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Summary and purpose of document

This document provides information on the current needs and future requirements for Severe Weather Forecasting Service of Department of Meteorology and Hydrology in Myanmar to the Severe Weather Forecasting Demonstration Project (SWFDP) in Bay of Bengal.
Action Proposed

The meeting is invited to take a note and comment on it.
Annex(es):
- …….

· …….

I. Current Needs and Future Requirements for Severe Weather Forecasting:  Participating Country, Department of Meteorology and Hydrology - Myanmar

Overview

Myanmar is one of the most vulnerable countries in ASEAN region to various kinds of natural disaster.The most frequently occurs disasters in Myanmar are tropical cyclone associated surge and flooding. Myanmar favors the country to enjoy the famous southwest monsoon and seasonal rain. General problem in the rainy season is excessively heavy rainfall in the coastal areas and north extreme areas. The extreme heavy rainfalls end up with flooding the river-sides before reaching the sea. Severe weathers affect the socio-economic sectors of Myanmar such as agriculture, forest, biodiversity, coastal zone, public health and water resources. So, reliable severe weather forecasting can help countries plan for adverse and beneficial weather events, allocate resources, and achieve development goals.

II. Roles of  Department of Meteorology and Hydrology- Myanmar to SWFDP-SeA
Department  of  Meteorology  and  Hydrology (DMH)  is  responsible  for  all  tasks  related  to  Meteorological  and  Hydrological  fields  in  the  Union  of  Myanmar.  DMH is under  administrative  control  of  the  Ministry  of  Transport.  Main  works  performed  by  DMH  are  routine  observation  and  analysis  of  meteorological  phenomena,  and  providing  weather and climate  information  for  the  general  public.  These  are  the  most  important  works  for  mitigation  and  prevention  of  natural  disasters.  DMH  also  provides  meteorological  and  hydrological  information  for  shipping  and  aviation  as  well  as  agricultural  and  environment  activities.  Those  tasks  and  services  are  performed  as  real-time  and  continuously  for  24  hours  everyday.  Whenever  abnormal  to  severe  weather  condition  may  occur  in  the  area,  DMH  provides  warnings  and  advisories  to  the  people  in  danger  area  through  governmental  organization  and  mass  media.  This  information  is  also  provided  to  neighboring  countries  through  Global  Telecommunication  system  of  World  Meteorological  Organization (WMO).  Through  those  works,  DMH  has  been  contributing  and  assisting  to  development  of  socio-economic  activities  in  the  Union  of  Myanmar  and  also  in  neighboring  countries.

III. Department  of Meteorology and Hydrology  (DMH) – Myanmar as the National Meteorological Centre:  Current Status of the implementation of NWP on Daily Weather Forecasting and Severe Weather Forecasting
· The severe weather events that impact in Myanmar are heavy rainfall (by Active Monsoon), tropical cyclone, storm surge, strong winds, thunderstorm, drought, heat wave, and cold wave.

· DMH  collects and analysis of the different Numerical Weather Prediction (MWP) model outputs from global and regional centres (GFS, NCEP, JMA, BMD, RIMES, KMA, ECMWF and etc.) to be useful in enhancing the weather forecasting and monitoring system.

· DMH also operationally run the WRF model with horizontal resolution of 30km with (25) Eta - levels in the vertical and the integration is carried up to 72 hours forecast.

· DMH has applied Diana Tool  (ECMWF model) and its overlay with satellite image (HIMAWARI-8) to use for improving of the short-range and medium range weather forecasting.

· DMH receive meteorological satellite data directly from HIMAWARI-8 satellite and FY-2D & FY-2E (CMAcast receiving system).

· Near real time other Satellite images (INSAT, KALPANA-1, and NOAA) receive from internet.

· (3) Weather Radars and (110) AWS and (20) ASOS 

· DMH analysis synoptic chart, upper air chart, satellite images and other information source through internet  for severe weather warning and tropical cyclone monitoring.

· DMH also using warnings and advisory from RSMC, New Delhi, JTWC and TMD. 
· DMH use Ocean forecast (INCOIS) on SWFDP-BoB website for the Sea Route forecast for Myanmar waters. 
· DMH access Global/Regional Numerical Weather Prediction (NWP) products of IMD, NCEP and ECMWF on SWFDP-BoB website. These forecast products are a good reference to use operational severe weather forecasting and warning information for Early Warning System. Not only operational forecasters but also decision makers at DMH are aware of this website and used the products in day-to-day forecast.

IV.   Public Weather Services: Current issued Forecasts and Warnings and Dessimination                                      

       System to User Groups.

