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Summary and purpose of document

This document provides research and development of atmospheric environmental emergency response, participation in international and domestic exercises and future plan of RSMC Beijing.
Action Proposed  

The meeting is invited to report of the status of Implementation and activities of RSMCs.
1.
Introduction

The National Meteorological Centre (NMC of China Meteorological Administration) is designated by the WMO as the Beijing Regional Specialized Meteorological Centre (RSMC) for the provision of atmospheric transport modelling in case of an environmental Emergency Response. The primary regions of responsibility are WMO Regional Associations (RA) II. RSMC Beijing performs its functions jointly with RSMC Tokyo and RSMC Obninsk when requested by the IAEA or member states of WMO Regional Association II (RA-II). In addition to emergency response, RSMC Beijing contributes global inverse modelling support to the CTBTO's verification system.

2.
Operational Contact Information

National Meteorological Centre (NMC)

China Meteorological Administration 

No.46, Zhongguancun Nandajie

Haidian District, Beijing

China, 100081

Business contact: Dr. Song Zhenxin

Tel
: 86 10 68400477

Fax
: 86 10 68407469

Email: songzx@cma.gov.cn
Operational contact (24 hours): Shift supervisor

Tel
: 86 10 68406344

Fax
: 86 10 62172909

             Email : rsmc@cma.gov.cn
3.    Research and Development of Atmospheric Environmental   Emergency Response Techniques
3.1 Development of the refined regional atmospheric environment emergency response system
RSMC BEJING established a refined atmospheric environment emergency response (EER) system in 2007, which was optimized in 2008. Based on the pollutant dispersion model - HYSPLIT4 and a meso-scale numerical weather prediction model WRF, this system provides the meteorological fields for environment monitoring. In combination with GIS presentation techniques, model outputs are overlapped with refined geographical information for display. At the same time, the system operation procedure has been optimized, to allow forecasters on duty to generate EER products in a shorter time span immediately after an emergency event occurs. 

This model-based system has a domain that mainly covers the China’s territory, the meso-scale WRF model that provides the meteorological fields is double-nested, with a 15km x 15km horizontal resolution. The system is mostly used for emergency responses in case of a non-nuclear hazardous gas or substance is leaked, emitted and dispersed. Relative to a global nuclear emergency response system, the model give more precise calculations in a refined manner, and it provides more timely and better visualized products covering the Chinese territory.

The products from the system mainly include 0-12-hour forecast chart in terms of dispersion trajectories of any pollutant at different heights (10m, 500m, 1000m) in the atmosphere upon occurrence of a specific event; 0-6-hour pollutant concentration forecast chart at the height of 0-100m updated hourly; 0-6-hour forecast chart of accumulated deposition and distribution pattern updated at a hourly interval. When a special emergency response procedure is initiated, the system can provide the more refined products describes above. 

3.2 Migration and optimization of the global nuclear emergency response system

RSMC Beijing’s global nuclear emergency response system was created in 2002, which was based on the advanced pollutant dispersion and transportation model - HYSPLIT4 developed by NOAA Air Resources Laboratory (ARL), using the meteorological fields from the medium-range GCM model – T213 run by the National Meteorological Center under the China Meteorological Administration (CMA). In 2002, based on this system a procedure for participating in international IAEA-WMO & CTBTO-WMO exercise was established, to generate relevant products in compliance with the criteria for participation of the exercises.
In 2008, the global nuclear emergency response system at RSMC Beijing was migrated from DS20 workstation to IBM-CLUSTER 1600 computer. The system was debugged and optimized; a script for multi-site parallel computation process was produced to participate in CTBTO-WMO hindcasts; with the timeliness for CTBTO-WMO hindcasting operation and exercises being improved.
3.3  Quasi-operational run of atmospheric environmental emergency response system

The system includes a global nuclear emergency response subsystem and a regional refined atmospheric environment emergency response subsystem. The system underwent a technical review and put into quasi-operational run.
3.4 Tests of international joint webpage for nuclear emergency responses
In collaboration with the National Meteorological Information Center of CMA, WMO international joint webpage for nuclear emergency responses was localized at RSMC Beijing, which has not yet been operational. The products of international joint webpage for nuclear emergency responses were produced, which have been transmitted from NMC to Washington and Melbourne via FTP on real-time basis, and to Montreal with SSH transmission protocol.

4. Participation in international exercises

RSMC Beijing regularly participates in joint quarterly nuclear emergency response exercises organized by the International Atomic Energy Agency (IAEA) and the World Meteorological Organization (WMO) as well as a range of CONVEX exercises, transmitting its products to international joint webpage for nuclear emergency responses in Melbourne, Washington and Montreal respectively. RSMC Beijing irregularly participates in nuclear emergency response back tracking  experiments organized by the Comprehensive Test Ban Treaty Organization (CTBTO) and WMO, and delivery of operational meteorological support to CTBTO-WMO .
RSMC Beijing participated in IAEA-WMO quarterly exercises and a ConvEx-3 global nuclear emergency response in 2008. In ConvEx-3 global exercise, RSMC Beijing transmitted its products to more than 20 member countries or regional meteorological centers, out of which 14 transmissions were successful. At the same time, NMC also shared its products with other domestic agencies such as the National Nuclear Emergency Response Office. In addition, RSMC Beijing participated in 7 nuclear emergency response back tracking exercises and provision of operational meteorological supports co-organized by CTBTO and WMO, and participated in a non-nuclear pollutant emergency response back tracking experiment launched by WMO in March 2008.

