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Summary and purpose of document

This document provides information on the emergency response activities in Republic of Korea in relation to air flow analysis and countermeasures for the information for radiation 
Action Proposed
The meeting is invited to take note of the reported activities and provide comments as appropriate. 

1. Introduction

Korea Meteorological Administration (KMA) has the role of analysis of air flow for nuclear radiation in Republic of Korea. Fukushima Daiichi Nuclear Power Plant (NPP) in Japan is not so far from Korea. Most Korean people worried about the effect of that accident. KMA had to support the detail information to people. Air flow analysis was made and delivered to affiliated institutes after Fukushima Daiichi NPP accident. KMA had devised Countermeasures against the canards related to the accident.
2. Emergency response  in relation to the Fukushima Daiichi NPP accident
Initial action in response to the accident was taken before the official confirmation of the disaster on March 11. This was carried out in being prepared for any circumstances by producing a result for an anticipative damage forecast before the nuclear disaster, hence, a simulation result of the Fukushima NPP accident was produced by using KMA’s predictive model of nuclear spread at 10pm on March 11.
As the Fukushima NPP accident was made official on March 12, KMA’s official air flow analysis and forecast data was produced and delivered to affiliated institutes on 6:30pm on that day (first air flow analysis and forecast data). The second air flow analysis and forecast data was provided at 2am on March 13 and followed onwards at six hour intervals (four times per day: 12am, 6am, 12pm and 6pm UTC). KMA’s air flow analysis and forecast data was delivered to the Ministry of Education, Science and Technology, Ministry of Environment, Korea Institue of Nuclear Safety (KINS)  by Fax or e-mail.
Air flow forecasts and Nuclear dispersion predictions were provided by KMA. These included air flow analysis result of around Korea and the Fukushima NPP, and an overall opinion on the possibility of the flow of radioactive material. And these showed the forecast results of Fukushima’s air flow direction from three isentropic surfaces including 295°K (altitude of 2∼3 km), 300°K (altitude of 3∼4 km) and 305°K (altitude of 5∼6 km) by using a forecast & analysis of the Unified Model (UM) at six hour intervals. Nuclear displaersion predictions showed a 48-hour forecast concentration result from two altitude levels (ground~1km, 1~5km or 1~3km) of NOAA HYSPLIT’s radioactive material dispersion forecast model. 
KMA monitored foreign media about radioactive material observation. Following official reports of the the accident on March 12, radioactive material was found outside of Japan, in Vladivostok, for the first time on March 15. From the next day, March 16, more radioactive material was found in North America (Washington D.C.) and in Europe (Iceland) from March 22. At the same time, radioactive material was found in East Asia including Taiwan from March 22, China (Heilong Jiang) from March 26, Philippine and Vietnam from March 28, and Hong Kong from April 8. In the Middle East, radioactive material was found in Israel on March 29 and Pakistan on April 9 for the first time. Majority did not show further signs in the beginning of April after the initial reports, but China showed signs until April 22 and there were no signs of radioactive material in foreign countries from March 23 onwards. For reference, there were signs of radioactive material in Korea between March 23 and April 25. 
In spring, Korea is directly affected by Asia dust or other polluted materials from China due to the influence of westerly winds. Thus, concentration of major radioactive material (I-131, Cs-134, Cs-137) in China was monitored. China’s Ministry of Environment reported of 31 spots between March 31 and April 22, where I-131 was found in all spots from April 3 and a maximum of 8.01 mBq/m3 was found in Jilin. There were no signs of Cs-134 in all spots, but it was found in 24 spots on April 8 and a maximum of 1.43mBq/m3 was found in Shinjang Uyghur aptonom rayoni. Cs-137 was found in 25 spots on April 8 and a maximum of 1.55mBq/m3 was found in Shinjang Uyghur aptonom rayoni on the same day. Signs of radioactive material in China showed its peak between April 6~8, but has decreased noticeably since April 16 and no signs were shown from April 23 onwards.
At 02:00 March 13, in collaboration with WMO/IAEA, RSMC of China Meteorological Administration notified that it would provide data for diffusion of radioactive materials in connection with Fukushima NPP accident. At 02:40, China Meteorological Administration provided data for predicted radiation diffusion to Korea Meteorological Administration and at 03:23, and RSMC of Japan Meteorological Administration offered their own data for predicted radiation diffusion. The Office of Chief Forecasters received data from foreign meteorological administrations. The data including the route of radioactive materials, concentration and the amount of deposition on the surface from Japan and China forecasted that by March 15, radioactive materials would disperse to eastern sea of Japan. At 05:02 March 13, the Office of Chief Forecasters faxed the data to the Nuclear Disaster Prevention Division in the Ministry of Education, Science and Technology, the Disaster Prevention Preparedness Department in Korea Institute of Nuclear Safety, and the Climate and Air Quality Management Division in the Ministry of Environment. Until May 20, when IAEA requested to stop sending data, the data from diffusion model had been received 37 times in total from Japan, China and Russia.
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Figure 1. KMA’s air flow analysis, trajectory and dispersion forecast data
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Figure 2.  Dispersion Forecasts of Radioactive Materials Provided by RSMC in Japan and China Meteorological Administrations
3. Countermeasures for the Press
3.1  Countermeasures  for Canards related to Fukushima NPP Explosion
A. Contents of Canards
On March 15, canards were rapidly spread out through the internet and social networks. ‘Fukushima reactor 2 exploded, wind direction changed toward Korea. Stay indoors for 24 hours and close windows. It may arrive in Korea as early as 4 p.m. today.’ This canard, titled ‘Refraining from going out after 4 p.m.,’ was sent to people through false text message service impersonating the Meteorological Administration.Tthis false message spread out as if the administration urgently notified information to people.

