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DATA BASE DESCRIPTION FOR GLOBAL TROPICAL CYCLONE TRACKS
1.0  INTRODUCTION
1.1  Purpose.  The purpose of this Data Base Description is to provide technical information to software managers for installing the Oceanographic and Atmospheric Master Library (OAML) Global Tropical Cyclone Tracks (GTCT)  data base.  It is intended to serve as a reference for users of the data and for configuration management. It provides descriptive information on the data set and documents the stored parameters, area coverage, and temporal resolution.

1.2  Background.  In 1989, Commander, Naval Meteorology and Oceanography Command (COMNAVMETOCCOM) (formerly Commander, Naval Oceanography Command (COMNAVOCEANCOM)) approved a long range plan prepared by Fleet Numerical Meteorology and Oceanography Detachment (FLENUMMETOC DET) Asheville (formerly Naval Oceanography Command Detachment)  to replace and modernize the core of atmospheric climatic paper atlas references and reissue in a digital form for distribution on compact disc‑read only memory (CD‑ROM) media. Many existing atmospheric paper atlases are decades old and remain the only references readily available to the operating forces.  A required step during each CD-ROM project is to modernize data holdings in preparation for release.  

The GTCT master data base was developed as a result of the organized plan to  replace the NAVAIR 50-1C-61 paper climatic atlas "Mariners Worldwide Climatic Guide to Tropical Storms at Sea" with "Global Tropical and Extratropical Cyclone Climatic Atlas" (GTECCA) CD-ROM.  The GTCT data has been coupled with a complex software retrieval and display package and placed on GTECCA CD-ROM. This product provides detailed reference information for naval forces and other interested activities about both tropical and extratropical cyclone systems not otherwise readily available.  GTECCA has been disseminated to over 900 Navy and Marine Corps activities ashore and afloat and is also available to civilian interests through National Climatic Data Center.

GTCT data can be utilized in research and development activities and for validated meteorological requirements, such as CNOC OCEAN 87‑01 (TESS Climatological Data Base) which falls under the cognizance of the Commander, Space and Warfare Systems Command (COMSPAWARSYSCOM) PMW‑165. 

2.0  GLOBAL TROPICAL CYCLONE TRACKS
2.1  Scope.  The GTCT data base is a consolidation of historical data sources for global tropical cyclones which are explained in the following sections.

2.2  Source.  The GTCT data base is a compilation of two historical digital Tape Deck  data files (TD‑9636 and TD‑9697) archived at the National Climatic Data Center (NCDC), a Joint Typhoon Warning Center (JTWC) historical data file from Guam, and data forwarded to NCDC by the Regional and Specialized Meteorological Centers (RSMC) participating in the World Meteorological Organization's (WMO) Tropical Cyclone Program.  The GTCT file contains unique hourly tropical cyclone track data for six ocean (OCN) basins:  North Atlantic (ATL), Eastern North Pacific (ENP), Western North Pacific (WNP), North Indian (NI), Southwest Indian (SWI), and Southwest Pacific (SWP).   A detailed discussion of each data base source is outlined below.   

2.2.1  NCDC TD‑9636 Data.  TD-9636 title is "World Wide Consolidated Tropical Cyclone Data". The digital file was compiled and is maintained by NCDC for six ocean basins and is based on many data sources.  FLENUMMETOC DET provides NCDC with funding to maintain the data base.  Sources include published, unpublished, and digitized hourly data from U.S. government agencies and foreign meteorological services. The sources used different definitions, analysis techniques, and periods of record.  A few duplicate cyclones currently remain in this data file because they varied between sources and could not be detected as one storm.  Some cyclones were never detected or reported during the earlier years.  During the earlier years, many of the dates, positions, and intensities were deduced through estimates and compromise among various reports using synoptic and climatological judgment.

2.2.1.1  TD-9636 Major parameters.  Major parameters of TD-9636 are TC ID, time (GMT, two records/day), position, movement mode, storm stage, maximum wind speed, data sources, speed and direction of movement, position over water or land, and ocean basin code.

