Data Format Definition Document

Data Conventions & Units

Date/ Time

Dates: UTC Julian Days

Time: UTC seconds of day

Position

Position: Latitude/Longitude

Geodetic Reference: WGS84

Latitude: Pi/2 to –Pi/2 (90 north to 90 South)

Longitude: Pi to -Pi (180 E to –180W)

Angles: milliRadians

Depth: meters (heights below MSL negative)

Altitude: meters (heights above bottom positive)

Physical Parameters

Conductivity: Siemens

Salinity : PSU

Temperature: Celsius

Hydrostatic Pressure: dBar

Barometric Pressure: mBar

Velocities(currents, winds): meters/sec

OBS :  mg/ul

Fluoro :  mg/ul

Miscellaneous Data Values

Unavailable Floating Point Data Value: 8888.0

Unavailable Integer Data Value: 8888

Invalid Floating Point Data Value:  9999.0

Invalid Integer Data Value: 9999

Embedded Comment Character: // (at beginning of line)

Overall Directory Layout
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Observation Asset Data

WHOI Gliders

Data Directory: /AOSN_Root/ObservationData/WHOIGliders/

Subdirectories: None

Command Sequence Directory: /AOSN_Root/CommandSequences/WHOIGliders

Raw Data/Command Server: Glider.whoi.edu

Data Access Method: Pull from WHOI to MBARI via scp script

Command Download Method: Push from MBARI to WHOI via scp

Source Data File name description: GliderName_YearMonthDay_UTCHoursMinutesSeconds.dat (of profile start)

Source Data File name example:We02_20030114_055219.dat (denotes profile from glider Webb 02 on January 14, 2003, starting at 5:52:19 AM.

Source Data File Format: ASCII

Source Data File content description: Each file contains one dive/ascent profile . Header structure:

Line 1: Data System Revision String

Line 2 : vehicle number, date & time of profile start, start lat/lon, water depth, max profile depth, profile quality flag & number of data columns

Line 3 to Line N : descriptors for data columns

Line N+1: End comment line

Followed by profile data records (one record per line). The final format for the data records is still TBD. Ideally, each record shall have:

1. Time (in seconds, since start of profile)

2. Pitch

3. Yaw

4. Heading

5. Pressure

6. Temperature

7. Salinity

8. Fluorescence

9. Backscatter

10. PAR

11. Quality flag.

Pressure shall be linearly interpolated for instruments sampled asynchronously with pressure. “Unavailable data values” shall be used to indicate instrument data not available during a given sample or on a given platform.

Data File Snapshot (as of 6/30/03):

% ------------------------------------------------------------

% WHOI Glider Data System (2003-01-18 02:06)

% we02 2003-01-14 05:52:19    -77.8900     25.3975   46.8   26.9 000 3

% 01 m_water_pressure              

% 02 water_temp                    

% 03 water_cond                    

% ------------------------------------------------------------

     1.06000 000     25.08440 000      5.53825 000

     1.22500 100     25.08470 100      5.53845 100

     1.39000 000     25.08500 000      5.53866 000

     1.62000 100     25.08460 100      5.53898 100

Command File Name Description:GliderName_UTCJulianDay_UTCSecondsOfDay (time denotes waypoint file generation time)

Command File Contents: Latitude/Longitude waypoints

SIO Gliders

SIO Glider Data Directory: /AOSN_Root/ObservationData/SIOGliders/

Data Subdirectories: None

Command Sequence Directory : /AOSN_Root/CommandSequences/SIOGliders

Raw Data/Command Server: TBD

Data Access Method: Push from SIO to MBARI via email

Command Download Method: Email to Russ Davis
Data File name description: GliderName_ProfileNumber

 Data File name example:SIO003_57_001.dat (denotes dive 57 from glider Scripps 03. 001 is the version number, incremented if the file gets updated/recal’ed

Data File Format: ASCII

File content description: Each file contains one dive/ascent profile . 

Line 1 repeats the Serial Number, Dive number and the date (Month, Day-of-month, Hour, Minute (UTC) that file was updated. No flags needed.

Line 2 and Line 4 give the dates of the start of the dive and its end, respectively.  If the date is unknown (the GPS report was not received) the year-day will be 999 and the day-seconds will be 999999.

Line 3 and Line 5 give the positions at the start and end of this dive, respectively. If the positions are unknown, longitudes and latitudes will be 999.0000   .

Line 6 describes the vertically averaged water velocity figured from dead reckoning and GPS positions.  First two numbers are average water velocity in cm/s. The third number is the depth over which these velocities apply.

