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Summary and purpose of document

This document describes the current status of the Nuclear component of the operational Environmental Emergency Response system at RSMC Melbourne. Recent activities, covering the period 2007-2008, are highlighted.
Action Proposed  

The meeting is invited to review the status and activities and consider issues that may arise, as well as identifying and sharing good practices.
1.
INTRODUCTION

The EER system, in RSMC Melbourne, is currently based around HYSPLIT, a hybrid Lagrangian-Eulerian partcle/puff Atmospheric Transport Model (ATM), developed by Roland Draxler at NOAA’s Air Resources Laboratory. The meteorological input for HYSPLIT is derived from the output of the operational NWP systems run in RSMC Melbourne. On request, nuclear products can be generated and disseminated to the IAEA and CTBTO, as well as to the other WMO RSMCs and the NMHSs (within RAV), and also to the various national agencies. The system is maintained in a state of readiness so that the ad-hoc requests for products can be satisfied quickly. Figure 1 summarises the operational approach taken in RSMC Melbourne.
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Figure 1.     Schematic diagram of the Operational EER System in RSMC Melbourne.

2.
STATUS OF OPERATIONAL IMPLEMENTATION

The current status of the operational implementation of the EER system in RSMC Melbourne, in terms of the features of the NWP systems, the ATM, the mode of running, product generation and dissemination, is now described in more detail.

2.1
NWP Input

RSMC Melbourne, corresponding to the National Meteorological and Oceanographic Centre (NMOC) of the Australian Bureau of Meteorology, runs a series of NWP systems. The geographical domains of these systems, that currently provide input into the EER system, are shown in Figure 2. The particular features associated with each of these NWP systems are shown in Table 1. It is noted that the horizontal resolution of the systems range from coarse on the global scale (GASP) to fine on the mesoscale (MESO_LAPS) over the Australian region. For most initial responses, to requests for nuclear EER products, input to the ATM will be provided by GASP. It is also noted that the full forecast period for each of the NWP systems is currently available from only the 00 and 12 UTC base times.
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Figure 2.   Operational domains of Numerical Weather Assimilation and Prediction systems providing input to EER system.   

	PROPERTIES
	LAPS
	MESO_LAPS
	TXLAPS
	GASP

	FULL NAME

DOMAIN

TYPE OF MODEL

NESTING

HORIZONTAL RESOLUTION

GRID

NUMBER OF LEVELS

SIGMA (=P/P*) VALUES


	Limited Area Prediction System

17.1250N-65.000S, 

65.000E-184.6250E

Grid P.E.,Assimilation and Prognosis

In GASP

0.3750
220x320 Lat./Long.

61
0.998400 0.575000 0.099000
0.997200 0.550000 0.084500
0.995000 0.525000 0.071500
0.991100 0.500000 0.059400
0.984100 0.475000 0.048000
0.972000 0.450000 0.037500
0.950000 0.425000 0.028400
0.925000 0.400000 0.020700
0.900000 0.375000 0.014520 

0.875000 0.350000 0.009800

0.850000 0.325000 0.006550

0.825000 0.300000 0.004300

0.800000 0.275000 0.002800

0.775000 0.250000 0.001800

0.750000 0.225000 0.001150

0.725000 0.200000 0.000730

0.700000 0.176000 0.000460

0.675000 0.153500 0.000286
0.650000 0.133000 0.000175
0.625000 0.115000 0.000100
0.600000

	MESOscale Limited Area Prediction System

Australian:

4.8750N-55.00S,

95.00E-169.8750E

ADELAIDE:

30.550S-39.500S,

132.000E-141.950E

PERTH:

28.050S-37.000S,

112.000E-119.950E

SEQLD:

22.050S-31.000S,

148.000E-155.950E

SYDNEY:

30.050S-38.000S,

147.000E-154.950E

VICTAS:

34.050S-46.000S,

139.000E-150.950E

Grid P.E. Prognosis

In LAPS

Australian: 0.1250

ADELAIDE, PERTH, SEQLD, SYDNEY, VICTAS: 0.0500

Australian:

480x600 Lat./Long.

