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ENSEMBLE

                      Technical Specification Document 

1. Introduction

This document presents the specifications for the submission of model results to the ENSEMBLE system Version 4.

The user will receive a source term file containing the information necessary to perform the simulation.

The source term file is also used by the Enform software – that is distributed to users – to encode the model output before the submission to the Ensemble system.

This document describes:

· the structure and content of the source term file

· the space and time domain for the simulations

· the required model output variables

· the format of the output files

· the procedure to encode the output files

3. Source file information
At notification a plain ASCII file will be delivered to all participants containing the following information and with the following layout:
SOURCE FILE
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Enform version                  $  1.03
Random key                      $ RLS4A31

Sequence number                 $  999

Case number                     $   1

Creation date (UTC)             $ 200202051200

Title                           $ Nowherecity

Location                        $ Nowherecity (Nowhereland)

Xsource (deg E or m)            $        1.5500

Ysource (deg N or m)            $       47.2167

Release start (UTC)             $ 200202051145

First output (UTC)              $ 200202051200

Time horizon of forecast (UTC)  $ 200202072100

Nature of release               $ fire

#
Standard domain                 $ Y

Coordinates (LL or UTM)         $ LL

UTM zone                        $  0

Hemisphere                      $ N

Xmin (deg or m)                 $      -15.0000

Ymin (deg or m)                 $       30.0000

Nx                              $ 151

Ny                              $  91

Dx (deg or m)                   $        0.5000

Dy (deg or m)                   $        0.5000

Vertical levels (m agl)         $     0.   200.   500.  1300.  3000.

#

Number of outputs               $    20

Dt_out, Dt_start, Dt_end (min)  $   180   120   180

#
Number of substances            $  2

#

Substance                       $ CS-137

Code                            $ 01

Release units                   $ Bq h-1

Emission periods                $  2

Start time, End time (UTC)      $ 200202051145 200202051745

  Emission vertical levels      $ 02

     Rate, Hmin (m), Hmax (m)   $ 0.3240E+19      0.   1000.

     Rate, Hmin (m), Hmax (m)   $ 0.3600E+18   1000.   1500.

Start time, End time (UTC)      $ 200202051745 200202051845

  Emission vertical levels      $  1

     Rate, Hmin (m), Hmax (m)   $ 0.3240E+19      0.   1500.

# 

Substance                       $ I-131

Code                            $  2
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Release units                   $ Bq s-1

Emission periods                $  1

Start time, End time (UTC)      $ 200202051145 200202051845

  Emission vertical levels      $  1

     Rate, Hmin (m), Hmax (m)   $ 0.3000E+19      0.   1500.

#

Comments                        $ Y

When the above flag is N there are no additional comment lines

 below the line where the flag is printed.

The file is organized in the following sections:

Simulation case  specifications  section: It includes:
Enform version number
Random key: to be written in the model output file (see next Section 7)
Sequence number: generated by the system (not to be replicated in output file)
Case number: generated by the system (not to be replicated in output file)
Title: name of the simulation case (for example the name of the release location)
Release information: all information relating to the source location and release start time
# (file section delimiter)
Domain specification section: 

Standard domain: if “Y” usual ENSEMBLE domain is adopted, if “N” new specs are provided
Coordinate system: LL for lon/lat or UTM

Hemisphere: N or S, relevant if coordinate system is UTM

Lower left corner of the simulation domain

Number of grid nodes

Grid spacing

Vertical levels 

# (file section delimiter)

Model output specification section: 

Maximum number of time intervals required (still submission of shorter predictions are allowed)
Output frequency and sampling time: this record is made of three numbers. The first one is the time in minutes between two consecutive outputs (e.g. 180 for Ensemble exercises); the second and the third ones indicate respectively the starting time and the ending time of sampling period for concentration within the period between two consecutive outputs (e.g. 120 and 180 for Ensemble exercises, since concentration in Ensemble is the 1-hour average for the last hour of the 3-hour output period).
# (file section delimiter)

Nuclide specification section: 

