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“A shared history is a large part of what binds individuals into a community and imbues a group 

with a distinct identity. A history with a narrative thread also helps people understand what is 

happening around them. .. Knowing the history of a group to which we belong can help us see 

events, and ourselves, as part of a still unfolding story and of something larger than ourselves.” 

(Seaman and Smith, 2012)1 

  

                                                           
 

1
 Your company’s history as a leadership tool. J T Seaman Jr and G D Smith. Harvard Business Review. Dec. 

2012. 

Dedicated to all the developers, scientists, policy leaders, forecasters and trainers 

whose commitment to this task has been to the benefit of all Australians. 
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1 Background 
 

In November 2014 the final segment, Northern Territory, was added to the Bureau’s interactive map 

MetEye, a web application that gives the Australian public a 7 day “forecast for anywhere” across 

the country.  That event marked the completion of a project, begun in 2009, that profoundly 

changed the way forecasters in Australia’s Bureau of Meteorology (BoM) do their work and the 

technology that supports them - the Next Generation Forecast and Warning System Project 

(NexGenFWS).  The NexGenFWS Project was, in fact, the concluding stage of a journey that began in 

1999 with the formulation of a vision that took its initial shape as the Forecasting Streamlining and 

Enhancement Project (FSEP). That vision was finally realised through the Next Generation Forecast 

and Warning System Project ; its completion was marked by that unobtrusive but significant event 

on the Bureau’s web page.  This paper attempts to outline the formation of the initial vision and to 

recount how it evolved and was finally implemented. 

In 1999 the Bureau was nearing the end of a major upgrade in the technology used by forecasters – 

the Australian Integrated Forecasting System (AIFS)2. AIFS modernised forecast preparation by 

introducing more flexibility in the preparation of forecast text products and new visualisation tools. 

The organisation was considering the next steps it might take to improve the underpinning 

Information and Communication Technology (ICT) systems supporting forecasters in the Regional 

Forecasting Centres (RFCs). There were perceived deficiencies in AIFS, and, on the other hand, some 

promising regional initiatives, including a graphical interface for preparing coastal waters forecasts in 

Tasmania and the numerical weather prediction (NWP) display tool ‘Kenny’ in South Australia, were 

taking the technology in new directions.  

Around this time the Bureau of Meteorology Research Centre (BMRC)3 was focusing on applying new 

science and technology to weather forecasting.  A principal focus was nowcasting (i.e. up to 6 hours 

ahead) based on radar data but there were also broader questions being asked on how best to 

enhance Bureau services using the increasingly accurate Numerical Weather Prediction (NWP) 

guidance that had become available from the Bureau’s own recently enhanced supercomputing 

facilities and overseas models.  Similar questions were being addressed internationally through the 

World Meteorological Organization (WMO), and a WMO World Weather Research Program (WWRP) 

Forecast Demonstration Project was planned for the 2000 Sydney Olympics. 

The Bureau was experiencing pressure on the base level of operational staff as a result of the 

continuing policy of the Australian Government to impose an efficiency dividend on all government 

departments. Meanwhile, private service providers were developing products based on NWP data 

freely available from the USA and extending the services they provided well beyond the Bureau’s 

static offering, principally by extending forecasts to seven days and for many more locations4. 

On top of these factors two severe weather events exposed the Bureau’s services to external review 

and some criticism. In December 1998 six people died during the Sydney-Hobart yacht race.  

                                                           
 

2
 A time-line that starts with these earlier projects and goes through to the end of the NexGenFWS Project is 

shown in Appendix B. 
3
 Appendix F shows an organisation chart and notes show that there were periodic name changes of 

organisational units during the period covered. Consequently, the main organisational units are referred to by 
their function – Research, IT , Training, Weather Services, etc.  
4
 In May 1999 the Bureau responded by extending public weather forecasts to 7 days for non-tropical capital 

cities. There were also several changes in the senior leadership positions relating to the Weather Services 
Branch around this time. 
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Although the forecast for the event was very good, the tragic loss of life led to additional scrutiny.  In 

April 1999 a severe hailstorm in Sydney caused widespread damage and significant economic costs 

($2.2 billion).  These events, and others, emphasised the need for the Bureau to ensure that its 

forecast processes were based on leading-edge science and that the forecasters were assessed as 

competent in the use of technology and the forecast procedures. 

