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Summary and purpose of document

This document provides information on the progress of implementation and the role of PAGASA to the Severe Weather Forecasting Demonstration Project (SWFDP) for Southeast Asia.  
Action Proposed

The meeting is invited to review the document and discuss the status of implementation and the role of PAGASA in SWFDP-SeA in enhancing the weather monitoring and forecasting processes in the country and the improvement in the provision of weather services to target users (e.g Local Government Units(LGUs), Disaster Management  Agencies, the media and the general public).   

A. Overview

During the past years, the Philippines experienced several extreme weather events and this highlighted the vulnerability of the Philippines to hydrometeorological hazards.  The Philippine Atmospheric, Geophysical and Astronomical Services Administration (PAGASA) is now faced with increasing challenges and demands of providing more accurate, timely and actionable forecasts/warnings, products and information services.

In the continued pursuit to mitigate the threat of this disaster, PAGASA as the National Meteorological and Hydrological Services (NMHS) in the country and being the sole mandated agency that provides weather related information and services, is closely monitoring the development of tropical cyclones and other severe weather sytems within the Philippine Area of Responsibility (PAR) and issues regular warnings in various forms to the public. The provision of timely and reliable warnings and likely impacts on these hazards give people enough lead time to prepare for possible effects that it may cause to lives and properties.

PAGASA is undertaking full utilization of various Numerical Weather Prediction (NWP) tools in the provision of weather-related information and services to the public. As such, the PAGASA has been in full support in the implementation and operation of the Severe Weather Forecasting Demonstration Project and its subproject for Southeast Asia and recognizes its significant contribution to improve severe weather forecasting services in the country. The provision of various NWP products paves the way to better analyze the weather system from global to regional scale analysis. With the growing demands of numerical weather prediction tools for operational weather forecasting, the development of SWFDP for Southeast Asia has been of great contribution to increase forecast confidence and accuracy. The Ensemble Prediction System (EPS) provided for in this project including the probabilistic forecast gives a higher forecast confidence. The provision of EPSgrams for forecasting various meteorological parameters in specific points also are of great help to assess probability of severe weather events in the next couple of days. The employment of probabilistic and deterministic forecast also enhances the forecaster’s skill to analyze severe weather events and measure the ability of the forecaster to interpret and understand forecast models considering uncertainties on the model outputs.  