Line 7 tells the number of depths in the profile data, the suggested value to add to reported salinity to correct for sensor drift, and a flag describing the quality of the salinity corrections. This file has been truncated but normally both the descent and ascent will de included as profile data. The quality flag will be 6 if no correction has yet been assigned, 1 if the correction was developed during automatic (no operator) quality control, and 0 if an operator has approved the correction,

Line 8 describes the variables whose profiles are reported.

Each profile line reports the central pressure of the depth bin in decibars, a pressure quality flag, temperature in degrees Celsius, temperature quality, salinity in psu, salinity quality, and in most cases the fourth sensor and its quality.  The units for fluorescence and optical backscatter have not yet been determined.

The quality flags have the following meaning

IQ=6  -  no valid data (salinity correction not yet assigned)

IQ=5  -  failed automatic quality control

IQ=4  -  failed manual quality control

IQ=3  -  judged suspicious by manual QC (but not necessarily bad)

IQ=2  -  raw data unchecked by any QC

IQ=1  -  data OK by automatic quality control (S correction from auto QC)

IQ=0  -  data OK by manual quality control (S correction from manual QC)

Present intention is to send an updated file under the same name every time a file is updated by a manual correction, change in salinity correction, or manual QC (which may not occur for hours after automatic QC).

Data File Snapshot (as of 6/30/03):

3  57   5 20 22:30 = SN, Dive Number, Version Mon,Day,Hr,Min (Z)

2003  36  48659      = Year, Day, Secs of Dive Start

 -117.5482   32.9983 = Longitude, Latitude at Dive Start

2003  36  56879      = Year, Day, Secs of Dive End

 -117.5628   32.9990 = Longitude, Latitude at Dive End

  -16.6    0.9  412. = East Veloc, West Veloc, Averaging Depth

   7    0.000 6      = Ndepths, Salinity Correction to Add, Quality

 P, dbar   T, degC     S, psu             

   2.4 2   15.258 2   33.709 2

   2.3 2   15.419 2   33.627 2

   2.5 2   15.472 2   33.590 2

   6.1 2   15.796 2   33.323 2

  13.4 2   15.796 2   33.330 2

  21.7 2   15.796 2   33.326 2

  30.6 2   15.333 2   33.281 2
Dorado 1

Dorado1 Data Directory: /AOSN_Root/ObservationData/Dorado1/

Data Server: MBARI

Data Access Method: push from Pt Sur to MBARI via ftp

Subdirectories: Year.JulianDay.MissionNumber w/ raw mission data files

File name description: Dorado1_UTCJulianDay_UTCSecondsOfDay (of mission start)

File name example: 

Dorado2_014_21139.prf (water column profile, time is mission start)

Dorado2_014_21139.adcp (adcp data, time is mission start)

File Content Description: Each file contains one AUV “mission”.  Boundaries between AUV missions are generally the beginning and end of a given transect, or launch and recovery, but are to a certain extent arbitrary and determined and AUV data reduction time. ASCII header of file contains vehicle number, date&time of data start, date&time of data end, lat&lon of  northeast & southwest corners of data bounding box , maximum depth of data in file, instrument list, meta data/calibration coefficients. Binary data records of measured parameters tagged with pressure, UTC seconds of day (1 decimal place), and lat/lon. Pressure shall be the most recent sample for instruments sampled asynchronously with the pressure sensor. “Unavailable data values” shall be used to indicate instrument data not available for a given sample. “Invalid data values” are used to indicate data rejected because of quality control.

ADCP data is a binary file containing variable records. Each record is either a current profile, bottom track, or water mass track measurement. Individual pings are tagged with vehicle attitude (pitch, roll, heading), vehicle position, vehicle time (UTC Seconds of day, one decimal place), followed by current profiles/water track/bottom track data (RDI PD4 or PD5).

Dorado2

Dorado2 Data Directory: /AOSN_Root/ObservationData/Dorado2/

Data Server: MBARI

Data Access Method: push from AUV to MBARI via ftp

Subdirectories: Year.JulianDay.MissionNumber w/ raw mission data files

File name description: 

Dorado2_UTCJulianDay_UTCSecondsOfDay.prf (water column profile, time is mission start)

Dorado2_UTCJulianDay_UTCSecondsOfDay.adcp (adcp data, time is mission start)

File name example: dorado2_014_21139.prf, dorado2_014_21139.adcp

File Content Description: Each file contains one AUV “mission”.  Boundaries between AUV missions are generally the beginning and end of a given transect, or launch and recovery, but are to a certain extent arbitrary and determined and AUV data reduction time. ASCII header of file contains vehicle number, date&time of data start, date&time of data end, lat&lon of  northeast & southwest corners of data bounding box , maximum depth of data in file, instrument list, meta data/calibration coefficients. Binary data records of measured parameters tagged with pressure, UTC seconds of day (1 decimal place), and lat/lon. Pressure shall be the most recent sample for instruments sampled asynchronously with the pressure sensor. “Unavailable data values” shall be used to indicate instrument data not available for a given sample. “Invalid data values” are used to indicate data rejected because of quality control.