Against this background - the end of one technology roll-out and a focus on renovating the forecast 

process - the Bureau considered what direction to take in developing its forecast systems. The 

debate was protracted, vigorous and at times passionate, as the participants were strongly 

committed to the goal of improving weather forecasting in Australia. Some were disappointed, and 

indeed personally hurt, by the decisions that were made during the journey.  However, the ultimate 

outcome was a transformational change both in the way forecasters in the Bureau work and in the 

services delivered. 

Soon after its initiation in the late 1990s the Bureau’s on-line weather forecasts and warnings 

became some of the most widely used services of government and its website one of the most 

heavily accessed.  Still there was an ever-growing demand for forecasts and warnings that were 

more detailed and targeted to any user-specified location. Despite enormous advances in the 

science of meteorology forecasts were still mostly text-based and limited to a modest number of 

locations. Any expansion of the service required additional manual input from the forecaster. Prior 

to the NexGenFWS Project the Bureau issued a 7 day forecast only for the capital cities (excluding 

Darwin). Most forecasts for provincial locations extended for 1-2 days only apart from 4 day 

forecasts for major locations in some states. The standard of service varied among the states and 

territories.  

At the end of the FSEP/NexGenFWS Project forecasting operations had been transformed into a fully 

digital geospatial environment. Forecasters graphically review and edit the underlying numerical 

weather prediction guidance grids using software tools to create the forecast policy. Once satisfied 

with the grids, they are published to a database from which forecasts in text, image or digital 

formats are generated by the supporting software. The guidance data provided to the forecasters 

embodies the latest advances in numerical weather prediction. The outcome is a greatly expanded, 

enhanced and nationally consistent service, providing citizens in rural and regional areas with a level 

of service formerly available only for the metropolitan cities. Detailed forecasts are presented for 

679 locations and the MetEye application offers a “point and click” facility to obtain detailed 

information specific to any location. The underlying digital database that supports MetEye is also the 

backbone for the Bureau’s Smartphone app, allowing a forecast to be generated for any user-

specified location. Marine services have been expanded to cover four days and have been 

complemented with graphical displays of the wind, sea and swell forecasts. Emergency services are 

supported with more detailed information and automation of product preparation enables the 

Bureau to ramp up the number of spot fire forecasts to match increased demand during severe 

events. Antarctic services have also been enhanced through the data visualisation package that was 

introduced as part of the Project. 
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A major change, for both forecasters and users, is to see the underlying spatial data as the 

fundamental forecast, rather than expecting the “forecast” for a specific location to be expressed in 

text or numbers. The impact is expressed in the words of a key stakeholder in the NSW Rural Fire 

Service after graphical representations of the fire danger index and other parameters were made 

available for operational use in late 2010: 

“The new information is graphic and it is quite powerful. It is a totally new way to do business. 

With this new forecasting system, forecasters and fire fighters can see images of the Fire 

Danger Ratings across the State and watch real time changes of the forecasts. It really is a 

matter of ‘a picture paints 1,000 words’.”  (Simon Heemstra, then Community Planning 

Manager, NSW Rural Fire Service). 

This paper outlines the history, starting with the discussions leading to the initiation of FSEP, through 

to the closure of the NexGenFWS Project. The narrative is interspersed with personal comments and 

reflections and makes an attempt to document the lessons learned throughout this extended and 

complex project. The point of this paper is to point out that a worthy goal was ultimately achieved 

and to recognise the contribution of all the participants in the process. Without those contributions 

the decisions and achievements would not have had so solid a foundation.5  

                                                           
 

5 Note: Terry Hart was involved in the early stages of FSEP through his role as head of the National 

Meteorological Centre (NMC), and later through program manager roles in Weather Services. From 

2009 to 2014 he was Project Director for the Next Generation Forecast and Warning System Project 

(NexGenFWS). As the coordinating author there will inevitably be some selective recall of events and 

shades of personal opinion. The record is based as much as possible on formal records (minutes of 

meetings, memos and project documents) as well as checking with other participants in the project. 