B. Countermeasures  for Canards
On March 15, the Meteorological Administration immediately responded to canard ‘Fukushima Power Plant exploded, wind direction changed toward Korea’ by distributing a press release. The title of press release announced at 16:00 was ‘Floating materials in the air of Japan cannot fly to the Korean Peninsula’ and it informed people that the rumor was not true by providing scientific common knowledge that minor east wind could not win against a strong west wind. 
It explained that the lower wind cannot win against the power of the westerlies and the strength of the upper wind. In Japan, east wind or northeast wind was blowing at the lower level but in the areas near Korea, cold northwest wind was blowing while continental articyclone was coming down from the northwest. Therefore, the east wind blowing at the lower level in Japan could not reach the Korean Peninsula. Moreover, it also clearly notified the fact that in order to travel more than 1000 km, floating materials need to go up to high altitude but near the Korean Peninsula, west wind blows all the time so that the floating materials in the air of Japan cannot reach the Korean Peninsula.
3.2 Countermeasures of the Radioactive Materials of the British Volcanic Ash Advisory Centres (VAAC) for Inflow Possibility
A. Emergency Information for Radiation from Volcanic Ash Advisory Centres
International Civil Aviation Organization (ICAO) operates the Volcanic Ash Advisory Centres (VAAC) by dividing the world into 9 areas in order to secure the safety of aircraft operation by providing volcanic information to aircrafts, and assigns tasks to regional meteorological administrations representing each area. The London VAAC, one of the regional meteorological administrations, considered the danger of NPP accident occurred in Japan on March 16 and issued radiation alert for the skies of 10 areas including 5 countries such as Korea, Japan, China, Russia, and the U.S. Incheon was included here but this ‘Emergency Information for Radiation’ did not mean that the radioactive materials were detected in the air of applicable countries. It meant commercial flights flying nearby skies needed to exercise vigilance as NPP accident had occurred in Fukushima. However, this was misinterpreted as ‘radiation flowed into the Korean Peninsula,’ and on March 16, the rumor saying that the radioactive materials from Japan could reach Korea spread rapidly on some internet. 

      B. Countermeasures for Emergency Information for Radiation

At 13:00 March 17,  KMA announced through press release that the statement from the British VAAC meant that aircrafts flying over nearby areas of Fukushima needed to be careful, and did not mean that the radioactive materials flowed into the Korean Peninsula. 

They also informed that, in consideration of air flow that west wind blew stronger as it went up to the upper level, the possibility of diffusion of radiation from Japan to Korea was very unlikely to happen and this prediction coincided with the results of the analyses of air flow from foreign meteorological administrations such as Japan’s and China’s. In particular, KMA announced that they were providing the analyses of air flow in the area of Fukushima NPP every 6 hours on their website for people who worried about inflow of the radioactive materials.
3.3 Countermeasures for Detecting Radioactive Materials (Xenon) in Korea
A. Detection of Xenon in Geojin, Gangwon-do

Last March 27, Korea Institute of Nuclear Safety (KINS) reported that traces of Xenon were detected in Gangwon-do. The amount of detected Xenon was extremely little but KINS presumed that extremely small portion of the radioactive materials released by Fukushima NPP moved to the Kamchatka peninsula, passed the Arctic region and Siberia, and came down to the south. Some internet users claimed that the announcement from KMA was wrong and the radioactive materials directly flowed into Korea.
B. The Westerlies in Middle and High Latitude Regions
On March 29, the meteorological administration announced the press release titled ‘On the westerlies of middle and high latitude regions circling the earth.’ It explained that the air current of the middle latitude regions in the northern hemisphere, where Korea is located, was the westerlies and it was the westerlies which moved the radioactive materials in Japan to the east of the Pacific. It also said that the westerlies were created by temperature difference between the south and the north, and the deflecting force due to the rotation of the earth. As KINS analyzed, it was the westerlies that carried the radioactive materials in Japan to the Kamchatka peninsula and Siberia after circling the Arctic for about 10 days, and helped them travel thousands of kilometers and come down to the Korean peninsula.
On March 29, a spokesperson of the Korea Meteorological Administration, held the press briefing about the radioactive materials detected in Korea together with the Ministry of Education, Science and Technology. 

