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Summary and purpose of document

This document describes the activities of RSMC Darwin contributing to the Severe Weather Forecasting and Disaster Risk Reduction Demonstration Project in Regional Association V (SWFDDP-RAV). 

Action Proposed  

The meeting is invited to note the information provided in this document and consider how the contribution of RSMC Darwin can be incorporated into the SWFDDP-RAV implementation.

RSMC Darwin Operations and a Contribution to SWFDDP- RAV

1.  Introduction

The Darwin Regional Specialised Meteorological Centre (RSMC) was originally established as a Regional Meteorological Centre (RMC) in 1967 as part of the world-wide network of RMCs in the WMO World Weather Watch plan. After an extensive review by the WMO of the WWW Program, Darwin was nominated as a Regional Specialised Meteorological Centre (RSMC) with geographic specialisation from 1st July 1988.

Darwin RSMC's activities primarily focus on tropical analysis, prognosis and diagnostics. The RSMC area covers the region from 25N to 25S and 70E to 180. However many of the RSMC's products extend to the adjacent subtropics of 40N and 40S. 

The RSMC also has activity specialisation relating to: 

· climate diagnostic information;

· tropical cyclone advisory services for the north Australian area;

· volcanic ash advisory services for the region 10N to 40S, 100E to 160E.

Darwin is the ICAO-designated Tropical Cyclone Advisory Centre (TCAC) for the Australian region. RSMC Darwin is co-located with the Darwin Tropical Cyclone Warning Centre (TCWC), the darwin Volcanic Ash Advisory Centre (VAAC), the Northern Territory Regional Forecasting Centre (RFC)  and the Northern Territory Regional Climate Centre.
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Figure 1. Map of the RSMC Darwin area of responsibility.

2.  Real-time Products and Services 

Tropical Analysis

Tropical analysis specialists at RSMC Darwin prepare the following analyses over the RSMC area of responsibility twice each day, at 0000 and 1200 UTC:

· Gradient Wind Streamline Analysis 

· Asia MSLP Analysis
· 200 hPa streamline analysis 

A new computer-assisted ‘On Screen Analysis’ (OSA) system has been introduced into the Darwin RSMC, providing improved coloured charts and faster preparation times.  MSLP charts have been prepared using OSA since October 2007, while the Gradient Wind Streamline Charts have been OSA generated since October 2008. It is planned to start producing the Darwin RSMC 200 hPa streamline charts using OSA by late 2009.

Real-time synoptic and remotely sensed data is quality checked then automatically plotted on RSMC analysis charts. 
Tropical cyclone bulletins (PAOBS) are produced routinely by Darwin RSMC analysts for tropical cyclones within the RSMC area for use in NWP initialisation.
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Figure 2. RSMC Darwin Gradient Wind Streamline Analysis

Tropical Prediction

TXLAPS - Tropical Extended Limited Area Prediction Scheme

TXLAPS generates forecasts to 72 hours over RSMC, Australian and regional domains, providing charts of parameters at various levels, diagnostic fields and cross-sections for operational forecasters throughout the region.
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Figure 3. TXLAPS forecast 10-metre wind over the SW Pacific domain  

TCLAPS - Tropical Cyclone Limited Area Prediction Scheme 

TCLAPS provides up to three simultaneous high-resolution runs for tropical cyclones within the RSMC domain. Output charts include MSLP, winds at multiple levels, rainfall, 850-200 hPa wind shear and 850-500/850-300 hPa deep layer mean flow. Tropical cyclone track bulletins are generated for automatic ingestion into NWP systems.
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Figure 4. TCLAPS forecast track and bulletin for TC Bijli

Forecast and Warning Services
Tropical Cyclone Advisory Services
The three Australian TCWCs in Darwin, Perth and Brisbane provide tropical cyclone 
advisory services for the Australian region. Darwin TCWC’s area of responsibility is the Northern Australian Region, between 125E and 140E. Each TCWC prepares a daily Tropical Cyclone Outlook for the following 3 days for their area of responsibility, available to the public via the internet, fax and on a recorded telephone message. Tropical cyclone warnings, bulletins and forecast track maps are available via a single national web portal, Australian Bureau of Meteorology TC Page, when current. Darwin TCAC is also responsible for tropical cyclone aviation advisory bulletins for the Australian region, while Darwin RFC provides tropical cyclone SIGMETS for its Flight Information Region.


Marine Services 

Darwin RFC provides routine High Seas Forecasts (twice per day) and Warnings for the Northern Area (MetAreas 10/11) encompassing Indonesian waters south of the Equator and seas north of Australia, as well as coastal waters forecasts and small craft warnings for the Northern Territory and north Kimberley coast.


Volcanic Ash Advisory Services
Darwin Volcanic Ash Advisory Centre (VAAC) is one of nine such centres in the world and provides volcanic ash advisory messages, graphics and SIGMETS relating to volcanic ash affecting aircraft in the area 10N to 40S, 100E to 160E. 

Product Availability

Darwin RSMC charts are available via public access and registered-user access web pages with additional tailored domains provided for national meteorological services in the south Pacific and Asian region.  Charts and model gridpoint data are converted into Difacs, McIDAS and GRIB formats and are also available via direct file transfer to some countries in the south Pacific region such as Vanuatu and Fiji.  The Gradient Wind Streamline Analysis and MSLP charts for the RSMC domain are broadcast via radio fax, and marine forecasts and warnings are broadcast by voice from VMC Charleville and VMW Wiluna.  
3.  Non Real-time Products and Services 

Tropical Climate Diagnosis


The Northern Territory Regional Climate Centre prepares several routine non-real time products for the RSMC area of responsibility: 

· Weekly Tropical Climate Note 

- this product incorporates an El Nino - Southern Oscillation update and a discussion on recent intra-seasonal variability. It highlights periods of heightened risk of tropical cyclone formation and heavy rainfall in the Australian/south Asian/south Pacific tropics related to the passage of the Madden-Julian Oscillation (MJO).    