ADELAIDE:

180x200 Lat./Long.

PERTH:

180x160 Lat./Long.

SEQLD:

180x160 Lat./Long.

SYDNEY:

160x160 Lat./Long.

VICTAS:

240x240 Lat./Long.

29

0.9988       0.5000

0.9974       0.4500

0.9943       0.4000

0.9875       0.3500

0.9750       0.3000

0.9625       0.2750

0.9500       0.2500

0.9250       0.2250

0.9000       0.2000

0.8750       0.1750

0.8500       0.1500

0.8000       0.1000

0.7500       0.0700

0.7000       0.0500

0.6000
	Tropical (Extended Domain) Limited Area Prediction System

48.3750N-45.000S, 

60.000E-217.1250E

Grid P.E.,Dynamical nudging and Prognosis

In GASP

0.3750
250x420 Lat./Long.

61
0.998400 0.575000 0.099000

0.997200 0.550000 0.084500

0.995000 0.525000 0.071500

0.991100 0.500000 0.059400

0.984100 0.475000 0.048000

0.972000 0.450000 0.037500

0.950000 0.425000 0.028400

0.925000 0.400000 0.020700

0.900000 0.375000 0.014520 

0.875000 0.350000 0.009800

0.850000 0.325000 0.006550

0.825000 0.300000 0.004300

0.800000 0.275000 0.002800

0.775000 0.250000 0.001800

0.750000 0.225000 0.001150

0.725000 0.200000 0.000730

0.700000 0.176000 0.000460

0.675000 0.153500 0.000286

0.650000 0.133000 0.000175

0.625000 0.115000 0.000100

0.600000


	Global Assimilation and Prognosis

Global

Spectral Assimilation and Prognosis

Stand Alone

Triangular 239

(Approx.80km)

240x480 Lat./Long.(Transform)

60
0.99840    0.60000    0.11500
0.99720    0.57500    0.09900
0.99500    0.55000    0.08450 0.99110    0.52500    0.07150
0.98410    0.50000    0.05940
0.97200    0.47500    0.04800
0.95000    0.45000    0.03750
0.92500    0.42500    0.02840
0.90000    0.40000    0.02070
0.87500    0.37500    0.01452
0.85000    0.35000    0.00980
0.82500    0.32500    0.00638
0.80000    0.30000    0.00405
0.77500    0.27500    0.00253
0.75000    0.25000    0.00155
0.72500    0.22500    0.00093
0.70000    0.20000    0.00055 

0.67500    0.17600    0.00032
0.65000    0.15350    0.00018
0.62500    0.13300    0.00010
                

	ANALYSIS TYPE

MAX DATA AFFECTING EACH POINT

DATA INSERTIONS

DATA CUT-OFF TIMES
	GenSI+Univariate OI for moisture, 1DVAR

30000

6 hourly

(H+2) hour
	Not applicable
	GenSI+Univariate OI for moisture, 1DVAR

30000

6 hourly

(H+4) hour
	GenSI+Univariate OI for moisture, 1DVAR

20000

6 hourly

(H+6) hour

	INITIALISATION
	Digital Filtering
	Digital Filtering
	Diabatic dynamical nudging
	Incremental Non-linear Normal Mode

	OROGRAPHY

SURFACE EXCHANGES

RADIATION

LATENT HEATING

CONVECTION

PROGNOSTIC VARIABLES

TIME STEP

FORECAST PERIODS

(from 00 and 12 UTC)
	Included

Included

Diurnal Cycle,Diagnostic Clouds,Interactive Optical Properties

Included

Mass-flux (Tiedtke)