ADCP data is a binary file containing variable records. Each record is either a current profile, bottom track, or water mass track measurement. Individual pings are tagged with vehicle attitude (pitch, roll, heading), vehicle position, vehicle time (UTC Seconds of day, one decimal place), followed by current profiles/water track/bottom track data (RDI PD4 or PD5).

NPS Aircraft Data

NPS Aircraft Data Directory: /AOSN_ROOT/ObservationData/NPSAircraft

Data Server: MBARI

Data Access Method: CD(s) direct to MBARI

Subdirectories: Year_DayOfYear (of flight start) w/ raw mission data files & summary products

File name descriptions:

YearOfDay.txt (date of flight)

File name example: 2003_014.dat

File Content Description:

Each file contains one flight’s worth of data. Header with date&time of flight start, date&time of flight end,  lat&lon of  northwest & southeast corners of data bounding box,

Instrument list, meta data/calibration coefficients. Along-track data follows. Each data record contains Julian Day, UTC seconds of day (to 2 decimal places), lat/lon/altitude, followed by measured parameters. Data not available during a given sample or rejected during QC shall be appropriate value. Position shall be linearly interpolated if not available during a given sample interval.

Data Snapshot:
Doesn’t really format well. Go to

http://polarbear.shore.mbari.org/AOSNII/DataArchive/ObservationData/NPSAircraft/2003_014/2003_032.TXT

SeaWIFS Data

Data Directory: /AOSN_ROOT/ObservationData/SeaWIFS

Data Server: MBARI

Data Access Method: FTP from UCSC to MBARI; FTP/HTTP from MBARI

Subdirectories: None

File name descriptions:

UTCJulianDay_UTCSecondsOfDay.dat (Julian Day/Time of Start of Pass)

File name example: 014_21139.hdf

File Content Description:

The files are projected onto a mercator grid (2048x2048) and the chl product (OC4v4) is saved as an hdf. The exact lat/long dimensions are controlled by the satellite swath. All data is projected to the standard grid size, using the default (min/max) coordinates of the satellite pass. Assuming a typical pass, the 2048 grid size is reasonably close to 1 km resolution data.

Data should cycle once per day, possibly more often if manually processed, such as if there's a known holdup somewhere. The timing is based on MBARI processing of the raw data at 3 pm PCT, after which NASA retrieves it, processes it using the climatological ozone and meteorological files, and then posts it on their site. UCSC scripts run at 6 pm PCT. The scripts access the data from NASA, reproject them, and produce the jpegs that are on UCSC server and the hdf file that will be on the MBARI server. The raw files are saved at UCSC until the best availalble ancillary files are available, then it's reprocessed for the "final" products, at which time several geophysical parameters other than chl are also produced. The hdf files should be at your ftp site before 10 PM, all processing is usually completed by about 7:15. Occasionally NASA is taking more than 3 hours to stage the files, in which case the data processing might have to be delayed, resulting in data not available at MBARI until 8:00PM Pacific time
HDF file 2 to 3 times per day with SeaWIFS Bands (Francisco please fill in)

CODAR Data

Data Directory: /AOSN_ROOT/ObservationData/CODAR

Data Server: MBARI

Data Access Method: FTP from NPS & Univ. Del; FTP/HTTP from MBARI

Subdirectories: fake, measured, mapped (mapped is processed the best, and should be used)

File name descriptions:

Mapped data: Nmamap.YearDayOfYearHourOfDay

Measured data:  tuvs_MNTY_Year_Month_Day_Hour

File name example:

Mapped: nmamap.200317618, data file for June 25, 2003, 18 hours GMT

Measured: tuvs_MNTY_03_06_27_1600, data file for Monterey on June 27, 2003, 1600 GMT

File Content Description:

Mapped Data:

Header with column descriptors, followed by records of data. Each record contains the latitude and longitude of the measurement, and U (north) and V(east) surface current measurements.