In 2009, Regional Specialized Meteorological Centre Beijing (RSMC Beijing) participated in 4 quarterly IAEA-WMO exercises, 7 CTBTO-WMO nuclear emergency hindcast exercises, and 5back tracking exercises jointly organized by CTBTO & WMO and relevant operational meteorological supports. 
5.   Domestic exercises, applications and service delivery
5.1  Domestic exercises 

On 20 June 2008, CMA carried out a 2008 Olympic Games-oriented meteorological EER exercise. The event was designed to simulate a chlorine leakage incident in Beijing Shooting Hall, in collaboration with the Beijing Meteorological Bureau, National Meteorological Center, National Meteorological Information Center, CMA Emergency Response Office, and the Olympic Office, among others. RSMC Beijing participated in the exercise with its refined regional atmospheric EER system, achieving good results. 
In the afternoon of 6 August 2009, the Department of Emergency Response, Disaster Mitigation and Public Services of CMA together with the Beijing Meteorological Bureau organized a meteorological emergency response exercise targeted to a public emergency event in Beijing. This exercise focused on examination of its workflow, which was initialized without any prior notice. RSMC Beijing participated in the exercise, and provided refined regional atmospheric EER products within the agreed time, well fulfilling the task. Through this exercise, some problems like the time-lag in emergency response were identified and optimized.  

 

At 09:00-10:00 on 4 September 2009, a successful National Search and Rescue Exercise over the East China Sea – the largest maritime search and rescue exercise in the Chinese history, was launched in Beijing, Hangzhou and Ningbo, engaging multiple ministries, covering the land, sea and air. RSMC Beijing participated in the exercise, providing forecast chart describing benzene moisture dispersions, as well as marine weather forecasts, which were well recognized.  

On 10 November 2009, RSMC Beijing attended the National Nuclear Emergency Response Exercise - “Shendun 2009” organized by the Commission on Science, Technology and Industry for National Defense, by delivering 48-hour numerical products in emergency response to atmospheric pollutant transportation as well as meteorological analyses, with CMA directly interacting with the National Nuclear Emergency Headquarters.

5.2  Domestic Emergency Services

During Wenchuan earthquake in May 2008, targeted to the public security events resulting from possible spread of pollutants due to continuous aftershocks, as well as the “pollution event due to disinfectant burning" in the Leigu Township of Beichuan County, RSMC Beijing launched the refined EER modeling system, and provided timely products for decision-making in response to relevant emergencies. 

 In August-September 2008, as the EER system of National Meteorological Center, RSMC Beijing participated in Olympic meteorological services, providing relevant products describing fireworks smoke dispersion for potential emergency response as a technical support to both opening and closing ceremonies of Beijing Olympic Games and Paralympic Games. 

On 20 May 2009, a blowout took place at the gas field in Xintan village of Deyang City, Sichuan Province. RSMC Beijing initiated the refined EER system to provide meteorological support. The EER products include the next 24-hour forecast chart for pollutant dispersion trajectory (at 10m, 500m and 1000m heights), next 24-hour forecast chart for the pollutant concentrations updated every 6 hours (at 0-100 m level), the next 24-hour forecast chart for deposition pattern of pollutants updated in 12-hour intervals. 

On 25 May 2009, DPRK announced that " an underground nuclear test was successfully conducted at 10:00." With this news, RSMC Beijing immediately began to provide the meteorological information in support of possible atmospheric EER responses to the nuclear test in DPRK. Using the atmospheric EER system, RSMC Beijing produced prediction products of nuclear pollutant dispersion and impacts resulting from nuclear test, and it delivered timely products to the Decision-making Services Office, CMA Emergency Response Office and Nuclear Radiation Safety Center of Ministry of Environmental Protection, keeping relevant governmental departments informed of the possible hazards of this nuclear test. 
To continuously monitor the potential impacts of DPRK’s nuclear test on environment in China, operational staff of RSMC-Beijing provided the 72-hour forecasts on daily basis, such as diffusion trajectories, concentration and deposition of nuclear pollutants from 25 May to 9 June 2009. This task has been recognized by the Ministry of Environmental Protection of China. 

 At 10 PM on 1 October, 2009, the National Day firework show began over the Tiananmen Square. For this reason, RSMC-Beijing launched the refined EER system during the event to deliver model outputs about smog dispersion and deposition. .
6. Future Development Plan

The National Meteorological Center (RSMC Beijing) is implementing the CMA Early Warning Project - “Meteorological Service System for Emergency Response to Nuclear and Hazardous Chemical Pollutants”. The Project is designed to develop an emergency response system on micro-, meso- and large-scale for this purpose. 

The elements of the research project aim at rapid delivery of responsive services, integration and improvement of the existing large-scale NWP systems for international nuclear emergency response and the refined meso-scale regional EER system based on needs of different users, and developing a local-scale emergency response sub-systems for dangerous chemical leakages and diffusions, and an operational display and data exchange platform for EER responses. A comprehensive, high efficient meteorological service system will take shape for emergency responses to nuclear and hazardous chemical leakage to enhance capacities in service delivery for decision-making process. RSMS Beijing will enhance its guidance to and exchanges with provincial meteorological bureaus through its improved operational capabilities, so as to promote development of China’s EER as a whole.  

With comprehensive implementation of EER operations, RSMS Beijing will be in a better position to provide its forecasting products for WMO, other relevant international agencies as well as decision-makers, National Nuclear Emergency Response Office and other relevant departments in China, and deliver the refined and easily understandable information for government decision-making to address emergency incidents. It will also provide tailored meteorological warnings and emergency services in nuclear and hazardous chemical leakage events, according to the needs in all aspects of socio-economic development and people’s life for disaster prevention and mitigation and for emergency responses.