P*,T,q,u,v

30 sec

+72 hour
	Included

Included

Diurnal Cycle,Diagnostic Clouds, Interactive Optical Properties

Included

Mass-flux (Tiedtke)

P*,T,q,u,v

10 sec (0.1250) 

/ 5 sec (0.0500)
Australian:

+48 hour 

VICTAS, SYDNEY, SEQLD, ADELAIDE, PERTH: +36 hour 
	Included

Included

Diurnal Cycle, Diagnostic Clouds,Interactive Optical Properties

Included

Mass-flux (Tiedtke)

P*,T,q,u,v

30 sec

+72 hour 
	Included

Included

Diurnal Cycle, Diagnostic Clouds, Interactive Optical Properties

Included

Mass-flux (Tiedtke)

logP*,T,q,vort.,div.

300 sec

+240 hour 


	FORTHCOMING UPGRADE 
	2009: Replacement of Numerical Weather Assimilation and Prediction systems by ACCESS (UK Unified Model and 4DVAR)


Table 1:    Characteristics of the operational Numerical Weather Assimilation and Prediction systems in RSMC Melbourne.

2.2
ATM - HYSPLIT

HYSPLIT (ie Hybrid Single-Particle Lagrangian Integrated Trajectories, Version 4.7) system  models the atmospheric transport and dispersion of pollutant plumes originating from a variety of sources (both nuclear and non-nuclear). The “hybrid” part of the acronym refers to the use of both  movable ‘Lagrangian’ (for the advection and diffusion calculations) and fixed ’Eulerian’ (for the concentration calculations) modelling frames of reference within the system.    

The current operational configuration of the system makes use of another “hybrid” feature of HYSPLIT, viz. a mixed algorithm which considers puff dispersion in the horizontal and particle dispersion in the vertical. On the release of a single puff of pollutant from a source, the puff will be advected by the mean wind and will expand as a result of diffusion processes in the turbulent atmosphere. In the system, the puff is allowed to grow laterally to a certain size, after which it splits into several new puffs, each with their respective fraction of the pollutant mass. These new puffs will, in turn, be subject to advection and diffusion. The splitting of puffs could also occur vertically. In the standard operational configuration (which is used when satisfying requests from IAEA), particle - rather than puff - dispersion has been chosen for the vertical calculations. (In cases of strong atmospheric mixing, puff splitting in the vertical can result in too many puffs being generated.) For the case of retro-plumes, for specific use by CTBTO, the system is run in a purely 3-dimensional particle mode.  

HYSPLIT also includes a number of other processes for removing, adding to, or changing the composition of the pollutant plume. Dry deposition is the transport of pollutant gaseous or particulate species onto surfaces (in the absence of precipitation). In the system, a dry deposition velocity can be defined explicitly or can be calculated using details about the nature of the surface. For particles, gravitational settling, requiring estimates of particle shape, size and density, is another option. In wet deposition, the pollutant is scavenged by the atmospheric hydrometeors and is thus delivered to the earth’s surface. HYSPLIT allows for both within-cloud (“washout”) and below-cloud (“rainout”) scavenging. If the winds are sufficiently strong, and the pollutant is not bound to the surface, then resuspension can also occur. In the case of nuclear incidents, radioactive decay is incorporated.

HYSPLIT can be run in a purely trajectory, or advective, mode producing either forward or backward trajectory plots beginning and ending at, or confined to, specified levels. Alternatively, it can be run in a dispersion mode producing exposure (or concentration) and surface deposition charts integrated over various time periods and layers. The nature of a source can be defined according to its strength, height and size, and duration of emission.

2.3
Operational Running

The EER system, in RSMC Melbourne, has been built up using the scheduling system in NMOC (viz., SMS from ECMWF), which is used to run and integrate most of the operational systems, including all the NWP systems mentioned previously in Section 2.1. The scheduler is monitored 24 hours/day by operational staff and also provides an operator interface to the EER system.