2.2.2  NCDC TD‑9697 Data.  TD-9697 title is "Tropical Cyclone Tracks." This digital file is maintained at NCDC and was constructed by  the National Weather Service's (NWS) National Hurricane Center (NHC) during post‑analysis.  All available information including aircraft reconnaissance fixes, satellite imagery, land based radar fixes, ship reports, station reports, and ocean buoy reports, are considered.  Duplications and some discrepancies are found by the analyst and subjective interpretations are made and then smoothed to draw the "best tracks."  The tracks are then digitized into three record images for each storm: title record, hourly data records, and classification record.  

2.2.2.1  TD-9697 Major parameters.  Major parameters in TD-9697 are TC number and name; time, position, maximum wind speed, and central sea‑level pressure at 00, 06, 12, & 18 GMT; and duration 

and maximum intensity.  Included (for the Atlantic Ocean only) is the Saffir/Simpson Hurricane Scale number assigned to each U.S. State affected by a hurricane.

2.2.3  GUAM Data.  Tropical Cyclone Tracks (1945‑1991).  This file was produced by the combined U.S. Air Force/Navy organization operating under the command of the Commanding Officer, U.S. Naval Meteorology and Oceanography Center, West/Joint Typhoon Warning Center (NAVMETOCCEN WEST/JTWC) located on the island of Guam in the Mariana Islands.  The organization was established in May of 1959 to serve as a single tropical cyclone warning center for the western North Pacific region.  The file is presently maintained by the Naval Research Laboratory (NRL) to support the Automated Tropical Cyclone Forecast (ATCF) program. Transition of the file to FLENUMMETOC DET Asheville for future maintenance will occur during 1994.  The data set contains TC number, time, position, and maximum wind speed for 00, 06, 12, and 18 GMT for six ocean basins. 

2.2.4  WMO's Regional & Specialized Meteorological Centers (RSMC) also forwarded data to NCDC during 1993 of various periods of record.

2.3  Application.  The GTCT data set is suitable for fleet operations planning, war‑gaming, systems development and design, and simulation.  It will uniformly support the needs of any model or system requiring tropical cyclone track information.

2.4  Coverage.  The GTCT data set covers the entire globe. Area of coverage, beginning and ending years, number of cyclones and records for each basin is listed below.

       AREA                YEARS                 NUMBER OF

OCN    LATITUDE/LONGITUDE  BEGIN‑END             CYCLONES RECORDS
ATL    0‑55N 0W‑CA         1871-1992                  995  28,937

ENP    0‑55N 180W‑CA       1902,1923,1949‑92          681  16,387

WNP    0‑55N 100E‑180E     1884‑1992                2,751  62,017

NI     0‑35N 40E‑100E      1842, 45, 54,1877‑1992   1,387  20,335

SWI    0‑45S 20E‑100E      1848, 1851‑52, 1854‑     1,115  22,397

                           1992

SWP    0‑50S 100E‑140W     1860, 1862, 1870‑72,     1,052  26,371

                           1897‑1904, 1906‑92

TOTAL GLOBAL               1842‑1992                7,981 176,444

Note: CA = CENTRAL AMERICA

2.5  Resolution.  Temporal resolution is 6-hourly storm positions for all ocean basins.    

2.6  Organization.  The GTCT data set contains tropical storm tracks for each ocean basin listed in paragraph 2.4 for each month of the year where available.  

2.7  Size.  The GTCT data set contains 27 data items for each of the six ocean basins.  Total data volume is 12.5 megabytes.  

2.8  Stored Parameters.  Figure 1 lists data parameters stored in the GTCT data set. The GTCT data set is available on magnetic tape, CD‑ROM, or floppy diskette in ASCII standard format.  Details covering the GTCT data formats and read instructions are provided in Section 3.

2.9  Data Quality.  All available digital hourly data were compiled by ocean basin.  Initially, only three files were available during compilation: (1) TD‑9636, (2) TD‑9697, and (3) Guam's file.  These files were merged and all hourly records for unique TCs, unique hourly records for duplicate TCs, and unique parameter fields for duplicate records were retained.  The order of source acceptance by file when editing a duplicate hourly record varied by ocean: ATL & ENP (2,1,3); WNP (3,1,2); and NI, SWI, & SWP (1,3).  Data from WMO's RSMC countries were included, after this initial consolidation, as they were received during 1993.  

