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Summary and purpose of document

This document proposes a regional subproject in RA V Pacific Island Countries, focusing on severe weather associated with Tropical Cyclones.  

Action Proposed  

The meeting is invited to consider whether a regional subproject in RA V Pacific Island Countries focusing on Tropical Cyclones could commence in the 2008/09 season.  
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1. Introduction

Pacific Island Countries (PICs) in RA V comprise a group of small self-governing developing states widely dispersed across a vast expanse of the tropical western Pacific Ocean.

PICs are particularly vulnerable to severe weather hazards due to their isolation, small financial reserves and a predominantly cash economy dependent on weather–affected activities such as tourism, fishing and subsistence agriculture. Severe weather associated with tropical cyclones is the primary weather hazard affecting PICs, with an average of nine tropical cyclones occurring annually in the southwest Pacific region, usually between October and April. Each tropical cyclone has the potential to affect several countries and many individual islands during its lifespan of days or weeks.

Tropical cyclones have a significant impact on the productivity of PICs, causing deaths, injuries, social disruption and economic hardship for the population.  In particular, wind and wave damage to infrastructure, salt water inundation of food crops, contamination of limited subterranean fresh water supplies, interruptions to power supplies and transportation cause major disruption.  Repeated tropical cyclone impacts can limit the economic growth of small island states as the time and expense of recovery activities can prevent further development for substantial periods.    

Islands not directly struck by tropical cyclones, especially those close to the Equator may be subject to peripheral effects such as westerly wind bursts, large waves, swell and storm surge. These effects are most significant for low islands and atolls in regions affected by rising sea levels, where large areas of productive land may be increasingly inundated and eroded. 

Severe weather impacts in the region not directly associated with tropical cyclones include strong winds, widespread heavy rain and flooding caused by tropical depressions or monsoonal activity and also localized strong winds and flash flooding caused by intense thunderstorms. 

Hazard mitigation and risk reduction actions against the impact of tropical cyclones are normally triggered by the well-established tropical cyclone warning services provided by RSMC Nadi-TCC (Tropical Cyclone Centre) as described below. Additional public education activities and testing of communications and alerting systems are also carried out prior to and during each tropical cyclone season by National Hydrology and Meteorological Services (NHMSs) and Disaster Management and Civil Protection Authorities (DMCPAs).   

Improvements in forecasting severe weather associated with tropical cyclones and in the communication of potential threats and mitigating actions to island populations should lead to a reduction in economic and social impacts.

2. RA V Tropical Cyclone Warning Services  

The Tropical Cyclone Operational Plan for the South Pacific and South-east Indian Ocean (WMO Report No. TCP-24) sets out the existing coordinated systems and arrangements agreed upon by the RA V Tropical Cyclone Committee (TCC) towards providing the most effective tropical cyclone warning system for the region. http://www.wmo.ch/pages/prog/www/tcp/operational-plans.html
RSMC Nadi-TCC is one of six regional centres globally designated as RSMC with activity specialization in tropical cyclones. It is responsible for the provision of ‘first-level’ tropical cyclone information to assist southwest Pacific NHMSs in preparing alerts and warnings for their countries. Services provided by RSMC Nadi include tropical cyclone warnings for eight PICs, special advisories for two PICs and tropical disturbance advisories, marine and aviation warnings for an extensive area of the tropical South Pacific Ocean – Figures 1 and 2.  http://www.met.gov.fj/index.php   

Tropical cyclone warnings for specific regional areas are also provided by NHMSs in New Zealand, New Caledonia and Tahiti, and by Tropical Cyclone Warning Centres (TCWCs) in Australia, Papua New Guinea and Indonesia.   

RSMC Darwin has geographic specialization in the Asia-Pacific region and activity specialization in the provision of tropical analysis, prognosis and diagnostic products throughout its RSMC area. It also provides tropical cyclone advisory services for the north Australian region http://www.bom.gov.au/weather/nt/rsmc/  

The routine regional analyses and modeling products produced at RSMC Darwin and the status of RSMC Nadi as the official provider of tropical cyclone warnings and advisories to NHMSs in the southwest Pacific region provides an ideal structure for a regional Severe Weather Forecasting Demonstration Project (SWFDP) subproject in RA V.  

