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Summary and purpose of document

This document provides background information on the RSMCs and IAEA efforts to determine requirements for Time of Arrival Products and current readiness of RSMC to provide with requirements (in accordance with Action 18 of Meeting ET-ERA (USA, MD, College Park 21-25 October 2013). 
Action Proposed  

The meeting is invited to review the ToA first and second tests result and discuss current requirements to ToA products and possibility of including its to standard RSMC products set.

Please note that the ToA images from each RSMC were distributed by email to the group and are not included in this document due the large size. They are available on request.  
1. Introduction 
In accordance with Action 18 of Meeting ET-ERA (USA, MD, College Park 21-25 October 2013) RSMC Obninsk (Valery Kosykh) prepared preliminary proposal with requirements for Time of Arrival Product (ToA). 
Current version of requirements includes remarks and changes received from RSMCs. 
Based on prepared requirements RSMCs decided to conduct a test. The main goal of the test is to competence ToA products.
The test conditions have been produced by RSMC Obninsk, IEC IAEA (Guenther Winkler) and   RSMC Tokyo (Masami Sakamoto). The test period was 02-04 of June 2015. Three days test period was defined because to permit participants generate products using working hours.
Based on test conditions IAEA (Guenther Winkler) sent standard request for support (see appendix 1). 

RSMCs have to produce standard set of products and additionally ToA charts.

Each RSMC send its results to IEC and other test participants.
Results of the test are presented below (section ToA Test 1 Results).

After first test René Servranckx (chair of ET-ERA) proposed to organize another ToA test in October 2105. The main reason for this proposal is that some of participants did not followed the outputs requirements that been defined.

The second ToA products test took place in period October 27-29, 2015. The test conditions were the same as for first one. IEC IAEA (Guenther Winkler) sent standard request for support (see appendix 2). And RSMCs have to produce standard products set and additionally ToA charts. Each RSMC send its results to IEC and other test participants.
Results of the test are presented in section ToA Test 2 Results.

2. ToA product requirements

Current ToA product requirements are follows:
1. RSMCs generate three ToA plots – for periods 0-24, 25-48, 49-72 hours after release – like concentrations and depositions.

2. On plots it is desirable to use colored hatched areas instead of (or together with) isolines. 

3. First plot (for first 24 hours period after release) contains four areas in different colors (with 6 hours step). 

4. Second (third) plot contains 5 areas (first area – cloud position after first (second) 24 hours period after release – by grey area (for example) and next four areas – with 6 hours step).

5. If areas for different time steps overlay one to another we use the color for ‘previous’ time step.

6. To define cloud boundary in terms of concentration value we have to use the same value as the current lowest value plotted on the other plots.

3. ToA test 1 results
Finally all RSMCs participated in first ToA test. RSMC Toulouse provided its products in September 2015 after software development.

The results of analysis include two subsections. The first one presented below was written by Valery Kosykh mostly based on ToA product requirements (see previous item).

The second part made by Guenther Winkler (next item) contains comments from the product users point of view. 
Analysis of results. Compliance with requirements
RSMC Beijing

RSMC Beijing presented results into one pdf-file. I got results not directly but from Guenther who received its on 9 June. But Guenther mentioned I also was in the list of recipients

RSMC Beijing generated set of three ToA products. Areas are colored with 6 hours time step. Inner area (grey) for 2nd and 3rd product is ToA area for previous day. RSMC Beijing used hatched colored type of area filling.

RSMC Exeter

RSMC Exeter presented result in one MS Word file. Results contain three ToA products. Title of product into header is absent. But from legend it’s possible to recognize that it’s ToA product. Time step between areas is 6 hours. Inner area (grey) for 2nd and 3rd product is ToA area for previous day. RSMC Exeter used fully colored type of area filling (not hatched).

RSMC Melbourne

RSMC Melbourne generated set of three ToA products. Areas are colored with 6 hours time step. Inner area (grey) for 2nd and 3rd product is ToA area for previous day. RSMC used fully colored type of area filling (not hatched).