An extensive visual edit of the consolidated hourly data by ocean was then performed.  This effort was accomplished using computerlists of TC hourly and summary records, and computer plots of TC annual track charts.  Each TC was assigned to the ocean area in which it originated, and duplicate TCs residing within one or more ocean files were deleted. TCs were numbered sequentially by year based on begin time, resulting in some TC names not being in an alphabetical sort.  Positions were smoothed to eliminate suspect 

"spikes" in a TC track having unique records from more than one file.  Spikes noted in wind, sea‑level pressure, and stage were also changed.  All changes or additions to these parameter fields were coded as estimates.

2.10  Classification.  The GTCT data set is UNCLASSIFIED.

2.11  Further Developments.  FLENUMMETOC DET will update the GTCT data base annually as part of the GTECCA CD-ROM project.   

2.12  Distribution.  Distribution of the GTCT data set in UNLIMITED.

2.13  Point of Contact.  Any questions relating to the GTCT data set can be directed to:

Officer in Charge

FLENUMMETOC DET 

151 Patton Ave.

Asheville, NC  28801‑5014

Points of Contact:

Brian L. Wallace

Commercial: (704) 252‑7865, 271‑4232, or 271‑4852

Fax:  (704) 271‑4672

E-Mail:  navy@ncdc.noaa.gov

3.0  DATA BASE FORMAT AND READ INSTRUCTIONS.
3.1  General.  The hourly information includes the month, day and hour of the observation, the latitude and longitude, mean speed of movement in knots, movement direction in degrees, wind speed in knots, sea level pressure in millibars, and intensity stage.  A month of "13" for storms in the Southern Hemisphere refers to observations made in January of the following year.   Tropical Cyclone Intensity stages vary among the ocean basins.  Although briefly explained in Table 1 Definition and Remarks, Table 2 matrix amplifies Tape Position 43 (STAGE) and indicates when definitions came into practice for each basin.    

3.2  Record Format.  The GTCT hourly record format consists of 27 fields with varying length.  Media are read using the format which corresponds to Code configuration fields in Figure 1.  

I1, I4, I2, I2, I2, I2, I1, I1, A4.1, A5.1, I1, I1, I3, I3, I1, I3, I1, I4, I1, I1, I1, I2, I2, A1, I2, A18, I2, A1

      The ASCII data is stored as 72 characters per record with 100 records per tape block, i.e., 100 records are placed on the media followed by an inter-record gap.  This sequence is repeated until all records are recorded.  

FIGURE 1
TROPICAL CYCLONE (TC) HOURLY RECORD ELEMENTS
TAPE POSITION

ELEMENT
1       

OCEAN

2‑5     

YEAR

6‑7     

TC NUMBER

8‑9     

MONTH

10‑11   

DAY

12‑13   

HOUR

14      

ESTIMATE RECORD

15      

ESTIMATE DAY

16‑19   

LATITUDE

20‑24   

LONGITUDE

25      

ESTIMATE POSITION

26      

POSITION OVERLAND (TD-9636 ONLY)

27‑29   

MEAN SPEED OF TC MOVEMENT

30‑32   

DIRECTION OF TC MOVEMENT

33      

MOVEMENT MODE (TD-9636)

34‑36   

MAXIMUM WIND SPEED

37      

ESTIMATE WIND

38‑41   

CENTRAL SEA‑LEVEL PRESSURE

42      

ESTIMATE PRESSURE

43      

STAGE

44      

ESTIMATE STAGE

45‑46   

DVORAK T‑NUMBER

47‑48   

DVORAK CI‑NUMBER

49      

TD‑9636 DATA SOURCES

50‑51   

WMO COUNTRY SOURCES

52‑69   

TC NAME

70‑71   

MAJOR GTECCA DATA SOURCES

72


BLANK


TABLE 1


TROPICAL CYCLONE (TC) HOURLY RECORD FORMAT

TAPE            TAPE

POS.   ELEMENT  CONFIG        CODE DEFINITION AND REMARKS

1      OCEAN    1-6           Ocean basin in which the TC

                              originated.

                              1 = North Atlantic (ATL): 00-55N,

                                  000W - Central America (CA).

