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o ATCF
e Brief history
e 2017 improvements
e Future outlook

e N-AWIPS and AWIPS2
e NHC current usage and future plans
¢ Navy plans
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Brief History of the
Automated Tropical Cyclone Forecasting (ATCF)

Prior to 1988: Motivated by cumbersome, manually intensive p

to generate TC forecast products

1986: ATCF software development began at NRLMRY

1988: Delivered to JTWC in Guam. Ran on IBM-AT class personal
computer under MS-DOS operating system

Early 1990s: NHC adopted and modified ATCF for its operational needs

1996: Transitioned from MS-DOS to Unix

e C, FORTRAN, XVT toolkit, Unix/Python/Perl scripts

e NRL manages C &GUI code, NHC manages site-specific “standalone” code
Many iterative upgrades since 1996: Annual meeting of developers -
make decisions whether to implement new features requested by TC
forecasters (requirements lists).

e Partial support from HFIP

HFIP Annual Review Meeting, 8-9 November 2017, Miami, FL




NHC/NRL ATCF Improvements for 2C

e 8 slots for running HWRF/HMON models (5 for NHC
e Changes to NHC consensus aids (GFDL removed)

e Ability to write advisories on Potential TCs

e New NHC Public Information Statement (PNS)
generator available under "Messages” menu

e Headers for NHC mixed-case text products in
proper format

e Advisory Composition now remembers when user
selected “Last Advisory”

HFIP Annual Review Meeting, 8-9 November 2017, Miami, FL
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LABORATORY

NRL ATCF® Development

Charles R. Sampson and Michael Frost
Naval Research Laboratory, Monterey, CA

Mark DeMaria, Craig A. Mattocks, Christopher Mello,
Michael Brennan and Monica Bozeman
NOAA/NWS National Hurricane Center, Miami, FL

HFIP ATCF® Development at NRL
HFIP Annual Review Meeting, 8-9 November 2017, Miami, FL



U.S.NAVAL

ATCF® DEVELOPMENT

Ticketing - Trac

CM - Subversion

HFIP Funding to NRL
System Development

FY14 - 100K
Life Cycle FY15 - OK
FY16 - 25K
FY17 - 75K
ATCF 5.8.3

~25 NHC specific tasks
Few examples follow

HFIP ATCF® Development at NRL
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TC Watch/Warning Breakpoints

Coastal watch/warning breakpoints can
now be displayed on the ATCF:
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FY-18 and Beyond

~13 New NHC-specific requirements

Improve performance of ATCF forecast dialog and display GUIs for systems
with large a-decks - specifically wind radii forecast dialog GUI, polar wind
radii forecast dialogs, and graph aid intensity vs. time for multiple DTGs.

Add “Storm State” selections for “Tropical Cyclone” and “Potential Tropical
Cyclone” to “Forecast Type” menu in Advisory Composition GUI and display
them when selected in the TCM and TCD.

Make any necessary changes to the f-deck format and the vortex fix entry
GUI to account for new vortex message format.

HFIP ATCF® Development at NRL T
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Track and Intensity GPCE
(Not updated since 2015)

obj. Aid Time I for 16L for 100600
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st Climatology (HURISK-like) and SHIPS Wind Radii
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ATCF Climatology (NRL)

SHIPS Wind Radii (CIRA)
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Wind Radii Guidance

Objective R34 Performance
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NHC NAWIPS and AWIPS2 usag

NAWIPS and AWIPS2 jointly used to view all gridded model,
satellite, surface observations and radar data

NAWIPS PGEN used to create TAFB surface analysis maps, and
Graphical TWO

NHC uses NAWIPS to view legacy GOES13 and GOES15 imagery

AWIPS2/GFE creates all storm surge watches and warnings and
gridded forecasts to blend with WFQ’s forecasts

NAWIPS used for creation of coastal tropical cyclone wind based
watches and warnings for graphics

AWIPS2 preferred for viewing radar and GOES-16 data

HFIP Annual Review Meeting, 8-9 November 2017, Miami, FL




NHC NAWIPS to AWIPS2 Transi

~95 percent metadata transition complete

AWIPS2/D2D much quicker load times than NAWIPS

AWIPS2/D2D color curves and contours still need work to
match NAWIPS

PGEN now has ability to create all legacy NAWIPS
products in AWIPS2

Still uncertainty to which AWIPS2 perspective, NCP or
D2D, will become the preferred viewing option for NHC
moving forward

HFIP Annual Review Meeting, 8-9 November 2017, Miami, FL
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Navy Plans for AW

Being implemenated at JTWC, FWC-San Diego, FWC-
Norfolk

e FWC-Norfolk leading

Awaiting authority to operate
e |T security issues need to be addressed

Implementation ~1 year away

NRL has exploratory project to put ship routes and ship-
relevant products in AWIPS2

HFIP Annual Review Meeting, 8-9 November 2017, Miami, FL




ATCF Transition to AWIPS2

e NRL supported ATCF remains the primary tool for
tropical cyclone product generation at NHC, CPHC
ne

Factors affecting ATCF usage by NWS

e Consolidation of product generation systems
Consistency between NCEP and WFOs

e |Long-term maintenance and support

e Ever increasing IT security constraints

Pilot project to transition some ATCF capabilities
initiated in 2014

¢ |nitial support from HFIP

e Support transitioning to the AWIPS program office in FY18

HFIP Annual Review Meeting, 8-9 November 2017, Miami, FL




ATCF Transition to AWIPS2

Progress so far: Import/Export of A/B/E/F decks, GUI
development, track plots

Primary computer language: Java

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

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

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

HFIP Annual Review Meeting, 8-9 November 2017, Miami, FL




ATCF Transition to AWIPS2

— Project managed by David Plummer, National Ce
AWIPS Team Lead
— Single contractor effort since 2015