RSMC Montreal

RSMC Montreal generated only one ToA product (not three) for 72 hours period with 12 hours step between different areas. 
RSMC Montreal used fully colored type of area filling (not hatched). 

RSMC Obninsk 

RSMC Obninsk generated set of three ToA products. Areas are colored with 6 hours time step. Inner area (grey) for 2nd and 3rd product is ToA area for previous day. RSMC Obninsk used hatched colored type of area filling.

RSMC Tokyo 

RSMC Tokyo presented two set of products. I will speak about second one. This set is into one  pdf-file. The presented set contains two types of ToA products:

· ToA for integrated concentration 

· ToA for deposition
In my view the meaning of ToA products is a time when radioactivity reach some point, area, country… From such position only one set of ToA products must be prepared by RSMC.

Anyway for each set RSMC Tokyo generates 3 ToA products with 6 hours time step. Inner area (grey) for 2nd and 3rd product is ToA area for previous day. RSMC Tokyo used hatched colored type of area filling.

RSMC Toulouse 

RSMC Toulouse generated set of three ToA products. Areas are colored with 6 hours time step. Inner area (grey) for 2nd and 3rd product is ToA area for previous day. RSMC Toulouse provided three different sets of ToA products:

· hatched type of area filling (on B&W contour map)

· filled type of area filling (on B&W contour map)

· filled type of area filling (on the map like ‘Google satellite map’).

RSMC Vienna
RSMC Vienna generated set of three ToA products. Areas are colored with 6 hours time step. Inner area (grey) for 2nd and 3rd product is ToA area for previous day. RSMC Vienna used hatched colored type of area filling.

RSMC Washington 

RSMC Washington generated only one ToA product (not three) for 72 hours period with 6 hours step between different areas. Each 6 hours area colored by different colors and 12 colors are presented into legend. But scale of product different from other RSMC products and in my view it could be too small for decision makers because 
RSMC Washington used fully colored type of area filling (not hatched). It could be difficult for users to recognize different colors when product will be sent by fax.

Integrated test results are presented in Table 1.

Table 1
	RSMC
	Number of ToA products
	Number of areas on first plot
	Number of areas on second/ third  plot1)
	Time step of areas, hours
	Type of areas filling

	Beijing
	3
	4
	5
	6
	hatched

	Exeter
	3
	4
	5
	6
	filled

	Melbourne
	3
	4
	5
	6
	filled

	Montreal
	1
	6
	-
	12
	filled

	Obninsk
	3
	4
	5
	6
	hatched

	Tokyo
	6
	4
	5
	6
	hatched

	Toulouse
	3
	4
	5
	6
	hatched

	Vienna
	3
	4
	5
	6
	hatched

	Washington
	1
	12
	-
	6
	filled 


1) Including ToA area from previous day as first area.
Yellow fields mean requirements inadequacy with requirements.

Concerning ‘cloud boundary’. I haven’t formal rules to define adequacy ToA products to these criteria. So I leave this item for future discussion.

Analysis of results. User’s point of view
Overall we have different contour levels for ToA products or they are not documented

RSMC Beijing

Within 6 hours: France, Switzerland, Germany and Austria
However, I am not sure whether I can interpret these ToA products. 

Inconsistencies to integrated air concentrations and deposition products.

RSMC Exeter

No legend for ToA products or did I just not see it?

Up to 6 hours: France and Switzerland
After 24 hours: Austria
After 30 hours: Korsika (France)
After 36 hours: Germany
After 48 hours: Luxembourg, Belgium. Sardinia (Italy)
After 54 hours: Netherlands
After 66 hours: Spain (Mallorca), Denmark, Czech
After 72 hours: Sweden, Tunisia, 

Graphics on ToA products are better since the affected area still shows the country border

RSMC Melbourne

After 12 hours: France and Switzerland
After 42 hours: Germany and Austria
After 60 hours: Luxembourg and Belgium

Relative good consistency between the products  - I believe due to the lower criteria for ToA (1E-03Bq/m3) which most countries could not determine with a prompt measurement though