B.  Philippines as the National Meteorological Centre :  Status of Implementation
· Attendance to the Southeast Asia and Bay of Bengal Regional Training Workshop on Severe Weather Forecasting and Warning Services held in Macao, China on 8th – 19th  April 2013.
· Philippines hosted the Severe Weather Forecasting Demonstration Project (SWFDP) Regional Subproject for Southeast Asia (SWFDP-SeA) Regional Training Workshop on Severe Weather Forecasting (GDPFS) and Warning Services (PWS) held at Quezon City, Metro Manila, Philippines on 2nd -13th June 2014. 
· The severe weather events that impact the country include the following : tropical cyclone, strong winds, heavy rainfall (resulting to flood and landslide), storm surge, ocean wave tornado, monsoon rains and severe thunderstorm. 
· The analysis of the different Numerical Weather Prediction (MWP) models  in the global scale are found to be useful in enhancing the weather monitoring and forecasting processes, and in the improvement of the provision of weather and warning services. Forecasters use the various NWP model products (e.g GSM (JMA), GFS (NCEP), NAVGEN, GEM (CMC), GME (DWD), JMA, KMA, CMA, and etc.)  Also, satellite and radar images are used for cyclone forecasting and severe weather events forecasting.  Based on the available data, it is now producing valuable forecasts and information and improve the day to day operational  forecasting  activities of PAGASA. 
· One of PAGASA’s efforts relative to the operation of SWFDP-SeA is to conduct continuous assessment on the performance of various Numerical Weather Prediction (NWP) and Ensemble Prediction System (EPS) products from different NMHS. As such, PAGASA, through its Research and Development conducted a study entitled “Assessment of Global and Regional Scale Model During the Passage of Tropical Cyclone Glenda (Rammasun) in the Philippines” as reflected in Annex A.  The performance and reliability of various Numerical Weather Prediction Models (NWPs) during severe weather events were examined.  
Based from the result, days before tropical cyclone Glenda (Rammasun) made its landfall, NWP models already showed reliable forecast track information. The analysis on synoptic and regional scale reveals good performance in predicting severe weather events.  Also, with the use of other meteorological tools such as satellite, upper air analysis and surface observation, guidance products from the Regional Specialized Meteorological Center (RSMC) coupled with forecasters’ thorough analysis, the warning and mitigation efforts of PAGASA relative to the passage of tropical cyclone had been achieved.  Enough warnings and information had been provided to the people. Forecasts were made accurate which led to insignificant level of damage.  PAGASA issued a total of 16 Weather Bulletins during the passage of Typhoon Glenda inside the Philippine Area of Responsibility (PAR) aside from the regular public weather forecast issued daily.  This has been disseminated to the NDRRMC.  The public had been feed with enough information in Tri-Media including news program aired in various television channels.  
The impacts of TY “GLENDA” based on the report of the  Office of Civil Defense (OCD), National Disaster Risk Reduction and Management (NDRRMC)  were as follows: a) Damage to Properties (Agri, Infra & Others) = P18,083.603 B, b) Casualties: Dead-106, Injured-1,250 & Missing-5  and  c) Affected Regions: I, III, IVa&b, VII and NCR.
· On-going forecast verification/validation of NWP/EPS and Guidance products with observed data. More cases are required to validate the results.
· PAGASA maintains a website where products and information on its various activities are posted.  The website serves as medium to disseminate forecasts and warnings through e-mail and social networking (e.g., Facebook, Twitter) which played a  powerful channel for dissemination of severe weather warnings and valuable source of feedback from users. The existing site and its internet link were upgraded recently to address comments and inputs from various sectors. During the occurrence of past tropical cyclones, many people have complained about the difficulty in accessing the PAGASA website.  This is due to congestion since thousands of people log on to get weather updates.  The PAGASA website (www.pagasa.dost.gov.ph) contains information on the following: real-time weather, tropical cyclone warning, flood forecasts, climate information, astronomy updates, Philippine Standard Time, hourly satellite imagery updates, radar images, COSMO, WRF products, etc.  PAGASA uses Weather Research and Forecasting (WRF) model with a 3-km resolution.  
· PAGASA has ground receiving system:  MTSAT, Fengyun-2E (FY-2E), NOAA, MODIS, and COMS satellites.  
· JMA provided PAGASA with the storm surge model for operational purposes.  Japan Meteorological Agency (JMA) also trains PAGASA technical staff on the use of the model and have been using the model since Typhoon Haiyan in November 2013.  
As an initial assessment, the following are some of the issues relative to SWFDP operation:

· Some of the NWP models provide delayed information which may not serve as a good reference to operational weather forecasting.

· In terms of domain coverage, the area provided for in the GME (DWD) and WRF models does not cover the whole Philippines hence, it is rather suggested to extend the domain to about 140o-150o longitude to cover the entire country and to monitor incoming severe weather systems over the Pacific Ocean.

· COSMO model provided for in the global NWP products cannot load model output in the SWFDP web and portal. 

