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Item 2
Matters arising from the seventh session of the RA V Management Group

Severe Weather Forecasting and Disaster Risk Reduction Demonstration Project (SWFDDP)

Full Demonstration Report No 4 for period: 1 November 2011 to 29 February 2012
RSMC Wellington

Full Demonstration Report No 4 for period: 1 November 2011 to 29 February 2012

1. HIGHLIGHTS OVER THE PERIOD

At the end of February 2012, SWFDDP has been running in phase 3 or Full Demonstration mode (involving 9 participating countries). 

Weather Systems: Tropical cyclones

There were 3 tropical cyclones as follows:

· Fina was named at 1500 UTC on 21 December and maintained its tropical cyclone status for just under 24 hours before it was reclassified. It associated cloud band passed over New Caledonia on the 24 December UTC causing torrential rain over the south-eastern end of La Grande Terre (refer to appendix XX)

· Jasmine was named on 4 February UTC. Responsibility passed from Brisbane to Nadi to Wellington and back to Nadi again after Jasmine shifted to north of 25⁰South. It passed over or close to southern Vanuatu and southern Tonga. It remained a tropical cyclone for 12 days.

· Cyril was named at 1800 UTC on 6 February and continued as a tropical cyclone until it was reclassified at 1800 UTC on 8 February. It was located close to central parts of Tonga during its early stages. Responsibility passed from Nadi to Wellington after Cyril crossed the 25⁰South boundary.

Weather Systems: other weather systems

The heavy rain events have been displayed in the following table. Refer to the legend in  how to interpret the data. The criteria used by participating countries don’t necessarily match those used in the production of the South Pacific Guidance (SPG) charts..

	HEAVY RAIN
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Month
	 
	November
	 
	 
	 
	December
	 
	 
	 
	 
	January
	 
	 
	 
	 
	 
	February
	 

	Target days (UTC)
	15
	16-17
	 
	 
	4, 6-7
	19-20
	28-29
	 
	2-3
	6-9
	19-20
	22-25
	29-31
	 
	1-3
	4-6
	8-10
	22

	Solomon Islands
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	138mm** (4,3,2,1,0)
	 
	 
	 
	 
	 

	Vanuatu
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	138mm (4,3,2,1,0)
	 
	239mm (3,2,1,0)
	 
	149mm
	 

	Kiribati
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Tuvalu
	148mm*** (4,3,2,1,0)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Fiji
	157mm (4,3,2,1,0)
	139mm (4,3,2,1,0)
	 
	 
	 
	127mm (3,2,1)
	 
	 
	 
	160mm (4,3,2,1,0)                                   
	 
	 591mm** (4,3,2,1,0)
	 
	 
	 
	 
	123mm (4,3,2,1,0)                                   
	 

	Samoa
	86mm
	 
	 
	 
	118mm (NIS)
	 
	 
	 
	85mm
	83mm
	251mm (4,3,2,1,0) 
	 
	 
	 
	 
	171mm (1,0) 
	 
	 

	Tonga
	 
	209mm (4,3,2,1,0)
	 
	 
	 
	 
	130mm (4,3,2,1,0)
	 
	 
	??? (3,2,1,0)
	 
	 
	 
	 
	 
	 
	 
	 

	Niue
	 
	 
	 
	 
	83mm
	 
	180mm (4,3,2,1,0)
	 
	 
	87mm
	92mm
	 
	95mm
	 
	 
	 
	 
	93mm       (NIS)

	Cook Islands
	 
	 
	 
	 
	 
	 
	110mm (4,3,2,1,0)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


LARGE WAVES

Observations from both Niue and the Cook Islands indicate there was a significant wave event (Combined northwest sea and swell) during 3-7 February.
	Month
	 
	November
	 
	 
	 
	December
	 
	 
	 
	January
	 
	 
	 
	February
	 

	Target days (UTC)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	3
	4-7
	7

	Solomon Islands
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Vanuatu
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Kiribati
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Tuvalu
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Fiji
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Samoa
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Tonga
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Est Comb NW sea & swell 3.5-6m (4,3,2,1,0)
	 

	Niue
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	3-4m (3,2,1,0)

	Cook Islands
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	5m    (3,2,1,0)
	 
	 


STRONG WINDS
Aside from the tropical cyclone impact on Aneityum Island, Vanuatu, there was a northwest wind event during 6-7 February which was marginally gale force over Samoa, Tonga and Niue.

