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SUMMARY 

The Japan Meteorological Agency (JMA) issued radioactive cloud 
SIGMET messages from 0610 UTC on 17 March 2011 to 1500 UTC on 
5 February 2013. This paper highlights lessons learned from the 
experience. Action by the meeting is in paragraph 3. 

1. INTRODUCTION 

1.1 A huge tsunami generated by the 2011 Great East Japan Earthquake (also known as the 
2011 off the Pacific coast of Tohoku Earthquake), which struck at 14:46 JST (UTC+9) on 11 March 2011, 
hit a huge stretch of Japan’s Pacific coast and caused severe damage over an area extending from the 
Tohoku district to the Kanto district. The tremor had a magnitude of 9.0 – the largest recorded in Japan 
since instrumental seismic observation began. The massive tsunami it generated hit the Fukushima Daiichi 
Nuclear Power Plant (referred to here as “the FDNPP”), leading to the accidental release of radioactive 
materials into the atmosphere. In response, the Japan Meteorological Agency (JMA) began issuing 
radioactive cloud SIGMET messages (referred to here as “R-SIGMET”) at 0610 UTC on 17 March 2011. 

1.2 The R-SIGMET target area was initially within a 30-km radius of the FDNPP in 
accordance with the indoor evacuation zone for residents as designated by Japan’s government at the time. 
The area was also consistent with the no-fly zone designated by the Japan Civil Aviation Bureau (JCAB). 

1.3 On 31 May 2011, JMA changed its R-SIGMET area to cover the zone within a 20-km 
radius of the FDNPP and narrowed the no-fly zone designated by JCAB based on discussions with the 
Nuclear Safety Commission of Japan. On 25 February 2012, the R-SIGMET target area was narrowed 
again to cover the area within a 3-km radius of the FDNPP in response to the results of air dose rate 
monitoring conducted by the Japan Atomic Energy Agency (JAEA). At 1500 UTC on 5 February 2013, 
JMA terminated issuance of the R-SIGMET message series. 
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1.4 JMA reported the details of its R-SIGMET issuance and shared lessons learned from the 
experience in its IP21 for the third meeting of the Asia/Pacific Meteorological Hazards Task Force 
(MET/H TF/3) in 2013. 

2. LESSONS LEARNED FROM R-SIGMET ISSUANCE 

2.1 Based on lessons learned from R-SIGMET issuance, the points outlined below are 
considered on an ongoing basis by the International Airways Volcano Watch Operations Group 
(IAVWOPSG) of the ICAO Headquarters and the Meteorological Hazards Task Force (MET/H TF) of the 
Asia/Pacific Region, in which Japan actively participates. 

Definition of roles among relevant organizations and related working arrangements 

2.2 The roles and working arrangements outlined below are defined in ICAO Annex 3 — 
Meteorological Service for International Air Navigation and the Manual on Volcanic Ash, Radioactive 
Material and Toxic Chemical Clouds (ICAO Doc 9691) for meteorological watch offices (MWOs) and 
world area forecast centres (WAFCs) in relation to periods when environmental emergency response 
products are issued by WMO’s regional specialized meteorological centred (RSMCs).  

- Meteorological Watch Offices (MWOs) 

 Provision of ATS units with information on accident locations/times, and 
forecasting trajectories of radioactive materials 

 Issuance of radioactive cloud SIGMET messages  

- World Area Forecast Centres (WAFCs)  

 Placement of accident markers on SIGWX charts 

2.3 JMA began R-SIGMET message issuance at 0610 UTC on 17 March 2011. The WAFC 
began indicating the accidental release on WAFS SIGWX charts before this at 12 UTC on 15 March due 
to the absence of any working arrangements among related organizations. Under current ICAO 
regulations and guidelines, the three types of information described in 2.2 above would be issued 
independently. While WAFS SIGWX charts are considered useful for notifying users of any accidental 
release of radioactive materials and encouraging them to refer to relevant information (SIGMET or 
NOTAM messages), a lack of related working arrangements among relevant organizations may give rise 
to situations in which WAFS SIGWX charts prompt users to look for R-SIGMET messages that have not 
yet been issued by the relevant MWOs, thereby causing confusion.  

Potential development of global technical standards or guidelines 

2.4 As there are no technical standards for R-SIGMET issuance (such as guidelines on source 
information to be used and criteria for R-SIGMET issuance and coverage areas), it may be beneficial to 
develop related global technical standards or guidelines. 

                                                      
1 Available at http://www.icao.int/APAC/Meetings/Pages/2013-MET-H-TF-3.aspx 
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2.5 SIGMET messages are issued when specific en-route weather phenomena that may affect 
the safety of aircraft operations occur or are expected to occur as prescribed in Chapter 7 of Annex 3. 
However, although Doc 9691 describes the roles of individual organizations (IAEA, WMO, RSMCs, 
MWOs, WAFCs, AIS, ACCs and NOFs) and the route of information dissemination for SIGMET 
messages on volcanic ash, toxic chemicals and radioactive clouds, there is no information on criteria for 
area definition or other specifications relating to R-SIGMET messages. Such criteria could be developed 
in consideration of current knowledge regarding the risks of radioactivity exposure in aircraft operation. 
Additionally, ICAO Annex 3 provides no explicit criteria for the placement of radioactive accident 
markers on WAFS SIGWX charts. 

2.6 The potential uncertainty of emergency response products should be recognized. In 
emergencies, it may be difficult to obtain appropriate parameters. This is especially true in relation to 
radioactive emission parameters (such as concentration, horizontal and vertical area and nuclei types), 
which are important for the prediction of atmospheric transport. Accordingly, MWOs may sometimes 
have to issue R-SIGMET messages without knowing the parameters necessary to predict how radioactive 
materials will be transported in the atmosphere. JMA issued R-SIGMET information for fixed areas based 
on the indoor evacuation zone for residents and discussions with relevant organizations. These areas were 
smaller than those for regular meteorological phenomena. Although the indoor evacuation zone for 
residents was described by a simple circle at the time, there is room for the adoption of such a zone with a 
more complex shape. In such cases, the R-SIGMET coverage area may be more complicated in terms of 
its shape, and may be difficult to express with simple polygons.  

2.7 JMA issued R-SIGMET messages for more than a year and ten months after the FDNPP 
accident. The current maximum four-hour period of validity for such messages under the current 
regulations may be too short for nuclear emergencies, which are likely to last longer than meteorological 
phenomena. 

3. ACTION BY THE MEETING 

3.1 The meeting is invited to note the information contained in this paper. 
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