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Summary and purpose of document

This document describes the response of NMC/RSMC Vienna to the Fukushima Daiichi NPP accident.
Action Proposed

The meeting is invited to consider this report, in particular the conclusions drawn.
1. Introduction
NMC/RSMC Vienna responded to the reactor accident in Fukushima in various national and international roles and responsibilities:

· Support to the IAEA incident and emergency response centre at the request of the WMO SG

· Support to national crisis management authorities, the Austrian embassies in the region, the Austrian trade mission in Japan and Austrian Airlines

· Follow-up on the situation as Austrian National Data Centre (NDC) for the verification of the CTBT

· Support to CTBTO as part of the RSMC designation (atmospheric backtracking)

In this paper, the various roles shall de discussed, and the different synergies shall be outlined.

2. Support to IAEA at the request of WMO

On 13/14 March 2011, the WMO SG asked the NMC Vienna to support the IAEA in its emergency response activities in Vienna. A similar request was directed to the Swiss NMC regarding support to WHO in Geneva. The following activities were set by NMC Vienna:

· Daily modeling of the accident scenario

· On-site support at the IAEA Incident and Emergency Center

· Daily weather bulletins for crisis region (German and English; see Figure 1)

· “Private” model simulations for IAEA

From the activities, a number of lessons were learned. On the positive side, the engagement facilitated a fast and efficient emergency communication between WMO Secretariat in Geneva and the IAEA IEC, for example regarding the appropriate interpretation of aviation-related procedures. Furthermore, it added staff to the IEC that is competent in the interpretation of atmospheric transport model results as well as meteorological issues. On the negative side, there were serious issues to get staff from NMC Vienna into the IAEA IEC, and the technical scope of the support was not well defined.
3. Cooperation between CTBTO and WMO

CTBTO data and bulletins provided crucial information regarding the assessment of the accident scenario; the global spread of radioactivity, the NRT-validation of dispersion models and the determination of the source terms of key nuclides (see section 5). WMO asked NMC Vienna to represent WMO at the briefings of the CTBTO to the states signatories. Questions were asked on behalf of the WMO Secretariat.

The major issue dealt with was the question on terms and conditions of a possible transfer of CTBTO data to WMO. CTBTO data was made available to IAEA and WHO as of March 18, 2011, within a week of the accident. Regarding WMO, CTBTO was willing to share data and bulletins with the WMO secretariat, but otherwise had the position that data transfer from CTBTO to any WMO RSMC should go through the National Data Centre of the respective member state. In some countries like Austria, this does not pose a problem, while in other countries national procedures do not foresee or even prohibit such a data transfer.
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Figure 1: Daily bulletin of ZAMG regarding weather in the crisis region and dispersion modeling results
4. Response as RSMC Vienna (backtracking)

RSMC Vienna (backtracking) responded to the various requests for support of CTBTO after level-5 radionuclide detections in the CTBTO measurement network (IMS). During the Fukushima scenario (from 18 March 2011till 14 April 2011), 13 requests for support were issued. Some of the requests contained a large number of samples (31) for which source receptor sensitivity (SRS) fields were to be calculated. This went to the limit of the calculation capabilities assigned to the RSMC function, so that adaption to the system had to be done.

A total number of 44 requests have been made by the PTS in the period between 18 March and 24 October 2011.
5. National response

Fukushima was out-of-domain for the operational Austrian radiological emergency response system TAMOS, which is supposed to deal with radiological incidents and emergencies on European territory. Therefore, the following operational response was triggered:

· Within 2 hours, ZAMG switched to the model installed at NDC Austria for nuclear test scenarios

· Within 3 days, the TAMOS system was fed with high-resolution (0.25) data on an East Asia domain

Regarding dispersion modeling, NMC Vienna used the FLEXPART model version 8. The input data was analyses and forecasts from ECMWF with a spatial resolution of 1◦ and a temporal resolution of 3 hours. The output (concentrations of 131I, 137Cs and 133Xe) had a spatial resolution of 0.5◦ and a temporal resolution of 1 hour.

The following three national policies were established:

· Policy 1: Open exchange of CTBTO data: CTBTO data was openly exchanged between NDC Austria (Geophysical Service of Austria), NMC Vienna, RSMC Vienna and other national government and scientific entities. Exchange of CTBTO data to entities outside Austria was prohibited, in order not to interfere with the internal affairs of other countries.

· Policy 2: Open information policy: All results of NMC Vienna, including the analyses based on the CTBTO data and products, were posted openly on the Internet.

· Policy 3: Support of international organizations: support to international organizations was provided within all reasonable efforts

The national response consisted of three elements:

· Dispersion modeling, forecasts with 3 days lead time, daily updated

· Daily weather briefing for the crisis region

· Daily bulletin to the authorities and entities representing the national interests in the crisis region (trade missions, companies)

The modeling was validated using CTBTO measurements. Based on this, source terms of key nuclides were estimated (137Cs, 131I). NMC Vienna was the first entity publishing source estimates from the NPP, which were lower, but in the same order of magnitude, as emissions during the accident in Chernobyl. Later estimates from other sources were within about one order of magnitude, with IAEA and Japanese estimates on the lower end (see Figure 2).
6. Conclusions

Regarding local meteorological support for the IAEA IEC by NMC Vienna, terms and procedures as well as the exact technical scope need to be defined. The support should also be formalized, for example as part of the Joint Radiation Emergency Management Plan of the International Organizations, and should be regularly trained. This could be conducted as part of the Convex exercises.

Regarding the cooperation between CTBTO and WMO, the events proved that the response system runs well even in case of a stress test. Regarding passing on CTBTO data to WMO RSMCs in the event of a radiological emergency, terms and conditions need to be worked out, taking into account the different operation modes of both organizations. WMO works through delegated NMCs with a certain activity specialization, while CTBTO technical work is done by the (Provisional) Technical Secretariat. A future cooperation between CTBTO and WMO should build up on existing roles, responsibilities and technical competences, and would certainly create added value for the whole international community.

In general, model simulations worked well in simulating the plume spread from Fukushima. The technical capabilities regarding modelling and monitoring the spread of radiation are highly advanced compared with the situation at the time of Chernobyl in 1986. This greatly improves our chances of responding to an accident and can help states to implement countermeasures in a timely and effective way

A major uncertainty in the model simulations is coming from wet deposition. This is on one hand a question of the parameterization, and on the other hand coming from discrepancies between simulated and real precipitation. Efforts need to be taken to improve the parameterizations, but also to include measured precipitation in the model simulations as far as possible. Since Fukushima emissions will never be exactly known, there is, after decades, a need for large-scale controlled tracer experiments, ideally with tracers that are subject to deposition.
The early estimate of a release rate from an accident is crucial on one hand to determine its transboundary significance, and on the other hand to assess possible health effects. 25 years after the Chernobyl accident, it turned out to be difficult another time to estimate the release of even the most important key nuclides. The event was classified as INES-7 about a month after the start of the accident, although major releases stopped around 19 March, some 7 days after the accident. Procedures need to be established to arrive at a consensus release term as soon as possible, and ideally in an international framework. On the pure technical side, the early estimate done by NDC Vienna, based on very simple methodology, proved to be in line with later results.
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Figure 2: Different estimates of 137Cs emissions in the course of the Fukushima nuclear accident

