak satellite estimation techniques, microwave
satellite imagery interpretation methods, reconnaissance aircraft, NWP models, vortex
trackers/aids (343 forecast aids in this year’s ATCF techlist), etc.

Prepares data for initializing a wide range of models (NWP, statistical, climatological),
submits this data to supercomputing clusters, retrieves the results, and merges them
together - on the screen, as weighted blends, or as consensus forecast products
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Recelve Fix from Reconnaissance A

12 KNHC 291748

VORTEX DATA MESSAGE

A. 29/172050Z

B. 18 deg 44 min N
079 deg 08 min W
. mb 2961 m

D. 57 kt «

E. 300 deg 25 nm

F. 027 deg 048 kt <

G. 300 deg 036 nm

H. 984 mb «

1. 10 C/ 3048 m

J. 13 C/ 3044 m

K. 9 C/ NA

L. OPEN NE
M. C15 max outbound

N. 12345/7 flight-level wind
0.0.02/1nm %/

~—position

max surface wind

max flight-level wind

minimum pressure

P. AF307 1007A B 06 CCA

MAX FL WIND 48 KT NW QUAD 171040 Z

MAX QUTBOUND FL WIND E QUAD 173440Z
SURFACE WIND OBSERVED VISUALLY

Final fix with an outbound
maximum flight-level wind
of 62 kt, which equates to
56 kt (90%) at the surface.
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Enter a Recon A

r .
7% Enter Fixes - AMS al792010 B 0% hircratt Fix Data - As 792010 X
Satelte - Subj, Dvorak.. Zenter/Intensity [~ Center Fix 7 hdax Wind Speed Fix
* DTG (Y MVDDHHMMN) |201008291?21§
Safellite - Ohj. Dvorak... i
Latitude F AN oS5 Longitude W VE AW
Ficrowave - S5, TRRAR ..
- 1005 ot feet |. Cutside Eye Temp F deg C "
Radar.. C.FlightLevel | 700 | » milibars J. Inside Eye Temp |13 degC
Alrcraft.. \ C. Flight Level Min Height | zgg+f meters K.Dew Point | g degC b
Max Sfc Wind: D. Intensity | 57 kts K. Sea Surface Temp |} deg C
Dropsonde.., E.Bearing | 3pg deg L. Wall Cloud Thickness |} nm
E. Range g5 nm b, Eye: Eye Shape W ﬂ B
Analysis/Synoptic.. e FltLew Wind: F.Dir | gg# deg Qrientation _ deg
F. Intensity ag kts Diameter | 1§ nm (Long axis if Elliptical) at
’Tl Gi. Bearing | 3pg deg Short axis |1 nm  [Blank if not Elliptical)
G Range |zg nm Q. Accuracy: MNavigational | g#  nm
H. Min Sea Level Pressure | gg4 * millibars Meteorological | nm
Pission Mumber | 1

Comments | kAKX QUTBOUND FL WIND B2 KT SE QUAD 17357

Initials | e

17N
SNH
T s

. * Fields marked with an asterisk (*) are required.
i )

W
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Enter Dvorat

o D& satellite (Subj. Dvorak) Fix Data - AMS al792010
D% Enter Fixes - AMS al792010 E

* Center/Intensity [~ Center Fix

, ; * OTG (Y MADOHHWMN ) IZD1DDBZS1?4§
Satellite - Subj. Dvorak.., :
Latitude | 188 N 5 Longtude | 79.2 w E 4w

4 PCN  « CONF

7 e Wind Speed Fix

Satellite - Obj, Dworak...

PCMN or CONF ‘ 3 Well defd circ center/Geagraphy ﬂ

* Satellite Type I?GOES12 ﬂ

Dworak Code - Long Term Trend

Alrcraft., Final T-Mumber | 40 j
Cl Mumber |40 j

Anticipated Intensity Change <+ + « - “* Blank
Past Change + Steady  « \Weakened - Blank

AnalysisfSynoptic... Amount of T-Mum change | ngne ﬂ Hours since prewvious ewval I

Dworak Code - Short Term Trend

Past Change -~ Developed -~ Steady -~ Weakened <> Blank

Amount of T-Mum change | ngne ﬂ Hours since prewvious eval I

Forecast Intensity | none ﬂ * Fix Type I CSC - cloud system center! ﬂ

* Sensor Type |7 Wisual |7 Infrared  _I Microwave

ficrowave - S5kl TRRM L.