                              2 = East North Pacific (ENP): 00-

                                  55N, 180W-CA

                              3 = West North Pacific (WNP): 00-

                                  55N, 100E-180W.

                              4 = North Indian (NI): 00-35N, 040-

                                  100E

                              5 = South West Indian (SWI): 00-

                                  45S, 020-100E 

                              6 = South West Pacific (SWP): 00-

                                  50S, 100E-140W

2-5    YEAR     1842-19xx     Year in which the TC originated.

6-7    TC       01-98         Sequential number assigned to each

       NUMBER                 TC in year of origin based on begin

                              time.

8-9    MONTH    01-12, 13     01-12 = January-December.

                              Jan = 13 when TC began in December

                              and continued into January of the 

                              new year, year remains the year in

                              which TC originated.

TABLE 1

TROPICAL CYCLONE (TC) HOURLY RECORD FORMAT

TAPE            TAPE

POS.   ELEMENT  CONFIG        CODE DEFINITION AND REMARKS

10-11  DAY      01-31,        01-31 = Day of month.

                BLANK, 99,    Blank (first record) & 99 (last

                40+, 50+      record) = Day unknown. 40+ (SWI &

                              SWP) = Day unknown for all records

                              of a TC. First day is either 40,

                              41, 42, or 43, dependent upon time

                              of month, and subsequent days

                              numbered sequentially.

                              50+ (NI) = Day unknown for all

                              records. First day is 50, and

                              subsequent days numbered

                              sequentially.

                              (Blank, 99, 40+, and 50+ codes from

                              TD-9636 data source only.)

12-13  HOUR       00-23,      00-23 = Hour (GMT) TC is

                              observed; 00, 06, 12, & 18

                              generally. Intermediate (06 & 18)

                              hours generally interpolated for

                              earlier years, varying by source

                              files and ocean. Blank (first

                              record) & 99 (last record) from TD-

                              9636 data source only.

14     ESTIMATE   1-2         1 = Coded record, 2 = Record

       RECORD                 created during GTECCA edit.

15     ESTIMATE   1-2         1 = Coded time, 2 = Time changed

       TIME                   during GTECCA edit.

16-19  LATITUDE   000N-900N   00.0-90.0 degrees latitude, N =

                              north or S = south.

20-24  LONGITUDE  0000E-      000.0-180.0 degrees longitude, E

                  1800E       = east or W = west.

25     ESTIMATE   1-2         1 = Coded position, 2 = Position 

       POSITION               changed during GTECCA edit.


TABLE 1


TROPICAL CYCLONE (TC) HOURLY RECORD FORMAT

TAPE              TAPE

POS.   ELEMENT    CONFIG      CODE DEFINITION AND REMARKS

26     POSITION   0-1, 9      0 = TC over Water, 1 = TC over

       OVER LAND              Land, 9 = Unknown.  (TD-9636 only,

                              incomplete)

27-29  MEAN SPEED 000-998,    Mean speed in knots (10ths) of TC

       OF TC      -99         movement since last position 

       MOVEMENT               (computed). -99 = First position of

                              TC.

30-32  DIRECTION  001-360,    Direction in degrees toward 

       OF TC      -99         which TC moved since last 

       MOVEMENT               position (computed). 00 =

                              Stationary, -99 = First position

                              of TC.

33     MOVEMENT   0-2, 9      0 = Looping, TC crossing its own

       MODE                   path.

      (TD-9636                1 = Recurvature, TC changing

       only)                  direction from westward &

                              poleward

                              2 = Re-formation, 9 = Unknown.

                              Coded before, during, and after

                              the phenomenon (field incomplete)

34-36  MAXIMUM    000-199,    Estimated highest wind speed in

       WIND       -99         knots occurring at the time and

       SPEED                  location indicated, -99 = Unknown.

37     ESTIMATE   1-2, 9      1 = Coded wind, 2 = Wind changed

       WIND                   during GTECCA edit, 9 = Unknown.

38-41  CENTRAL    0800-1022,  Pressure in millibars at the

       SEA-LEVEL  -999        time and location indicated.

       PRESSURE               -999 = Unknown.