3. NWP Tropical Cyclone Products

Forecasts and warnings for tropical cyclones involve an assessment of tropical cyclone genesis potential, track and intensity prediction and extra-tropical transition. 

Significant improvements have been made in tropical cyclone track forecasting during the past 10-15 years, primarily due to improved conceptual models and numerical modeling of the broad-scale environment. Improvements in modeling tropical cyclone genesis and intensification have been slower due to the need for sufficiently high model resolution to capture the development of the tropical cyclone core and eye-wall on a scale of between 10 and 50 km. Areas that especially require further research are rapid intensification, landfall processes, interactions with topography, rainfall distribution, wave and swell generation.     

The following summarises current NWP products available to RA V RSMCs and NHMSs, and the extensions of these services required for an SWFDP subproject:

Global models

A limited suite of output fields from global models are available to PIC NHMSs from the ECMWF, UKMO, JMA, ABM and various US sources.  RSMC Nadi receives more extensive NWP grid-point data directly from Melbourne.  Most PIC NHMSs have no GTS link, so rely on the internet via small bandwidth communication links. This limits timely access to graphical products essential for tropical cyclone forecasting.

It was found during the RA I SWFDP subproject that the ECMWF upper level wind fields handled the development and movement of tropical lows very well, even when predicting beyond 3 days. This is consistent with the experience of forecasters in Australian TCWCs, where deterministic global model guidance from all available centres are used in forecasts of tropical cyclone genesis, intensification and movement. 

Recently introduced tropical cyclone ensemble prediction system (EPS) products produced by some global centres have also proven useful in tropical cyclone forecasting. It is hoped that the global centres involved in the SWFDP will collaborate to develop additional tailored EPS-based products for the RA V subproject, specifically focused on tropical cyclone genesis and forecasting. 

Regional and high-resolution models

The Australian Bureau of Meteorology (ABM) suite of models includes a global spectral model (GASP) and various nested regional and high-resolution models run over local domains.  The implementation of the Australian Community Climate and Earth Simulator (ACCESS) during 2008/09 will incorporate the UKMO Unified Model and 4DVAR assimilation scheme and is expected to provide significantly improved forecasts.  

RSMC Darwin provides tropical NWP output for countries in the Asia-Pacific region via password-protected registered-user web pages. The Tropical Extended Limited Area Prediction System (TXLAPS) operates over a domain 48N-45S, 60E-143W with a grid spacing of 0.375 degrees and has recently been upgraded to 61 vertical levels. Many sources of satellite data are assimilated to capture areas of deep convection that could lead to the formation of tropical depressions, the precursors of tropical cyclones – Figure 3. 

A tropical cyclone bogus system ensures correct initialisation of TXLAPS runs and also triggers the high-resolution Tropical Cyclone Limited Area Prediction System (TCLAPS) centred on up to three individual tropical cyclones within the TXLAPS domain – Figures 4 and 5. An experimental high-resolution tropical cyclone genesis model (GLAPS) is also being tested on tropical depressions in the RSMC domain – Figure 6. 

Diagnostics useful for the assessment of tropical cyclone genesis, intensification and tracking are created from TXLAPS, including deep-layer mean charts, potential vorticity and wind fields at various levels. The suite of diagnostics provided from Darwin RSMC is being extended to incorporate additional fields relevant to severe weather forecasting, including cyclogenesis parameters, ‘poor man’s ensemble’ rainfall and thunderstorm forecasting indices.    

Single model ensembles

The ECMWF tropical cyclone ensemble prediction system contains 50 members plus a control, in which adiabatic singular vector perturbations are applied in the vicinity of tropical cyclone locations. Output products include a strike probability map and a Lagrangian Meteogram highlighting the distribution of tropical cyclone central pressure and 10-metre wind speed forecasts in the ensemble – Figure 7.

http://www.ecmwf.int/products/forecasts/d/charts/medium/tropcyclones/Forecast/
An experimental 24-member 15-day tropical cyclone ensemble prediction scheme has recently been introduced by the UKMO from MOGREPS, providing maps of ensemble forecast tracks and strike probability - Figure 8.

http://www.metoffice.gov.uk/research/nwp/ensemble/index.html
A 33-member ensemble of 10-day GASP forecasts is being run in experimental mode by the Bureau of Meteorology. However, the output is likely to be of limited use for tropical cyclone forecasting as singular vector perturbations are not applied in tropical regions.  

