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FINAL  REPORT

1 Overview: 
1.1 Introduction: 

The meeting of the Regional Subproject Management Team (RSMT) of the Severe Weather Forecasting Disaster Risk Reduction Demonstration Project for the planning of the Regional Subproject in WMO RA V (“SWFDDP – RA V”) was held from April 21-24 ,2009.  The meeting report can be found at:
Severe Weather Forecasting and Disaster Risk Reduction Demonstration Project (SWFDDP), a regional subproject of SWFDP in RA V, Regional Subproject Management Team
The regional implementation plan can be found at: 

Regional subproject Implementation Plan - (pdf)  

The principles and the goals of the Project were well outlined in section 1.1 of the plan. The Cascading Forecasting Process of global centres providing products through a lead RSMC to NHMS’s is well described in section 1.2.
It was concluded that the SWFDDP will consist of two phases: a Pilot phase (limited participation, November 2009 to October 2010), and a full Demonstration phase (expanded participation, planned for November 2010 ‑ November 2011).  
Pilot Phase Participants: 
The NHMSs involved in the Pilot Phase are: Samoa, Vanuatu, Solomon Islands, and Fiji. 
The Regional centres include: RSMC Wellington as lead RSMC for the Cascading process, RSMC Darwin (Geographic), and RSMC Nadi (Activity – TCC).  Fiji has the distinction of participating as a NHMS through its RSMC. 
The Global centres ECMWF and the Met Office UK are participating actively.  The Met Office have tailor made products for the area 150E – 120W, 10N – 40S which is larger than the 'South Pacific window' - 150E - 150W, 2N -30S of the RSMC Wellington Guidance product (see below).  

It was hoped that the Japan (JMA) and the USA (NCEP and Honolulu) would also participate.  As well, France (Météo-France) could also participate because of its presence in French Polynesia and New Caledonia. 
South Pacific Ocean Map (showing location of participating countries)
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For this progress report, the feedback provided from the RSMC’s and the NHMS’s will be compiled in order to determine the quality of the guidance provided by RSMC Wellington as  well as the quality and applicability of the global products available.  The feedback will be also be used in order to ascertain the pertinence and  the quality of the warnings and improvement of the warning services the NHMS’s delivered to the Disaster Management and Civil protection authorities - `DMCPA`.  The 4-month evaluation table is used to identify all severe weather events in the reporting period (1 November 2009 – 28 February 2010).
	Feedback received from participating RSMC and NHMS`s  for the period 1 November 2009 – 28February 2010

	Centre/Country

4 month report

4-month evaluation table 

Verification of warnings

Case studies

RSMC Wellington
x
RSMC Darwin
x
RSMC Nadi
X0
NHMS Samoa
x
x
x
NHMS Solomon Is.
x
x
x
NHMS Vanuatu

x

x

NHMS Fiji/Nadi
X0
x
x



X0   NHMS Fiji sent in a progress report that referred to some RSMC activities.
2.
Input from RSMC’s and Global centres: 
2.1 RSMC Wellington: 
As the lead RSMC for this project, Wellington provided a platform (MetConnect Pacific at www.swfddp.metservice.com) for the SWFDDP products from its official inception on 1 November 2009. This web site also provides helpful background material and links to other global centres, RSMC’s and the NHMS’s. Twice daily the RSMC staff produces  the RSMC Daily Severe Weather Forecasting Guidance Products or South Pacific Guidance (SPG) charts The SPG charts contain forecasts of severe weather phenomena with thresholds for rainfall >50mm/24 hours, winds ≥25 knots, and waves  ≥ 2.5m from 1 to 5 days).  A sample SPG chart is appended to this report. The MetConnect Pacific site has operated without fail throughout the period except for one 20-minute outage.
As outlined in the implementation plan, in-country training was provided to the participating NHMS’s in September and October, 2009. In addition one-day SWFDDP training was included in the WMO SH TC Course in Melbourne on Friday 2 October 2009, where many NHMS’s of the region had sent participants (including ones from the four NHMSs participating in the SWFDDP).  
2.2 RSMC Darwin: 
RSMC Darwin contributed regional NWP guidance and tropical climate monitoring products during the first 4 months of the SWFDDP-RAV pilot phase. A suite of NWP products over two Pacific domains is available to participating countries via the MetConnect Pacific web site. Additional climate monitoring and tropical cyclone forecasting products are also available to most Pacific Island meteorological services via the RSMC Darwin registered-user web site. 
RSMC Darwin products from the Bureau of Meteorology’s Tropical Extended Limited Area Prediction Scheme (TXLAPS) are available.
In the future the Bureau of Meteorology is implementing a new NWP system, ACCESS (Australian Community Climate and Earth-System Simulator), which will have component models to replace TXLAPS and TCLAPS. Work is continuing on the conversion of existing TXLAPS products to ACCESS and the development of new ACCESS products tailored for severe weather forecasting.
2.3 RSMC Nadi
RSMC Nadi (TCC) provided access to its web site through MetConnect Pacific. The 1 to 3 day TC Outlook was based on some of the new products made available through the SWFDDP. In addition, they commented that the SPG charts were useful for coordination purposes.
2.4 Products from global centres: 
ECMWF: ECMWF provided Pacific wave EPSgrams (as indicated in the implementation plan), rainfall/wind/wave probability products as well as access to other tailored products on the ECMWF web site.
Met Office UK: A series of tailor made products from MOGREPS and the global model were produced and FTP’d for this project. UKMO Tropical Cyclone Strike Probability was added in mid-November. The UKMO also provided access to its web site for additional products. The Met Office is planning to extend its lightning detection network to the South Pacific.
RSMC Wellington has been liaising with Météo-France, NCEP and JMA about obtaining additional products in the future, 