Radar...

Cropsonde...

Ik, |

“» Tropical ~ SubTropical « ExtraTropical

TAFB fix

Comments | pT=45 Based on embedded center in LG; ﬂ
QK |

* Fix Site I Initials IMI\I
Cancel |

* Fields marked with an asterisk (*) are reguired.

a0 T FEW TV
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Enter Best Track

-
P& Re-Best Track Dialog - AMS al792010

2% ATCF - North Atlantic - AMS al792010 DTS of postion
Flle Tools Fixes S Help 2010082606 A
2010082812 Re-Best
e-Bes
iz
Delete Pos. T
2010082306 d Best Track Options
2010082912 | wind Radii
. . 2010082918 workinjis Mnle) el
intensity - — .
Fix Options
and pressure || Windspesd| e v i AutoLabel
Development | T3 - tropical starm ﬂ :: \(f\?nZd:n;.tle
ind Radii
Pressure | ggg ﬂ
MNE EE = T
aak voicle “quad (130 ¥ [e0  ¥[[a ¥ |io |
50kt circle “* guad ‘ GO J‘ a0 J‘ i} . an J

Graph/Select 34 ktradiic. ~ NE. | SE. |  Sw. | . |

Graph/Select radii (radial graph) ~ 34kt.. | Sokt.. | B4kt. |

Best Track Speeds and Intensities

1800 UTC best-track

Date - Time Old Mew Best Track ~ Ohj Track Central
. Zpeed  Speed Intensity Intensity  Pressure
location 18.8N 79.2W sot00B2e06Z 7 50 Kis a9
20100823122 8 50 kts 930
20100828182 &l B0 kts TN A 984
20100830002 T A Tl &y [Hf A
20100830062 [l A Ty TF A

Help | Apply | QK | Cancel |

3w a2w 1w 0w T FEW FIW TEW TS

— —
FIW FOW

22.8N-76.6W

— —
TN TIW TN
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Initialize Mc

After determining the center, intensity, motion, anc

the Hurricane Specialist sends that information to a suf
models

D% ATCF - North Atlantic - AMS al792010 (=3

File Track Aids | Fields Forecast Advisory Graphic
Display Objective Alds.. J

Create Obj Aid Forecasts
Enter Ohjective Ald..
Enter Objective Aid (no wind radii).. Send Compute Data
List Objective Aid Data... Setup GFDL models

Clyeied (Al Hpeed AREEE. Retrieve PRIMARY Guidance

Help

Tools  Fixes Stats

D Prepare Compute Data - AMS al792010 [‘5__(|

r Prepare Compute Data

79 2010 Naorth Atlantic - ARMS

List Compute Data

|

Date-Time-Group:

Import New Ohjective Aid Data Retrieve PRODUCTION Guidance Lat (deg) Lon (deg) ez Wind (kt) Dir {deg) Spd (kt)
Browse Aid viessages Directory.., Run CLIPER SHIFOR EXTRAP
| Graph Aid Intensity vs Time... = 7 N — w7 -

Past 24 hr.

Graph Ald Wind Radii vs Time...
Log Comments..,
Check Ohjective Aid Data..,

17.9 il TET Wy 50 z88

Past 12 hr.

g
Current: Wﬂ:gmﬂx\i Wﬂ ’Eﬂ ’—Qﬂ

Eye Diameter: ﬂ nm
ez Wind Radius: | 25 ﬂ nm

Vertical Extent of Circulation: | Deep =400 mh ﬂ
Central Pressure: W ﬂmb
CQutermost Closed |sobar: W ﬂ mik
Fadius Qutermaost Closed Isobar:’g nm

Speed/Guadrant ME {nm}) ZE (nm) SW (nm) MY ([nm)

34 kt. | 130 ﬂ | a0 ﬂ | 40 ﬂ
50 kt: | &0 ﬂ | 40 ﬂ | o ﬂ 40 ﬂ

| QK | Cancel |

Z3.5MN-78.4W
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Receive Model Guidance

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

%% ATCF - North Atlantic - AMS al792010

File  Tools

“15
e |
e

-

Track Guidance

Intensity Guidance
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Wind Radii Forecas