Comments from others are included to record individual perspectives and to attempt to inject the 

sense of the strong personal commitment to this project. Some comments were provided around the 

end of the NexGenFWS Project. Others have been obtained subsequently. 
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The foundation for AIFS and NexGenFWS 

The Bureau's forecasting operations following implementation of NexGenFWS are a far cry from the way 

things were in Bureau forecasting offices in pre-computer days. But, to the extent that AIFS provided an 

important foundation and point of departure for FSEP and the launch of NexGenFWS, it is important to 

recognise, in turn, the extent to which AIFS was built on AROS (Automated Regional Operations System).  

 Following the successful introduction of the Bureau's first central computers in the late 1960s and the 

progressive implementation of the system of Regional Forecasting Centres in 1972-73, the Bureau's 

Assistant Director Computing, Ross Maine, developed an ambitious plan for gradual automation of a host 

of aspects of Regional operations. This became the famous 'Project 27' in the Bureau's PPBS (Programming 

Planning Budgeting System) introduced into the Bureau in the mid-1970s. Its initial difficulties, as an 

Automated Data-Processing (ADP) Branch activity, in achieving Bureau-wide acceptance were largely 

overcome with Peter Barclay's appointment as head of an AROS Project Team in the early 1980s. The 

Project Team first concentrated on achieving successful implementation of a prototype AROS System in the 

Victorian Regional Forecasting Centre. This automated a range of previously manual data collection, 

processing and plotting functions and enabled screen-based formulation of forecasts and their automated 

distribution.  

Following an evaluation of lessons learned from the prototype, AROS was then progressively installed in all 

Regional Offices and most Field Offices through the 1980s with nationwide implementation completed in 

1990. The work of the AROS Project Team was seen, at the time, as a magnificent achievement in 

realisation of Ross Maine's far-sighted vision of what ADP could do for the routine operations and services 

of the Bureau. It turned what, for a time, looked like becoming a potential Bureau white elephant into a 

remarkably effective and reliable national system.  

Peter Barclay was personally recognised through the Bureau's Australia Day Award and AROS received a 

Gold Award in the 1988 Australian Government Technology and Computer Productivity Awards. AROS then 

served successfully as the common platform for the Bureau's Regional operations until the mid-1990s albeit 

accompanied by the introduction of a range of experimental new systems such as the Bureau-designed 

digital facsimile system (DIFACS) and the Australian PC version of the University of Wisconsin McIDAS. By 

1991-92, it seemed time to develop a new vision for a more integrated next-generation forecasting and 

warning system for the Bureau to modernise AROS and integrate it with other promising new scientific and 

technological developments from at home and overseas. The AIFS Implementation Project was formally 

established in 1993 with a target date for Bureau-wide completion by the end of 1998. Following 

evaluation of a prototype system in 1995, AIFS was successfully implemented in the Victorian RFC in 

November 1996 and nationwide implementation was completed in 1999. It earned the Bureau a 

Government Technology Productivity Silver Award in 1997-98. It had been a very large undertaking to 

integrate many new scientific and technological developments into Bureau-wide operational systems but 

its success owed much to an excellent project team, wise oversight from Doug Gauntlett and the AIFS 

Steering Committee and an acute awareness of the lessons learned from AROS implementation a decade 

and a half earlier. 

It was cutting edge stuff at the time. To the extent that there were implementation deficiencies in the early 

projects, I think it important to identify and learn from them to help avoid repeating them (the deficiencies) 

in the future. The biggest lessons I learned from the initial AROS problems in the 70s was the importance of 

casting AROS as a ‘Bureau’ rather than as an ‘ADP’ project and the importance of progressing through the 

prototype and prototype evaluation stages. In my time, I was forever conscious of (and hence did my best 

to disprove the validity of) an exasperated comment to me from former Director Bill Gibbs, in 1975, when I 

was Assistant Director Research (ADR), that ‘Every generation stubbornly reserves unto itself the right to 

completely ignore all the lessons learned by its predecessors’. 