Activities initiated in an RA V SWFDP subproject such as improved product dissemination and training in interpretation of ensemble products would assist RSMC Nadi and PIC NHMSs forecast severe weather hazards in the region. Access to regional heavy rainfall and strong wind threshold charts from global centres would also be useful.

Multiple model ensembles – consensus forecasting

Improved tropical cyclone track forecasting skill has been demonstrated through the objective blending of independent NWP forecasts into a consensus average (Burton, 2006). The “consensus technique” has become the primary method used in operational tropical cyclone track forecasting during the past five years.  The method requires access to between five and eight independent NWP track predictions and a system for displaying and combining the tracks into a consensus forecast. 

Most NWP centres run vortex trackers which automatically produce tropical cyclone track files for use in display systems. The track files are available via various sources, eg. via GTS (UKMO), direct file transfer (ECMWF, JMA, TXLAPS and TCLAPS), or by file download from a password-protected web site (US model track files made available by the Joint Typhoon Warning Center, Hawaii).  

RSMC Nadi and Australian TCWCs use the ABM “TC Module” software to display track data, create consensus forecast tracks and then generate text and graphical products for dissemination to the public. ABM graphical products have evolved during the past several years to include the past track, the current position and wind radii of a tropical cyclone, together with its “Official Forecast Track” out to +48 hours and a polygon representing the forecast track uncertainty – see Figure 9 and http://www.bom.gov.au/weather/cyclone/about/warnings/graphicalTCForecast.shtml
Australian TCWCs also provide storm tide predictions and tropical cyclone track forecasts out to +72 hours for emergency management authorities, which are then used for planning evacuation and mitigation strategies.  An RA V SWFDP subproject provides an opportunity to trial the utility of products containing track uncertainty information to PIC NHMSs and DMCPAs.  

The presentation of all tropical cyclone warnings and advisories on a single public ABM web page, together with related information and recommended DMCPA preparatory and safety procedures provides a useful model for web sites which could be established by RSMCs or NHMSs as part of the proposed RA V subproject - http://www.bom.gov.au/weather/cyclone/ 

A ‘poor man’s’ ensemble rainfall prediction scheme based on a group of global and regional models is also run by ABM for the Australian region. This scheme is being extended to include the southwest Pacific region and should be available ready for the 2008/09 season.

4. Support for an SWFDP Subproject in the South Pacific

The 15th World Meteorological Congress in May 2007 requested that the Commission for Basic Systems consider the possibility of implementing similar projects (to the SWFDP RA I subproject) in the South Pacific islands (WMO-No.1026).  

A Needs Analysis for the Strengthening of Pacific Islands Meteorological Services completed by the South Pacific Regional Environment Program (SPREP) in 2000, identified improved severe weather warnings services as a priority area common to Pacific Small Island Developing States (RAV/WG/PIW/Doc5.0, 2005).

Interest in an SWFDP subproject in the South Pacific has also been noted in the Southern Hemisphere Thorpex Implementation Plan (V14 Draft 04, June 2007) and at the 12th meeting of RA V Regional Meteorological Service Directors (July 2007).

The 2007 WMO fact-finding mission to RSMC Nadi strongly recommended the promotion of an SWFDP to strengthen the delivery of weather forecasting and warning services of RSMC Nadi, particularly for severe weather associated with tropical cyclones.  

RSMC Nadi has stated that it is fully committed and has expressed a willingness to commit staff resources to an RA V SWFDP subproject. RSMC Darwin is willing to provide additional assistance on top of its ongoing program of improvement to regional and tropical cyclone products for the southwest Pacific region.