	Month
	November
	 
	 
	                         December
	 
	 
	January
	 
	 
	 
	February
	 

	Target days (UTC)
	15-16
	 
	 
	6-7
	 
	 
	10
	22-23
	 
	6-7
	8
	11-17

	Solomon Islands
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Vanuatu
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	100kt Aneityum Island (4,3,2,1,0)
	 

	Kiribati
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Tuvalu
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Fiji
	25kt (4,3,2,1,0)
	 
	 
	 
	 
	 
	 
	25kt              (1,0)
	 
	 
	 
	 

	Samoa
	 
	 
	 
	 
	 
	 
	 
	 
	 
	G87km/hr (4,3,2,1,0)
	 
	 

	Tonga
	 
	 
	 
	 
	 
	 
	E25kt 
	 
	 
	E30kt (3,2,1,0)
	 
	E25kt

	Niue
	 
	 
	 
	 
	 
	 
	 
	 
	 
	G65km/hr (3,2,1,0)
	 
	 

	Cook Islands
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


Legend:      
	25kt (4,3,2,1,0) = Max 10-minute average  wind in knots. Event appeared on SPG charts from 4 days out to actual day (= 0). Underlined means widespread.

	G87km/hr (4,3,2,1,0) = Max 3-sec gust in kilometres per hour. Event appeared on SPG charts from 4 days out to actual day (= 0). Underlined means widespread.

	125mm (NIS) = Max observed 24 hour rainfall = 125mm. Event Not In SPG charts (NIS).  Not underlined means localised.


2. OVERVIEW OF NWP PRODUCTS
US Satellite hydro-estimation data are also proving useful in estimating how much rainfall has occurred up to the start of the forecast period or an indication of how much might have fallen during an event just completed. 

The following statements have appeared in previous reports but still hold true now:

· The UKMO and ECMWF precipitation probability charts continue to give a weak signal at 100mm over 24 hours and a good signal for 50mm. Wellington forecasters rely on both these products, together with the help of  pattern recognition, to estimate rainfall totals ≥ 100mm in 24 hours. 

· The change in the wind criteria now better matches the guidance produced by UKMO and ECMWF; hence the number of over-forecast strong wind areas remains small. Forecasters continue to rely on local observations to help determine the areal extent of 30kt winds on days one and two.

· Wave guidance continues to appear on the charts in high frequency, but the change in criteria has made a significant difference to the amount of wave guidance south of 15S. Forecasters continue to access ECMWF wave data specifying each half metre, allowing easier determination of waves ≥ 2.5m, north of 15S and ≥ 3.5m, south of 15S. The model guidance has proved to be very reliable with forecasters picking large wave events from 4 days out.

3. PROJECT EVALUATION AGAINST SWFDDP GOALS

This table is designed for NMHSs to give the appropriate feedback

	SWFDDP GOAL
	COMMENT ON PROGRESS TOWARDS EACH GOAL

	To improve the ability of NMHSs to forecast severe weather events
	Awaits feedback from NMHSs.

	To improve the lead time of alerting these events
	Awaits feedback from NMHSs.

	To improve the interaction of NMHSs with Disaster Management and Civil Protection authorities before, during and after severe weather events
	Awaits feedback from NMHSs.

	To identify gaps and areas for improvements
	Awaits feedback from NMHSs.

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


4. EVALUATION OF METCONNECT PACIFIC and SOUTH PACIFIC GUIDANCE CHARTS

Users of the SWFDDP website (version 2 since 15 December 2010),  MetConnect Pacific (http://swfddp.metservice.com/) view the South Pacific Guidance charts on the RSMC Wellington page on first entering the SWFDDP web site.

MetConnect Pacific has continued to operate without any outages and the South Pacific Guidance charts were always updated twice a day. 

The RSMC Darwin images on MetConnect Pacific updated twice a day without any hitches. Under ‘Wind Diagnostics’, there are still a number of fields unavailable.

South Pacific Guidance charts

The criteria for producing the South Pacific Guidance charts were changed on 1 December 2010. The thresholds for rain, wind and waves are now ≥ 100mm/24hrs, winds ≥ 30 knots and waves ≥ 2.5m north of 15S and ≥ 3.5m at & south of 15S

The following table show the number of South Pacific Guidance Charts produced from 1 November 2011 to 29 February 2012 under the various categories and different countries. A total of 1210 South Pacific Guidance charts were produced by RSMC Wellington Lead meteorologists and posted on MetConnect Pacific. Only 20% of these charts contained NIL SIG. The rest contained guidance including 87% with Heavy Rain; 56%, Large Waves; 35%, Strong Wind and 22%, TC references.