2.3.1
SMS

After completion of the respective 00 and 12 UTC runs each day of the operational GASP, TXLAPS, LAPS and the 6 MESO_LAPS NWP systems, pre-processing tasks are automatically initiated in the EER suite which extract the necessary fields (including surface pressure, surface height, preciptiation and the multi-level temperature, specific humidity and wind components) from the NWP output, interpolate horizontally, vertically and temporally, and then pack the data into a form suitable for direct input into HYSPLIT. A number of ongoing runs of HYSPLIT are then initiated, which provide a series of products for specific registered users and internal use. These ongoing runs have the additional benefit of highlighting any problems with the components of the operational EER system as they arise. These problems may arise, for example, from basic computer or NWP system changes.

The edit facility, of the scheduling system, provides an interface for the operator to enter details about the source (eg latitude/longitude, time of release, duration) and initiate the associated ATM run. Also, the edit facility can be used to specify extra contact details (eg fax number, email address) in addition to those already pre-defined.

Scripts within the EER suite of the scheduler generate and disseminate the various products associated with the HYSPLIT runs. In addition, tasks have been set up to produce numerous NWP guidance products and satellite images for the area of interest to help in the formulation of a Joint Statement.

2.3.2
Computing Infrastructure for EER System

The scheduling tasks and much of the product preparation and dissemination is performed using a cluster of 3 HP servers (RP8400). The pre-processing of the NWP data and the running of HYSPLIT are currently done on the multi(28)-node NEC SX-6 supercomputer. The pre-processed NWP data, used by HYSPLIT, is archived using the StorageTek Mass Store 9310 ACS (Automatic Cartridge System).

It is noted that, as a backup, any faxes that are sent to the main fax machine, in RSMC Melbourne, are also routed automatically as an email attachment to the operational staff.    

2.3.3
Online Capability

The basic temporal online capacity (ie in reference to the pre-processing of the NWP data) for the operational EER system follows from that shown in Table 1 with ranges as follows:

Forecast Forward and Backward Trajectories, and Dispersion:

   GASP: +240 hours (with the files from the previous 5 days kept online)

   LAPS and TXLAPS: +72 hours

   MESO_LAPS (Australia): +48 hours

   MESO_LAPS (ADELAIDE, PERTH, SEQLD, SYDNEY, VICTAS): +36 hours

Analysed Backward trajectories:

   GASP: -654 hours

   LAPS and TXLAPS: -96 hours

   MESO_LAPS (All domains): -48 hours (interpolated analyses) 

Analysed retro-plumes:

   GASP: -654 hours

It is noted that the default meteorological input from GASP is 6-hourly with a resolution of 60L in the vertical, and 0.750 latitude/longitude horizontally. However, for extended retro-plume runs, spatial resolutions of 30L and 1.50 latitude/longitude are used to get operationally acceptable run-times in operations. 

2.3.4
Product Generation

The default standard products for a request from IAEA for nuclear ATM products are shown in Table 2. These products are for the forecast trajectory and dispersion charts out to 72 hours ahead. In addition, some features associated with the retro-plume dispersion products for a CTBTO request are included in the table. 

	ATM MODE
	TYPE
	SETTINGS
	PRODUCTS

	TRAJECTORY
	Forward (IAEA)
	Forecast Period: +72 hour

Starting Heights: 500,1500,3000m
	1 chart



	DISPERSION
	Nuclear (IAEA)
	Forecast Period: +72 hour

Source: Uniform between 0 and 500m

Emission Duration: 6 hour

Release/hour: 0.1667 Bq

Isotope: Cs137

Half-life: 11217 day

Dry Deposition: Included

Wet Deposition: Included

Deposition Velocity: 0.001ms-1
In-cloud removal (by vol.): 3.2x105
Below-cloud Removal: 5.0x10-5s-1 
	3 (24hour ave.) exposure charts

