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1 Overview: 
1.1 Introduction: 

The meeting of the Regional Subproject Management Team (RSMT) of the Severe Weather Forecasting and 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 NMHS’s is 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 NMHSs 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 also has the distinction of participating as a NMHS, through its RSMC. 
The Global centres ECMWF and the Met Office UK are participating actively.  The Met Office has 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 Japan (JMA) and  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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SWFDDP 'South Pacific Window' (subset of the above map)
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The third Progress Report follows the second Progress Report. Unlike the first two Progress reports which covered four monthly periods, this third report covers a shorter period in order to  make it available for the 2nd RSMT meeting to be held in Wellington, New Zealand Nov 1-4, 2010. This progress report compiles the feedback received from the RSMC’s and the NMHS's 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 also be used in order to ascertain the pertinence and  the quality of the warnings and improvement of the warning services the NMHS's delivered to the Disaster Management and Civil Protection Authorities - `DMCPA`.  The 3-month evaluation table is used to identify all severe weather events in the reporting period (1 July 2010 – 30 Sept 2010).
	Feedback received from participating RSMC and NMHS`s  for the period 1 July 2010 - 30 Sept 2010

	Centre/Country

3 month report

3-month evaluation table 

Verification of warnings

Case studies

RSMC Wellington

x

n/a
1
RSMC Darwin

x

n/a
n/a
RSMC Nadi

X0
n/a
n/a
NMHS Samoa

x
x

2
NMHS Solomon Is.

x

x

2
NMHS Vanuatu

n/a
n/a
n/a
NMHS Fiji/Nadi

X0

x

2



X0   NMHS Fiji sent in a progress report that referred to some RSMC activities.
1 RSMC Wellington has begun verification of the South Pacific Guidance as outlined in this report 
2 No NMHS has presented formal verifications of their warnings yet  
SWFDDP news: 

The 2nd RSMT meeting will be held on 1-4 November 2010 at the James Cook Grand Chancellor Hotel, Wellington N.Z. to discuss (among other items) the expansion of the pilot to the full demonstration phase.

2.
Input from RSMC’s and Global centres: 
2.1 RSMC Wellington: 
As the lead RSMC for this project, Wellington continued to provide a platform (MetConnect Pacific at www.swfddp.metservice.com) for the SWFDDP products.  This web site also provides helpful background material and links to other global centres, RSMC’s and the NMHS's. Twice daily the RSMC staff produces the RSMC Daily Severe Weather Forecasting Guidance Products or referred to as the “South Pacific Guidance (SPG)” charts.  These charts contain forecasts of severe weather phenomena with thresholds for rainfall >50mm/24 hours, winds ≥25 knots, and waves ≥ 2.5m for day 1 to day 5.

A total of 920 South Pacific Guidance charts were produced by RSMC Wellington Lead meteorologists and posted on MetConnect Pacific. Of these charts 289 (about 31%) contained significant guidance (i.e. any charts with one or more of - rainfalls > 100mm, winds > 30 knots,  waves > 3 metres and TC reference information), and 282 of the significant guidance charts were for large waves (nearly 98%).  82 charts (about 11%) displayed NIL SIG. 
Currently, development work is in progress on MetConnect Pacific, version 2. This new version will restore the images to the RSMC Darwin web page, build in a JavaScript player, update the satellite page as well as a number of other pages to make it more user friendly in time for the Full Demonstration phase. In the meantime, the RSMC Darwin charts can be accessed by clicking on the 'RSMC Darwin Login' button on MetConnect Pacific. 
2.2 RSMC Darwin: 
.  Operational NWP products from ACCESS-T have been developed for the Pacific region and are currently available directly from the RSMC Darwin web page (the link and password are available under the RSMC Darwin tab on the MetConnect Pacific site).  Unfortunately these charts are not yet available on the MetConnect Pacific site but work is currently underway to enable the ftp transfer of ACCESS-T products directly to the site. 

The project to redesign the RSMC Darwin web page, including a page focussed on climate diagnostic products, is progressing and several climate diagnostic products have recently been converted from experimental to operational status. 