C. Public Weather Services : Delivering Services to Target User Groups

C.1  Disaster Management Agency

· PAGASA has a good working relation with the National Disaster Risk Reduction and Management Council (NDRRMC).  As a dissemination protocol, PAGASA provides warning, alert, advisories and bulletins to NDRRMC and they are responsible in the dissemination of information to the Region down to the barangay, the smallest administrative unit.  
Currently, the NDRRMC institutionalized the Pre-Disaster Assessment (PDRA) and its action, protocols and programs to evaluate an impending hazard’s level of risk given the degree of exposure and vulnerability in a specific area (NDRRMC, 2015).  PDRA is the process of evaluating a given hazard’s characteristics and its possible impacts to the populace, and as such determine the appropriate level of response and corresponding actions from concerned agencies, local government and other stakeholders.  It presents the possible impacts to the people and serves as the basis in determining the appropriate preparedness and response actions from the national agencies down to the local government units (LGUs). 
PAGASA regularly provides weather updates during severe weather events which serves as basis for PDRA.  One good example is the evidence-based information from PDRA, gathered before Typhoon Hagupit {Ruby) in 2014 entered the country and was used as the basis for the massive preparation and pre-emptive evacuation of people from danger zones, which resulted to minimal casualties.  This event earned the Philippines praises from the international community.  

C.2  Media

· The Philippine media have been an active partner of PAGASA in broadcasting severe weather events in a timely manner and in the promotion of important issues like climate change, onset of the rainy season, El Nino/La Nina events and other weather related information.  

· Tri-media (TV, radio, print) have been used to disseminate warnings and advisory that include internet, intranet, telefax, SMS, Infoboard and social media (Twitter and Facebook). They disseminate the bulletin/signal messages to higher authorities by using fax, phone, mobile phones and the tri-media (TV, radio, print etc.).  PAGASA is considered as the most liked goverment agency on Facebook.
· One of the main goals of PAGASA is to educate the media through the conduct of annual media seminar to educate and familiarize them with various meteorological terms and also to develop a good working relation with them. Press briefings are conducted whenever there is a threat of tropical cyclones and other severe weather events in the Philippines.
· Media also assist PAGASA in laymanizing the weather information.  
C.3  Users/General Public
· PAGASA is working with Google on publishing Common Alerting Protocol (CAP) compliant Typhoon alerts.  CAP is recognized by WMO while Google is the authorized aggregator. It is an online platform designed to quickly deliver natural disaster warnings to a wide user base and grant them access to critical information during a calamity. It is a platform for disseminating emergency messages and everyday alerts using Google’s strength in information and technology aiming to provide the public with information it needs to make informed decisions during critical events such as severe weather disturbances.
· Regular Climate Forum is also being conducted to various stakeholders (agriculture, energy, water, economic and other sectors).
· An on-going Project with USAID assists PAGASA in the simplification of weather information for easy interpretation of the message by users and takes appropriate action.  In the same project, human response survey of PAGASA’s forecast products and services will also be conducted through funding from UNESCAP Trust Fund for Tsunami Disaster and Climate Preparedness.

D.  Future Plans/Way Forward

For continuous assessment of the various SWFDP products, the following future plans are to be undertaken by : 

D.1  PAGASA:

· Undertake more case studies and research activities to validate the performance of various SWFDP products during inclement weather systems both local and synoptic systems

· For verification of specific forecast points, local synoptic stations will be required to undertake local validation of various SWFDP products, both Numerical Weather Prediction (NWP) and Ensemble Prediction System (EPS), including comparative analysis of Limited-area Ensemble Prediction System (LEPS) and Short Range Ensemble Prediction System (SREPS) for regional EPS products particularly during occurrences of tropical cyclones that cross over their area. 

· Introduction of SWFDP to PAGASA Regional Services Centers for their local forecast analysis.

D.2  SWFDP
· Refresher course to enhance capacity in ensemble forecasting, the use of various NWP/EPS products especially the newly added products and in validation of the models.
·  Forecasting tools for very-short-range forecasting (including nowcasting) for short duration rainfall like severe thunderstorms, lightning and tornado are needed. Thunderstorm in the Philippines is a common occurrence with the highest frequencies during the months of May until September.  The NWP models do not provide adequate guidance on severe thunderstorms.  

Annex(es):

Case Study on the “Assessment of Global and Regional Scale Model During the Passage of Tropical Cyclone Glenda (Rammasun) in the Philippines” (Unpublished)
Reference(s):

www.pagasa.dost.gov.ph
The Civil Defense Gazette, Government Evacuates Thousands from Typhoon Ruby (Int’l Name : Hagupit), Volume 2, Issue 4 – October-December 2014.
