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INTRODUCTION

This document outlines minimum conventions for MBARI netCDF files. These conventions are adopted in order to promote the interchange and sharing within MBARI of files created with the netCDF Application Programmer Interface (API). 

Where appropriate, MBARI conventions are modeled after the “Cooperative Ocean/Atmosphere Research Data Service” (COOP or COARDS) standards1. However, MBARI conventions do not follow the COOP or PMEL/EPIC standards2. The main difference between MBARI standards and the COOP standards is that MBARI does not follow the units standards set forth in udunits3.  Udunits is a FORTRAN application used for converting between different units. It is not being considered for use at MBARI. PMEL/EPIC conventions are utilized by EPIC and Ferret software packages, which are not being used for analysis of MBARI’s netCDF archives.

The conventions listed in here are hierarchical. For example a file that uses MBARI/timeSeries conventions would use all MBARI conventions as well as all timeSeries conventions.

MBARI CONVENTIONS

File Name: NetCDF files should have the file name extension ".nc". 

Coordinate Variables: 1-dimensional netCDF variables whose dimension names are identical to their variable names are regarded as "coordinate variables" (axes of the underlying grid structure of other variables defined on this dimension).  Coordinate variables are REQUIRED for compatiblility with PMEL’s Live Access Server.
Attributes: Unless otherwise specified in these conventions, attribute names will follow the initCaps naming convention. Each netCDF file may have more than the minimum attributes specified by its convention depending on specific processing needs. Application programs should ignore attributes that they do not recognize. Attributes, which contain a list of items, will use commas as a delimiter. For example, instrumentType = ncchar(‘prr-620, prr-600, ocr-100, mcp-200’).  Empty attributes will be assigned the string ‘null’ as a placeholder value.

Note: When describing attributes in this document the following formats are used:


attributeName = dataType(Example)


attributeName = dataType1/dataType2/dataType3(Example)


Where:



attributeName = The name of the attribute.

dataType = The appropriate netCDF data type to use.  Available netCDF data types include: ncchar (character), ncbyte (8-bit int), ncint  (16-bit int), nclong (32-bit int), ncfloat (32-bit), and ncdouble (64-bit). If more than one dataType is listed, it indicates that the data type of the attribute should be of the same type as the data in the variable the attribute describes.

Example = An example value provided to illustrate the appropriate use of the attribute.
Longitude and latitude: +E/-W and +N/-S. Longitude and Latitude variables will be in decimal units (not Degree Hour Minute format)

Depth: Downward (i.e.) below the ocean surface is positive in value.

Time: Stored as a double value. The value counts the number of elapsed seconds from epoch (January 1, 1970 00:00:00). Time should be stored as GMT. The name of the variable containing the time-values will be time. The units should be ‘seconds since 1970-01-01 00:00:00’.

Required Global Attributes for MBARI NetCDF Files

conventions = ncchar(‘MBARI/timeSeries/mooring/ADCP’). This specifies a hierarchical list of the conventions that the netcdf file follows.

creationDate = ncchar(‘02/29/2000’). The date the netcdf file was created in mm/dd/yyyy format

lastModified = ncchar(‘03/03/2000’). The date the netcdf file was last modified in mm/dd/yyyy format.

description = ncchar(‘Spectroradiometer data from the Equatorial Pacific’). A succinct description of the file’s contents.

instrumentType = ncchar(‘PRR-600, PRR-620, MCP-200’). List of instruments whose data is contained in this file.

Optional Global Attributes for MBARI NetCDF Files

project = ncchar(‘Project name’). The MBARI project for local moorings is ‘OASIS’.

documents = ncchar(‘mbari_mooring_readme.doc’). This specifies any documents that might be important or relevant to understanding the data in the file. Some important documents might include a description of the data collection and processing methods, a project proposal, web site with graphs of the data, etc.

dataComment = ncchar(‘Some comment about the data’);.This is a attribute used to record any details that don’t easily fit into other attributes. Following EPIC style conventions, the first comment is dataComment0. Additional comments can be added as dataComment1, dataComment2 and so on.

missing_value = ncbyte/ncint/nclong/ncfloat/ncdouble (-999). If a single missing-value is used for all variables it can be stored as a global attribute.

history = ncchar(‘java org.mbari.oasis.OMSMain m1.cfg . m1.nc’).Contains a line for each invocation of a program that modified the data set.

keywords = ncchar(‘spectroradiometer, temperature’). Specifies a list of searchable words used to locate specific types of data.

