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Summary and purpose of document

This document presents a summary of experience and progress of the Severe Weather Forecasting and Disaster risk reduction Demonstration Project (SWFDDP) for the South Pacific Islands (RA V).
Action Proposed

The meeting is invited to discuss this issue and make any recommendations for the way ahead.
SUMMARY OF EXPERIENCE AND PROGRESS OF THE SEVERE WEATHER FORECASTING AND DISASTER RISK REDUCTION DEMONSTRATION PROJECT (SWFDDP) FOR THE SOUTH PACIFIC ISLANDS (RA V)

1. Summary

The Pilot Phase of Severe Weather Forecasting and Disaster risk reduction Demonstration Project (SWFDDP) will have drawn to a close at the start of the 2nd Regional Subproject Management Team (RSMT) meeting in Wellington, 1-4 November 2010. This will make way for the Full Demonstration Phase involving a total of 9 National Meteorological and Hydrological Services (NMHSs) from 1 November 2010.
The Pilot Phase has provided an opportunity to trial everything associated with the Project from the exchange of data on the Project website - MetConnect Pacific (MCP) - to the roles played out by the various centres, the evaluation and reporting carried out by RSMCs and NMHSs every four months. One thing is clear: the Project has got off to a very good start and everybody seems to be making use of the various Numerical Weather Prediction (NWP)/Ensemble products and the processed information available on the South Pacific Guidance (SPG) charts produced by RSMC Wellington. However, we still have some way to go. For starters, the Project is geared towards severe weather forecasting associated with tropical cyclones and non-tropical cyclone weather systems. NMHSs need to consider how they might use the information on MCP to produce severe weather forecasts and warnings containing specific wind speeds, wave heights and rainfall amounts that can be verified.

The remainder of this document gives a timeline for SWFDDP achievements so far, lists some actions pending, and briefly outlines future plans and challenges as they will be discussed in more detail at the 2nd RSMT meeting. 

MetService also sent James Lunny along to the 4th Australasian Hazards Management Conference in Wellington, 10-13 August 2010. It was a great opportunity to advertise SWFDDP and tell outsiders about this great initiative in the South Pacific area. James gave a presentation and produced a wonderful poster on the various aspects of SWFDDP. Copies of the poster will be made available during the November meeting.

2. Milestones

i) 21-24 April 2009  The first RSMT meeting took place in Wellington to lay the foundation for the SWFDDP. The meeting reworked a draft Implementation Plan which outlined the roles and responsibilities of participants and how the various components of the Plan would fit together.
ii) May to October 2009: Pre-Pilot phase of SWFDDP

· The Project website, MetConnect Pacific, was built from scratch. Comment: The layout of the website was designed to reflect the flow of information in the Cascading Forecasting Process, one of the main goals of all Severe Weather Forecasting Demonstration Projects, from the Global Centres through the RSMCs to the National Centres and eventually to the customers - e.g., public, media, and disaster managers. A special tool for RSMC Wellington forecasters to generate and display the South Pacific Guidance (SPG) charts was developed.

· Global Model Centres, UKMO and ECMWF provided Ensemble/NWP  in a form that was readily useable and displayable on MetConnect Pacific.

· In-country training was conducted by James Lunny and Peter Fisher, both of MetService, with helpful advice from Ian Lisk, UKMO for the National Meteorological Hydrological Services (NMHSs) in the Solomon Islands, Vanuatu, Fiji and Samoa to enable them to utilise the products on MetConnect Pacific for generating their own forecasts and warnings.

The following training initiatives were carried out: 

· In-country training was undertaken in Samoa and Fiji during 9-17 September 2009, and Solomon Islands and Vanuatu during 8-17 October 2009. They were introduced to MetConnect Pacific and its vast array of products, and how to utilise them and other functional aspects of the SWFDDP website. These visits also allowed very valuable opportunities to draw in the Disaster Management communities and help them understand how essential they were to the success of the Project. 

· Half-day training on SWFDDP implementation was delivered by Ian Shepherd, Australian Bureau of Meteorology, at the 8th Southern Hemisphere Training Course on Tropical Cyclones and Training Workshop on Public Weather Services held in Melbourne from 28 September to 16 October 2009.