Prof. John Zillman (Director of Meteorology 1978 – 2003) 

20 January 2017 
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2 A debate over direction and technology 

2.1 AIFS and Nowcasting 
The first installation of AIFS was completed in the Victorian Regional Office (VRO) in November 1996. 

AIFS brought modern work-station technology to Australian forecasters with a collection of 

applications for visualising observations (including satellite and conventional observations) and 

NWP, as well as a more flexible text forecast preparation system that allowed elements of a forecast 

to be used in multiple products. Some objective guidance and verification were also introduced 

allowing a measure of value adding to raw NWP output. As that technology was rolled out across the 

country over the next three years, Research (BMRC) was considering how its research and 

development could enhance forecasting operations. 

In January 1997, given the critical nature of very short-term forecasts to the community, Tom 

Keenan (BMRC) proposed to the AIFS Steering Committee an initiative to improve forecasting in the 

0-6 hour and 0-24 hour timeframes. BMRC was developing radar-based techniques for detecting and 

forecasting severe thunderstorms. The WMO World Weather Research Program (WWRP) had been 

established with the aim of enhancing and quantifying the societal impact of weather forecasts.  It 

provided an international umbrella supportive of nowcasting and research links among groups such 

as the US NOAA Forecast Systems Laboratory (FSL), National Center for Atmospheric Research 

(NCAR), Meteorological Service of Canada and the UK Met Office to cite just a few.  Doug Gauntlett 

(DDR6) noted that the “proposal importantly foreshadows the next stage of AIFS in using the 

enabling technology to improve forecast skill”. 7 A workshop was held in June 1997 to consider 

requirements for nowcasting services, define the nowcasting forecast process, and determine what 

could be supported by AIFS. It was proposed that components of the US Weather Forecast Office 

(WFO) advanced work-station being developed at FSL could be incorporated in AIFS.  

It should be noted that the AIFS Steering Committee, which met on a 3-6 monthly basis, was quite 

large (there were 15 members at the January 1997 meeting), and included management and staff 

association representatives. It was more a broad stakeholder consultation group than a decision-

making and steering body. 

A Nowcasting Project Development Plan was prepared by April 1998 with a view to participation in 

the WWRP Forecast Demonstration Project (FDP) at the Sydney Olympics in 2000. There was also 

considerable emphasis on NWP for the longer range forecasts. The scientific approach was to use 

NWP for 0-24 hours, and integrate observational techniques such as meso-analysis and statistical 

techniques for the 0-6 hour period. Systems and procedures were to be developed within BMRC and 

international groups, and passed on to the AIFS team for operational support and as appropriate 

implementation, and to the Bureau of Meteorology Training Centre (BMTC) to develop and provide 

training. 

Due to lack of funding (a prospect of external funding did not eventuate) the project was scaled back 

and limited to radar applications, particularly the introduction of the Warning Decision Support 

System (WDSS) developed by the US National Severe Storms Laboratory. The International Sydney 

FDP did go ahead with Bureau support and was very successful in demonstrating a broad range of 

national and international approaches. 

                                                           
 

6
 Deputy Director (Research and Systems) (see attachment) 

7
 AIFS Steering Committee, January 1997 (File 55/1523). 
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2.2 Emerging issues 
In the discussion of the Nowcasting proposal over several AIFS Steering Committee meetings some 

major issues emerged which were to recur over subsequent years:  

1. The view of the IT Branch that the integration costs of overseas developments were high and 

that a local build policy was preferable 

2. Respective roles of Research and IT staff in the development of ICT systems 

3. IT Branch’s limited capacity to develop new systems given the tight implementation 

schedule for AIFS 

4. Service outcomes to determine priorities rather than research driven goals. 

To elaborate on these points: 

1. Based on their experience Peter Gigliotti and his Regional Computing team held the view 

that integration of software into a specialised IT system such as AIFS is a major task. On the 

other hand Research believed that AIFS should be a technical platform into which it should 

be possible to add components that build new science into the system, whether that new 

component came from BMRC or from overseas (e.g. FSL)8. 

