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Summary and purpose of document

This document describes the response of RSMC Obninsk (in its capacity as a WMO Regional Specialized Meteorology Centre responsible for Atmospheric Transport Modeling and as a participant of national emergency response system) to the Fukushima Daiichi NPP accident, triggered by the great east-Japan earthquake and tsunami of 11 March 2011.
Action Proposed

The meeting is invited to consider this document.

1.
Introduction

In Russian Federation, the Japan emergency crisis began with the east-Japan earthquake. 
The specialists of RSMC Obninsk which operates within Research and Production Association “Typhoon” (RPA “Typhoon”) were also involved in actions for tsunami prediction. The reasons for that are follow.

RPA Typhoon is one of institutions of Federal Service for Hydrometeorology and Environmental Monitoring (Roshydromet) which is a participant of Russian system on emergency prevention and response (RSEPR). RPA Typhoon together with other institutions of Roshydromet responsible for two functional subsystems (FS) of the RSEPR:

· FS  TSUNAMI – Tsunami Warning System 

· FS STORM – Observations, estimation and prognosis of  hazardous hydro-meteorological and heliophysical phenomena and environmental contamination 

Thus specialists of RPA Typhoon together with providing RSMC Obninsk obligations actively support the emergency response at the national level.
2. National emergency response
Tsunami warning system 
In Russia Tsunami Warning System (TWS) serves as the regional system in the Russian Far East. At the moment three regional centers are functioning in Kamchatka, Sakhalin, Vladivostok. The main participants of TWS are Roshydromet and Geophysical Service (GS) of the Russian Academy of Sciences (RAS).

Since 2007 the work for modernization of existing TWS has been done and the first stage of modernization completed at the end year 2010. The leading participant of modernization process is RPA Typhoon. Besides RPA Typhoon as TWS participant provides in cooperation with regional TWS centers informational support on federal level. 
In Russia a strong earthquake near the northeast coast of Honshu, Japan was registered 11 March 2011, at 15:48 (local time - 05:48 UTC). Earthquake magnitude was estimated as 8.5 with coordinates: 38.4° N, 142.4° E. Within 10 minutes tsunami alert for all of the Kuril Islands was notified (Fig. 1). And 12 March 2011 (08:15) tsunami alert was canceled.
Emergency response  in relation to the Fukushima Daiichi NPP accident and emergency
As a participant of RSEPR’s FS “Observations, estimation and prognosis of hazardous hydro-meteorological and heliophysical phenomena and environmental contamination” RPA Typhoon is responsible for informational support in case of emergencies leads (or may lead) to environmental contamination.
The emergency response actions performed in relation to the accident at the Fukushima Daiichi NPP:
· On-line collection, processing and analysis of data on exposure gamma dose rate at the stations of Roshydromet network located in the Russian Far East
· Regular collection and processing of air sampling result measurements provided by stationary and mobile laboratories of Roshydromet
· Regular computation of prognoses of transboundary atmospheric transport of radioactivity from the accident area and depositions of radioactive materials 

· On-line preparation and provision of the results of analysis of incoming data,  prediction of development of  the accident  at the Fukushima Daiichi NPP, assessment of the effects of the accident consequences in the Russian Federation.  
· On-line preparation and provision in case of requests for additional modeling products: conservative assessments of the accident development, global transport of radioactive materials released during the accident, planning the lines of flights of airplanes equipped for taking air samples, etc.  
· Fulfillment of the obligations of the RF in accordance with international agreements.
Next day after the Fukushima Daiichi NPP accident (March 12) radiation monitoring network in the Far East of Russia and some stations throughout the RF had been forced to work in alert mode with a change of observations frequency. Radiation monitoring stations in the Far East started making measurements of exposure gamma dose rate every hour (number of stations - up to 75) (fig. 2). Frequency of provision of bulletin with exposure gamma dose rate data –12 to 24 March – 5 times a day, 25 to 31 March - 3 times a day, 1 April to 17July – once a day.
Ashing and combining of aerosol samples were stopped. Duration of gamma-spectrometric samples analysis to improve the sensitivity was increased to 6-8 hours per sample. Frequency of provision of bulletin with results of measurements of air samples by regional stationary and mobile laboratories of Roshydromet was: between 23 March and 6 April – once a day, 21 April to 17 July – once a week, 20 March to 20 May - once a month.
Mobile radiation survey laboratory of RPA “Typhoon” was delivered to Yuzhno-Sakhalinsk (March 19, 2011)  (fig. 3).
Frequency of provision of prediction bulletin – daily since 11 March (accident start date) till 17 July, including (fig. 4):