The Bureau of Meteorology has recently appointed a national Tropical Cyclone Competency Trainer, Joe Courtney, with extensive experience in tropical cyclone forecasting operations. Joe has completed a tour of South Pacific meteorological services providing training for forecasters in tropical cyclone forecasting and  an upgrade to the Bureau-supplied operational software,  ‘TC Module’. Joe’s itineraryincluded visits to RSMC Nadi, Samoa, Vanuatu, Tonga and the Solomon Islands during August and September 2010. 

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. 
2.4 Products from global centres: 
ECMWF: As outlined in the previous progress reports the ECMWF products continued through this time period and were well received.  

Met Office UK:  As outlined in the previous progress reports,  the Met Office’s products continued through this time period. 

Other centres: As reported in the previous progress reports, RSMC Wellington is still liaising with Météo-France, USA and JMA about obtaining additional products in the future.  .At the moment, the JMA operational ensemble prediction model only generates perturbations for the northern hemisphere. JMA has plans to go more global with their EPS in a year or so. UKMO has plans to expand its global lightning network into the Pacific region with maybe a lightning detector based in the tropical South Pacific. This should have positive spin-offs for Pacific Island countries without radar surveillance technology.

3.
Summary of the severe weather events 1 July to 30 September 2010
3.1
RSMC Wellington:

A non-cyclone related significant rainfall event affected Rotuma Island, Fiji, on 9 July 2010 UTC (see Fiji below). The event was isolated, with no reports of heavy rain from other parts of Fiji or the surrounding islands.  The formation was typical of a cool season event, with activation on a weak surface feature due to an approaching upper trough and favourable positioning of the subtropical jet and this is believed to be the catalyst for the heavy rain. It was however, due to the isolated nature of the heavy rain, a difficult event to accurately forecast. This event was not forecasted by the South Pacific Guidance, instead focussing on a region southwest of Fiji after 1200 UTC on the 9th. 

A heavy southwesterly swell affected many southern parts of the southwest Pacific, from 19th to 20th September UTC. This event was well forecasted by the models, enabling RSMC Wellington lead forecasters to anticipate the event 5 days in advance. A broad slow moving trough lying just southeast of New Zealand, targeted a period of persistent and very strong southwesterlies over the southern ocean and Tasman Sea, a very broad region, allowing a large swell to be generated and propagate north to the Pacific Islands. Observations of heavy swell were received from Tonga (Niuatoputapu Island), Tuvalu (Niulakita Island) and Fiji (Tavarua Island).

3.2 Solomon Islands: 

From 18 July to Aug 3, 2010 moderate to strong southeast trade winds affected the Solomon Islands Waters. Easterlies covered most of the South pacific.  Some marine warnings were issued.

During Sept 19-20th,, moderate to heavy south to southwest swell event over the South Pacific. Warnings were issued for southern waters including Rennell & Bellona, Santa Cruz, southern Makira and Guadalcanal. 

3.3
Vanuatu:

No report was available from Vanuatu.

3.4           Fiji:

a ) An active South Pacific Convergence Zone  over Rotuma caused heavy rainfall (149mm in 24 hours) on 9 July 2010. No warnings were issued. 

b) An active trough moving across Fiji on the 10 and 11 July  caused substantial rain over most places with isolated heavy falls. Labasa Airport on Vanua Levu recorded 111 mm In 24 hours. A rainfall warning was issued for this event.
c) There was a heavy swell event between 19th and 21st September 2010 over Fiji waters especially the southern coast of Viti Levu. Neither serious damage nor fatalities were reported. "Moderate to severe swell was in our marine forecasts” from Sunday 19 to Mon 20 September".  
3.5
Samoa
On September 29, the strong gusty winds that were recorded by the Mulinuu AWS (max wind gust 69km/h) seemed to be confined to a small area to the west of Apia Town and Mulinuu Peninsula.  This was a local event since the recorded winds speeds were much less at the Fagalii airport AWS (only 6 kilometer E-ESE of the Meteorology Office at Mulinuu)  and at Mt. Fiamoe (14 kilometers directly south of Meteorology office and nearly 1000m above sea level). 
Numerous thunderstorms were observed by several staff along the northern coastal area and around Apia Town from 290200 to 290500 UTC.