**composite : This attribute is proposed to keep track of a data set separated into different files. The implementation of this has not been worked out yet.

Required Attributes for Record4 Variables

long_name = ncchar(‘Downwelled irradiance at 510 nm’). longName contains a descriptive name of the variable.

units = ncchar(‘uwatts/cm2/nm’);

_FillValue = ncbyte/ncint/nclong/ncfloat/ncdouble (-999). _FillValue must be the same data type (long, float, etc.) as the variable.

missing_value = ncbyte/ncint/nclong/ncfloat/ncdouble (-999). missing_value must be the same data type as the variable. Generally it specifies the same value as the _FillValue attribute.

Optional Attributes for Record Variables

symbol = ncchar(‘Es’); Symbol provides a short symbol that specifies the type of data and could be used to annotate graphs.

Valid_min = ncbyte/ncint/nclong/ncfloat/ncdouble (10). validMin must be the same data type as the variable. It is a scalar specifying the inclusive maximum of valid data.

Valid_max = ncbyte/ncint/nclong/ncfloat/ncdouble (30). validMax must be the same data type as the variable. It is a scalar specifying the inclusive maximum of valid data.

MBARI/timeSeries CONVENTIONS

The unlimited dimension is ‘time’. 

MBARI/timeSeries/mooring CONVENTIONS

Required Global Attributes

waterDepth = ncchar(‘1600 m’). Specifies the depth of the water column that the mooring is located over.

calibrationFiles = ncchar(‘specprr.m1.19980304’). A comma-separated list of calibration files used for processing the data in the netcdf file. 

configurationFile = ncchar(‘/oasis/cfg/m1.cfg’). The configuration file that specifies the calibration files used for processing. The file name will be a full path name.

mooring = ncchar(‘M1’). The mooring ID. 

Optional Global Attributes

sourceFile = ncchar(‘ep1.nc’).  Used in files containing data products. It contains the name of the file(s) containing the data used to generate the data products.

productFile = ncchar(‘ep1.prod.nc’). Used in files containing source data. It contains the name of the file(s) containing data products generated from the data in the source file.

Required Non-record Variables

Note for some data sets (i.e ADCP) the latitude and longitude variables may be record variables. In that case, they should follow the conventions for record variables instead of those listed here.

nc{'latitude'} = ncdouble('lat'); 

nc{'latitude'}.long_name = ncchar('Latitude');

nc{'latitude'}.units = ncchar('degrees lat (+N/-S)');

nc{'longitude'} = ncdouble('lon'); 

nc{'longitude'}.long_name = ncchar('Longitude');

nc{'longitude'}.units = ncchar('degrees lon (+E/-W)');
MBARI/timeSeries/mooring/spectroradiometer CONVENTIONS

Comments by Brian: Spectroradiometers deployed on the moorings will not always measure the same wavelengths each time an instrument is replaced. Because of this, I need to keep track of the bank (or tag) number and wavelength measured for each channel in order to accurately separate the data. The conventions I’ve specified here may change with the next generation mooring controller.

Required Non-record Variables

nc{'bankDepth'} = ncdouble([ -3 1.5 10 20]);

nc{'bankDepth'}.longName = ncchar('Depths of the instruments by bank number’);

nc{'bankDepth'}.units = ncchar('meters');

Required Attributes for Record Variables

bank  = ncdouble(0);

channel = ncdouble(1);

instrumentDepth = ncdouble(3);

wavelength = ncdouble(412);

symbol = ncchar('Es'); 


Current list of symbols:



Es = Downwelled surface irradiance



Ed = Downwelled sub-surface irradiance



Lu = Upwelled sub-surface radiance



Lw = Water-leaving radiance



K = Attenuation coefficient



PAR = downwelled photosynthetically active radiation



Chl = Chlorophyll concentration



V = voltage



T = temperature



S = salinity



Z = depth



null = no symbol specified

/level2 – Calibrated irradiance and readiance, ancillary measurements in appropriate geophysical or biological units, and depth with all variables corrected for dark or zero offsets.

1 COOP standards are available at http://ferret.wrc.noaa.gov/noaa_coop/coop_cdf_profile.html
2 PMEL/EPIC standards are available at http://www.pmel.noaa.gov/epic/General_Conv.html
3 Udunits is a FORTRAN package for converting between different units. It is available at ftp://ftp.unidata.ucar.edu/pub/udunits/
4 Record variables have an unlimited dimension. Non-record variables do not have an unlimited dimension.