3.
Summary of the severe weather events 1 November 2009 to 28 February 2010
3.1
RSMC Wellington:

Eight (8) tropical cyclones were named during this period but only Mick over Fiji on 13-14 December affected a Pacific Island country involved in the SWFDDP Pilot. American Samoa not involved in the Pilot but close to a participating country was affected by Nisha around 28 January and Rene on 13-14 February.
There was only one non-tropical cyclone event of significance - tropical depression (04F) over the Solomon Islands during 19-21 January UTC. 
3.2
Solomon Islands: 
Formation of tropical depression 04F near the Solomon Islands produced 3 days of heavy rain in 19-21 January UTC over Isabel, Malaita, Guadalcanal, Makira and Western Province resulting in flooding due to the heavy and prolonged rain. Munda reported 504mm. Strong winds were reported with gusts to 35 knots.
3.3
Vanuatu:
There were no severe weather events during this period. However, heavy precipitation on 9 Feb at Bauerfield, Efate resulted in 200mm of rain in 24 hours and localised surface flooding.  Vanuatu noted that on occasions marine warnings were issued for winds of 25 knots or more. The SPG charts contain guidance for winds greater than and equal to 25 knots. TC activity was closely monitored through the MetConnect Pacific site. 
3.4
Fiji:

On 15 December 2009, Tropical Cyclone Mick left at least $F25 million damages over Fiji. High winds (sustained 40 knots with gusts to 65) were observed and Monasavu recorded 515mm on the 14th.   
3.4
Samoa

From 10 to 12 December, heavy rain on the eastern side of Upolu resulted in a landslide near the Fagaloa Ridge. A localised thunderstorm on 13 December on the Afiamalu ridge (Tiavi) central Upolu Island produced torrential rainfall resulting in flooding and road slips. It may have been associated with the aforementioned TC Rene. No warnings were issued in both cases.  
4.
Comments about the SPG and the NWP products.
Both Nadi and the Solomon Islands indicated these products were very useful. Vanuatu also found them helpful even though no severe weather was reported. Samoa referred to the SPG charts and together with the ensemble products played an important part in their decision making. 
5.
Project evaluation against SWFDDP goals: 
5.1
To improve the ability of NMHSs to forecast severe weather events

All NHMSs agreed that the SWFDDP products and, in particular, the SPG charts have lifted the NHMSs’ ability to forecast warnings and strengthened the forecasters’ confidence in doing so. Samoa found that the centralized information helped to improve the forecasts. The Solomon Islands Meteorological Service (SIMS) acknowledged they had moved from reacting to things happening   to forecasting these phenomena. 
5.2
To improve the lead time of alerting these events 

All NHMSs agreed that the SWFDDP products allowed them to improve the lead time. SIMS has lengthened the lead time to 12-24 hours. Nadi and Vanuatu indicated  the RSMC Guidance triggers their forecasters into action. Samoa finds the ensemble products useful in triggering. 
5.3
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 allowed them to improve 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 were impressed with the cyclone briefing material.
5.4
To identify gaps and areas for improvements

Vanuatu will work on rainfall intensity and amounts. SIMS reported only one major event in this period. Additional events in the future should help to strengthen their forecast program. SIMS would like to see more global products available. Fiji has identified gaps and will make improvements. Fiji lost two senior forecasters through the period – this created turmoil in the duty rosters. Samoa found the SWFDDP training helpful in identifying gaps. 
5.5
To improve the skill of products from Global Centres and RSMCs through feedback from NMHSs

Noting that (a) a large number of near threshold guidance is attributed to the low criteria, especially for large wave guidance, with  the threshold set at 2.5m; and (b) the ECMWF wave products are set at  2m and 4m thresholds, which  makes it awkward for RSMC Wellington in preparing the large wave guidance.  RSMC Wellington has requested ECMWF to consider providing an additional product with a more suitable threshold.
RSMC Nadi’s TC Outlook should be lengthened to 5 days so that it can dovetail with the non-tropical cyclone guidance on the SPG charts. 
Vanuatu has indicated that although the products are providing good guidance, the timing and intensity of the precipitation events give varying signals. 
The precipitation probability products for the larger totals (e.g. 100mm) show very poor signals compared to 50mm or lesser amounts although the evolving situation might suggest otherwise."

