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MM/SR - Conference Report News Headlines Australian Meteorology and Oceanography (MetOc) experts from CMST, CSIRO, BMRC, and the Royal Australian Navy, rally to present scientific projects that will facilitate Indo-Pacific Naval Operations by providing real-time data for Navy models validation & enhanced prediction systems.
EXECTIVIE SUMMARY OF SCIENTIFIC / TECHNICAL RESULTS 

The 2003 AMOS Conference encompassed all areas of meteorology and oceanography but focused especially on:

· Forecasting precipitation 

· Water Resources 

· Ocean and atmosphere interaction 

· Meteorological and oceanographic education and training 

· Major initiatives in meteorology and oceanography 

· Remote sensing of the atmosphere and oceans including: 

· waGOOS – WESTERN AUSTRALIA GLOBAL OCEAN OBSERVING SYSTEM

· GIFTS/AIRS/MODIS satellites 
· SRFME STRATEGIC RESEARCH FUND FOR THE MARINE ENVIRONMENT 

The sessions of this annual conference were arranged on several Ocean, Atmosphere, and Space S&T topics conducted in parallel sessions. Sessions on ‘Climate and Observations’ (16 papers),’ ‘Forecasting and Dynamics’ (8 papers), ‘Aerosols’ (3 papers) and ‘Modeling’ (9 papers) were held in the Weatherburn Lecture Theatre. ‘Remote Sensing’ (10 papers), and ‘Ocean’ (5 papers) sessions were held in the Blaker Lecture Theatre, along with the ‘New Satellite Sensors and Product’ and ‘Global Ocean Observing System (GOOS)’, workshops.  Major research efforts are being planned to characterize the physical oceanography, coastal geosciences, and marine meteorology, off the east and northwest coasts of Australia. The conference had approximately 200 participants from thirteen national universities, six Australian government and defense research organizations, four commercial companies, and the Royal Australian Navy (RAN). The conference addressed National research priorities, regional current and future research assets, as well as several national/international Science and Technology (S&T) initiatives that could be developed into full collaborative research projects. Invited international participants/speakers were from the Office of Naval Research International Field Office (ONRIFO or just IFO), the Intergovernmental Oceanographic Commission (IOC), and the University of Pretoria South Africa. As an invited speaker CDR Butler presented the IFO S&T collaboration programs and sat on the ‘GIFTS/AIRS/MODIS satellites’ and ‘waGOOS‘ discussion panels to develop concepts for new collaborative programs of work leveraging off of regional initiatives. Several planning letters were received from the Australian MetOc S&T community for potential collaboration with ONR/NRL and ONRIFO via the ONRIFO’s NICOP collaboration funding program. This Conference report is designed to provide you with a summary of trends and highlights, and inform national and international scientists, research and governmental institutions and international organizations about potential research collaboration.

SCIENTIFIC PROGRAM 

For final agenda, list of lectures, titles, and authors, see: http://members.iinet.net.au/~elliotts/amos/program_amos_9.htm
TRENDS AND HIGHLIGHTS 

Several regional research initiatives and statements of future work were presented during the conference. The following paragraphs highlight these initiatives (from conference presentations and discussions), as well as identify areas for potential collaboration.

The Ocean and Marine Forecasting group (http://www.bom.gov.au/bmrc/ocean/index.htm) of the Bureau of Meteorology Research Centre (BMRC) is developing POAMA as a world-leading model for seasonal forecasting. The Bureau of Meteorology (BoM) is committed to developing POAMA and its real time seasonal forecasts as its main contribution as a World Meteorological Organization (WMO) Global Producing Centre for Seasonal Prediction. A focus of the work of the Climate Forecasting Group within BMRC (http://www.bom.gov.au/bmrc/climatehp.htm) is exploring the dynamics, predictability and impacts of tropical intra-seasonal variability in the Australian region. A primary emphasis is on the Madden-Julian Oscillation (MJO). Empirical forecast schemes have been developed, changes in the probability of extreme rainfall events across Australia are being assessed, impacts of air-sea coupling are being explored, and the role in El Niño/Southern Oscillation (ENSO) evolution is being investigated. Examples of empirical forecasts are provided at http://www.bom.gov.au/bmrc/clfor/expresults.htm.