To date, expressions of interest for participation in an RA V SWFDP subproject have been received from NHMSs in Kiribati, Niue, Samoa, Solomon Islands and Vanuatu, while Tonga and PNG are still considering the proposal. 
5. Regional Projects

There are several current and planned projects in the southwest Pacific region that would dovetail well with an RA V SWFDP subproject, and assist with the ongoing implementation of the severe weather forecasting techniques trialed during the SWFDP:    

1. The Australian Bureau of Meteorology is providing ongoing staffing support to RSMC Nadi (1 meteorologist) and assistance with the installation and configuration of the TC Module software at RSMC Nadi and Vanuatu, Samoa and Tonga NHMSs. 

2. The 2007 WMO fact-finding mission to RSMC Nadi recommended assistance from WMO Members to assist in building capacity at RSMC Nadi through specialist training of meteorologists, raising awareness of the RSMC’s important role among PICs, establishment of working partnerships with PICs and to ultimately improve its financial support.     

3. The Review of Sustainable Delivery of Meteorological Services in the Pacific Islands Region by the Pacific Islands Forum Secretariat, to be completed by 30 May 2008, will review current arrangements, identify sustainable options for strengthening the delivery of weather and climate services in the Pacific Islands Region. The results of this review are expected to feed into future updates of the Strategic Action Plan for the Development of Meteorology in the Pacific region (SPDM2000-2009).

4. Phase I of the Finland-sponsored SIDS-Pacific project (Preparedness to Climate Variability, Natural Hazards and Global Change in Small Island Developing States, Pacific Region) incorporates easily implemented activities over a period of three years to enhance meteorological training and research, strengthen and improve observation networks and communications, improve services and strengthen institutions. This major project could lead to significant improvements in the observation, forecasting and modeling of tropical cyclones and associated severe weather in the region during the next decade.

5. The Thorpex Interactive Grand Global Ensemble (TIGGE) Working Group plans to standardize tropical cyclone data exchange formats in response to a recommendation from the Sixth International Workshop on Tropical Cyclones (IWTC_VI). This would enable easy exchange of tropical cyclone forecast data for use in automated consensus algorithms and improve access to NWP ensemble data. 

Improved working relationships between PICs resulting from their participation in the proposed RA V subproject are likely to assist with enhancing service delivery by NHMSs in the south-west Pacific.

6. Benefits, Issues and Challenges

The RA I subproject demonstrated the effectiveness of the SWFDP process in cascading guidance from global and regional to national centres, as, with appropriate training, forecasters embraced the use of EPS-based outputs.  Improved lead-times for forecasts and warnings and increased forecaster confidence became evident during the project, as well as a positive effect on the profile of the RSMC in its region.  

The implementation of a subproject involving small island developing countries in the southwest Pacific region is likely to identify similar benefits, issues and challenges to those of the RA I subproject. The regional WMO Tropical Cyclone Operational Plan and existing relationships between RSMC Nadi and its surrounding NHMSs provide a sound foundation for the SWFDP process.  

An RA V subproject would provide an opportunity to enhance the profile of NMHSs and strengthen relationships between NHMSs and DMCPAs through the assessment of trial products.  The new products may improve the effectiveness of tropical cyclone warning services to DMCPAs and the public by communicating warnings in ways that enhance public understanding of the threat and recommended mitigating actions. 

An issue to be considered in planning a South Pacific subproject is the possible difficulty that RSMC Nadi and some NHMSs will encounter in committing sufficient resources to project activities. The pivotal role of the regional centre in SWFDP activities includes a substantial effort in planning and preparation, operational production of new guidance products, then evaluation and documentation. 

Prior to the project implementation period, additional activities could include web page design, product testing and archival, and user training in software operations and forecasting techniques.  Fortunately, ABM support for RSMC Nadi in 2008 will include the installation and configuration of a recent version of the TC Module and some training in its use, enabling the operational production of a track uncertainty product. RSMC Darwin may also be able to assist with some of these preparatory and training tasks, but it is likely that further external support for RSMC Nadi will be required to effectively prepare for the project.  

The RSMC Daily Guidance was regarded very positively by NHMS forecasters in the RA I subproject. In the proposed RA V subproject, a daily Tropical Cyclone Outlook product could be produced by RSMC Nadi, describing areas favourable for tropical cyclone genesis within the next 3-5 days, to complement their existing Tropical Disturbance Summary and Advisory service. However, substantial additions to the operational workload of RSMC Nadi forecasters may not be advisable, as the RSMC has been operating well below establishment levels of meteorologists and IT staff for some years. This situation has started to normalise with the employment of three trainee meteorologists in 2007. 