RSMC Montreal

Within 12 hours: Switzerland and France
After 12 hours: Germany and Austria
After 24 hours: Korsika (France)
After 36 hours: Luxembourg
After 48 hours: Sardinia (Italy), Belgium, Netherlands, UK,
After 60 hours: Denmark
After 72 hours: Norway

Again inconsistencies between air concentrations and deposition (deposition area much larger) and ToA products
RSMC Obninsk

Plume arrival and extent of deposition is not consistent

After 12 hours: Switzerland, France
After 18 hours: Korsika (France)
After 30 hours: Sardinia (Italy)
After 36 hours: Germany, Spain,
After 42 hours:  Austria, Luxembourg
After 48 hours: Belgium, Netherlands
After 60 hours: UK
After 66 hours: Denmark

Showing the rivers in the same line strength as border makes it sometime hard to read (in Europe you show the Danube and Rhein – my geography is ok for this but not sure about other areas of the world), Capitals not consistent , integrate air concentrations and deposition patterns consistent with ToA

RSMC Tokyo

after 12 hours France and Switzerland,
after 24 hours Germany, Austria and Korsika (France), 
after 42 hours in Sardinia (Italy)
after 48 hours in Luxembourg, Belgium, Spain
after 66 hours in Netherlands and
after 72 hours in Czech, Slovenia (maybe earlier), Denmark

there is an earlier arrival of deposition as for integrated air concentrations, looks strange, maybe is due to integrating, however difficult to explain. Also there are some inconsistencies between the areas affected by integrated air concentrations and ToA (example UK)

The resolution in the pdf version was much better than in the png files!

RSMC Toulouse
After 6 hours: Switzerland 
After 18 hours: France
After 42 hours: Liechtenstein and Austria
After 54 hours: Germany

After 60 hours: Luxembourg

RSMC Vienna

After 12 hours: Switzerland and France
After 54 hours: Germany
After 60 hours: Luxembourg, Belgium
After 66 hours: Austria,

Only when I saw the second ToA product I realized that I might have misinterpreted the first one, there seems to be an outer frame of the earliest time period which is confusing.

RSMC Washington:

According to the ToA product only in France and Switzerland the plume will arrive 

after 18 hours Switzerland and France
after 36 hours in Germany
after 48 hours in Austria maybe

however the integrate air concentrations and deposition show that Germany will be affected to a bigger extent (not much but how to explain?).
So looking at a few example countries ToA is predicted for:

Austria (selected because it is my home country): plume arrival is predicted between 12 hours up to 60 hours after start of release (medium is approx. 48 hours as many prognose 42 or 48 hours after as plume arrival). However, this is not very helpful for a country.

Belgium (selected because I remember most predictions were consistent): ToA is consistently forecast after 48 (majority) or 60 hours. This is a good recommendation to a country.  

Korsika (selected because I knew some prognosed a plume arrival and some didn’t): nevertheless those RSMC that predicted time of arrival did so between 18-30 hours after, however 4 RSMCs did not predict plume arrival for Korsika, which makes interpretation difficult. 

Conclusion: the use of different criteria for ToA has created the most inconsistencies observed, either within one’s centre products (comparison of integrated air concentrations, deposition and ToA products) or between RSMCs. There are several small issues with how the ToA are displayed. It would be possible to come up with a list of requirements for the display based on these products.

3. ToA test 2 result 

All RSMCs presented products set in period October 27-29, 2015.

RSMC Beijing

RSMC Beijing presented results into pdf-files (one plot in one file). I didn’t receive results directly from RSMC Beijing but from Masami only. RSMC Beijing sent only ToA products not a full set.
RSMC Beijing generated set of three ToA products. 
1. First plot (24 hours after release) contains four hatched areas with 6 hours steps plus additional (fifth) area which is colored (blue). Fifth area is for 24 hours after release and covers previous four areas.

2. Second and third plots – red (not a grey) hatched area is for previous 24 hours, then four areas with 6 hours step for “present” (second and third after release) day. First three are hatched and fourth is colored.

Probably it’s just software error.

ToA plots don’t contain threshold arrival time value.