 

2. In Peter’s view BMRC’s Nowcasting Proposal focused too much on hardware and systems 

development by BMRC staff. “BMRC’s role is to provide scientific expertise while the systems 

issues are left to the Systems side of the Bureau. …. It is no good to the Bureau if we get the 

best software in the world to find that it doesn’t operate efficiently on our operational 

platforms because it is finely tuned for HP systems or uses specialised proprietary 

hardware.”9  

 

3. IT’s Regional Computing team was fully occupied with the AIFS implementation schedule, 

particularly with the need to complete the implementation before the end of 1999 to ensure 

Year 2000 compliance of operational systems. Additional staffing would be required for both 

integration of systems into AIFS and for exploiting the opportunities to enhance the forecast 

process. 

 

4. Another emerging theme was the question of Service outcomes rather than research driven 

goals. An AIFS Services Working Group had been proposed at the Steering Committee 

meeting in November 1997 “to have input into the impact of AIFS on weather services”. The 

group was established in September 1998 “to ensure that the implementation of AIFS meets 

the goals of improving the quality, efficiency and flexibility of the Bureau’s regional 

operations”.10  

2.3 A Services streamlining project takes shape 
Even before this group had progressed, Geoff Love (Deputy Director, Services (DDS)) and Bruce Neal 

(Assistant Director, Services (ADS)) set out some strategic service priorities that took the emphasis 

off the Nowcasting/WDSS Proposal and initiated a new Services-led project. In a memo to the 

                                                           
 

8
 AIFS Steering Committee, 29 June 1998. 

9
 Report to AIFS Steering Committee dated 18 June 1998 

10
 The group comprised only three members with representatives from Services Policy Branch, Training Centre 

and a regional office. (Some of the impetus for initiating the group came from the move of some private 
companies into providing 7 day forecasts that were presented on TV.) 
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Deputy Directors (DDS and DDR) and Chief Scientist (Mike Manton) on 12 January 1999, Bruce Neal 

using advice from Geoff Love, wrote: 

“Over the next 3-5 years the Weather Services Program is now planning to focus strongly on 

translating the benefits of the Bureau’s heavy investment and world class expertise in NWP 

systems into community benefits. Potentially, we have the opportunity and capability to 

considerably automate our service production and delivery/access systems nationally, to 

extend the period of validity of our forecasts, and to introduce much more detail into the space 

and time scale of our forecast output products. There is a large community demand for such 

improved services and, indeed, the Bureau is being left behind to some extent in these 

developments compared to other organisations, including some private sector operators. 

There is also potentially a large productivity gain for the Bureau’s internal operations.  

“In the immediate future we need to take advantage of recent advances in high resolution 

mesoscale modelling to the greatest extent possible. Use of mesoscale output has 

demonstrated its value in the recent 1998 Sydney to Hobart yacht race forecasting effort, and 

has much to offer in the severe weather context. There are arguments that the Bureau needs 

to accelerate work on “downscaling” mesoscale forecasts to local weather events, and to 

generally take maximum advantage of the Bureau’s new supercomputing systems. 

“It is unfortunate that these priorities are competing with those of the WDSS Proposal for the 

allocation of scarce resources. “ 

ADS suggested that the nowcasting project be deferred until the new version of WDSS had been 

installed and experience had been gained with the Kurnell Doppler radar.11  

From this time on the streamlining of the forecast process became the main focus of the Steering 

Committee and there were suggestions that the AIFS Steering Committee should take on a broader 

role than AIFS implementation. 

The January 1999 meeting of the AIFS Steering Committee asked ADS to define service priorities for 

AIFS, such as automation through NWP, and to consider the required financial resources. A paper, 

prepared by Phil Alford (Weather Services) with input from 19 other Bureau staff on a proposal to 

establish a “Forecaster Work Process Streamlining Project” (FWPSP), was presented at the March 

meeting. The resources proposed were modest - about $1.3M over three years from internal Bureau 

resources. Some on the committee advocated that automation should be an expressed goal of the 

project. The proposal presented IT Branch’s technological option of collaboration with Dr Bill 

Hibbard (SSEC at the University of Wisconsin, where McIDAS had been developed) using the general 

purpose Visualisation Application Development (VisAD) software of Java libraries.  