A second important issue that could reduce the effectiveness of the project is the limited bandwidth and reliability of communications links to some NMHSs. Slow or interrupted reception of graphical products from the RSMC web portal may render the information they contain less useful to NHMSs and DMCPAs.

Verification of severe weather associated with tropical cyclones will be easier than for convective events due to less frequent events and the larger spatial and temporal scale of impacts. Real-time interactions and post-event feedback between Nadi RSMC, NHMSs and DMCPAs may be more effective than in the RA I subproject due to the singular nature of tropical cyclone impacts and the heightened public awareness during and after these events. 

The Final Report on the SWFDP RA I subproject provides useful guidance on how to address issues and challenges in planning for subsequent regional subprojects.

7. Recommendation

The meeting is invited to consider a SWFDP regional subproject in RA V South Pacific Island Countries focusing on severe weather associated with tropical cyclones, commencing prior to the 2008/09 season and possibly extending into the 2009/10 season.

The 12th session of the RA V Tropical Cyclone Committee in mid-July will provide an opportunity to discuss the proposed project as PRs of all interested RSMCs and NHMSs will be present.

A possible structure for the proposed SWFDP regional subproject in RA V:

	Global centres
	Regional Centres
	NMHS (3 or 5 only?)

	ECMWF

UKMO

NCEP?
	RSMC Nadi-TCC 

RSMC Darwin 
	Kiribati

Niue

PNG?

Samoa

Solomon Islands

Tonga?

Vanuatu
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Figure 1. RSMC Nadi area of responsibility for marine warnings, advisory bulletins and forecasts.
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Figure 2. RSMC Nadi-TCC text products

WWPS21 NFFN 272100

TROPICAL DISTURBANCE SUMMARY FOR AREA EQUATOR TO 25S, 160E TO 120W

ISSUED FROM RSMC NADI JAN 27/2346 UTC 2008 UTC.

TROPICAL DEPRESSION 12F [992 HPA] CENTRE ANALYSED NEAR 16.8S 179.3E

AT 272100UTC. POSITION GOOD BASED RADAR, HRES MTSAT EIR/VIS IMAGERY

WITH ANIMATION AND PERIPHERAL  SURFACE OBSERVATIONS. DEPRESSION

MOVING SOUTHWEST AT 10 TO 20 KNOTS. MAXIMUM 10-MINUTE AVERAGE WINDS

ESTIMATED AT 30 KNOTS WITH GUSTS TO 80 KNOTS.

LLCC LOCATED OVER LAND ALONG SOUTHERN COASTLINE OF VANUIA LEVU.

ORGANISATION IMPROVED SIGNIFICANTLY PAST 6 TO 12 HOURS. OUTFLOW GOOD

TO EAST BUT STILL DEVELOPING ELSEWHERE. INTERACTION WITH VANUA LEVU

LANDMASS SOMEWHAT HINDERING INTENSIFICATION. DEPRESSION MOVING

SOUTHWEST UNDER DEEP-LAYER MEAN NORTHEAST STEERING FLOW. 12F MOVING

INTO MINIMAL SHEAR REGION. GLOBAL MODELS GENERALLY AGREE ON FURTHER

SOUTHWEST THEN WEST TRACK WITH INTENSIFICATION. POTENTIAL FOR 12F TO

DEVELOP INTO A TROPICAL CYCLONE WITHIN THE NEXT 24 HOURS IS MODERATE

TO HIGH.

NO OTHER DISTURBANCES ANALYSED OR FORECAST IN THE AREA.

-----------------------------

NWPS01 NFFN 280000

TROPICAL CYCLONE NAMING BULLETIN ISSUED FROM RSMC NADI JAN 28/0035 UTC 2008 UTC.

TROPICAL CYCLONE 12F NEAR 17.0S 178.7E AT 280000 UTC HAS BEEN NAMED GENE.

-----------------------------

WTPS11 NFFN 020000

TROPICAL DISTURBANCE ADVISORY NUMBER A21 ISSUED FROM RSMC NADI

FEB 02/0150 UTC 2008 UTC.