· Prediction of trajectories of air mass movements for the activity released from the accident site at the heights of 500 m,1.5 km and 3 km on the day of provision of the  prediction bulletin (since 11 March )

· Prediction of transport of radioactive iodine (I-131) in near-surface air (0 – 500 m layer) over 72-hour period after assumed release of activity on the day of prediction provision (since 12 March )

· Prediction of integrated I-131 deposition after assumed release in 0 – 500 m layer on the day of prediction provision (since 12 March )
Standard RSMC products (but in Russian) were used for presentation results of calculations.

All the information from radiometric divisions of Roshydromet was transmitted to RPA “Typhoon” for analysis, generalization and sending after that to users.

Mailing list, approved by Roshydromet, included 28 addresses in the organizations of ministries and agencies involved in the evaluation of the accident consequences. 
Conservative assessments of extremely heavy hypothetical accident to the Russian Far East have been done in a first days after accident. 
These assessments included a possible negative impact of the hypothetical emergency at the Fukushima Daiichi NPP for different regions of Far East of Russia assuming movement release products in direction of Russian regions (fig.5).

3. International emergency response

International Atomic Energy Agency 
Totally calculations for 42 requests received from IAEA for atmospheric transport modeling related to Fukushima NPP have been done between 11 March and 4 May 2011. In the period 4 May to 23 May RSMC Obninsk provided results of calculation by agreed schedule – three times per week.

Besides standard requests IAEA between 11 March and 15 April 2011 requested additional modelling products using diagnostic and (sometimes) prognostic meteorological data. Scenarios for such request were provided by IAEA. The release varied as a function of time and included multiple isotopes (normally I-131 and Cs-137). Totally 13 requests were made. RSMC Obninsk made calculations for all of its (fig.6). 
Comprehensive Test Ban Treaty Organization
From the 18th of March up to now RSMC Obninsk responded to 41 requests CTBTO assuming all of this requests associated with Fukushima Daiichi accident.

4. Experiences and Challenges
This accident (as long lived event) helped us to recognise few internal shortcomings both to the software as in organization of RSMC activity. Some of ones were fixed already.

Due to national and international obligations workload of RSMC staff at certain periods of accident was very high. Probably the question of regulation relations between WMO and IAEA, CTBTO has to be discussed on the meeting.
To provide special (private) IAEA requests on legal basis additional IAEA – WMO arrangements has to be done and additional products has to be developed including GIS or GRIB2 compatible formats.

5. Conclusion
This paper contains short description of RSMC Obninsk activity during the response to the Fukushima Daiichi NPP accident. 
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Figure 1. TWS products in response to east-Japan earthquake and tsunami of 11 March 2011








Figure 2. An example of map of gamma dose rate values measured at the Roshydromet stations in the Far East of Russia





Radionuclides activity concentrations in the Far East region 





Radioactive deposition sampling using flat plate collectors





Sampling of radioactive aerosols by means of air-filtering units 
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Figure 3. Location of Roshydromet sampling stations in the Far East
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Figure 6. Example of results special IAEA request: I-131 deposition (Bq/m2) from 15 to 30 March 2011 (for 1000 and 5000 km zone respectively


(5000 km zone) 








 








Figure 5. Thyroid dose (1-2 year children) fields in Vladivostok vicinity after hypothetical release 





Figure 4. Example products with of air mass trajectories and an assessment of 


transboundary transport of radioactivity
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