1 (72 hour) deposition chart



	RETRO-PLUME

(DISPERSION)
	Nuclear (CTBTO)
	Forecast Period: -654 hour (max)

No. Particles: 40000

Release/hour: 5.417E+13 Bq

Dry Deposition: Not Included

Wet Deposition: Not Included


	Compressed text files for       CTBTO

Charts for internal use




Table 2.    Standard settings used in the production of charts (with GASP meteorological input).          
Additional products, arising from different initial or final characteristics, can also be generated, if requested. These include the further refinement of the radionuclide incolved. The current list of radionuclides handled (ie in terms of associated half-lives) by the operational system are shown in Table 3.
	SYMBOL  LONG_RADIONUCLIDE_NAME  

Agm110    Silver-metastable        

Am241     Americium                

Am243     Americium                

Ar41         Argon                    

As76         Arsenic                  

Ba140       Barium                   

C14          Carbon                   

Ce141      Cerium                   

Ce144      Cerium                   

Cm242     Curium                   

Cm244     Curium                   

Cm247     Curium                   

Co58        Cobalt                   

Co60        Cobalt                   

Cr51        Chromium                 

Cs134      Caesium                  

Cs135      Caesium                  

Cs136      Caesium                  

Cs137      Caesium                  

Eu152      Europium                 

Eu154      Europium                 

Fe55        Iron                     

Fe59        Iron                     

Hg203     Mercury                  

Hto          Tritiated-water          

I123         Iodine                   

I125         Iodine                 


	SYMBOL  LONG_RADIONUCLIDE_NAME

I129        Iodine                   

I131        Iodine            

I132        Iodine                   

I133        Iodine                   

I134        Iodine                   

I135        Iodine                   

Kr85       Krypton                  

Krm85    Krypton-metastable       

Kr87       Krypton                  

Kr88       Krypton                  

La140     Lanthanum                

Mn54      Manganese                

Mo99      Molybdenum               

Na24       Sodium                   

Nb95       Niobium                  

Np237     Neodymium                

Np239     Neodymium                

P32          Phosphorus               

P33          Phosphorus               

Pm147     Promethium               

Pu238      Plutonium                

Pu239      Plutonium                

Pu240      Plutonium                

Pu241      Plutonium                

Pu242      Plutonium                

Pu244      Plutonium                

Rb88       Rubidium               


	SYMBOL  LONG_RADIONUCLIDE_NAME

Ru103         Ruthenium                

Ru106         Ruthenium                

S35             Sulphur                  

Sb122         Antimony                 

Sb124         Antimony                 

Sb125         Antimony                 

Sc46            Scandium                 

Sr89            Strontium                

Sr90            Strontium                

Te132         Tellurium                

U234           Uranium                  

U235           Uranium                  

U238           Uranium                  

Xem131       Xenon-metastable         

Xe133          Xenon                    

Xem133       Xenon-metastable         

Xe135          Xenon                    

Xem135       Xenon-metastable         

Xe138          Xenon                    

Y90              Yttrium                  

Y91              Yttrium                  

Zn65             Zinc                     

Zr95             Zirconium                

TRACER1   TRACER1                  

TRACER2   TRACER2                  

TRACER3   TRACER3                  

VOLCAN    VOLCAN   




Table 3.    Radionuclide database currently available for operations.
In addition, a textual statement is composed by a senior operational meteorologist on duty. This describes the synoptic meteorology in the area of interest and comments on the graphical ATM products from RSMC Melbourne and other RSMCs, as appropriate. This textual statement is also called the Joint Statement.

2.3.5
Current Method of Dissemination for Standard Products

Currently, the forecast nuclear products generated will be faxed to the requesting agency (IAEA) and the RSMCs, as appropriate, and put on the Joint Web Page (with other RSMCs), accessible by using a common registered user and password (for all RSMCs). The Joint Statement is sent out by fax and also placed on the Joint Web Page. The additional meteorological products, used in the generation of the Joint Statement, are also made available through a specific registered user (and using a password) on a RSMC Melbourne web page. As products are disseminated by fax, web or ftp, accompanying emails are sent to the various centres (including WMO itself, IAEA, CTBTO, the various RAV NMHSs, and other international and national agencies, as appropriate).