-
P& Forecast Wind Radii Dialog - AMS al792010

Enter your radii A 12 Al o
. . . ME (nm) SE (nrm) S (nim) M (nm) ?
prediction (n ml) 10N | B R RECI N R AT 2 |
A kt: i £
each forecast period | TRRE FFRNS FRCRE R [5]
B4kt - circle % guad ‘ 0 j‘ 0 j‘ 0 j‘ 0 ﬂ %I
Use previous TAU | Delete Radi | il
Use TAU 0- all TAUs | , , 120
Display Cptions... |
Use DRCL - current TAL | Max Wind
Use DRCL - al TAUs | 7E K=
Dir. 308
Graph/Make-Forecast 34 ki radic. _ NE.. | SE. | SW.. | Nw.. | Spd: 10 Kis
Graph/Select radii (racial graph)  34kt.. | sokt. | &4kt |

Wind Radii Guidance for TAL 12

G u |d a n Ce ITech TAU  W-hax (kis) 34 knot radii (nm) 50 knot radii {nm) B4 knot radii (nm)

EHXI 12 63 0 0 0 3 A
GFDT 12 94 215 209 127 187 134 125 45 178 4 T1L 0 &2

GFTI 12 69 48 56 19 34 28 53 17 1AV w27 4 10

HRCL 12 ] 135 95 70 120 T0 45 20 50 40 20 15 25

HGPT 12 60 0 14 0 0

HGPS 12 93 177 121 68 93 T0 0 [ ]

HGXT 12 60 0 6l 0 0 £
& |

Current Forecast

TaU  W-hax (kis) 34 knot radii (nm) 50 knot radii {nm) 64 knot radii (nm)
0 60 130 9 40 100 60 40 0 40 £
12 75 130 90 40 100 60 40 0 40 Summa ry of your
24 90 130 90 40 100 60 40 0 40
36 100 130 90 40 100 60 40 0 40 RE
58 dladnm oD% radii forecasts
72 105 130 90 40 100 60 40 0 40
9 85
55

Help | Apply | Ok | Cancel |
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Do we need watche
Remember to consider forecas

782010 - ARS \ ‘\‘\
\
T

48 h forecast- S
for the Gulf Coas

36 h forecast- Flo
Keys and Dry Tortu

24 h forecast- West
Cuba and the Isle of
Youth?

12 h forecast- Don’t
forget about the
Cayman Islands.

ot
)
e ’,
o |
N e T .
L IR aory 89y 8EW &7

g3 9 9iw g0

W SEW a5 S a3 S g1 S0 T LI
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ATCF Development Team at NHC

Mark DeMaria - Chief of TSB

- Management, oversight, funding

Craig Mattocks - Meteorologist, Software Developer

— Team Lead, ATCF software development

— Develops/maintains NHC local “standalone” applications in Fortran/C
Monica Bozeman - Meteorologist, Software Developer

— Dataflow, scripting, documentation

Mike Brennan - Sr. Hurricane Specialist

- Testing, management of ATCF decks, annual requirements/improvements
Dave Zelinski - Meteorologist, Software Developer

- Web development, scripting, graphics, GIS
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ATCF System Development Life Cycle (SDLC) — Timeline

Mar Jul
Nov Dec Interdepartmental May IAIJCF Syitem
ATCF Requirements NOAA Hurricane Hurricane ATCF System "_fRo 'j:I(Re ease 2)
Meeting Conference Conference Rollout (Release 1} if possible/necessary”
Aug - Nov

Nov - Nov Dec - Mar Next fiscal year
Refine Rapid Development Period Mar - May May - Jul Development Cycle
Reqs “high priority requirements” Test and Debug Period Additional Upgrades Routine Maint

* i Neay 4 1 !

| ! Devetopment i\ ||

‘ ’ : : T T ’ T T f T T

Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
Nov Nov
Deploy

ATCF System Development Life Cycle (SDLC)

1) Concept

2) Requirements
3) Design / Code
4) Test / Debug

5) Implementation

“iterative process”

4_____________

6) Maintenance

System Requirement Categories

1) Tropical Cyclone Center Requirements

2) Inter-agency Requirements

3) WMO / International Partner Requirements
4) Product / Service Improvements

5) Research to Operations

6) System Maintenance / Upgrades
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Annual Requirements (Improvements) List