RSMC Exeter

RSMC Exeter presented result in one MS Word file. File contains full set of RSMC products including three ToA products. Time step between areas is 6 hours. RSMC Exeter used fully colored type of area (not hatched). Second and third plots contain fifth area – cloud position after previous period (24 or 48 hours). This area is grey colored.
ToA plots contain threshold arrival time which is equal to 10-3
RSMC Melbourne

RSMC Melbourne sent full set of RSMC products including three ToA products – each for next 24 with 6 hours step. Each product is in separate png-file. Areas on ToA plots are both hatched and colored. Second and third plots contain fifth area – cloud position after previous period (24 or 48 hours). This area is grey colored.

ToA plots contain threshold arrival time value which is equal to 10-3
RSMC Montreal

RSMC Montreal sent full set of RSMC products including three ToA products – each for next 24 with 6 hours step. Each product is in separate png-file. Areas on ToA plots are colored. 

Second and third plots contain fifth area – cloud position after previous period (24 or 48 hours). This area isn’t filled (transparent).

ToA plots contain threshold arrival time value which is equal to 0.

RSMC Obninsk 

RSMC Obninsk sent full set of RSMC products including three ToA products – each for next 24 with 6 hours step. Each product is in separate png-file. Areas on ToA plots are hatched. 

Second and third plots contain fifth area – cloud position after previous period (24 or 48 hours). This area is grey hatched.

ToA plots don’t contain threshold arrival time value.

RSMC Tokyo 

RSMC Tokyo sent full set of RSMC products including three ToA products – each for next 24 with 6 hours step. All RSMC products are in one pdf-file. Areas on ToA plots are hatched. 

Second and third plots contain fifth area – cloud position after previous period (24 or 48 hours). This area is hatched grey.

ToA plots contain threshold arrival time value which is equal to 10.

RSMC Toulouse

RSMC Tokyo sent full set of RSMC products including three ToA products – each for next 24 with 6 hours step. Each product is in separate png-file. RSMC Toulouse presented ToA Products with different type of filling: three with hatched and three with filled. 

Second and third plots contain fifth area – cloud position after previous period (24 or 48 hours). This area is hatched (and filled) grey.

ToA plots don’t contain threshold arrival time value.

RSMC Vienna

RSMC Vienna sent only three ToA products (not a full set) – each for next 24 with 6 hours step. Each product is in separate png-file. Areas on ToA plots are both hatched and colored. Second and third plots contain fifth area – cloud position after previous period (24 or 48 hours). This area is hatched and grey colored.

ToA plots don’t contain threshold arrival time value.

RSMC Washington 

RSMC Washington sent the standard set without ToA.

Table 2.
	RSMC
	ToA products file format 
	Number of files with ToA products
	Number of ToA products
	Number of areas on first plot
	Number of areas on second/ third  plot
	Time step of areas, hours
	Type of areas filling
	Color of area filling for previous period (for second and third ToA products)
	Type of area filling for previous period (for second and third ToA products)
	Presence of threshold value on ToA products
	Threshold arrival time value

	Beijing
	pdf
	3
	3
	5
	5
	6
	hatched or filled
	Blue or red
	hatched or filled
	No
	-

	Exeter
	doc
	1
	3
	4
	5
	6
	filled
	Grey
	filled
	Yes
	10-3

	Melbourne
	png
	3
	3
	4
	5
	6
	hatched and filled
	Grey
	filled
	Yes
	10-3

	Montreal
	png
	3
	3
	4
	5
	6
	filled
	No filling
	filled
	Yes
	0

	Obninsk
	png
	3
	3
	4
	5
	6
	hatched
	Grey
	hatched
	No
	-

	Tokyo
	pdf
	1
	3
	4
	5
	6
	hatched 
	Grey
	hatched
	Yes
	10

	Toulouse
	png
	3
	3
	4
	5
	6
	hatched 
	Grey
	hatched 
	No
	-

	Vienna
	png
	3
	3
	4
	5
	6
	hatched and filled 
	hatched
	hatched and filled
	No
	-

	Washington
	
	
	
	
	
	
	
	
	
	
	


Yellow fields mean inadequacy with requirements.