In the case of CTBTO requests for retro-plume products, the various products are uploaded in a compressed text format to the CTBTO protected web site. Accompanying emails are again sent out, accordingly. In addition, for reference, a special RSMC Melbourne registered user page also displays the various products for CTBTO (as generated by RSMC Melbourne).

It is noted that virtually all fax, web, ftp and email dissemination is carried out by tasks run through the scheduler. 

2.3.6
Additional Product Accessibility

Some other non-standard products from the nuclear component of the EER system, in RSMC Melbourne, including some ongoing products and some specialised ad-hoc products, are made available through fax and special registered user web pages. Also, it is noted that products can be sent as attachments to emails, and also be made available through an external ftp site (again accessed as a registered user).

2.3.7
Request Protocol

On receipt of a faxed request from IAEA or CTBTO, an acknowledgement fax and accompanying email are sent back (from RSMC Melbourne) to the requesting agency. An email is also sent to WMO, other RSMCs, and NMHSs within RAV, if appropriate, alerting the various centres. The products are then generated and disseminated as described previously (in Sections 2.3.4 and 2.3.5). When the generation and dissemination of products for the particular request have ceased, an "End Notification" fax and email are sent out to the agencies and centres who were initially notified of the receipt of a request for action.

2.3.8
Coordination of Responsibilities and Emergency Contact List

Exercises, or Tests, continue to provide the main mechanism for attempting to coordinate responsibilities. An important aspect of this coordination is being able to contact and communicate with the various agencies and centres during an emergency.

RSMC Melbourne endeavours to maintain a list of operational contact details (phone and fax numbers, email addresses and personnel) for the international agencies, RSMCs, NMHSs and its own national agencies. It is noted that, during exercises, acknowledgements from other centres are sometimes used to highlight necessary changes in the list. Changes in the contact details are incorporated, where possible, into the operational EER scheduler scripts, to enable a quick response in emergency situations.

3.
ACTIVITIES 2007-2008
Activities associated with the nuclear component of the Environmental Emergency Response system in RSMC Melbourne for the period: 2007-2008 included the following, shown in chronological order:

11 January 2007: Monthly EER Test with RSMCs Washington and Montreal.

6 February 2007: Introduction of radionuclide database into operations.

8 February 2007: Monthly EER Test with RSMCs Washington and Montreal.

15 February 2007: IAEA Quarterly Test. Lead Centre: RSMC Melbourne.
                                (Location: Triga Puspati, Malaysia. Joint Statement produced.)
26 February 2007: List of contact details, including RAV NMHSs, disseminated to WMO.
8 March 2007: Monthly EER Test with RSMCs Washington and Montreal.
                         (RSMC Beijing’s results received by email and loaded onto joint web page.)
1 April 2007: Subject security tag (eg [SEC=UNCLASSIFIED] ) incorporated in all ERA emails
                       disseminated by RSMC Melbourne.
12 April 2007: Monthly EER Test with RSMCs Washington and Montreal. (RSMC Beijing’s results

                         received by email and loaded onto joint web page.)
19 April 2007: RSMC Melbourne’s contribution to WMO TD778 document updated.
10 May 2007: Monthly EER Test with RSMCs Washington and Montreal.

                        RSMC Melbourne role: Test initiation and Lead Centre.