There was disagreement on the adoption of this primarily IT based and yet unproven solution. Mike 

Manton (Chief Scientist) noted that NOAA FSL had addressed the problem, with tools defining the 

forecast process and that the Bureau could use their experience.  

 

                                                           
 

11
Dopplerisation and upgrade of resolution of data were needed to get the most benefit from the approach – 

objectives that were later progressed under the Radar Network and Doppler Services Upgrade Project 
(RNDSUP) funded by the government in 2003. 
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The Committee endorsed the proposal in principle but with many caveats. It was agreed that priority 

in funding should be given to prototype sub-projects such as a graphical editing and a marine 

forecasting system. The Australian Marine Forecasting System (AMFS) would be a national version of 

the prototype system developed by John Bally and staff of the Tasmanian Regional Office. In this 

application forecasters edited NWP guidance for point locations in a graphical interface and coastal 

waters forecast products were generated automatically in the background. AMFS was seen as 

demonstrating the broad principles and objectives being sought under this new project. 

 

2.4 AIFS2 – the ICT architecture 
The concept for the new project had broadened from merely a technology refresh of AIFS, although 

an IT refresh (to be known as AIFS2) would be required. IT had already commenced work on some of 

the applications and systems design, particularly the concept of a comprehensive forecast database 

from which products would be generated. AMFS was intended as a pilot application for AIFS2. An 

AIFS2 design had emerged – graphical editor, forecast database, and product generation modules. 

The completion target date was early 2002. Several student projects were commenced including 

AutoTAF (automatic TAF from Model Output Forecasts (MOF)). IT continued exploring the options 

for collaboration with the University of Wisconsin and hosted a two week visit by Bill Hibbard in 

August 1999. 12 

A revised project proposal was presented to the Steering Committee in May under the title that 

would stick: the Forecast Streamlining and Enhancement Project (FSEP).  Although yet to be 

defined, FSEP was designated as a corporate priority in the Bureau’s April 1999 Annual Budget and 

Program and intended to be included in the enterprise bargaining process due to its potential impact 

on staff working practices. The final version of the proposal was endorsed at the Steering Committee 

                                                           
 

12
A comprehensive paper on the IT aspects of AIFS2, including underlying principles, approach and description 

of the architecture is The Australian Bureau of Meteorology’s Next Generation Forecasting System, by James 
Kelly, Andrew Donaldson, Chris Ryan, John Bally, Jeff Wilson and Rodney Potts presented at the 20th 
International Conference on Interactive Information and Processing Systems (IIPS) for Meteorology, 
Oceanography, and Hydrology. This conference was part of the 84

th
 Annual Meeting of the American 

Meteorological Society held in Seattle in January 2004. https://ams.confex.com/ams/pdfpapers/70519.pdf 

 

The forecast enhancement aspects were even there before 1999. I remember that the AIFS SC had a 
beautifully named working group called the SAG (Science Advisory Group). They were supposed to be 
looking at how AIFS1 would change the way we forecast when it was introduced. This was probably 1994 or 
thereabouts. There were also various pushes to get a Techniques Development group up and running. The 
Techniques Development group were to be a sort of spacer between IT and Research and run under the 
sponsorship of Assistant Director, Services (ADS) so they addressed things that were not cutting edge 
science that BMRC were doing but the things the forecasters wanted now or Services needed for 
verification etc. 
 
Ian Bell and I were also pushing Services and the forecasters on this via things such as the Advanced 
Forecaster Course and some of the other in-service courses. I recall we had an Advanced Forecaster Course 
with a theme of forecasting in the year 2000 or forecasting in the 2000's from around 1994 or 1995. 

