DRS: derived product extension

Martin Juckes

version 0.1, Oct 13th, 2010.

1 Introduction

The CMIP5 Data Reference Syntax lays out a set of controlled vocabularies and the syntax for their use in constructing file-names, directory structures and URLs. The primary CMIP5 data will be archived with the DRS “product” set to either “output1” or “output2”. For secondary products and alternative DRS “product” value is suggested (“derived” or “processed”). This document lays out some additional considerations for secondary products. It is not clear how far we should try to synchronise conventions on derived products

2 Additional Components

plurality: 

Derived products may come from one, two or many primary atomic datasets and this will be indicated by a “plurality” value of “single”, “dual” or “multiple” respectively. E.g. 

· single: level 2 quality control, Zonal means, annual means, climatologies and re-gridded products,

· dual: change relative to control, differences, change from reference climatology;

· multiple: potential vorticity, ensemble mean.

“Single” derived products will inherit all DRS attributes from the primary atomic dataset. In other cases it may be that there are DRS elements which are common to all primary datasets, and these will be inherited. 

One option for those cases where the DRS elements of the primary data differ would be to change the requirement that attributes be controlled vocabulary members to a requirement that they be space separated lists of controlled vocabulary elements. An ensemble mean product might then have:

institute: “MOHC GFDL IPSL”

model: “HADCM3 ….. …..”

For file names and urls, see below.

operation: 

The operation defines the broad category of processing. E.g. “qcl2” (quality control, level2),  “zm” (zonal mean), “annual_mean”, “clim”,  “anom”, “mmens” (multi-model ensemble), “rghnnnxmmm” (horizontal regridding, where “nnn” and “mmm” denote the number of longitudinal and latitudinal grid points respectively in the target grid). Operations can be concatennated, e.g. “rgh180x090-mmens”

proc_inst: 

The institute responsible for the processing. 

proc_version:

A version control indicator: as for CMIP5 DRS (v0.28), use “pv<date>”, the date in yyyymmdd format. The date should be the publication date, assigned on publication. [This is the approach used in the CMIP5 DRS – it would be possible, given the decision to use the date rather than sequential numbers, to use the file creation date – but this would require a modification to the publication process which is not necessary at present]

proc_ensemble:

A processing algorithm may be applied many times. E.g. the multi-model ensemble mean may be applied with different weighting algorithms or different definitions of the ensemble. proc_ensemble should take a value of the form “pen” for an integer “n”.

3 Serealisations

3.1 File names

3.1.1 Plurality single

The file name should take the form:

<variable>_<MIP table>_<model>_<experiment>_<ensemble member>_<operation>_<proc_inst>_<proc_ens>[_<time period>].nc.

e.g.: va_6hrPlev_HadGEM2-ES_rcp45_r1i1p1_rgh180x090_ceda_pe1_209812010600-209912010000.nc

Placing the 3 new components before the optional time period allows the file name to be interpreted unambiguously.

In cases for which the algorithm behind the operation is trivial, the proc_inst and proc_ens will be omitted (but still be present in the file as attributes):

e.g.:

 va_6hrPlev_HadGEM2-ES_rcp45_r1i1p1_zm_209812010600-209912010000.nc

3.1.2 Other plurality

3.1.2.1 Special cases:

New variables on same grid

In some cases the derived product will be a new variable calculated from a collection of primary variables, e.g. potential vorticity. The potential vorticity is derived from ua, va, ta and vertical coordinate information. In such cases, the file name will take the form:

<new_variable>_<MIP table>_<model>_<experiment>_<ensemble member>_<operation>_<proc_inst>_<proc_ens>[_<time period>].nc.

3.1.2.2 When only one or two of variable, MIP table, model, experiment or ensemble member vary

The 3 or 4 elements which are common to all source data will be used, and others substituted with “dual” or “mult” for “dual” or “multiple” plurality respectively.

e.g.

 va_6hrPlev_mult_rcp45_mult_mmens_ceda_pe1_209812010600-209912010000.nc

3.1.2.3 Otherwise

In other cases, use:

<operation>_<proc_inst>_<proc_ens>_<ad hoc string>[_<time period>].nc

The ad hoc string may contain an arbitrary number of DRS elements.

3.2 Directory structures

As with file-names, we need to distinguish cases in which different institutes might have different implementations from those cases in which a single approach should be used by all institutes (e.g. zonal mean, quality control). 

For the “single approach” situation:

<activity>/<product>/<institute>/<model>/<experiment>/<frequency>/<modeling realm>/<MIP table >/<ensemble>/<version>/<proc_version>/<variable >/<operation>/<filename>

/CMIP5/derived/UKMO/HadCM3/decadal1990/day/atmos/day/r3i2p1/20101015/

pv20101102/tas/zm/tas_day_HADCM3_ decadal1990_r3i2p1_zm.nc

But, it may be desirable to aggregate the publication of derived products which are small in volume --- need to discuss options further. Depends on how significant the publication overhead turns out to be. There may be advantages to following the above, which generates one zm published dataset per  analysed published dataset.

3.3 URLs

Tbd.

4 Other attributes required in derived product files

4.1 Source files

A list of source file names should be included. Additional information will be needed to avoid ambiguity. The source file version number should be provided, but this may be difficult to implement. Source file unique identifier and checksum will be easier to obtain. Three lists should be provided: input_files, input_uuids, input_md5s.

4.2 Algorithm parameters

Algorithm parameters should be specified. Either thorough an associate configuration file, using the “associated_files” attribute as used in the primary data to point to information about the model grids, or though a punctuated list: proc_parameter_list:“x=3; y=24; class=quick view;”.  