Heavy rain/Strong Wind/Larges Wave guidance was often combined for disturbances that showed potential for growing into a tropical cyclone. Heavy Rain guidance was prominent for the Solomon Islands, Vanuatu, Fiji and Tonga signifying the location and persistent nature of the South Pacific Convergence Zone (SPCZ) over this period. Kiribati’s guidance was exclusively for ‘Large waves’ originating from long period north or north-easterly swells from the North Pacific Ocean.

	Nov/Dec/Jan/Feb
	SWFDDP area
	Solomon Islands
	Vanuatu
	Kiribati
	Tuvalu
	Fiji
	Samoa
	Tonga
	Niue
	Cook Islands

	Heavy rain
	834
	344
	299
	0
	82
	376
	161
	271
	203
	225

	Strong wind
	339
	41
	94
	0
	1
	58
	23
	70
	57
	55

	Large waves
	541
	79
	117
	221
	2
	63
	40
	63
	45
	136

	TC references
	207
	3
	54
	0
	0
	13
	0
	56
	25
	12

	Combination of one or more of above
	962
	345
	313
	221
	83
	380
	170
	311
	208
	293

	NIL SIG
	248
	865
	897
	989
	1127
	830
	1040
	899
	1002
	917

	Total
	1210
	1210
	1210
	1210
	1210
	1210
	1210
	1210
	1210
	1210


There is potential for individual countries to take responsibility for keeping a tally of their own statistics including South pacific Guidance charts. At the same time, they could match up forecasts and warnings issued and keep a score of how useful the South Pacific Guidance charts were in leading to a warning, and for any warnings they issue, the probability of success and false alarm ratio for each event. This is something that needs to be explored further and addressed in a future training programme.
The appendix contains SPG charts in the days leading up to the formation of a tropical cyclone or the start of a heavy rainfall or strong wind event NOT associated with a tropical cyclone.

5. SUMMARY 

· Steve Ready represented the region at the 4th WMO SWFDP Steering group meeting in Geneva from 29 February to 2 March 2012. A copy of the Final Report will be circulated separately but there was a lot discussion about what happens after the Demonstration phase (Phase 3) and the sustainability of the various Projects when they reach the operational phase 4.

· The second round of SWFDDP in-country training is planned to be completed before the 2012/2013 cyclone season starting with Samoa and Niue, in May; Fiji and Kiribati, in June; Cook Islands, in September; Tuvalu and Tonga, in October and Solomon Islands and Vanuatu, late October/early November.

· Check out the SPG chart for Jasmine (1500 UTC issue on 30-January-2012 (5 days before Jasmine was named)) to see how the dashed line along 15⁰South marks the boundary for the change in the wave criteria. 

· During the 2011/2012 cyclone season, whenever a Tropical Cyclone Outlook is in force during day 1 and day 2 and no tropical cyclone has been named, Wellington forecasters have been including extra rain/wind/wave information as part of the ‘TC Outlook’ area instead of in a separate area (See below for the first SPG chart for tropical cyclone Fina). 

· RSMC Wellington is continuing to provide useful guidance on potentially heavy rain and/or strong winds and/or large waves, possibly hinting at tropical cyclone, on day 4 and day 5 to supplement, Nadi’s 3-day TC Outlook.

· In the absence of radar and a good network of raingauges, satellite hydro-estimators provide the only tool for monitoring the environment closely and helping with the forecasting of short period rainfalls. 

· Steve Ready is still liaising with Ray Tanabe, the Director of the Central Pacific Hurricane Center about USA progress in getting the WRF model to run over the South Pacific area. At this stage, the USA is likely to provide images from WRF12km run over the entire SWFDDP domain as well as a WRF 4km run over a smaller domain, including Samoa and Niue. Will advise when something more is known.

· The big challenge ahead is for NMHSs to find a way to introduce new or revised products (using values especially for rainfall and waves) based on the guidance information available on MetConnect Pacific

6. CASE STUDY

Refer to case study (in appendix xxx) produced by New Caledonia on the torrential rain from the main cloud band feeding tropical cyclone Fina. 

7. APPENDICES 

A. Tropical cyclone events

The following are South Pacific Guidance charts leading up to the naming of tropical cyclones Fina, Jasmine and Cyril.