5. Conclusion 
In whole the result of second test is better then first one. All participated RSMCs produced 3 ToA products. The differences are in type of filling of arrival time areas.

Summarized results of second ToA products are presented in Table 2.

New columns have been added in table 2: number of files with products, file format and presence and threshold value on ToA products. 

About last two columns – formally it’s not into requirements list for ToA but I suppose it’s reasonable to add such value into ToA product – for discussion. And ‘cloud boundary value is sill for discussion.

Appendix 1.  Test 1. Request for RSMCs from IEC IAEA 
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WMO Service Request Form  Page 1 of 2 Revision:  2012-02-17 


Environmental Emergency Response 
Request for WMO RSMC Support by IAEA 


 


The IAEA sends the completed form by fax to all RSMCs and RTH Offenbach.  
At the same time the IAEA calls the ‘Lead’ RSMCs (selected on the form) to ensure receipt of this form. 
 


  Date/Time of Request:  2015-06-02 10:00 (UTC) 


STATUS: ☐ EMERGENCY    ☒ EXERCISE 


REQUESTED RSMCS : (indicate the lead RSMCs by a checkmark below) 


☒EXETER  ☐ TOULOUSE         ☒ MELBOURNE          ☒MONTREAL  ☒ WASHINGTON 


 ☒ BEIJING  ☒ TOKYO  ☒ OBNINSK ☐RTH Offenbach 


 


SENDERS NAME :INTERNATIONAL ATOMIC ENERGY AGENCY 


COMMUNICATION DETAILS: Tel .:  +43 1 2600 22745 use to confirm receipt of request 


 Fax:   +43 1 26007 22745 use to confirm receipt of request 


 Email: g.winkler@iaea.org  use to confirm receipt of request 


NAME OF RELEASE SITE AND COUNTRY Enrico Fermi NPP, Italy (facility and place) 


GEOGRAPHICAL LOCATION OF RELEASE:  
(MUST BE COMPLETED) 


45.183347  decimal degrees  N  S 


8.277262 decimal degrees  E   W 


 


DECLARED EMERGENCY CLASS:   


☒NONE ☐other, specify:Choose an item.  


ACTION REQUIRED : 


 ☐ NONE 


 ☐ GO ON STANDBY (request for products or for assistance on weather conditions is to 


be expected) 


 ☐ LEAD RSMCs ONLY: GENERATE PRODUCTS* AND SEND TO IAEA ONLY 


 ☐ ALL RSMCs: GENERATE PRODUCTS* AND DISTRIBUTE WITHIN THEIR 


REGION(S)  


 ☒ OTHER ACTION: run the ToA test  


 


* Appendix II-7, Manual on the Global Data Processing and Forecasting System, WMO No. 485  







 


WMO Service Request Form  Page 2 of 2 Revision:  2012-02-17 


(essential accident information for model simulation - if not available, model will execute with 
standard default values) 


RELEASE CHARACTERISTICS: 


START OF RELEASE:     Date/Time:  2015-06-03/12:00(UTC) 


 DURATION:  3  (hours)    or  
 END OF RELEASE: Date/Time:  / (UTC) 


RADIONUCLIDE SPECIES:   I-131 


 TOTAL RELEASE QUANTITY:  3.7E+13 Bq (Becquerel) 


 OR POLLUTANT RELEASE RATE: Click here to enter text. (Becquerel/hour) 


EFFECTIVE HEIGHT OF RELEASE: ☐surface or 


 ☒release height:  base: 100   (m),    top:    (m) 


 


(helpful information for improved simulation) 


SITE ELEVATION:  Click here to enter text.   (m) 


LOCAL METEOROLOGICAL CONDITIONS NEAR ACCIDENT: 


Click here to enter text. 
(wind speed and direction/weather/cloudiness/precipitation, etc.) 


OTHER INFORMATION: 
Click here to enter text. 