No warnings were issued. 

4.
Comments about the SPG and the NWP products.

RSMC Wellington: The UKMO and ECMWF precipitation probability charts continue to give a good signal for 50mm over 24 hours, but it is normally very weak for 100mm. Forecasters use this guidance, and pattern recognition, to help differentiate between significant and not so significant events.

The UKMO wind guidance has also proved to be very reliable, and over the period has given a consistent signal for >20kt, but little for >30kt. However, with only > 20 and > 30kt guidance, the 25kt threshold in the South Pacific Guidance can be difficult to determine and hence often over-forecasted. To prevent over-forecasting in the short term, forecasters rely on local observations to determine the extent of the area which is reaching 25kt.  

Wave guidance continues to dominate the charts as a result of the low threshold of 2.5m. The challenge is similar to the wind with the EC wave guidance available for 2m and 4m making it difficult for the forecasters to ascertain how much of the 2m guidance actually bridges the 2.5m threshold.
Fiji: a) For the Rotuma rainfall event neither the SPG nor the global products were useful; this event has led to case a study by RSMC Wellington (see below). For b) and c), the SPG and the global products were useful and helped  in the formulation of text in the routine forecasts.  Fiji found the ECMWF products and the UKMO products the most useful . 

Samoa:  for the localised gusty wind event,  neither the SPG nor the UKMO and ECMWF products provided any guidance.    

SIMS: Access to SPG products has made it possible for SIMS to forecast severe weather events. With the guidance from RSMC Wellington SIMS can narrow the forecast areas and timing for events and gives the forecaster more confidence.       South Pacific Guidance is well updated and it is improving all the time. Both the TC Outlooks from Nadi and Brisbane are quality advisories that would need to improve on nascent severe weather

5.
Project evaluation against SWFDDP goals: 

5.1
To improve the ability of NMHSs to forecast severe weather events

All NMHSs agreed that the SWFDDP products and, in particular, the SPG charts has increased the NMHSs’ ability to issue warnings and strengthen the forecasters’ confidence in doing so. In Samoa’s case, the high winds were due to a local convective event not forecast on the SPG charts nor the global forecasts.

5.2
To improve the lead time of alerting these events 

All NMHSs agreed that the SWFDDP products allowed them to improve the lead time.   Fiji’s  forecasters have become more proactive.

5.3
To improve the interaction of NMHSs with Disaster Management and Civil Protection Authorities (DMCPA) before, during and after severe weather events

All NMHSs agreed that the SWFDDP products allowed them to improve links with their national DMCPA.  Fiji stated that no collaboration with the DMCPA was required during this period.  The collaboration between SIMS and SI National Disaster Management Office (NDMO) has been outstanding as confidence and timeliness of warnings has improved. SIMS recommends a yearly workshop to improve relations. In Samoa, the DMCPA is developing a National Communications plan. 

5.4
To identify gaps and areas for improvements

Fiji stated it has a very young batch of forecasters.  SIMS would like additional training; additional manned or automated surface stations in the Solomon Islands would greatly  facilitate the forecast process and help the verification process.  SIMS would also like access to higher resolution satellite imagery and a link to upper air data..SIMS requires additional staff with meteorologist skills.  Samoa encourages their forecasters to develop their local forecasting skills. They would also like to develop a meso-scale severe weather model. Samoa is extending the AWS observing program and installing a wind profiler by the end of 2011. 

5.5
To improve the skill of products from Global Centres and RSMCs through feedback from NMHSs

As mentioned in the previous progress reports, RSMC Wellington noted that there are many, many instances when the SPG charts show waves of 2.5m or more. Wellington will recommend a higher threshold for large waves at the RSMT meeting in November 2010. 

RSMC Wellington finds that the UKMO and ECMWF ensemble data are very useful in helping to pick heavy rainfall in the range of 50 to 100mm in 24 hours. For amounts in excess of 100mm, the forecaster is usually left to decide how poorly the models have unresolved higher rainfalls.