-

@ docs.google.com/spreadsheets/df1k3P-blzOXNvuVAaCL_Az_fNxDfguNrFZQAKCWGQsUaA editr
FY16 ATCF Development Items - Google Sheets
File Edit View Inset Format Data Tools Add-ons Help Last edit was made 6 days ago by Monica Bozeman - NOAA Federal

B ~T $ %0 0128 Addl - M - BIZSA- BB E-l-+- ccHMEY-I-

E F G
Complexity  Risk Priority ~ Percent Complete  Estimated Comple

2 Improve word wrapping of watchiwarning section in TCM 3 e fedum
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New Features and Bug Fixes for 2016

Mixed-case advisory products for CPHC

Preliminary/climatological predictions of wind radii (PRERCL) and trac
(PRETCM) for CPHC

Add storm development type at end of TC Vitals files (used to initialize HWRF/G
prevent re-bogus of a storm already spun up

Ingest new forecast trackers/aids from ECMWF, UK Met Office, NRL, JMA (now 343
forecast aids in techlist)

Fix bug that posts preliminary WSP graphics to NHC web page prior to transmission of
forecast advisory (TCM)

Create Best Track GIS products even when there are no wind radii or forecasts -
prevents “blank spots” in the NHC web site, which implies to users that an error has
occurred

Fix bug caused by empty warning files
Improve automatic word wrapping of watch/warning section in forecast advisory (TCM)
Implement capability to run WSPs early on WCOSS supercomputing cluster

Began work to enable the creation and issuance of *“‘genesis” advisory products for
potential tropical cyclones (PTCs) in 2017

Many additional enhancements delayed one year because of 64-bit upgrade of XVT
toolkit for GUI (NRL)
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ATCF Transition to AWIPS I

ATCF has grown “organically’” over the past 30 years:

More and more TC forecasting capabilities from different centers (NHC
JTWC) incorporated into application

ATCF now employs 6 different scripting languages (csh, sh, ksh, bash, perl, pytl

Minimal coding standards (Fortran 66, 77, 90/95, 2003/2008/2013), lack of
modularity

Different compilers used (PGl 2008-2014 pgcc/pgf77/pgf90, GNU gcc/gfortran, Intel
2016 icc/ifort)

No version control system or back-ups until recently

Huge increase in data flow, from plethora of sources (recently centralized on
“opah’ server at NCEP)

Security restrictions at NCEP/DoD complicate access to servers and supercomputers

Result: ATCF has become a monster “mash-up” project, almost impossible to manage,
even for teams of dedicated developers
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ATCF Transition to AWIPS I

Solution: Merge ATCF into AWIPS Il

Functional requirements specification document written and approved
(NCEP Computer Operations) on Oct. 30, 2015

NHC requirements: no radical changes in forecaster workflow, retain abil
make rapid changes to source code and system functionality

Project will be managed by David Plummer, National Centers AWIPS Team Lead
Initial funding allocated, contractors (software developers) hired
High-level scoping/development plan due at the end of this fiscal year (Sept. 2016)

At least a 5-year project

NHC Hurricane Specialists and TSB developers will provide input and oversight
Monthly meetings between NCO and NHC now underway

Primary computer language: Java

Initial software development efforts will focus on ATCF decks database

ATCF will run in CAVE-D2D (Common AWIPS Visualization Environment - Display 2
Dimensions) GUI developed by Raytheon

Tech Support will be provided by Network Control Facility (NCF), just like AWIPS Il
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AWIPS |

VB @ FF = o 13 ok | o (RGN IR s

= CAVEINHC - D20
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Thank you!

e NHC Senior Hurricane Specialist Dan Brown provided the foreca
workflow scenarios from his ATCF instructional course entitled
“Forecast Scenario: Filling the Role of NHC Forecasters”

References:

e Miller, R.J., A.J. Schrader, C.R. Sampson, and T.L. Tsui, 1990: The Automated Tropical
Cyclone Forecasting System (ATCF), Weather and Forecasting, 5, 653-660.

Sampson, C.R. and A.J. Schrader, 2000: The Automated Tropical Cyclone Forecasting
System (Version 3.2), BAMS, 81, 1231-1240.

NRL users manual for the ATCF:
http://www.nrimry.navy.mil/atcf web/docs/pdf/ATCF_User%27s Manual 10192010.pdf
NRL documentation on the ATCF:

http://www.nrimry.navy.mil/atcf_web/docs/
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