BMRC in collaboration with the Commonwealth Science & Industrial Research Organisation (CSIRO) Marine Research, and the Royal Australian Navy, are developing a short-range high-resolution ocean forecasting system for the Australasian region (OMAS). A primary objective of the Ocean Modeling and Analysis System (OMAS) project is to develop a real-time, operational forecast system of the ocean circulation within the Australasian area defined by 10N-60S, 90E-180E. The OMAS is a first step towards an operational system with predictive skill over time-scales of up to 10 days and over spatial scales of 6-20 km in the Australasian region. This system utilizes version 4 of the GFDL Modular Ocean Model (MOM) and will ultimately assimilate all available satellite-derived and in situ data that is available in near-real-time. In the short-term OMAS will assimilate fields from high-resolution regional analyses that are currently produced in near real-time under the OMAS project. Direct assimilation of altimeter, XBT (Expendable Bathythermographs) and ARGO-float data into the model is planned within the OMAS project. The data assimilation approach utilized in the OMAS is univariate optimal interpolation (OI).  For this project an ocean model with eddy resolving capabilities around Australia will be developed. As much development as possible will be shared with the development of POAMA, for example it is likely this model and the POAMA model will share the same base code (MOM4) although at different resolutions.

The ‘New Satellite Sensors and Products’ workshop focused on the GIFTS and MODIS applications.  John Le Marshall from BoM gave an overview of plans for GIFTS and opportunities for collaboration. The Australian GIFTS program and prospects are currently undergoing a feasibility study on the location of an Australian GIFTS satellite receiver and processing center. A processing center at BoM building site Perth Airport is being considered, but several issues (one being funding) may result in other sites being proposed. The discussion panel addressed plans for GIFTS and plans for Indian Ocean validation of GIFTS products, as well as possible impacts of delays in the GIFTS/IOMI program on regional efforts.  Issues were not resolved but brought to the forefront to simulate initiatives in formulating options/solutions.

The ‘GOOS’ workshop commenced with an update of the Global Ocean Data Assimilation Experiment (GODAE)/IOGOOS and IOGOOS Climate Program, and an overview of the waGOOS program and implementation.  The Pacific to Indian Ocean through-flow is a major feature of the region and as such it is intended that waGOOS facilitates the coordination of effort of all research programs in the region. Of particular interest to oil companies are so called high frequency current phenomena that control the stability of submarine pipelines about the Sunrise gas field (160-450m water depth), located on the continental slope in the Timor Sea. Measurements show that there are two components of the high frequency phenomena, namely tidally forced internal waves and the resulting solitons acting normal to the shelf, and ‘turn-of the-tide’ current bursts acting along shore, the latter being a newly observed phenomena. In addition the high frequency water temperature fluctuations associated with the internal waves and solitons are large (4-10 degrees C) and are a design consideration for hydrate formation. The magnitude of the high frequency current phenomena is dependent on the water density structure; and this is dependent on the larger and longer-term oceanographic features, such as the Rochford Current and the Pacific to Indonesian through-flow. Quantitative description and understanding of the larger oceanographic features and processes are needed for simulation modeling of the high frequency temperatures and currents.

A major research effort is being developed by waGOOS and Woodside Energy to characterize the MetOc environment of areas of the Timor Sea governing the Indonesian throughflow. One aspect of the Woodside Energy/WaGOOS proposal, ‘Pacific - Indian Ocean Throughflow Project - (P.I.T.)’, aims to improve our understanding of the water temperature structure (thermocline depth on an inter-annual basis) and possibly lead to development of an internal wave predictive model for the region.  The proposed work is made possible first by the 20 years of repeat line XBT data collected between Australia and Indonesia. The profiles have been carefully ‘quality controlled’ and archived at CSIRO Marine Research.  All of the available hydrographic (Temperature/Salinity) data has also been compiled into the CSIRO Atlas of Regional Seas using a technique that preserves the sharpness of the boundary currents.  CSIRO Marine Research has also maintained an Argo float array consisting of ~30 profiling floats deployed between Indonesia and the southwestern tip of Australia since 1999. POTENTIAL IMPACT: Timor Sea PIT data collection and study of this data, in conjunction with tidal modeling would significantly enhance knowledge on thermocline and internal wave activity on the continental slope and in the Timor Trench areas, benefiting the operational submarine community. 
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Figure 1. Depicts the target research area for the Woodside Energy/ WaGOOS proposal.