SEVERE TROPICAL CYCLONE GENE CENTRE [960HPA] CAT 3 NEAR 21.5S 170.8E

AT 020000 UTC. POSITION FAIR BASED ON MTSAT EIR/VIS IMAGERY WITH ANIMATION. CYCLONE MOVING SOUTH ABOUT 4 KNOTS AND EXPECTED TO ACCELERATE SLIGHTLY TOWARDS SOUTHEAST IN NEXT 36 TO 48 HOURS. MAXIMUM 10-MINUTE AVERAGE WINDS ESTIMATED AT 70 KNOTS CLOSE TO THE CENTRE DECREASING TO 50 KNOTS IN THE NEXT 18 TO 24 HOURS. EXPECT WINDS OVER

63 KNOTS WITHIN 35 MILES OF CENTRE. EXPECT WINDS OVER 47 KNOTS WITHIN 55 MILES OF CENTRE. EXPECT WINDS OVER 33 KNOTS WITHIN 180 MILES OF CENTRE IN THE SOUTHERN SEMI-CIRCLE AND WITHIN 120 MILES OF CENTRE ELSEWHERE.

OVERALL ORGANISATION REMAINS GOOD PAST 12 HOURS. COLD CONVECTIVE TOPS WARMED SIGNIFICANTLY PAST 6 HOURS. CIMSS INDICATES INCREASING VERTICAL SHEAR OVER SYSTEM. OUTFLOW STILL GOOD TO EAST AND SOUTH AND FAIR TO NORTH. CYCLONE MOVING SOUTH INFLUENCED BY A MID-LEVEL RIDGE TO EAST. DVORAK ANALYSIS BASED ON CENTRE EMBEDDED IN DG YIELDING A DT=4.0, MET AND PAT AGREE THUS T4.0/4.5/W1.0/24HRS. CONSENSUS TRACKS

THE CYCLONE SOUTWARDS WITH GRADUAL WEAKENING.

FORECAST:

12HRS VALID AT 021200 UTC NEAR 22.3S 170.8E MOV S 4KT WITH 60KT CLOSE TO CENTRE.

24HRS VALID AT 030000 UTC NEAR 23.3S 171.0E MOV S 5KT WITH 50KT CLOSE TO CENTRE.

OUTLOOK:

36HRS VALID AT 031200 UTC NEAR 24.3S 171.3E MOV SSE 5KT WITH 40KT CLOSE TO CENTRE.

48HRS VALID AT 040000 UTC NEAR 25.4S 172.0E MOV SSE 7KT WITH 40KT CLOSE TO CENTRE.

THE NEXT SPECIAL ADVISORY FOR VANUATU ON SEVERE TC GENE WILL BE ISSUED AROUND 020830UTC.

-----------------------------

WHPS01 NFFN 020000

HURRICANE WARNING 005 ISSUED FROM RSMC NADI FEB 02/0106 UTC 2008 UTC.

SEVERE TROPICAL CYCLONE GENE CENTRE [960HPA] CATEGORY 3 WAS LOCATED NEAR 21

DECIMAL 5 SOUTH 170 DECIMAL 8 EAST AT 020000 UTC.

POSITION FAIR.

REPEAT POSITION 21.5 SOUTH 170.8 EAST AT 020000 UTC.

CYCLONE MOVING SOUTH ABOUT 04 KNOTS.

CYCLONE WEAKENING.

EXPECT SUSTAINED WINDS OF 70 KNOTS CLOSE THE CENTRE DECREASING TO 50 KNOTS IN

THE NEXT 18 TO 24 HOURS.

EXPECT WINDS OVER 63 KNOTS WITHIN 35 MILES OF CENTRE.

EXPECT WINDS OVER 47 KNOTS WITHIN 55 MILES OF CENTRE.

EXPECT WINDS OVER 33 KNOTS WITHIN 180 MILES OF CENTRE IN THE SOUTHERN SEMICIRCLE

AND WITHIN 120 MILES OF CENTRE ELSEWHERE.

FORECAST POSITION NEAR 22.3S 170.8E AT 021200 UTC

AND NEAR 23.3S 171.0E AT 030000 UTC.