(nature of accident, cause, fire explosion, controlled release, foreseeable development, normal 
activity, projected conditions, etc) 


 


 


(to be completed by RSMC) 


DATE/TIME OF RECEIPT OF REQUEST: .......................................................................... (UTC) 


FOR LEAD RSMC(s) ONLY 
DATE/TIME OF RETURN CONFIRMATION OF RECEIPT: ................................................ (UTC) 


Note: All times in UTC 
 






_1508939354.pdf


 


WMO Service Request Form  Page 1 of 2 Revision:  2012-02-17 


Environmental Emergency Response 
Request for WMO RSMC Support by IAEA 


 


The IAEA sends the completed form by fax to all RSMCs and RTH Offenbach.  
At the same time the IAEA calls the ‘Lead’ RSMCs (selected on the form) to ensure receipt of this form. 
 


  Date/Time of Request:  2015-10-27 11:00(UTC) 


STATUS: ☐ EMERGENCY    ☒ EXERCISE 


REQUESTED RSMCS : (indicate the lead RSMCs by a checkmark below) 


☒EXETER  ☒ TOULOUSE         ☒ MELBOURNE          ☒MONTREAL  ☒ WASHINGTON 


 ☒ BEIJING  ☒ TOKYO  ☒ OBNINSK ☒RTH Offenbach 


 


SENDERS NAME :INTERNATIONAL ATOMIC ENERGY AGENCY 


COMMUNICATION DETAILS: Tel .:  +43 1 2600 22023 use to confirm receipt of request 


 Fax:   +43 1 26007 29309 use to confirm receipt of request 


 Email: iec3@iaea.org  use to confirm receipt of request 


NAME OF RELEASE SITE AND COUNTRY Mochovce, Slovak Republic (facility and place) 


GEOGRAPHICAL LOCATION OF RELEASE:  
(MUST BE COMPLETED) 


48.260470  decimal degrees  N  S 


18.457870 decimal degrees  E   W 


 


DECLARED EMERGENCY CLASS:   


☐NONE ☒other, specify:General Emergency  


ACTION REQUIRED : 


 ☐ NONE 


 ☐ GO ON STANDBY (request for products or for assistance on weather conditions is to 


be expected) 


 ☐ LEAD RSMCs ONLY: GENERATE PRODUCTS* AND SEND TO IAEA ONLY 


 ☐ ALL RSMCs: GENERATE PRODUCTS* AND DISTRIBUTE WITHIN THEIR 


REGION(S)  


 ☒ OTHER ACTION: Please provide the ToA products as specified earlier 


 


* Appendix II-7, Manual on the Global Data Processing and Forecasting System, WMO No. 485  
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(essential accident information for model simulation - if not available, model will execute with 
standard default values) 


RELEASE CHARACTERISTICS: 


START OF RELEASE:     Date/Time:  2015-10-28/12:00(UTC) 


 DURATION:  3  (hours)    or  
 END OF RELEASE: Date/Time:  Click here to enter a date./HH:mm(UTC) 


RADIONUCLIDE SPECIES:   I-131 


 TOTAL RELEASE QUANTITY:  3.7E+13 (Becquerel) 


 OR POLLUTANT RELEASE RATE: Click here to enter text. (Becquerel/hour) 


EFFECTIVE HEIGHT OF RELEASE: ☐surface or 


 ☒release height:  base: 100   (m),    top: Click here to enter 


text.   (m) 


 


(helpful information for improved simulation) 


SITE ELEVATION:  Click here to enter text.   (m) 


LOCAL METEOROLOGICAL CONDITIONS NEAR ACCIDENT: 


Click here to enter text. 
(wind speed and direction/weather/cloudiness/precipitation, etc.) 


OTHER INFORMATION: 
Click here to enter text. 


(nature of accident, cause, fire explosion, controlled release, foreseeable development, normal 
activity, projected conditions, etc) 


 


 


(to be completed by RSMC) 


DATE/TIME OF RECEIPT OF REQUEST: .......................................................................... (UTC) 


FOR LEAD RSMC(s) ONLY 
DATE/TIME OF RETURN CONFIRMATION OF RECEIPT: ................................................ (UTC) 


Note: All times in UTC 
 