This Pacific to Indonesian through-flow area is of interest to the oil, fishing and defense industries and climate research concerning the Pacific to Indian Ocean through-flow.  POC: Mr. Stan Stoud.  Email: stan.stroud@woodside.com.au
The IFO presentation provided an overview of the mission and strategy of ONRIFO, VSP, CSP and NICOP funding programs to facilitate collaborations. General and regional Ocean, Atmosphere, and Space scientific areas of high interest for planning letter proposals were discussed, along with timelines, and procedures for submitting proposals. Tips to maximize success by working with the IFO regional facilitators were given, along with an opportunity to submit planning letters for consideration. 

Discussions of Australian regional MetOc initiatives began days before the conference, with separate collaboration visits to BMRC, and CSIRO to foster potential programs of work between the Australian S&T Community and U.S. S&T Community.  Feedback from ONR program officers and U.S. Navy Fleet MetOc Operational Officers identify the following scientific areas as current high interest research for potential collaboration: 

· The onset and location of major circulations: monsoon onset, behavior of the onset vortex, and interactions of SW Asian monsoon system with the SE Asian monsoon system.
· Indian Ocean cyclones… behavior & prediction (track, intensity, structure)
· Mesoscale, topographically forced or coastal circulation features that are difficult to analyze, assimilate and predict.
· Low tropospheric pollution and dust transports that affect visibility.
· Monsoon driven coastal current regimes
· Internal tides and internal waves in Indonesian seas; Strait of Malacca; straits in Andaman Island arc: Andaman Sea; Yemen-Oman.
These discussions together with the conference presentations led to the following planning letters submitted to the IFO for consideration:

1. BMRC Ocean and Marine Forecasting Group proposal, ‘Extended Range (Sub-seasonal) Coupled-Model Prediction in the Indo-Pacific Region’ aims to provide skilful forecasts of large-scale atmospheric and oceanic conditions in the Indian Ocean and west Pacific basins at lead times of 1-6 weeks. Note this project extends POAMA to shorter time scales (weeks), as described at: http://www.bom.gov.au/bmrc/ocean/JAFOOS/POAMA/. POTENTIAL IMPACT: An Improved real-time forecasting system tailored specifically for extended range forecasting in the region of interest. These forecasts could be tailored for specific needs of the US Navy or the knowledge/components used to build the system used to build a similar system at US Navy institutes. POC: Dr. Harry Hendon. Email: h.hendon@bom.gov.au
2. BMRC Ocean and Marine Forecasting Group proposal, ‘Surface Winds in Hurricanes at Landfall’, aims to explore in detail the structural changes that occur in the boundary-layer winds of a hurricane at landfall and provide an assessment of what mechanisms are responsible for anomalous damage and an evaluation of the circumstances under which it might be expected.  POTENTIAL IMPACT: Profound implications in our understanding of the behavior of hurricanes at landfall, and in interpreting and warning for the resulting damage. POC: Dr. Jeff Kepert. Email: J.Kepert@bom.gov.au
3. CSIRO Marine Research collaboration proposal, ‘Enhanced Ocean Prediction using Ensemble Kalman Filter Techniques’ aims to close the gap between advanced data assimilation techniques and applied forecast systems by developing a practical method of sequential data assimilation using ensemble Kalman Filter techniques to enhance prediction of meso-scale ocean variability. The methods developed under this project will be directly applied to the next generation of OMAS using Multivariate Optimum Interpolation Analysis (MVOI). POTENTIAL IMPACT: An assimilation system for the next generation of operational models and enhanced model methodology and performance that can be applied to U.S. Navy Operational MetOc models, and methodology that could be applied to the ONR Code 32 Uncertainty DRI. POC: Dr. Peter Oke.  Email:  peter.oke@csiro.au
4. CSIRO Marine Research collaboration proposal, ‘Validation and Application of NRL Operational Products in the Australian Region’, aims at utilizing observational data and local expertise on regional circulation to validate the performance of NRL’s operational ocean analysis and prediction systems in the eastern and north to northwestern Australian regions. The proposed project would also conduct a model-model comparison with a model/data assimilation system OMAS, being developed for RAN.  In addition, two current meter mooring data sets were collected in the region as part of the World Ocean Circulation Experiment, and have been analyzed by CISRO, providing an additional means of assessing model performance.  POTENTIAL IMPACT: An understanding of where model/data differences derive and how to remedy these differences in future model configurations. POC: Dr. Gary Meyers.  Email: Gary.Meyers@csiro.au
5. Centre for Marine Science & Technology (CMST), Curtin University of Technology proposal, ‘Acoustic Observations of Indonesian Through-flow in the Timor Sea’, aims to study the feasibility and efficiency of long-term, continuous remote acoustic observations of mesoscale and climatic oceanographic processes in the Timor Sea connected with variations in Indonesian Through-flow. This study will be performed by means of oceanographic data analysis and numerical acoustic modeling.   POTENTIAL IMPACT: Knowledge on long-term climatic changes and the shorter term mesoscale, seasonal and interannual variations of the heat flux and fresher Pacific water transport via the Indonesian Through-flow for (1) building adequate models of atmosphere-ocean coupling in the Pacific and Indian Oceans, (2) more accurate prediction of climatic changes over South-eastern Asia and Australia, and (3) prediction of mesoscale activity (tidal, internal waves) within the seas.  POC: Dr. Alexander N. Gavrilov. Email: A.Gavrilov@cmst.curtin.edu.au 
Efforts are also underway to leverage Tropical Cyclone and Indian Ocean dynamics research initiatives stemming from the Indian Ocean GOOS conference held in November 2002 in Mauritius, by extending it to a basin wide approach. 