ALL VESSELS WITHIN 300 NAUTICAL MILES OF THE CENTRE ARE REQUESTED TO SEND

REPORTS EVERY THREE HOURS TO RSMC NADI. VOS REPORTING SHIPS USE NORMAL CHANNELS.

OTHER VESSELS FAX PLUS 679 6720190 OR EMAIL NADITCC AT MET DOT GOV DOT FJ.

THIS WARNING CANCELS AND REPLACES WARNING 004.

-----------------------------

WWNV40 NFFN 020000

SPECIAL ADVISORY NUMBER EIGHTEEN FOR VANUATU ON TC GENE ISSUED FROM

RSMC NADI

FEB 02/0159 UTC 2008 UTC.

SEVERE TROPICAL CYCLONE GENE CENTRE [960HPA] CAT 3 NEAR 21.5S 170.8E

AT 020000 UTC. POSITION FAIR BASED ON MTSAT EIR/VIS IMAGERY WITH ANIMATION. CYCLONE MOVING SOUTH ABOUT 4 KNOTS AND EXPECTED TO ACCELERATE SLIGHTLY TOWARDS SOUTHEAST IN NEXT 36 TO 48 HOURS. MAXIMUM 10-MINUTE AVERAGE WINDS ESTIMATED AT 70 KNOTS CLOSE TO THE CENTRE DECREASING TO 50 KNOTS IN THE NEXT 18 TO 24 HOURS. EXPECT WINDS OVER

63 KNOTS WITHIN 35 MILES OF CENTRE. EXPECT WINDS OVER 47 KNOTS WITHIN 55 MILES OF CENTRE. EXPECT WINDS OVER 33 KNOTS WITHIN 180 MILES OF CENTRE IN THE SOUTHERN SEMI-CIRCLE AND WITHIN 120 MILES OF CENTRE ELSEWHERE.

OVERALL ORGANISATION REMAINS GOOD PAST 12 HOURS. COLD CONVECTIVE TOPS WARMED SIGNIFICANTLY PAST 6 HOURS. CIMSS INDICATES INCREASING VERTICAL SHEAR OVER SYSTEM. OUTFLOW STILL GOOD TO EAST AND SOUTH AND FAIR TO NORTH. CYCLONE MOVING SOUTH INFLUENCED BY A MID-LEVEL RIDGE TO EAST. DVORAK ANALYSIS BASED ON CENTRE EMBEDDED IN DG YIELDING A DT=4.0, MET AND PAT AGREE THUS T4.0/4.5/W1.0/24HRS. CONSENSUS TRACKS

THE CYCLONE SOUTWARDS WITH GRADUAL WEAKENING.

ON ITS PROJECTED TRACK, THE CYCLONE CENTRE IS EXPECTED PASS WITHIN 30 TO 40 NAUTICAL MILES WEST OF MATHEW ISLAND IN THE NEXT 12 TO 18 HOURS. EXPECT DAMAGING GALE FORCE WINDS ABOUT AND SOUTH OF ANEITYUM. VERY DESTRUCTIVE HURRICANE FORCE WINDS EXPECTED OVER MATHEW ISLAND. WINDS GRADUALLY DECREASING OVER ANEITYUM FROM LATER TONIGHT.

PERIODS OF RAIN, HEAVY AT TIMES, AND SQUALLY THUNDERSTORMS ABOUT AND SOUTH OF TANNA EASING OVERNIGHT. FLOODING INCLUDING SEA FLOODING OF LOW-LYING COASTAL AREAS. VERY HIGH TO PHENOMENAL SEAS. DAMAGING HEAVY SWELLS.

FORECAST:

12HRS VALID AT 021200 UTC NEAR 22.3S 170.8E MOV S 4KT WITH 60KT CLOSE TO CENTRE.

24HRS VALID AT 030000 UTC NEAR 23.3S 171.0E MOV S 5KT WITH 50KT CLOSE TO CENTRE.

OUTLOOK:

36HRS VALID AT 031200 UTC NEAR 24.3S 171.3E MOV SSE 5KT WITH 40KT CLOSE TO CENTRE.

48HRS VALID AT 040000 UTC NEAR 25.4S 172.0E MOV SSE 7KT WITH 40KT CLOSE TO CENTRE.