The wind guidance from both the ECMWF and UKMO has usually proved very reliable. SIMS echoes these assessments and for rainfall as well and also likes the TXLAPS products. SIMS found the SPG as well as Nadi and Brisbane’s products very useful.. 

Local severe events noted in this report were not forecast by the NWP guidance. 
6.
Evaluation of the weather warnings: 
6.1
Feedback from the public 

Fiji:  continuous public awareness and education was important throughout severe weather activity. Warnings were generally appreciated. 

In Samoa, the public appreciated the timeliness of the warnings. 

In the Solomon Islands, the public is aware of the improvements of the forecasts and has shown an increased confidence in the warnings. 
6.2
Feedback from the DMCPA’s

In Fiji, officials appreciated the amount and quality of warnings. As mentioned above, the 12 May debrief provided an opportunity to identify gaps. 

The collaboration between SIMS and SI NDMO (National Disaster Management Office) 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 Samoa, there was no feedback from the DMCPA.

6.3
Feedback from the Media  

Fiji: Local and international media were very appreciative of the media releases and interviews provided during TC Tomas and Ului, as well as the previous ones that affected the region.

SIMS: There is now a huge coverage of severe weather events throughout the various media.

In Samoa, there was no feedback from the media.

6.4
Objective verification by the NMHS's  

The following is an objective verification by RSMC Wellington. 

As outlined in the first progress report plan Q1: Progress Report: 1 November 2009 - 28 February 2010 , the present criteria (rainfall >50mm, winds ≥25kts, waves ≥2.5) means the   severe weather guidance thresholds are too low. As a result, a more realistic and stringent set of criteria known as "Significant Guidance"  (rainfall >100mm, winds >30kts, waves > 3 metres and references to TCs) were used to evaluate the charts.  
The following table shows the amount of this "Significant Guidance"  that was issued and expected to affect the various countries in the Pilot in the various categories (Heavy rain, strong winds, large waves and TC activity)
	Information on South Pacific Guidance charts
	July 10
	Aug-10
	Sept-10

	Total number of charts produced in each month
	310
	310
	300

	Number of these charts with SIGNIFICANT guidance for whole area
	101
	45
	143

	affecting the Solomons only
	 
	 
	36
	5
	29

	affecting Vanuatu only
	 
	 
	64
	4
	80

	affecting Fiji only
	 
	 
	 
	47
	6
	73

	affecting Samoa only
	 
	 
	 
	14
	2
	50

	 
	 
	 
	 
	 
	 
	 
	 

	No of charts with Heavy Rain > 100mm
	 
	0
	2
	0

	Solomons
	 
	 
	 
	 
	0
	2
	0

	Vanuatu
	 
	 
	 
	 
	0
	0
	0

	Fiji
	 
	 
	 
	 
	0
	0
	0

	Samoa
	 
	 
	 
	 
	0
	0
	0

	 
	 
	 
	 
	 
	 
	 
	 

	No of charts with Strong Wind > 30 knots
	16
	2
	3

	Solomons
	 
	 
	 
	 
	6
	0
	2

	Vanuatu
	 
	 
	 
	 
	8
	0
	2

	Fiji
	 
	 
	 
	 
	4
	0
	2

	Samoa
	 
	 
	 
	 
	1
	0
	2

	 
	 
	 
	 
	 
	 
	 
	 

	No of charts with Large Waves > 3m
	 
	101
	42
	143

	Solomons
	 
	 
	 
	 
	38
	3
	28

	Vanuatu
	 
	 
	 
	 
	65
	4
	79

	Fiji
	 
	 
	 
	 
	47
	6
	72

	Samoa
	 
	 
	 
	 
	14
	2
	49

	 
	 
	 
	 
	 
	 
	 
	 

	No of charts with TC references
	 
	0
	0
	0

	Solomons
	 
	 
	 
	 
	0
	0
	0

	Vanuatu
	 
	 
	 
	 
	0
	0
	0

	Fiji
	 
	 
	 
	 
	0
	0
	0

	Samoa
	 
	 
	 
	 
	0
	0
	0

	 
	 
	 
	 
	 
	 
	 
	 

	No of charts with NILSIG
	 
	 
	2
	67
	13


The following table contains the guidance produced by RSMC Wellington in the lead up to the heavy rainfall event in Rotuma Island Fiji and for the heavy southerly swell event. 