— NHC Hurricane Specialists and TSB developers provide input and
oversight

— Monthly meetings between NCO and NHC

— Transitioning to APO in 2018

— Future Tech Support provided by AWIPS Network Control
Facility (NCF)

— Much more work to be done, 4 to 5 year effort

HFIP Annual Review Meeting, 8-9 November 2017, Miami, FL
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Summary and Conc

e ATCF will remain the primary tool for NHC, CPHC and

JTWC tropical cyclone product generation for the next
several years

e NWS is moving towards common display and product
generation system

e N-AWIPS transition to AWIPS2

e ATCF capabilities in AWIPS2 development will migrate to
AWIPS Program Office in 2018

HFIP Annual Review Meeting, 8-9 November 2017, Miami, FL
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Implemented at JTWC

Objective R34 Performance
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Track and Intensity GPCE not updated since 2015
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NHC Forecas

Time (HR:MIN) Event

00:00 Issue Tropical Weather Outlook, Issue
Intermediate Public Advisory (if necessary)

00:45 Receive satellite fix data, plot fixes, determine
initial location, intensity, size

01:00 Initialize models, send model guidance job to
supercomputer
01:10 Receive model guidance and prepare forecast
(track, intensity, wind radii)
02:00 NWS / DOD hotline coordination — coordinate

US/international watches/warnings, rainfall,
surge, other hazards. Prepare products.

Advisory deadline

FEMA conference call

New cycle begins

HFIP Annual Review Meeting, 8-9 November 2017, Miami, FL



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

Performs multiple analyses of TC state (center position, intensity, wind radii st
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.

Data stored in a ASCIl character CSV (comma-separated value) flat-file database
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, Rl, genesis)

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

HFIP Annual Review Meeting, 8-9 November 2017, Miami, FL
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%% NCEP/NHC ATCF Migration to AWIPS Il
Project Status as of 11 July 2017
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Project Information and Highlights . Scheduling

Points of Contact: Carmen Jenkins, David Plummer
Milestone Completion | Status
Scope Date
. Mﬁgﬁﬁgg,gﬁ;fgﬁ;ﬁ;",ﬁ ropical Cyclone Forecast (ATCF) System application Investigate ATCF legacy “File” Menu Entries May 12,2017 | Completed
o Document functionality in legacy ATCF System
©  Implement same (or equivalent) functicnality in AWIPS || Investigate Print and Graphics-related entries Apr 21, 2017 Completed
o Center Specific Training
o Migrating NHC/CPHC product production and dissemination to AWIPS
I Investigate Inter-site Data Exchange entries May 5, 2017 Completed
Develop “Fixes” Menu Entries Aug 18, 2017 On Track
. Operational production and dissemination of all NHC and CPHC products
currently done in legacy ATCF migrated to AWIPS 1. Develop “Display Fixes...” entry and dialog Jun 9, 2017 Completed
Not Included
Develop “Display Fixes...” display resource Jul 14, 2017 Delayed
. Migration of functionality currently in scripts and standalone programs extemal
to the legacy ATCF application itself. Develop “Enfer Fix Data...” entry and 8 type dialogs Aug 14,2017 | Not Started
. Develop “View Fix Data...” entry and dialo: Sep 18, 2017 Not Started
Issues and Risks P v ¢ ?
Issues and Risks / /Mitigations Develop “Track Management” Menu Entries Nov 30, 2017 Not Started
s None. Develop “Objective Aids Management” Menu Entries Apr6, 2018 Not Started
All ATCF coding delivered to the AWIPS baseline Jun 30, 2019 On track

NO A A Resources
NCO/SDBBruce Hebbard ( contractor): 0.9-1.0 FTE. (See Issues and Risks)
Quad Chart NHC/TSB: Monica Bozeman, Mark DeMaria, Craig Mattocks

Extemal Resources: NCO/RODO/APO resources assisting with certain issues
(e.g., AWIPS networking and comms for data exchange with external ATCF
partners such as JTWC

HFIP Annual Review Meeting, 8-9 November 2017, Miami, FL 32




Thank you
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eMiller, 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.

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

eNRL users manual for the ATCF:
http://www.nrlmry.navy.mil/atcf_web/docs/pdf/ATCF_User%27s_Manual_10192010.pdf
*NRL documentation on the ATCF:

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

HFIP Annual Review Meeting, 8-9 November 2017, Miami, FL




	NWS and Navy Plans for �the ATCF and AWIPS2 
	Outline
	Brief History of the�Automated Tropical Cyclone Forecasting (ATCF) System
	NHC/NRL ATCF Improvements for 2017
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	NHC NAWIPS and AWIPS2 usage
	NHC NAWIPS to AWIPS2 Transition 
	AWIPS2 at NHC- GFS Harvey
	AWIPS2 at NHC – GOES 16 WV
	Navy Plans for AWIPS2
	ATCF Transition to AWIPS2
	ATCF Transition to AWIPS2
	ATCF Transition to AWIPS2
	ATCF Transition to AWIPS2�CAVE-NCP Graphical User Interface
	ATCF Transition to AWIPS2�CAVE-NCP Graphical User Interface
	ATCF Transition to AWIPS2�CAVE-NCP Graphical User Interface
	Summary and Conclusions
	Extras
	Slide Number 27
	Slide Number 28
	Slide Number 29
	ATCF Capabilities and Usage
	Up to 8 HWRF Slots 
	Slide Number 32
	Thank you!


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