TABLE 1


TROPICAL CYCLONE (TC) HOURLY RECORD FORMAT

TAPE              TAPE

POS.   ELEMENT    CONFIG      CODE DEFINITION AND REMARKS

42     ESTIMATE   1-2, 9      1 = Coded pressure, 2 = SLP

       PRESSURE               changed during GTECCA edit,

                              9 = Unknown.

43     STAGE      0-8, 9      Intensity stage based on estimate

                              of the highest wind speed occurring

                              at the time and location indicated.

                              The entire TC was coded the highest

                              stage reached for some of the

                              earlier years.

                              0 = Tropical disturbance, wind < 34

                              knots. The formative stage of TC

                              having a slight surface circulation

                              with one or no closed isobar.

                              1 = Tropical depression (TD), wind

                              < 34 knots. The development stage 

                              of TC having a circulation with one

                              or more closed isobars.

                              2 = Tropical storm (TS), wind 34-63

                              knots.

                              3 = Point where TC first became a

                              hurricane. (Code used only in TD

                              -9636 data source.)

                              4 = Hurricane (HR), wind  64

                              knots.

                              5 = Extratropical cyclone (XT). A

                              TC modified by interaction with

                              nontropical environment. There is

                              no wind speed criteria and maximum

                              wind may exceed hurricane force.

                              6 = Tropical depression (TD). The

                              dissipation stage of a TC with wind

                              < 34 knots.

                              7 = Unknown intensity or doubtful

                              track.

TABLE 1

TROPICAL CYCLONE (TC) HOURLY RECORD FORMAT

TAPE              TAPE

POS.   ELEMENT    CONFIG      CODE DEFINITION AND REMARKS
                       

8 = Subtropical cyclone (ST).

                              Depression (wind < 34 knots) or

                              storm (wind  34 knots).

                              9 = Stage unknown.

44     ESTIMATE   1-2; 9      1 = Coded stage.

       STAGE                  2 = Stage is changed or determined

                              based on coded maximum wind during

                              GTECCA edit. (Guam data had wind

                              without stage.)

                              9 = Unknown.

45-46  DVORAK     10-80, -9   1.0 - 8.0 = T-Number (encoded to 

       T-NUMBER               the nearest 0.5 value) describing

                              the intensity of TC disturbance in

                              terms of cloud characteristics

                              visible in satellite data.

                              (Reference: NOAA TM NESS 45,1973, A

                              Technique for the Analysis and

                              Forecasting of Tropical Cyclone

                              Intensities From Satellite

                              Pictures.)

                              -9 = Unknown for data through 1992.

47-48  DVORAK     10-80, -9   1.0 - 8.0 = Current Intensity (CI)

       CI-NUMBER              Number of TC based on its maximum

                              wind speed and minimum sea level

                              pressure. See T-NUMBER reference.

                              -9 = Unknown for data through 1992.

49     TD-9636    BLANK, 1-4, Many sources were used in the

       DATA       9           compilation of NCDC's TD-9636 data.

       SOURCES                Codes were assigned to major

                              sources with each ocean having

                              different sources. 9 = Unknown or

                              not applicable.


TABLE 1


TROPICAL CYCLONE (TC) HOURLY RECORD FORMAT
TAPE              TAPE

POS.   ELEMENT    CONFIG      CODE DEFINITION AND REMARKS
50-51  WMO        01-11, -9   Defines countries and organizations

       COUNTRY                participating as Regional/

       SOURCES                Specialized Meteorological Centers

                              (RSMC) in the World Meteorological

                              Organization's (WMO) Tropical

                              Cyclone Program. 

                              WMO codes were assigned to data

                              requested and received by NCDC from

                              WMO participants in 1992-3 for the

                              GTECCA program. All earlier

                              receipts from these sources are

                              identified and reside in NCDC's TD-

                              9636 file (see Tape Position 49).

                              01  USA National Hurricane Center

                              02  Japan Typhoon Center

                              03  India Tropical Cyclones Center

                              04  Reunion Meteorological Service

                              05  Australia Bureau of Meteorology

                              06  New Zealand Meteorological

                                  Service

                              07  Fiji Meteorological Service

                              08  Guam Joint Typhoon Warning

                                  Center

                              09  Madagascar Meteorological

                                  Service

                              10  Mauritius Meteorological

                                  Service

                              11  New Caledonia Meteorological

                                  Service

                              -9  Not applicable.