· monthly Darwin Tropical Diagnostic Statement 

- this summary includes a summary of the climate system over the RSMC domain in terms of various climate indices, monsoon diagnostics and incorporates monthly anomaly charts of tropical cyclone tracks, SST, MSLP, 850 and 200 hPa flow, velocity potential, outgoing long-wave radiation and cross-Equatorial wind components.  

· semi-annual summary of the tropical circulation in the Australian and Asian region

- this 6-month summary is published in the Australian Meteorological Magazine. 

The Weekly Tropical Climate Note provides a forecast of possible heavy rainfall in the tropics and tropical cyclone activity potentially up to two weeks in advance, providing a useful trigger for conceivably be focusing additional attention on the region of interest.

All charts prepared by RSMC Darwin Analysts are stored in the Analysis Chart Archive. Workshops and seminars can be conducted on an ad hoc basis on the preparation and use of RSMC products. 
4. Tropical Numerical Weather Prediction at RSMC Darwin

An applied research capability is maintained at the Darwin RSMC. The Centre collaborates with the Bureau of Meteorology Research Centre and the Melbourne National Meteorological Operations Centre to introduce the results of numerical model and other research operationally.

The development of tropical Numerical Weather Prediction (NWP) models at RSMC Darwin has evolved as follows:

1992: TAPS - Tropical Analysis and Prediction Scheme 

1997: TLAPS - Tropical Limited Area Prediction Scheme 

- 0.75deg, 29 levels, 48-h forecasts

- 12-h dynamical nudging and spin-up, model runs at 00 and 12 UTC 

- RSMC, Australian and Regional domains

1999: TCLAPS - Tropical Cyclone Limited Area Prediction Scheme 

- 0.150deg, 19 levels, 48-h forecast

- TC bogus observations manually entered by RSMC Analyst
2003: TLAPS extended to 72-h forecast

2005: TXLAPS - Tropical Extended Limited Area Prediction Scheme 

- domain extended to 48.75N - 45.0S, 60.0E - 142.5W
), 

- 29 levels, 0.375deg, 72-h forecasts 

- improved nudging: more realistic up motion and divergence in areas of tropical cloudiness

2006: TXLAPS increased to 51 levels, model physics upgraded

2008: TXLAPS increased to 61 levels, TCLAPS to 51 levels for 3 separate TCs

- better use of remotely sensed data (using code from UK Met Office),

- TXLAPS verification very positive particularly at longer forecast times 

During 2009, the Bureau of Meteorology will implement a new NWP suite called ACCESS (Australian Community Climate and Earth-System Simulator), based on UK Met Office code.  ACCESS will completely replace the existing operational Bureau NWP systems. Tropical domain and TC-centred systems to be implemented by RSMC Darwin in late 2009 will supercede the TXLAPS and TCLAPS systems. Preliminary results indicate improved forecast performance.
Additionally, work is continuing on the extension of the Bureau’s ‘poor man’s ensemble’ (PME) of global model rainfall forecasts to the south Pacific region. 
5.  Possible RSMC Darwin contribution to SWFDDP-RAV

RSMC Darwin has the capacity to contribute to the SWFDDP in RAV primarily through the provision of the Weekly Tropical Climate Note, regional tropical model output and high-resolution tropical cyclone simulations.  The RSMC’s ongoing program of improvement and extension of its tropical model suite has recently been targeted at the development of severe weather diagnostic products to service the needs of meteorological services in southeast Asia and the south Pacific region.  This development has focused on deriving parameters useful for forecasting thunderstorms, heavy rainfall and tropical cyclone genesis.

RSMC Darwin has only limited capacity to contribute operational forecaster time to the field phase of SWFDDP-RAV in 2009/10, due to a lack of specifically assigned resources to the project.  The RSMC is not able to provide detailed interpretation of NWP guidance in the form of text or graphical products as required of a ‘primary’ regional centre in the framework of the SWFDP. However, there may be the possibility of assigning some RSMC Analyst time to an extension of daily tropical cyclone genesis forecasts into the medium term (4-5 days) for the Australian area of responsibility west of 160E and for coordination with other regional centres.  

The implementation of the ACCESS system in 2009 is not only expected provide improved tropical NWP performance, but will also allow more flexibility in the production of RSMC charts and products. New chart display formats are being developed to alleviate slow internet speed problems and there is the possibility of an interface that allows user-initiated displays.  The existing direct file transfer to Vanuatu and Fiji will also allow these meteorological services to create charts locally, avoiding long download times from the internet.      

RSMC Darwin is planning to send a tropical NWP expert to RSMC Nadi to conduct training in the interpretation of tropical models and RSMC products in mid-2009. This provides a training opportunity for forecasters from other NMHSs in the region as a contribution to the SWFDDP-RAV. The Bureau of Meteorology is also intending to support the SWFDDP-RAV by hosting a key training activity as part of the 8th WMO Southern Hemisphere Workshop on Tropical Cyclones in Melbourne in late 2009. 