· Two 1-day workshops were conducted in October 2009 for RSMC Wellington forecasters to help them better understand the climate and the environment of the South Pacific and how to utilise the vast array of Ensemble Prediction System (EPS) data in the production of the SPG charts.

iii) 1 November 2009 to 31 October 2010: Pilot Phase of SWFDDP

RSMC Wellington got the Pilot Phase underway on 1 November 2009 with the daily production of SPG charts around 03:00 and 15:00 UTC containing an interpretation of the global and regional guidance out to 5 days. Information on Heavy Rain (> 50mm in 24 hours), Strong Winds (≥25knots), Large Waves (≥ 2.5m) and Tropical Cyclones (one exists or is expected to form) is included whenever the criteria (in brackets) are expected to be met. If none of the criteria apply on any one day, a chart would display ‘NilSig’. 
By and large, the criteria used for the RA 1 SWFDP have been followed. However, waves were an addition and the threshold was negotiated amongst the Solomon Islands, Vanuatu, Fiji and Samoa; the NMHSs participating in the Pilot Phase. For all phenomena except tropical cyclones, a forecaster’s expression of confidence is given by one of these terms: Low (1 chance in 5), moderate (2 chances in 5) and high (3 chances in 5).
On completion, the SPG charts are put on MetConnect Pacific on the RSMC Wellington page which is the landing page every time you go to http://swfddp.metservice.com/
The chart example given below was produced for the 24 hours from 1200 UTC on 11 February to 1200 UTC on 12 February 2010. It represents the full range of phenomena that could be depicted on a chart at any one time.
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RSMC Wellington forecasters can take up to an hour to produce a set of five charts. There is a huge amount of information to wade through, so they have become very discerning about what is essential to scrutinise and what can be considered if time permits. With additional NWP/Ensemble information pending, a way needs to be found to assimilate the increasing amounts of data without the analyst being swamped.

Progress reports during the Pilot Phase

Three progress reports were produced covering the periods -1 November 2009 to 28 February 2010,  1 March to 30 June 2010, and 1 July to 30 September 2010. The RSMCs and NMHSs all tendered their own separate reports and Rick Jones and Steve Ready compiled a collective report.

In these progress reports, the following comments were made under “Project evaluation against SWFDDP goals”:

Goal 1: To improve the ability of NMHSs to forecast severe weather events
· NMHSs found it beneficial to have all the relevant information for preparing forecasts and warnings in one place on MetConnect Pacific. 

· NMHSs also agreed that the SWFDDP products and, in particular, the SPG charts had given them a newfound confidence and strengthened their ability, to issue warnings.

· The Solomon Islands Meteorological Service (SIMS) acknowledged they have become more proactive and less reactive in their forecasting approach.

Goal 2: To improve the lead time of alerting these events 

· All NHMSs agreed that the SWFDDP products have helped to trigger an earlier response and facilitated longer lead times. In the case of SIMS, the lead time for the January heavy rain event was extended by 12-24 hours. 

Goal 3: To improve the interaction of NMHSs with Disaster Management and Civil Protection authorities before, during and after severe weather events

· All NMHSs agreed that the SWFDDP products have re-ignited links with their national DMCPA. SIMS commented: “The collaboration between SIMS and Solomon Island National Disaster Management Office (SI NDMO) has been outstanding as confidence and timeliness of warnings have improved. SIMS has made several briefings with the SI NDMO before and after the event.”  In Fiji,  DMCPA authorities have been impressed with the cyclone briefing material.

Goal 4: To identify gaps and areas for improvements

· The heavy precipitation event in Fiji on April 25-26 2010 raised issues operationally as well as in coordinating with Airport authorities.  

· Fiji lost the last two experienced meteorologists at a critical time during the 2009/2010 cyclone season. It is currently retraining a pool of younger forecasters to take on roles normally reserved for those with much more experience. They appreciated having an experienced meteorologist on secondment from the Australian Bureau of Meteorology for the busy part of the cyclone season.

· Following the 3 rainfall events in May and June, Vanuatu has decided to issue its heavy rainfall forecasts with rain estimates.

· With just 2 significant events so far, SIMS believe other challenging events will help strengthen their forecast program. 

· SWFDDP in-country training helped Samoa identify some gaps in its operations. 

· The large amount of wave guidance provided on the SPG charts is too numerous to be helpful (refer to graph below) for any warnings that might be issued by NMHSs. A proposal to change the various thresholds related to the SPG charts will be presented by RSMC Wellington at the 2nd RSMT meeting.   

Goal 5: To improve the skill of products from Global Centres and RSMCs through  feedback from NMHSs
· UKMO charts: Rainfall thresholds are ok, but signals are usually very weak on the >100mm/24hr charts. Wind thresholds of >20kt and >30kt make it difficult to gauge what areas satisfy the SPG chart criteria (i.e., ≥ 25kt). However,  a proposal to change the SPG criteria should fix this issue.
· ECMWF charts: 24-hour cumulated rainfall thresholds, ≥50mm and ≥100mm are good. Wind thresholds (same comments as UKMO). The existing SPG large wave criteria of ≥ 2.5m means the model thresholds (i.e., ≥2m and ≥4m) don't help much help at all. There is a proposal to change the SPG criteria, but this will still not make the ECMWF guidance any more helpful.
· RSMC Nadi has plans to lengthen its TC Outlook product to 5 days so that it provide the necessary input for all the SPG charts. 