52-69  TC NAME    ALPHA,      Name of the tropical cyclone.

                  BLANK       BLANK = Not named or unknown.

 TABLE 1

TROPICAL CYCLONE (TC) HOURLY RECORD FORMAT
TAPE              TAPE

POS.   ELEMENT    CONFIG      CODE DEFINITION AND REMARKS                

70-71  MAJOR      01-11, -9   This field defines the two NCDC and

       GTECCA                 the Guam data sources a record may

       DATA                   have through 1991 (see Data

                              Compilation by Ocean Basin).

                              Beginning in 1992, this field is

                              used only to define a secondary WMO

                              source, if available (see WMO codes

                              in Position 50-51).

                              NCDC data sources are:

                              1.  TD-9636 (1842-1989)

                              2.  TD-9697 (1886-1991)

                              3.  Guam Typhoon Center (1945-91).

                                  CODE  SOURCE (through 1991)

                                    01     1

                                    02     2

                                    03     3

                                    04     1,2

                                    05     1,3

                                    06     2,3

                                    07     1,2,3

                              -9 = No NCDC data sources and only

                              one WMO country source, which is

                              defined in Position 50-51.

72                BLANK       Not Used at this time


TABLE 2

TROPICAL CYCLONE -- BEGIN YEAR OF STAGE CODES BY OCEAN
STAGE CODE,
            OCEAN BASIN, BEGIN YEAR OF HOURLY DATA

DEFINITION                 ATL    ENP
 WNP    NI    SWI
SWP

(WIND CRITERIA)            1871   1902   1884   1842  1848  1860


0, TROPICAL DISTURBANCE    1981   1970   1970   1980  N/A   N/A

   (<34 KNOTS)




(N/A = Not Available)

1, TROPICAL DEPRESSION     1901   1949   1929   1877  1913  1948

   (<34 KNOTS)                                        (4)

2, TROPICAL STORM          1886   1902   1886   1877  1911  1940

   (34-63 KNOTS)                         (1)    (2)   (5)

3, POINT WIND REACHED      1910   1966   1884   N/A   1939  1961

   (64 KNOTS) 




 (N/A = Not Available)

4, HURRICANE (>63 KNOTS)   1886   1902   1884   1877  1911  1941

                                                (3)   (6)

5, EXTRATROPICAL           1899   1902   1951   N/A   1986  1978

   (NO WIND CRITERIA)


(N/A = Not Available)


6, DISSIPATION             1886   1949   1945   1971  1957  1956

   (< 34 KNOTS)

7, UNKNOWN INTENSITY OR    1871   1954   1884   1842  1848  1860

   DOUBTFUL TRACK

8, SUBTROPICAL             1968   N/A    N/A    N/A   N/A   N/A

   (NO WIND CRITERIA)


(N/A = Not Available)


NON-STANDARD STAGE CODES FOR SUBSET DATA PERIODS
NOTE: (#s) for WNP, NI, AND SWI refer to non-standard stage/wind criteria for a sub-set period of data from the TD-9636 data source.

WNP: (1) STAGE 2 defines winds less than 64 knots for the period (1884-1953) and area (5-30N, 105E-150W) for data taken from P.C. Chin's Atlas, "Tropical Cyclone Climatology for the China Seas And Western Pacific from 1884 to 1970".

NI:  (2) STAGE 2 defines winds 34-47 knots, 1842-1979.

     (3) STAGE 4 defines winds greater than 47 knots, 1842-1979.

SWI: Data provided by Mauritius for the 1939-52 & 1957-69 period:

     (4) STAGE 1 defines winds less than 32 knots.

     (5) STAGE 2 defines winds 32-55 knots.

     (6) STAGE 4 defines winds greater than 55 knots.


STORM INTENSITY STAGE CODES
0 - Tropical disturbance  1 - Tropical depression 

2 - Tropical storm        3 - Point 1st became Hurricane

4 - Hurricane             5 - Extratropical cyclone

6 - Tropical depression   7 - Unknown intensity or doubtful track

8 - Subtropical cyclone   9 - Unknown