Several other project proposals are being discussed as a result of the IFO presentation. The deadline for planning letter submission for FY04 funding is 15 March 2003. For a list of conference participants and contact information see http://www.onrifo.navy.mil/reports/csp/2003/Contacts_6_Feb_03.doc.

PROCEEDINGS 
AMOS keeps members informed on current news and activities through the regular distribution of the bi-monthly Bulletin of the Australian Meteorological and Oceanographic Society. From time to time the Society publishes the proceedings of international and local scientific meetings it has sponsored.  For proceedings of the AMOS 10TH ANNUAL MEETING contact: Mr. David Jasper

 Ph: (03) 9669 4046 Email: jdj@bom.gov.au 
ASSESSMENT

The conference was an opportunity to liaise with several Australian national S&T organizations and to obtain insight into regional research interests, priorities, and scientific strengths. Time was available for meetings and workshops related to the various programs, which were generally open to all participants. The organization and structure of the meetings provided a rich atmosphere for discussion, and was geared towards the formation of new regional S&T initiatives to address national requirements.

An opportunity exists for both the Australian and U.S. S&T community to leverage off of regional initiatives by establishing collaborations of mutual interest involving local and regional experts to conduct model comparisons and validation studies along side U.S. Navy model experts. At least two presentations and follow-on discussions addressed the need for the continued development and validation of southern hemisphere algorithms, instead of relying on northern hemisphere algorithms developed elsewhere. The Workshop discussion panels were keen on finding ways to take advantage of existing in-situ assets, and future sensors deployments to the region, to advance science and technology.  The XBT and Argo data have been used in numerous studies of the variability and dynamics of Indonesian Through-flow and the East Australia Current, and are available for validation studies.  

The positive response to the call for planning letters is a strong indication of the Australian scientific community’s desire to work with DoN S&T programs.  Most planning letters, although conceptual in nature, are the foundation, the initial building block, with the goal to introduce a potential program of work, and elicit feedback for further development toward full collaboration.    DoN S&T has an interest in the Indian Ocean and Indo-Pacific Through-flow, as it pertains to the performance of our global models. In particular, ONR/NRL look to work with others that work with our prediction systems (e.g., NOGAPS, COAMPS(tm)). The challenge is in aligning program thrust and finding direct ‘tie-in’ of these Australian initiatives and planning letter proposals into ONR/NRL programs.  

The AMOS 11th Annual Meeting is tentatively scheduled for July 2004 in Brisbane.  It will be a joint meeting with the New Zealand Meteorological Society.  The IFO should remain an active participant in these forums.

The Office of Naval Research International Field Office is dedicated to providing current information on global science and technology developments. Our World Wide Web home page contains information about international activities, conferences, and newsletters. The opinions and assessments in this report are solely those of the authors and do not necessarily reflect official U.S. Government, U.S. Navy or ONRIFO positions.
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