Jeff Wilson (formerly Head of the Bureau’s Training Centre) 
19 September 2014 

https://ams.confex.com/ams/pdfpapers/70519.pdf
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in December13. That meeting effectively initiated FSEP and the AIFS Steering Committee morphed 

into the FSEP Steering Committee.  

3 FSEP gets under way 
Doug Gauntlett (DDR) saw FSEP as a major overarching Bureau program - including regions, services, 

research and systems -rather than a discrete IT project and he nominated ADS as sponsor. He felt 

that the project proposal should be an evolving conceptual document – rather than a detailed plan 

for the entire program. The additional financial resources were expected to be about 5 staff per 

annum plus expenses or 12 ASL in total over 18 months to 3 years. To stress its status as a major 

Bureau-wide project it was identified as the first-listed ‘Corporate Priority’ in the 2002-03 Budget 

and Program document. 

 

The objective was enhancement of Bureau forecast provision by utilising improved science, 

technology and work processes. In particular: 

 Forecast service enhancement – improved presentation and quality of products and an 

improved product suite 

 Forecast process streamlining – optimised blend of the complementary strengths of 

human forecasters and numerical and other guidance. 

FSEP was seen as a way to enhance Bureau services within existing staff resources with a 

streamlined forecast process. It was not seen as a means for cutting forecaster numbers. 

3.1 FSEP principles and governance 
The principles behind FSEP were refined over the next 3 years and were eventually finalised at an 

FSEP Workshop in 2003. The late Ian Bell (Training) was a key figure in drafting these principles that 

are listed in Appendix A.  
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 Key contributors in revising the proposal were Russell Stringer (Services), Ian Bell (Training), Graham Mills 

(Research), Chris Ryan (Regional Computing) and Alan Cusworth(South Australian Regional Office). 

The Bureau's external environment for progressing New Policy Proposals (NPP) in the late 1990s was 
extremely hostile. The focus of NPPs had to be on achieving big outcomes and public impacts which could 
be easily understood and embraced by external administrators and politicians, and our NPPs also had to 
compete against major NPPs from other Departments. Furthermore, the Department of Finance still 
subjected them to great scrutiny and were always looking for offsetting savings. One of the most helpful 
strategies for progressing NPPs was to link them to the recommendations of a respected external review, 
which, I suspect was one of the reasons why the FSEP resources eventually got a kick start in about 2008. 

 

Bruce Neal (former Assistant Director, Services) 

21 January 2017 
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The high level guidance for the project came from the FSEP Steering Committee chaired by DDR. It 

had a large membership of 15 nominated members plus observers. Consequently, it was often 

caught up in technical detail and it became clear that improved governance was needed for senior 

manager accountability. In April 2003, in response to a proposal from the sponsor (Ray Canterford, 

ADS), the Executive agreed to a reduced membership of seven and changed the Chair to DDS. 

The working level was the FSEP Coordination Group, comprised of team leaders and Services 

representatives. It was initially proposed that there should be a full-time project manager. However, 

this did not eventuate; rather there were managers for each approved sub-project. 

 

3.2 Setting direction 
Key building blocks were seen as the Forecast Database, Graphical Editor and Automatic Text 

Generator. A major early consideration was whether to acquire an established forecaster work-

station technology from an overseas meteorological service or build a system locally, perhaps in 

collaboration with another institution. Systems deployed or under development overseas were 

considered (e.g. the UKMO Horace system including their On Screen Field Modification graphical 

editor (OSFM), and the Canadian Forecast Production Assistant (FPA) with its advanced automatic 

It was a fairly exciting time to be involved in applications development, many projects going on, many 
collaborators, and a lot of good progress made by many groups across the Bureau. 
During that time we wrote a number of papers promoting the work effort, for example: 
https://ams.confex.com/ams/pdfpapers/70519.pdf 

 

In your draft paper you mention the choice is “buy or build”. However I thought of it more as Build/Buy or 
Collaborate, and saw that collaboration was the way to go as described in section 6 in the AMS paper. 