Number of nuclides: this number at the top indicates how many nuclides are specified in the following. Then for each nuclide there is a block indicating:

Nuclide name: Chemical symbol of the radionuclide including atomic number
Code: an increasing number as release specs can be provided for several nuclides

Units of release

Number of emission periods

Start and end time of release (this could be repeated in the case of release that stops and resumes at a specific date and time, see example of CS-137)
Number of emission vertical levels

Emission rate and specifications on the vertical distribution 
The nuclide section is repeated if more nuclides are released and should be modeled. In the example, 2 nuclides are specified
As before, the file will be sent by email and published in a public directory, password protected. The last is performed in case any client user wants to make the procedure of starting his model automatic. These aspects will be discussed on a bilateral basis upon request of the participants.
4. Domain and grids
The ENSEMBLE system version 3 foresees – as in the previous version - the possibility of locating the domain in any place of the globe with variable size and resolution. For this reason the source file contains the specifications on the simulation domain and its characteristics. A default domain location, size and resolution are used that are the ones used so far. No changes are introduced for the default domain. Namely:

The domain selected for the simulations is the area that extends from 15(W to 60(E and from 30(N to 75(N (Figure 1).

The model results are expected at all the intersections of meridians and parallels from 15(W to 60(E and from 30(N to 75(N (boundaries included), at 0.5( interval in both directions.

Similarly the vertical domains requested are the same used in the past:

In total five of such grids are foreseen relating to the results at the following heights:
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1st level: 0 m; 
2nd level: 200 m; 
3rd level: 500 m; 
4th level: 1300 m; 
5th level: 3000 m
        Figure 1: Default domain geographical area
The height of these levels is intended as above ground. The modeler is left free to determine the way in which her/his model results have to be projected on the output grids. 

In principle, given the extension of the domain size, the modeler can also decide to perform the run on a sub-domain of such area but the final results have to be on the grids described above. The total number of nodes is [(75x2)+1] x [(45x2)+1] x 5 = 68705

The abovementioned domain specification will be reported in the source file even if relating to the default domain. As explained in the previous section, the field Standard domain in the source file outlines if the classical ENSEMBLE domain is used or another one is specified in order to spot immediately changes in the domain specifications.
5. Output variables

The variables requested at the grid nodes for a default ENSEMBLE exercise are:

· 1-hour-average( concentrations at all levels

(long, lat, level1,2,…,5, t)

C1,C2, C3, C4, C5
[Bq/m3]
· Concentration cumulated since release start (at ground level only)

(long, lat, level1, t) 

CI


 [Bqh/m3]

· Dry deposition cumulated since release start 
(long, lat, level1, t)

Dd
[Bq/m2]

· Wet deposition cumulated since release start 
(long, lat, level1, t) 

Dw
 [Bq/m2]
· Precipitation cumulated since release start 
(long, lat, level1, t)
  
PPP
[0.1 mm]

These fields will be produced at times specified in the source term file. In case of a default ENSEMBLE exercise, these fields will have to be produced as usual at synoptic hours i.e. 00:00, 03:00, 06:00, 09:00 UTC etc.

In case of non standard exercises the mass in output units is the same mass in the release units specified in the source term file (i.e. a release specified in kg/h will produce results in kg m-3).
As we did in the past, we envisage the possibility of having releases that start between synoptic hours. In such a case the results will have to be presented taking the first output time as the closest synoptic hour to the release start (see the example).

The time horizon over which the model results are expected will be specified as one of the experiment parameters.
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EXAMPLE

11:15 release 

12:00 first output (this is the first synoptic hour after the release start). The concentrations at the five levels will be the averages over the last hours and the others are cumulated over 45’.

15:00 second output. The concentrations at the five levels will be the averages over the last hour and the others are cumulated over 3 h 45’.

18:00 third output. The concentrations at the five levels will be the averages over the last hour and the others are cumulated over 6 h 45’.

……

……
Time horizon at a synoptic hour. Last output. The concentrations at the five levels will be the averages over the last hour and the others are cumulated from 11:15 until this time.

