Notes for CEOP MOLTS and Gridded data from UK Met Office (UKMO)
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1) Accompanying Documents

There are three documents that go with these notes

UKMO_process_table.doc 
– The Appendix A table of requested model output variables

UKMO_molts_locations.xls 
– The model locations of the MOLTS reference sites

UKMO_GRIB_table_2.doc 
– The code table for the gridded model output

2) File name conventions

One days worth of data will exist as one compressed tar file (compressed using gzip).

Name: UKMO_CEOP_YYYYMMDD.tar.gz

Within this tar file the data is split between two directories GRID and MOLTS. The gridded data in GRIB format is in the GRID directory and the MOLTS data is in the MOLTS directory.

Within these two directories there are a number of further directories with the names DA_00Z, DA_06Z, DA_12Z, DA_18Z, FC_00Z and FC_12Z – this applies to both GRID and MOLTS, with the only exception being that there is not the FC_00Z directory in the GRID directory. These directories represent the different analysis (DA) and forecast (FC) cycles.

In the GRID directory there is also a couple of GRIB files containing the ancillary data used within the model cycles – these are named

GRID_FCYYYYMMDD_ANC_2D.grib

GRID_DAYYYYMMDD_ANC_2D.grib

For the GRID directory, within each cycle directory there are two GRIB files, one containing the single level data and one containing the multi-level data (stored on pressure levels). These files are named respectively, for the forecast cycles

GRID_FCYYYYMMDDHHZ_2D.grib

GRID_FCYYYYMMDDHHZ_3D_PL.grib,

and for the analysis cycles

GRID_DAYYYYMMDDHHZ_2D.grib

GRID_DAYYYYMMDDHHZ_3D_PL.grib.

For the MOLTS directory, each cycle directory contains an ascii MOLTS file for each site with the names

MOLTS_FCYYYYMMDDHHZ_sitename.dat

or

MOLTS_DAYYYYMMDDHHZ_sitename.dat. 

YYYYMMDD is the date for which the data applies. The suffix HHZ represents the start time of the cycle for which the data applies.

3) MOLTS data (ASCII)

In line with the agreed procedure for determining the location for the MOLTS ouput for each site, we have used the nearest neighbour gridpoint to the reference site. However several of the these locations are designated sea points in our global model. Since the actual reference sites are on land, we have chosen, where appropriate, to find the nearest land point to the reference site from which to take the MOLTS data. These points are clearly marked on the MOLTS locations table.

The MOLTS data files contain the MOLTS data in ASCII format. A fortran 90 or IDL/pvwave routine for extracting the data can be made available to those who want it. The manner in which the data is stored is outlined below. 

The data from assimilation is the T+0, T+3 and T+6 output from runs at 00Z, 06Z, 12Z and 18Z. The data from the free forecast is the T+0 to T+36 at 3 hour intervals from runs at 00Z and 12Z.

Missing Data Indicator is -999.99 for information in the site header and –9.999999e+30 for the actual data.

Each file is set up as follows -

The first line contains 6 integer numbers, in order these represent

· Number of data output times (usually 13 for the forecast data and 3 for the data assimilation)

· Number of levels for the pressure level data (currently 18)

· Number of levels for the model level data (currently 38)

· Number of time series variables output (currently 41)

· Number of variables stored on pressure levels output (currently 8)

· Number of variables stored on model levels output (currently 11)

The next 2 lines contain a rudimentary header containing data validation date/time

The rest of the file is the data. It can be split into 4 sections

a) Header

· Site name

· Site location (longitude/latitude/elevation)

· Gridpoint location of nearest neighbour in global model - point from which data is taken

· Longitude/latitude/elevation of the nearest neighbour

· Distance between site and nearest neighbour - ignoring elevation

· Land/Sea mask value - 1 for land, 0 for sea

· Sea-ice cover at grid point

b) Single Level (2D) Data


The first line in the single level data is the validation times for the data, this is presented in the form AAZ+BB, where AA is the cycle start time and BB is the time since start of cycle. So, for example, for the assimilated data this line would appear as 00Z+00,00Z+03,00Z+06.


The following lines contain the data, it has been set out as below

Field_code Fieldname  units  averaging_period  data_time_1  data_time_2  data_time_3  data_time_4  etc

The field_code is the identifying code used in the GRIB files for each field type and is an integer of length 5 ( a list of these codes is in the GRIB code table 2 document). The fieldname is a character string of 25 characters, the units is a character string of length 5, the averaging period is an integer of length 1 – set to either 0 for instantaneous or 3 for 3 hour averaging (or accumulations). The data is in scientific format of length 13 including 6 decimal places (i.e. e13.6 in fortran format codes). This will be the same for all the data in the file.

c) Pressure Level Data (3D_PL)


Data is stored in much the same way as above except there are several levels for each field, the first row for a field contains the field code, field name, units and averaging period (as defined above). The following rows contain the data in the following format

pressure_level  data_time_1  data_time_2  data_time_3  data_time_4  etc

There are 18 pressure levels for which the data has been output, these are 1000, 950, 925, 900, 850, 700, 600, 500, 400, 300, 250, 200, 150, 100, 70, 50, 30 and 10 hPa.

d) Model Level Data (3D_ML)


Almost identical to the pressure level data, except that each level is defined by height above surface. Therefore 

z (distance above sea level of data point) = orographic height + level height above surface.

The rows containing the data are in the form

level_index  height_above_surface data_time_1  data_time_2  data_time_3  data_time_4  etc

There are 38 model levels for all the data in this section. However they are split into two types, half levels and full levels. The full levels include the top of the model atmosphere and the surface (if there were a level zero included). The half levels lie in between the full levels. The exact height (in metres) of where the data is valid is in the data set as already mentioned.

4) Gridded data (GRIB)

The single level (2D) and pressure level (3D_PL) gridded data is stored in GRIB1 format files at a resolution of 1.25 * 1.25. The data from assimilation is the T+0, T+3 and T+6 output from runs at 00Z, 06Z, 12Z and 18Z. The data from the free forecast is the T+12 to T+36 at 3 hour intervals from the run at 12Z.

The only exceptions to this are the ancillary files containing orographic height, the land sea mask and sea ice cover which are kept at model resolution 0.56 * 0.83 and stored at only one time reference (T+0). Soil moisture content is not present in the forecast data (FC) since it is only archived at T+0, T+3 and T+6 for the free forecast.

The parameter numbers for the variables are listed in the GRIB code table provided. I have tried to set as many variables to the WMO standard definitions, but where that is not possible or there are potential clashes I have used the centre defined section, for example 10m wind speeds and 1.5m temperature and humidity.

As yet we have no extraction program for the gridded data, if it becomes necessary I will try to provide one.