6.
Evaluation of the weather warnings: 
6.1
Feedback from the public 

Vanuatu’s website is popular – the TC Outlook is the most viewed product. Fiji’s site is also popular. Fiji was criticized for not having updated their web site more frequently. SIMS reports that the public now seems more confident in their forecasts.   
6.2
Feedback from the DMCPA’s

Vanuatu DMCPA officials have indicated that they are well informed on situations. The collaboration between SIMS and SI NDMO has been outstanding as confidence and timeliness of warnings has improved. SIMS has made several briefings with the SI NDMO before and after the event. DMCPA officials in Fiji appreciated the amount and quality of warnings provided as one of the key mitigating factors especially with the number of fatalities during TC Mick.  A de-briefing session with DISMAC is being planned to identify gaps in the current warning system. Samoa’s Disaster Advisory Committee appreciated the pre and post-season briefings
6.3
Feedback from the Media  

SIMS indicates that there is now huge coverage of severe weather events through all media types. Local and international media in Fiji were very appreciative of the media releases and interviews provided during TC Mick.  The media in Samoa were appreciative especially of the pre-season briefing.
6.4
Objective verification by the NHMS’s  

There were two severe weather event reported during this period: TC Mick and tropical depression 04F. No formal verifications were done. There is abundant evidence of severe weather – of heavy rainfall and strong winds for these events. According to the NHMS’s the issuance of the Warnings issued lead the events by 12- 24 hours. 
However, because there was no formal verification, a number of questions were left unanswered. Did the observations coincide with the prediction (intensity, coverage and timing)? What was used as the time of the onset of the severe weather? Were all islands (forecast areas) affected equally and simultaneously? Did the warnings differentiate between areas and thereby warrant a separate verification? 
Were there any other severe weather events that were observed but not forecast – e.g. >100mm rainfall, winds ≥25 knots or damaging waves? These events must also be tabulated, analyzed and learned from. Was there ensuing damage? 
If there were so few reported severe events how can we reconcile that the SPG charts had few forecasts of NIL Sig? Perhaps there are other unreported events? Perhaps the  SPG charts  has thresholds which are too low, especially for rain and waves  which bolster a high false alarm ratio – i.e. tends to over forecast the situation?  At the same time, forecasters at the NHMSs and the RSMCs should understand how the this Guidance is intended to be used, i.e., a “higher” FAR might be acceptable, to ensure a better POD for actual warnings issued.  
RSMC Wellington produced the following table+:

	Month
	Total number of charts produced
	Number of charts containing significant guidance
	Number of charts with      Nil SIG
	Number of charts containing marginal guidance

	November
	245
	11
	3
	231

	December
	310
	128
	12
	170

	January
	310
	252
	4
	54

	February
	280
	218
	0
	62


+  Note: The statistics in this figure apply to the SPG area as a whole and not individual participating countries. A similar table for each participating country will be available in the next progress report.

Significant guidance = any charts with one or more of rainfalls > 100mm, winds > 30 knots and waves > 3m.
Marginal guidance = any charts with one or more of rainfalls ≤ 100mm, winds ≤ 30 knots and waves ≤ 3m.

Nil SIG = charts with absolutely no guidance whatsoever.

RSMC Wellington produced 1145 Guidance charts over the four months, 609 or just over 50% of these charts contained significant weather guidance (see above definition) and only 19 charts displayed NIL SIG. 

Please note the trend in the amount of severe weather as the TC season progresses.  RSMC Wellington is concerned that the amount of marginal guidance during the less active months may cause charts containing significant guidance to be overlooked.  Should these criteria be changed? Is the wave criterion too low? 

7.
Case studies:

There are no case studies available at this stage.  
The SPG charts for tropical depression 04F indicated severe weather up to 4 days in advance for the Solomon Islands for the 19th, an example is attached in appendix A.  SIMS indicated that their warnings lead the onset of the event by 12-24 hours. There was abundant feedback from DMCPA officials. This could be a good case study.  
8.
Conclusions:

Overall it was a good start for the SWFDDP Pilot phase RA V.   
All NHMSs agreed that the SPG charts were very useful and that overall they had a positive impact on their warning programs. All agreed that the participation in the SWFDPP is a worthwhile endeavour. 

Perhaps the most significant change was how the Solomon Islands went from a reactive mode for weather phenomena to a true forecasting mode.

Several NHMSs would like to see additional Global products available through MetConnect Pacific. 
A greater number of reported severe events would lend itself to a more formal verification program.  Given that SWFDDP should focus on 'severe weather', RSMC Wellington  would like a review  of the thresholds for generating the SPG charts  to avoid prolific amounts of guidance resulting in little or no action. RSMC Wellington will circulate a briefing paper containing suggested changes in the lead-up to the next RSMT meeting.  RSMC Wellington would also suggests that  possible ways of better coordinating the TC info  of TC Outlook on the SPG charts at the next RSMT.

Appendix A
2 days forecast guidance from RSMC Wellington (SPG) issued on the 170226. The guidance shows possible severe weather associated with Tropical depression 04F in the vicinity of the Solomon Islands.
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Appendix B:

South Pacific Guidance chart for 24 hours between 1200 UTC on 11 and 1200 UTC on 12 February 2010 showing a full-range of guidance for TC and non-tropical cyclone weather systems.
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