6. Preparation of the ENSEMBLE output file
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The procedure envisages the use of the source file to quality check the model output during the ENFORM procedure. ENSEMBLE provides each user with a new version of the ENFORM program that complies with the present TSD and that works according to the scheme presented in Figure 2. By means of the source term file each user has all information to run the simulation for a nuclide at a time or more than one simultaneously. The provision of the source file allows each user to transfer the simulation case specifications manually or automatically to his model. When the model results are ready, they have to be produced according to the ENSEMBLE format (either directly from the model or as part of a post processing). The model results in ENSEMBLE format can then be processed by the ENFORM program to produce the ENSEMBLE coded file. This operation needs to be performed together with the source file which is used by ENFORM to check the model output and to verify compliance to the specifications. Although the source file may contain information on a number of nuclide releases each .ens file will relate to single nuclide simulation (see Section 7).
Figure 2: Procedure adopted for the preparation of the .ens file. From provision of source file to encoding of model 
output through ENFORM.f
7. Format of the output 

The model code number specified in the first record is a 5-digit number. If you already have a 2-digit code number in previous Ensemble versions, simply put one zero in front of it and two zeroes afterwards. For example, model 01 becomes 00100;
· the substance string is a 6-character string;
· the number of outputs string is up to 4 digits.

The next page shows the file structure and content (variables are in bold letters and comments are in italic). 
[image: image8.png]



MC (a code assigned to each participant)

RANDOM KEY (obtained from the source file)

NUCLIDE NAME (for example I-131)

NT (number of time intervals)

YYYYMMDDHHMM (date and time of release start)
YYYYMMDDHHMM (date and time of meteorological fields used to run the simulation)

LONG, LAT (first point of the grid at upper left corner)

YYYYMMDDHHMM (date of the first output)
C1, C2, C3, C4, C5, CI, Dd, Dw, PPP
YYYYMMDDHHMM (date of the second output)
C1, C2, C3, C4, C5, CI, Dd, Dw, PPP
….

….

YYYYMMDDHHMM (date of the last output)
C1, C2, C3, C4, C5, CI, Dd, Dw, PPP
LONG, LAT (second point longitude wise towards the domain eastern boundary)

YYYYMMDDHHMM (date of the first output)
C1, C2, C3, C4, C5, CI, Dd, Dw, PPP
YYYYMMDDHHMM (date of the second output)
C1, C2, C3, C4, C5, CI, Dd, Dw, PPP
….

….

YYYYMMDDHHMM (date of the last output)
C1, C2, C3, C4, C5, CI, Dd, Dw, PPP

….

….


LONG, LAT (last point of the domain lower right corner)

YYYYMMDDHHMM (date of the first output)
C1, C2, C3, C4, C5, CI, Dd, Dw, PPP
YYYYMMDDHHMM (date of the second output)
C1, C2, C3, C4, C5, CI, Dd, Dw, PPP
….

YYYYMMDDHHMM (date of the last output)
C1, C2, C3, C4, C5, CI, Dd, Dw, PPP
Structure and variables of the model output file.
The FORTRAN formats of all the variables are given in Table 1.

	Record
	Format

	MC
	I5.5

	RANDOM STRING
	A7

	NUCLIDE NAME
	A6

	NT
	I4.4

	YYYYMMDDHHMM
	I4.4,4I2.2

	LONG, LAT
	F10.5,1X,F10.5

	C1, C2, C3, C4, C5, CI, Dd, Dw, PPP
	9(1x, 1PE11.4)


Table 1: FORTRAN formats of the variables in the model output file
As explained earlier the source file can contain specifications about several nuclides releases. Since we cannot expect all models to be able to simulate all nuclides simultaneously and to produce a single output file for all nuclides, we have opted for the submission of distinct files for each nuclide. Each .ens file will relate to single nuclide simulation and will be submitted to the system independently (Figure 3).

Figure 3: Example: simulation case with 3 nuclides. Independedent output for individual nuclides. 