3.4 Countermeasures for Announcement from the Federal Ministry of Transport, Building and Urban Development in Germany, and Norway
A. Statement of the Federal Ministry of Transport, Building and Urban Development of Germany and Norwegian Research Center
On April 3 and 4, citing the report of the Federal Ministry of Transport, Building and Urban Development of Germany and Norwegian Institute for Air Research, a prediction was made that the radioactive materials would cover the entire Korea. Based on this prediction, some internet users heated up the cyber space claiming that information from KMA was wrong and KMA should admit its fault. 
B. The Press Briefing from the Ministry of Education, Science and Technology 
Last April 4, at the Ministry of Education, Science and Technology press briefing held in the Integrated Government Building, a spokesperson of KMA announced that the radioactive materials would travel to the east while circling clockwise with anticyclone as the center and heavy rain was expected in the south region on April 7 as southwestern air current from East China Sea flowed in. However, morning papers printed on April 5 reported differently. The press expressed different viewpoint that the Fukushima radioactive materials would directly flow into Korea by taking shortcut, crossing East China Sea along with anticyclonic circulation, and arrive in Korea, and thus created confusion.
On April 7, KMA made an announcement containing official standpoint on the reports of the April 5 morning papers. According to the announcement, as the air flow in lower level (altitude of about 1~1.5 km) nearby Fukushima was expected to travel to the Pacific by moving eastward while circling clockwise, it was nearly impossible for the air current in Fukushima to move directly to Korea and Korea would be affected by the southwest air current from East China Sea through Jeju Island. 
On April 6, at the Ministry of Education, Science and Technology press briefing, the spokesperson emphasized once again that there was no possibility for the radioactive materials from Fukushima NPP to directly flow into Korea and fall with rain. 
On April 7, one radio programs interviewed in person a weatherman from German weather center and he admitted the mistake in their simulation result. Other foreign weather centers that claimed the possibility of direct inflow to Korea also changed the route of the radioactive materials to the Pacific. 
3.5 Renewed Spread of Controversy on the Possibility of Radiation Inflow

A. Controversy on the Possibility of Radiation Inflow from April 18 to 19

The April 18 to 19 results of radiation diffusion from the Federal Ministry of Transport, Building and Urban Development of Germany and the Norwegian Institute for Air Research spread on the internet again and especially on 18th, a TV news mentioned about the diffusion result from the Norwegian Institute for Air Research through a report ‘Radiation comes to Korea again or not.’ However, on April 20, they closed such controversy on the possibility of radiation inflow by mentioning that the prediction of the KMA was indeed correct. 

B. Controversy of the Possibility of Radiation Inflow in May

From last May 24 to 26, the result of model of the Federal Ministry of Transport, Building and Urban Development of Germany that Japanese radioactive material would flow into the Korean peninsula spread again through internet. However, the German Federal Ministry of Transport, Building and Urban Development revised its prediction of inflow to Korea and forecasted that the radiation would move to the northwest of Japan. 

On May 29, as the typhoon season started, the possibility of radioactive material inflow to the Korean peninsula arose again when a typhoon arrived in Japan. For 72 hours prior to 21:00 on May 28, air flow came from the north and crossed the Manchuria flowed into Gangneung consistently from ground to the upper levels, and in Busan, it came primarily from the sea.
4.  Conclusion
After watching KMA respond to many issues on the possibility of radioactive material inflow from Japan brought up by some internet users, outside specialists said that they learned the importance of communication with the scientific community and had an opportunity to reflect on how to deliver information to people based on scientific common knowledge.

Most of them evaluated positively for overcoming anxiety by going through certain process of ‘raising an issue – response – raising a new issue – new response’ utilizing internet portal sites and for earnest responses that expand the foundation for scientific common knowledge. In particular, the controversy of the westerlies offered an opportunity to realize how necessary it is to deliver scientific common knowledge. The westerlies do not blow temporarily. It is fully created by the direction of the rotation of the earth and the temperature differences between low and high latitudes, and because of this constant wind at the upper levels, the radioactive materials cannot directly flow into Korea, however sometimes people’s anxiety transgress scientific common knowledge.

In relation to the release of the radioactive materials, specialists asked for unified management from government organizations with close collaboration. They stressed the efforts to minimize people’s anxiety by dealing with problems systematically and comprehensively through the strict allocation of roles amongst related organizations such as the Korea Meteorological Administration and the Korea Institute of Nuclear Safety.
It is China, not Japan that we need to be concerned with in regards to a nuclear power plant accident in the future. Had a similar nuclear power plant accident happened in China, Korea would have suffered a far more serious radiation disaster. For this reason, they requested to prepare long term countermeasures to actively respond to nuclear power plant accidents in China. In other words, it is necessary to establish basic countermeasures through a comprehensive approach against future disasters and construct a safety net in a gradual manner. They asked not to confine continuous interest to the possibility of radioactive material inflow but also to reflect on fundamental countermeasures for multiple disasters such as natural disasters as well as man-made disasters following a natural disaster.
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