Mapped Data Snapshot:

-----------------------------------------------------

 Longitude   Latitude  U (cm/s)  V (cm/s)

-----------------------------------------------------

 -122.1869   36.5899    4.3485   -4.3485

 -122.1807   36.5899    8.3891    4.0696

 -122.1744   36.5899   10.2800    6.0455

 -122.1682   36.5899   10.4240    8.5803

 -122.1620   36.5899   10.8310   11.3029

Measured Data:

“%” delimited header with time, site, data source, radar sites, averaging time, processing history, and column descriptions. Records of described data follow.

Measured Data Snapshot:

%time: 2003 06 27 16 00 00 GMT

%site: MNTY

%datasource: Naval Postgraduate School - Mike Cook

%radsiteused: 3, Moss Landing, NPGS, Point Pinos

%avgtime: 0.25

%procprogram: NPS HFRadarmap v.3.2: 030627 11:02:23

%rad2total: 1 0.25 3 100 100 1.5

%gridres: 

%  lon       lat      u       v   site  #  maperr  fitdiff

% (deg)     (deg)   (cm/s) (cm/s) code rads speed  (cm/s)

-122.3245  36.6619 -999.00 -999.00 -9  -9 -999.00 -999.00

-122.3245  36.6859 -999.00 -999.00 -9  -9 -999.00 -999.00

-122.3245  36.7099 -999.00 -999.00 -9  -9 -999.00 -999.00

-122.3245  36.7339 -999.00 -999.00  1   2 -999.00 -999.00

-122.3245  36.7579 -999.00 -999.00  1   4 -999.00 -999.00

-122.3245  36.7819 -999.00 -999.00  1   2 -999.00 -999.00

-122.3245  36.8059 -999.00 -999.00  1   2 -999.00 -999.00

Appendix A – netCDF Header definitions

Prior to and during the experiment, all data will be exported into netCDF to provide a common low-level format. The following are netCDF header definitions for various classes of data.

A.1 Physical Oceanographic Continuous Profile Data

Platforms: Gliders, AUVs, Shipboard CTDs, Acrobat Towfish

netcdf WE02_014_21139 {

dimensions:


time = UNLIMITED;

//number of profile bins is variable based on platform/PI processing


bins =  VARIABLE;

variables:


float time(time);



time:long_name = "time";



time:units = "seconds since 2003-01-01 00:00:00.00 -0.00";



time:missing_value = 8888.0;


float latitude(time);



latitude:long_name = "estimated latitude";



latitude:units = "degrees_north";



latitude:axis = "x";



latitude:missing_value = 8888.0;


float longitude(time);



longitude:long_name = estimated longitude";



longitude:units = "degrees_north";



longitude:axis = "y";



longitude:missing_value = 8888.0;


float pressure(time);



pressure:units = "dBar";



pressure:axis = "z";



pressure:direction = "down";



pressure:missing_value = 8888.0;


float temperature(time);



temperature:long_name = "along-track temperature";



temperature:units = "Celsius";



temperature:missing_value = 8888.0;


float salinity(time);



salinity:long_name = "along-track salinity";



salinity:units = "PSU";



salinity:missing_value = 8888.0;


float pitch(time);



pitch:long_name = "glider pitch (positive bow up)";



pitch:units = "milliRadians";



pitch:missing_value = 8888.0;


float roll(time);



roll:long_name = "glider roll (positive roll to port)";



roll:units = "milliRadians";



roll:missing_value = 8888.0;


float heading(time);



heading:long_name = "glider heading (magnetic)";



heading:units = "milliRadians";



heading:missing_value = 8888.0;


float fluorescence(time);



fluorescence:long_name = "fluorometer";



fluorescence:units = "milligrams/microliter";



fluorescence:missing_value = 8888.0;


float backscatter(time);



backscatter:long_name = "backscatter";



backscatter:units = "milligrams/microliter";



backscatter:missing_value = 8888.0;


int qualityFlag(time);



qualityFlag:long_name = "QF";



qualityFlag:units = "bit field (describe bits here)";



qualityFlag:missing_value = 8888.0;

//gps latitude and longitude - valid only at beginning and end of profile


float gps_lat(time);



gps_lat:long_name = "GPS measured latitude";



gps_lat:units = "degrees_north";


float gps_lon(time);



gps_lon:long_name = "GPS measured latitude";



gps_lon:units = "degrees_west";



//global attributes


:source_file = "WE02_014_21139.dat";


:platform_long_name = "webb electric glider 2";


:ct_calibration_file = "we02_cal.dat";


:fluoro_cal_file = "we02_fluoro.dat";


:obs_cal_file = "we02_obs.dat";


:start_lat = -36.0;


:start_lon = -122.0;


:end_lat = 36.0;


:end_lon =  -122.0;


:profile_depth = 200;

}