17 May 2007: IAEA Quarterly Test. (Non-lead role.)

14 June 2007: Monthly EER Test with RSMCs Washington and Montreal. (RSMC Beijing’s results

                         received by email and loaded onto joint web page.)
12 July 2007: Monthly EER Test with RSMCs Washington and Montreal. (RSMC Beijing’s results

                        received by email and loaded onto joint web page.)
17 August 2007: IAEA Quarterly Test. (Non-lead role.)
                             Treated as a Monthly EER Test with RSMCs Washington and Montreal.
                             RSMC Tokyo uploaded products to RSMC Melbourne’s joint web page.
                            (RSMC Beijing’s results received by email and loaded onto joint web page.)
28 August 2007: Format of GASP meteorological input to HYSPLIT rationalized (viz. one file
                             covering globe and vertical resolution upgraded to L60, associated with GASP
                             upgrade.) 
13 September 2007: Monthly EER Test with RSMCs Washington and Montreal. 
                                  (RSMC Beijing’s results received by email and loaded onto joint web page.)

11 October 2007: Monthly EER Test with RSMCs Washington and Montreal. 

                              (RSMC Beijing’s uploaded their results directly to RSMC Melbourne’s ftp site
                               and hence to the joint web page.)

30 October 2007: Vertical resolution of LAPS meteorological input to HYSPLIT upgraded to L61,

                                associated with LAPS upgrade.

7-9 November 2007: CTBTO communications test.
13 November 2007: CTBTO communications test.

15 November 2007:  IAEA Quarterly Test. (Non-lead role.)
                                  Independent CTBTO communications test.

3 December 2007: CTBTO/WMO Preliminary Test (retro-plumes: 6 requested runs, -7 days).
10 – 21 December 2007: Major CTBTO/WMO Test - (retro-plumes: 102 requested runs, -16 days).

                                          Problems: receipt of notification email;
                                                           30 abends of ATM (fix made);
                                                           very long running times of ATM (from 17 December: switched
                                                            to coarse resolution meteorological input – to give speedup)

13 December 2007: Monthly EER Test Test with RSMCs Washington and Montreal. 
                                  RSMC Melbourne role: Test initiation and Lead Centre.

10 January 2008: Monthly EER Test with RSMCs Washington and Montreal. (A few problems
                              resulting in a late response.)

14 February 2008: Monthly EER Test with RSMCs Washington and Montreal. 
                               (No Joint Statement prepared by RSMC Melbourne.)

21 February 2008: IAEA Quarterly Test. (Non-lead role.)
[29 February – 5 March 2008: Non-Nuclear Backtracking Experiment]
[5 February – March 2008:Space Debris Re-entry (Chemical) – concern  from Australian agencies]

13 March 2008: Monthly EER Test Test with RSMCs Washington and Montreal. RSMC

                           RSMC Melbourne role: Test initiation and Lead Centre.

10 April 2008: Monthly EER Test Test with RSMCs Washington and Montreal.

It is noted, from the chronology, that most activity for the period centred around tests or exercises, in one form or another.  RSMC Melbourne was not involved in any emergency nuclear incidents, for which products were requested, during the period. The main real incident of concern was that associated with the non-nuclear (viz. chemical) spacecraft debris re-entry episode in February and March 2008.
Products related to the activities, but not part of the standard set, and made available on RSMC Melbourne’s external web via registered users, include retro-plume plots (see Figure 3) and plots associated with spacecraft debris re-entry (Figure 4).
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Figure 3.   Sample display of retro-plume results from CTBTO Exercise in December 2008.
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Figure 4.   Sample displays associated with spacecraft debris re-entry (nuclear mode).
4.
FUTURE DEVELOPMENTS

Future enhancements to the operational EER system, in RSMC Melbourne, include the capacity to generate products with high resolution geographic backgrounds, the use of a unified meteorological input into the ATM, and the generation of ensemble products. The ability to handle nuclear emergencies associated with spacecraft debris re-entry needs further operational development. Access to orbital information is critical in product definition (eg geographical area of interest). Products associated with nuclear ship routeings needs to be incorporated into the operational system. The automatic initiation and generation of retro-plume products on receipt of official CTBTO email requests need to be implemented operationally. Also there is a need to develop the facility to produce graphical products on the same domains and scales as other centres. In addition, more work needs to be done internally on the development of more appropriate meteorological guidance for the rapid generation of joint statements or textual briefings. More two-way interaction with the RAV NMHSs and national agencies needs to be established. In the longer term, new approaches to product generation and dissemination methods need to be investigated and implemented.