The model output file contains all time records of all variables organised according to the grid point co-ordinates. The sequence starts with the upper left corner and reaches the lower right one as in Figure 3.

Figure 4: Sketch of the sequence of points in model output file for the default domain case
The example presented in Figure 4 refers to the default domain. The same scheme is adopted for a domain different than the default one, i.e. starting from the upper left corner and proceeding following the arrows until the lower right one.

The date and time of the meteorological input is the time of the last analysed meteorology used. This value will allow the indication of the age of the forecast when represented on the ENSEMBLE web site. The file obviously ends with the fields relating to the time horizon.
If any of the required fields are not available, say for example precipitation, a value ‘-9’ should be inserted in the field following the variable FORTRAN format.

If you are performing calculations on a domain that is smaller than the area specified in Section 1, the values at the nodes of the grid that are outside the domain adopted must be ‘-9’ for all variables. Since no forecast is available in that area, the variable value should be intended as “missing field”. This will allow distinguishing between forecasted “zeros” and missing data.

For some participants it might not be possible to produce a forecast up to the time horizon indicated in the alert message. This is allowed by the procedure since in this case when preparing the ENSEMBLE output the date of the first output and the number (NT) of available time intervals will give the number of output intervals available in the file. 

8. Files naming
8.1 Source file name

The source file will be identified as in version 2 by the extension .src. The name will be: SSSS-CCC.src.
In the file name, SSSS and CCC are a four‑digit number and a three-digit number that identify the simulation case (sequence and case). This coding is used within the system to archive the information in a progressive order. SSSS corresponds to the former exercise number while CCC identifies sub cases within the same simulation. The first digit in SSSS is a zero, and it is placed for future system extension. For example: Notification at HH:MM of a release at (XX; YY) with emission from 0 through 500m from ground. The source file, say, 0001-001.src is sent to the participants. After few hours the source is located at 20 m from the ground. A new file is sent corresponding to 0001-002.src. The sequence SSSS is maintained as we are still referring to the same release but CCC changes as a different case specification is provided. 
Having performed so far 25 simulations for ENSEMBLE, the next simulation case will be identified by 0026-001.

8.2 Model output file name

The ENSEMBLE coded file produced with enform.f has a standard name generated by ENFORM and based on the information contained in the model output file and that gathered from the source file, i.e.: MMMMM-SSSS-CCC-NN-YYYYMMDDHHSS.ens

where:

· MMMMM is the model code (assigned by the ENFORM program based value in model output file)
· SSSS-CCC  simulation case number (assigned by the ENFORM program based on random key and the corresponding source file content)
· NN nuclide code (assigned by the ENFORM program based on nuclide name in model output file and corresponding source file content)
· YYYYMMDDHHSS date and time of meteorological data used to run the dispersion forecast (assigned by the ENFORM program based on meteo date in model output file)
The convention adopted on the date of the meteorology stands still. Namely: the ENSEMBLE filename contains then the date of the meteorology with which the dispersion forecast was generated (YYYYMMDDHHSS). Example: If the simulation for the release of the 18 April, 2001 12:00 UTC is performed with the meteorology received on 18 April 2001 at 00:00 UTC then 200104180000 will be part of the file name and will be the date that will appear in the file as “date and time of last analysed meteorological fields” (see Section 4). Any updated dispersion simulation will be based on meteorology available in subsequent time intervals. Therefore, if it is going to be based on the met data of the 18 April 2001 at 06:00 UTC then 2001040600 will be the date in the file and making the filename. This goes on until a simulation can be performed based on analysed meteorology for the whole simulation period. For the first exercise, say for example that the complete analysis is available on 21/04/2001 at 00:00. 200121040000 is then the date in the file and making the filename.

9. Notification procedure
The information on the simulation case opening and the distribution of source specification will be performed by means of:
· an email to all the participants with source file as attachment
· web-site where all the information contained in the source file will be published at the notification time.
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( The average is intended over the last hour of the series of three. For example the concentration output at 12:00 UTC will be the average between 11:00 and 12:00 UTC.
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