FINA:  Named 1500 UTC on 21-December-2011 
Comment: Fina was short-lived tropical cyclone and difficult 

to pick from more than 2 days out.

1500 UTC issue on 20-December-2012 (Day before Fina was named)
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1500 UTC issue on 19-December-2012 (2 days before Fina was named)
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1500 UTC issue on 18-December-2012 (3 days before Fina was named)
19/AM (2 Days out)
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1500 UTC issue on 17-December-2012 (4 days before Fina was named)
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1500 UTC issue on 16-December-2012 (5 days before Fina was named)
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JASMINE:  Named 1200 UTC on 4-February-2012

Comment: The cyclonic feature that gave rise to Jasmine 

was well-flagged by the global models from 5 days out.

1500 UTC issue on 3-February-2012 (Day before Jasmine was named)
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1500 UTC issue on 2-February-2012 (2 days before Jasmine was named)
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1500 UTC issue on 1-February-2012 (3 days before Jasmine was named)
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1500 UTC issue on 31-January-2012 (4 days before Jasmine was named)
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1500 UTC issue on 30-January-2012 (5 days before Jasmine was named)
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CYRIL:  Named 1800 UTC on 6-February-2012

Comment: It was difficult to plot Cyril’s formation from a few days 

out due to its small size.  It wasn’t until the day before it was officially

named that cyclogenesis seemed a distinct possibility.

1500 UTC issue on 6-February-2012 (Few hours before Cyril was named)
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1500 UTC issue on 5-February-2012 (Day before Cyril was named)
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1500 UTC issue on 4-February-2012 (2 days before Cyril was named)
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1500 UTC issue on 3-February-2012 (3 days before Cyril was named)
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1500 UTC issue on 2-February-2012 (4 days before Cyril was named)
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B. Non-tropical cyclone events (5 have been referenced below)

· EXTREME RAINFALL and FLOODING EVENT over FIJI: 22-25 January – 591mm (119mm/6hr on 24th)

Comment: Heavy rain forecast 4 days in advance. Note the mention of 150-200mm per day on the chart,

the day before the event started when any warning would’ve been issued. This event also caused two fatalities in the big island of Savaii
1500 UTC issue on 22-January-2012 (starting day 

for this event)
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1500 UTC issue on 21-January-2012 (day before

start of this event)
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1500 UTC issue on 20-January-2012 (2 days before

start of this event)
[image: image19.png]2 £0

221200-231200UTC

Large Waves:
By Northeast swgll
N \ . 25m =125, gasing
< 105
=~
!
- Py \
205 - 205
azwznnéwznnm& \
eay Rajn
Conencp Moderate 120023120007
‘Northerly 30kt eaing
Large

Combined northerly
o, ouing
Confidence Low

15 a5

180E 1706 180 170w 180w





1500 UTC issue on 19-January-2012 (3 days before

start of this event)
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1500 UTC issue on 18-January-2012 (4 days before

start of this event)
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· HIT for HEAVY RAIN and FALSE ALARM for WIND over FIJI: 14-15 November – Nabouwalu 157mm and 25kt.

Comment: Heavy rain and strong winds forecast 4 days in advance associated with 01F. Note the mention of 150-200mm per day on the chart 

from 2 days before the event started..

1500 UTC issue on 14-November-2012 (actual event day)
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1500 UTC issue on 13-November-2012 (1 day before)
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1500 UTC issue on 12-November-2012 (2 days before)
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1500 UTC issue on 11-November-2012 (3 days before)
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1500 UTC issue on 10-November-2012 (4 days before)
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· HEAVY RAIN and FLOODING over SAMOA: 19-20 January – Alaoa on Upolu (central) 251mm

Comment:  Heavy rain was forecast from 4 days out. The event caused 2 deaths on the big island of Savaii
1500 UTC issue on 19-January-2012 (actual event day)
[image: image27.png]+
= =
1-201200UTC
[T — br200 201200070
nce Moderats, otheset swell
onfidence High
b
"
105 105
191200-201200UTC
Pty Fan
00w o
Confidence Moderate &
205 TIT200-20T 2000 7T 205
Heavy Rain: N
100-150mm
Confidence Modprate
05 05
o e 10 1w o





1500 UTC issue on 18-January-2012 (1 day before)
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1500 UTC issue on 17-January-2012 (2 days before)
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1500 UTC issue on 16-January-2012 (3 days before)
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1500 UTC issue on 15-January-2012 (4 days before)
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