      DMH  issues  the  following  news,  forecasts,  warnings,  bulletins

· Sea Route Forecast

· Daily Weather Forecast

· Special Weather Forecast

· (10) days Forecast

· Monthly and Seasonal Forecasts

· Aviation Weather Forecast

· Cyclone Warning

· Storm Warning & Storm Surge Warning

· Untimely Rainfall Warning

· Significant Weather Bulletin

· Fog Warning

· Heavy Rainfall Warning

· Flood warnings &  Flood Bulletin 

· Minimum alert Water Level in Low flow period

· Tsunami Warning

· Earthquake News

· Agro-Meteorlogical Bulletin

· DMH disseminates all weather forecasts and warning information to  higher Authorities,  Local Authorities, Non-Governmental Organizations (NGOs), Government agencies such as, Ministry of Transport and Communications (MOTC), Ministry of Social Welfare Relief and Resetlement (MSWRR), Department of Disaster Management (DDM) (fomer name Releif and Resettlement Department - RRD), Ministry of Agriculture(MOA), Ministry of Health (MOH), Department of Water and Irrigation (DWIR) Office of Government- President and relavent Meteorological offices in different provinces.

· Meteorological articles about current weather events, significant weather and updated information of meteorological conditions were published in state Newspapers, Ministry of Transport’s Journal and other private Journals. 

· DMH established a link with Myanmar Radio, MRTV, FM radios broadcasting about early warning and advisories while Tropical Cyclone approaching Myanmar Coastal areas. Latest position, expected weather, suggested actions were informed to general public effectively.

· DMH owned weather studio for effective communication with clear, understandable weather information and DMH official website www.dmh.gov.mm, facebook and (2) automatic weather answering phones fulfil early warning system with updated warning and news.

· Early Warning decision making processes were accomplished with valuable support and close cooperation with WMO and its Regional office, RSMC, New Delhi, WMO GTS, GFS, ECMWF forecast, CIMSS’s analysis, WMO SWFDP-BoB products and neighbouring NMHSs for early warning, training and other technical support for Myanmar.

V. Current Needs and Future Requirements 
Technology Development

Implementation of an integrated display and archive system.  There are many non-interoperable computer and display systems at DMH.  The support for monitoring of significant weather events and forecasting could be improved by installing (and training provided) integrated and interactive display system such as the Integrated Data Viewer (IDV) and the Advanced Weather Interactive Processing System (AWIPS).

There is a limited number of surface observations in Myanmar, which results in limited detection of surface events (high winds, heavy rain, etc.).  The systems that are available are not well-integrated.  There are currently no upper air observation sites in Myanmar.  A long-term observation strategy should be developed to improve the monitoring network to provide reliable observations in real-time

Modeling

DMH run two model configurations.  DMH run an older version of WRF based on version 3.4.  It has a limited spatial domain centered on Myanmar with a 30 km resolution.  This version is likely limited in the information that it provides with a limited east to west domain to observe upwind/downwind synoptic features.  The systems provide reasonable forecasts.  However, the modeling system could be improved by optimizing the model domain, physics configurations, assimilation of data into the model, and running a limited ensemble based system.  Additional training on how to setup, maintain, and interpret forecast model output would be useful for DMH staff.

DMH want to use Global/Regional Numerical Weather Prediction (NWP) model products of NCMRWF (NCUM), JMA, ECMWF (ENS Meteogram) and UKMO on SWFDP-BoB website but their products are not available on SWFDP-BoB website.
Facility
· For Developing  of a Lightning based severe weather Early Warning National wide full service weather and forecasting system
· High gust anemometer for coastal station
· To set up Objective weather analysis system (Surface, Upper air, aviation, etc.)
· To set up modernized weather instruments for aviation, agro-met, especially for Marine Meteorological Division

· To set up Marine Observation Stations along the coastal areas

· To upgrade Marine Meteorological Instruments Extension and Installation with Technical Transfer

· To install about (5) tide-gauges stations of continental shelf data, more accurate observation will receive.

· To extend Automatic Weather Station (AWS)
· To upgrade TV broadcasting System
Forecasting

· To implement data assimilation for Weather Research and Forecasting Models (Satellite, Radar, Automatic Weather Operation System, High Speed Computer) (eg. WRFDA).
· To  build up Agricultural and climate Advisory Services (ACAS) for Myanmar
· To promote of Numerical weather Prediction System.
· To do development of Oceanography and Marine Meteorological Forecasting
· To establish Meteo-alarm system for Early Warning (software, data/information)
· To implement the now-casting system ( Numerical Weather Prediction, Satellite application and Radar Technology
· Creation of a Service Delivery Platform for weather services

· Modernization of operations centers, data management and communications/IT systems, engineering and calibration facilities

· Technical upgrading of the meteorological observation network

· Utilization of weather radar  to weather forecast

Reference(s):
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· Role of National Meteorological Centres, DMH.

· Current Status of Weather Forecasting and Warning System, DMH.
· Severe Weather Forecasting Demonstration Project – Bay of Bengal Website (http://nwp.imd.gov.in/mme/fdp-bob/)
· Trip Report to visit the Department of Meteorology and Hydrology in Myanmar: Evaluation of Weather Radar Services and Additional recommendations are provided that would help improve the overall operations for monitoring and predicting impactful weather events in Myanmar. Dr. Paul A. Kucera, UCAR/ COMET, Boulder, CO USA.