More specifically, it is planned that HYSPLIT will be upgraded to V4.8 in operations. It is also planned that the numerical weather assimilation and prediction systems used operationally in RSMC Melbourne will be replaced by ACCESS (Australian Community Climate Earth System Simulator), incorporating the UK Met Office’s Unified Model and 4DVAR, in 2009. Interaction is also occurring with Australian national agencies on the use of the decision support system: ARGOS (Accident Reporting and Guidance Operational System), for CBRN emergency management.
5.
REFERENCES

NWP Input - General:
WMO, 2006: Technical Progress Report on the GDPFS and NWP Research Activities
     (Australia link): http://www.wmo.ch/pages/prog/www/DPFS/ProgressReports/2006/Australia.pdf
NWP Input - GASP:

Bourke, W., Hart, T., Steinle, P., Seaman, R., Embery, G., Naughton, M. and Rikus L. 1995: "Evolution of the Bureau of Meteorology's Global Assimilation and Prediction system. Part 2: resolution enhancements and case studies."  Australian Meteorological Magazine, 44, 19-40.

Seaman, R., Bourke, W., Steinle, P., Hart, T., Embery, G., Naughton, M. and Rikus, L. 1995: "Evolution of the Bureau of Meteorology's Global Assimilation and Prediction system. Part 1: analysis and initialisation."  Australian Meteorological Magazine, 44, 1-18.
NWP Input - LAPS:
Puri, K., Dietachmayer, G.S., Mills, G.A., Davidson, N.E., Bowen, R.A. and Logan, L.W. 1998: "The new BMRC Limited Area Prediction System, LAPS." Australian Meteorological Magazine, 47, 203-223.

ATM - HYSPLIT:
Draxler,  R.R. 2007: "HYSPLIT4 User's Guide."
               http://www.arl.noaa.gov/data/web/models/hysplit4/win95/user_guide.pdf
Draxler, R.R. and Hess, G.D. 1997 (2004 Rev.): "Description of the HYSPLIT_4 Modelling System."  NOAA Tech. Mem. ERL ARL-224.

Draxler, R.R. and Hess, G.D. 1998: "Overview of the HYSPLIT_4 modelling system for trajectories, dispersion and deposition." Australian Meteorological Magazine, 47, 295-308.

Backtracking Application:
Becker, A., Wotawa, G., De Geer, L-E., Seibert, P., Draxler, R., Sloan, C., D’Amours, R., Hort, M., Glaab, G., Heinrich, P., Grillon, Y., Shershakov, V., Katayama, K., Zhang, Y., Stewart, P., Hirtl, M., Jean, M. and Chen, P., 2007: “Global backtracking of anthropogenic radionuclides by means of a receptor oriented ensemble dispersion modelling system in support of nuclear-test-ban treaty verification.” Atmospheric Environment, 41, 4520-4534. 
 DISSEMINATION


          fax


          web


          ftp


          email





TRAJECTORY RUN 


         (HYSPLIT)








DISPERSION RUN


        (HYSPLIT)








                       OPERATOR INTERVENTION





     Using Operational Scheduler (SMS) :


                Incident Type :  Nuclear


                [Non-nuclear :  VolcanicAsh, Smoke,  Chemical,


                                          Biological, Balloon ]


                Source Details


                Additional Contact Details (as given)  





ENVIRONMENTAL EMERGENCY RESPONSE (EER) SYSTEM





          OPERATIONAL NWP SYSTEM


   (GASP, LAPS, TXLAPS, MESO_LAPS)








PAGE  
2