THE NEXT SPECIAL ADVISORY FOR VANUATU ON SEVERE TC GENE WILL BE ISSUED AROUND 020830 UTC.

VANUATU MET PLEASE ACKNOWLEDGE RECEIPT OF THIS BULLETIN.

-----------------------------

Figure 3. TXLAPS MSLP and 900hPa vorticity analysis
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Figure 4. TCLAPS 850hPa analysis
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Figure 5. TCLAPS track and intensity forecast bulletin and image

  Bureau of Meteorology, Darwin RSMC 

  TCLAPS Tracking for model run: 20080305 0000 UTC 

 Cyc Name
 
Date   Time
Lat   Long
C.Pres
Max Wind(kts)

OPHELIA    
20080305 0000
-19.0  111.2
 986.8
  51.3

OPHELIA    
20080305 0600
-19.9  110.3
 986.7
  51.3

OPHELIA    
20080305 1200
-20.7  109.6
 987.0
  49.5

OPHELIA    
20080305 1800
-21.3  109.0
 988.3
  49.0

OPHELIA    
20080306 0000
-21.9  108.4
 988.1
  51.2

OPHELIA    
20080306 0600
-22.6  107.9
 990.8
  44.7

OPHELIA    
20080306 1200
-23.1  107.8
 994.4
  40.4

OPHELIA    
20080306 1800
-23.2  107.5
 998.0
  37.1

OPHELIA    
20080307 0000
-23.5  107.2
1000.7
  35.0

OPHELIA    
20080307 0600
-24.1  107.2
1001.8
  31.5

OPHELIA    
20080307 1200
-24.7  107.5
1001.4
  37.4

OPHELIA    
20080307 1800
-25.0  107.6
1000.7
  37.7

OPHELIA    
20080308 0000
-25.3  107.6
1003.2
  30.6

Note: wind speed is max wind at 10m in kts 

 This information and associated graphic is available at : 

        
 http://www.bom.gov.au/reguser/by_user/bomw0170/trop_cyclones.shtml   

 For information on TCLAPS contact Joan Fernon: J.Fernon@bom.gov.au 
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In the track graphic above:
The forecast track is for & maximum of 72hours
CP is the forecast central pressure at Bhr intervals
the Xs indicate the forecast TC lacations at Bhi intervals
VIMAX is the forecast maximurn winds at Bhr intervals
the Vs indicate the forecast location of the maximur winds at Bhir intervals
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Figure 6. Experimental tropical cyclone genesis limited area prediction system (GLAPS) output
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Figure 7. ECMWF Tropical Cyclone Ensemble products - 5-day Strike Probability Map and Lagrangian Meteogram
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Figure 8.  UKMO experimental 15-day ensemble tropical cyclone charts
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Figure 9. Tropical Cyclone Forecast Track Map produced by Perth Tropical Cyclone Warning Centre showing forecast track and uncertainty area.
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The forecast path shown above is the Bureau’s best estimate of the cyclone's future movement and intensity
There is ahways some uncertainty associated with tropical cyclone forecasting and the grey zone indicates the
range of likely tracks

Due to the uncertainty in the future movernent, the indicated winds will amost certainly extend to regions
outside the fings on this map. The extent of the waring & watch zones reflects this,
Remarks:

Tropical Cyclane Ophelia continues to track to the southwest and does not pose a threat to coastal
communties. Ophelia is expected to eventually weaken on Thursday well out to sea

Name: Tropical Cyclone Ophelia
Details:
Time (WDT) | Intensity Category .aI":Ieeg.; (decimal deg.) Es:‘;‘cau‘fadc:?;n;o“
Ohr | 9 am March5 2 19.08 T12E ®
+6hr | 3 pm March 5 2 1965 T104E &
+12hr | 9 pm March § [ 2028 109.6E 85
+18hr | 3 am March & [ 2088 10896 10
+24hr | 9 am March & 1 2118 10826 130
+36hr | 9 pm MarchB | tropical low 218 10726 175
+48hr | 9.am March7 | tropical low 288 106.4E 2

The next Forecast Track Map wil be issued by 4:00 prm WDT Wednesday