Significant guidance on SPG charts and significant events observed
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The graph shows the number of charts with significant guidance for each country  in relation to'heavy rain' (> 100mm),  'strong winds' (> 30 knots) and 'waves' (> 3m))  as well as the total number of charts showing significant guidance(includes tropical cyclones) for the entire area (as covered in sample of SPG chart above).The criteria are HIGHER than what is  currently used to produce the SPG charts i.e.'heavy rain' (>50mm) and/or  'strong winds' (≥ 25 knots) and/or 'waves' (≥ 2.5m) '. Significant guidance is what you might expect would result in special forecasts or warnings being issued for a particular country.

Note how wave guidance dominates, particularly in the case of Vanuatu. There is also a reasonable amount of rain and wind guidance as well but how much of this guidance actually translates into special forecasts and warnings? The following gives the number of events that were observed during the Pilot phase. 

RSMC Wellington is seeking a review of the criteria used in the generation of the SPG charts to ensure the product provides more meaningful and action-taking guidance.

This table shows the number of significant events that affected the participating countries during the Pilot Phase.
	2009/2010
	Solomon Islands
	Vanuatu
	Fiji
	Samoa

	Named Tropical cyclones
	1
	0
	2
	2*

	Tropical depressions or other weather systems
	1
	3
	2
	1

	Long period waves
	0
	0
	1
	0

	
	* Nisha and Rene had an impact on American Samoa


3. SUMMARY OF ACTIONS PENDING
· MetConnect Pacific upgrade 
A development project is already underway to address a number of issues that have arisen during the Pilot Phase including a  recent one which resulted in the loss of data on the RSMC Darwin page on 19 August 2010. When the Australian Bureau of Meteorology switched over to its new NWP system called ACCESS (Australian Community Climate and Earth-System Simulator),  the component model, ACCESS-T was designed to replace the TXLAPS images on MetConnect Pacific. Unfortunately, the changeover couldn't be affected seamlessly and will require some work to be done before images re-appear on the MCP website. Besides, there are a number of tropical cyclone related fields which are still being developed.  The upgrade will also involve installing a JavaScript player to replace the existing Flash plugin.  Apparently, the JavaScript player is more user friendly, displays sharper images and can be clicked to launch in full screen. It is also important to update the Contacts listings to include the new participants (Kiribati, Tuvalu, Tonga, Niue and Cook Islands) in the Full Demonstration Phase of the SWFDDP.
· Revision of criteria for production of SPG charts 
A separate paper will be submitted to the 2nd RSMT meeting recommending the following changes to the criteria for the SPG charts:

RAINFALL:
from > 50mm to ≥ 100mm

WIND:

from  ≥25kt to  ≥30kt 

WAVES:
from ≥ 2.5m everywhere to ≥ 2.5m north of 15S and ≥ 3.5m at and south of 15S

· Extension of TC Outlook to 5 days
RSMC Nadi have been requested to extend their TC Outlook to 5 days so that it coincides with the SPG charts.
· Additional information on SPG charts during TC Outlook 
Additional information on rain/wind/waves will be provided for areas where TC Outlook is in force on day 1 and day 2 and no tropical cyclone exists or has been named. The practice so far has been for rain/wind/wave guidance to cease for an area once a TC Outlook has been  issued.
4. FUTURE PLANS & CHALLENGES
· Access to additional sources of NWP/Ensemble data

USA and Japan are both expected to contribute to MCP in the near future. Representatives from US NOAA National Weather Service will be attending the 2nd RSMT meeting.

· Western Window

Prospects for a new subproject, known as a 'Western Window' to start up just to the west of the South Pacific area will be discussed at the 2nd  RSMT meeting. Refer to item 12.1 amongst the meeting documentation http://www.wmo.int/pages/prog/www/DPFS/Meetings/RAV-SWFDDP-RSMT_Wellington2010/DocPlan.html
· Sustainability of SWFDDP
Refer to item 3.4 amongst the meeting documentation.

· Verification of severe weather forecasts & warnings

NMHSs have been encouraged to consider producing more objective forecasts (e.g., expect 100 to 150mm of rain in the next 24 hours about…)  rather than descriptive styled forecasts (e.g. periods of heavy rain) which are very difficult to verify in a  practical way. It is important that NMHSs are able to monitor the accuracy of its severe weather forecasts and warnings by keeping suitable statistics like POD (Probability Of Detection)s and FAR (False Alarm Ratio)s. Refer to item 8.1 amongst the meeting documentation.
· SWFDDP to be used as a testing ground for new NWP/Ensemble products

In Geneva, February 2010, at a joint meeting of WMO SWFDP Steering Group and Global Interactive Forecast System (GIFS) THORPEX Interactive Grand Global Ensemble (TIGGE) Working Group, a recommendation was made for both groups to liaise more closely as the various Severe Weather Forecasting Demonstration Projects would be an ideal platform to trial the yet to be developed multi-model ensemble forecast products. Beth Ebert, a member of the GIFS-TIGGE Working Group from the Australian Bureau of Meteorology and chair of the joint WWRP-WGNE Working Group on Verification will attend the 2nd RSMT meeting.
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