The SPG did not give prior warning to the rainfall event, and investigation began too late after the occurrence to access the NWP guidance at the time of the event. 

The heavy southerly swell which came up through the Tasman Sea and affected parts of the Project area was well forecast by both the NWP and South Pacific Guidance.

	FIJI
	July-10
	

	 
	081200-091200 UTC

	 
	Heavy Rain 

	Forecast on actual day
	None

	Forecast issued day before
	None

	Forecast issued 2 days before
	None

	Forecast issued 3 days before
	None

	Forecast issued 4 days before
	None

	 
	090000-1200Z

	Observations
	149mm in 12 hours at Rotuma Island Airport 

	 
	 

	TONGA, TUVALU, FIJI
	September-10

	 
	19-20 September UTC

	 
	Large Waves 

	Forecast on actual day
	2.5 to 4m High

	Forecast issued day before
	2.5 to 4m Mod 

	Forecast issued 2 days before
	 2.5 to 4m Low

	Forecast issued 3 days before
	2.5 to 4.5m Low 

	Forecast issued 4 days before
	 2.5 to 4.5m Low

	 
	19-20 September UTC

	Observations
	Fiji (Tavarua Island) Surfers visual report of big waves (surfline.com)

Tonga (Niuatoputapu Island) reported 2-3 metre swell 

Tuvalu (Niulakita Island) 3-4 metre southerly swell,


7.
Case studies:

A case study has been produced by RSMC Wellington for the Rotuma Island heavy rainfall event. 

Work has started on the Vanuatu event in June which is an example of a classical cool season event. The information will provide the RSMC forecasters with a pattern to recognise in similar synoptic situations.
8.
Conclusions:

Overall, it was a good 3nd reporting period for the SWFDDP Pilot phase in RA V.

All NMHSs agreed that the SPG charts were very useful and that overall they had a positive impact on their forecasting and warning programs. All agreed that the participation in the SWFDPP is a worthwhile endeavour. The NMHS's found the products from the global centres also very useful. 

In this reporting period, local convective activity produced severe weather in Fiji which will be the subject of a case study. There was also a local convective event in Samoa. Warnings were not issued for either of these events and there was no indication in the NWP guidance. 
The wind guidance from both ECMWF and UKMO has proved very reliable, however, without a specific 25kt threshold to match the criteria on the SPG charts means there is a lot of guidance that doesn't fall into the category of "severe weather" in the true sense. 

The above comment is also pertinent for  the EC wave data as the SPG chart criteria sits at 2.5m but the NWP guidance is only available for 2m and 4m wave heights. Hence, large wave guidance dominates the SPG. 

RSMC Wellington will recommend changes to the wind, rain and wave thresholds used in the production of the South Pacific Guidance charts at the RSMT meeting in November 2010.

At the beginning of the Demonstration phase (planned for November 2010), RSMC Wellington will provide additional information on rain/wind/waves for day 1 and day 2 for  areas where a TC Outlook is in force and  no tropical cyclone exists or has been named. This is designed to help fill the shortfall in specifics about heavy rain/strong winds/large waves when a simple TC Outlook area replaces a set of separate rain, wind and wave areas.

The TC Outlook produced by RSMC Nadi only extended out to 3 days which meant RSMC Wellington had to adapt the 'Heavy Rain' part of the  South Pacific Guidance tool to include information about possible TC formation on days 4 and 5. RSMC Nadi has plans to extend the TC Outlook to 5 days at the beginning of the 2010/2011 cyclone season.

. 
The UKMO and ECMWF ensemble data is very useful in helping to pick heavy rainfall in the range of 50 to 100mm in 24 hours. For amounts in excess of 100mm, the forecaster is usually left to decide how poorly the models had resolved higher rainfalls.

.

. 