 

The AIFS SC meeting was unwieldy with 15 members. I agree with your comment that “It was more of a 
broad stakeholder consultation group rather than a decision-making body.” At times it felt like the SC 
meetings were a stress relieving exercise for everyone except the project manager. I do remember that 
Doug Gauntlett was a very effective chair, and had an incredible ability to summarise 20 minutes of (what 
seemed like) rambling and bring it together into focus, with clear action items. I was in awe! 

 

Another anecdote I remember is when Peter G was arguing that the SC should continue after the last AIFS 
installation. He said “for one thing, we get access to 2/3 of the Executive”. Geoff Love replied “yes, but it’s 
the less influential 2/3!”. 

James Kelly (Regional Computing) 

4 December 2014 

The early and ongoing involvement of the Bureau’s Training Centre (BMTC) was critical to the overall 
success of the project. The Bureau had very high quality, progressive and insightful training people (such as 
Ian Bell and Jeff Wilson, but also many others) and strong training leadership (people such as John 
Mottram) which ensured that the role of training was fully effective. It is important to note that the FSEP 
Principles outlined in the Appendix were distilled by BMTC’s Ian Bell. The role of training was pivotal to (a) 
gaining the confidence of the operational forecasters in coming to grips with changes to work practices; (b) 
gaining the confidence of Staff Associations who perceived investment in staff training and re-training to be 
a critical aspect of introducing new technology into the workplace; (c) ensuring that new trainees were as 
up to date as possible with the Bureau’s latest and emerging forecasting systems so they could be moved 
into operational roles quite quickly; and (d) providing, at the early planning stages, a skilled critique and 
review of the likely success and practicality of new technology, science and systems being enthusiastically 
proposed by the research and systems people. 

Bruce Neal (former Assistant Director, Services) 

21 January 2017 

21 January 2017 

https://ams.confex.com/ams/pdfpapers/70519.pdf
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text generation) but it was decided to build the work-station ourselves in collaboration with the 

University of Wisconsin on some components. IT Branch considered that the overseas systems were 

either not mature enough to adopt or did not meet our needs. Forecaster work-station technology 

worldwide was indeed in the early stages of development and implementation at that time, 

particularly the forecast generation component, although visualisation systems were well 

developed. Perhaps NOAA FSL was a blind-spot due to awareness of problems that the US National 

Weather Service (NWS) had with the Advanced Weather Interactive Processing System (AWIPS).14  

A workshop (30 May - 2 June 2000) was held to refine the objectives of the project. Participants 

included Tom Nichols (Canadian Meteorological Service) who spoke on the Canadian experiences in 

designing and implementing Forecast Office technology. Some extracts in the workshop report 

elucidate the evolving concepts of the project:  

 AIFS 1 was essentially technology replacement and modernisation. AIFS2 will shift focus to 

enhanced technological support for forecast process  

 People possess a creative intelligence that makes them valuable – too valuable to be 

burdened with repetitive and un-challenging work that could be automated 

 FSEP aims to enhance the enabling technology and to utilise this in streamlining the provision 

of weather services. The project will also begin streamlining the provision of weather services 

by analysing, and initiating changes to, work practices, procedures and staffing 

arrangements. 

 Enhanced forecast technology – verification and decision support tools, including alerting 

(comparing current forecasts with real-time observations). 

The core of the FSEP Coordination Group met for the first time in June 2000 (ahead of the Steering 

Committee!)15. An FSEP Strategic Plan was prepared in September 2000 with the expectation that 

funding would commence in 2000/1. The plan included objectives and a work schedule for 2000/1. 

The FSEP Steering Committee met for the first time in February 2001. 

3.3 What was FSEP? 
The Strategic Plan laid out the vision for FSEP:  

 

Enhanced, nationally consistent and optimized services are efficiently provided to the 

community by skilled staff following operationally and scientifically robust processes.  

 

The underlying concepts were depicted in what came to be known as the “Pill Diagram”. Service 

requirements were the driver of a forecast process which would be supported by four main software 

components. An underpinning database would contain all ‘forecast policy’ (point, area or grid) from 

which all forecast products would be generated. 

                                                           
 

14
 AWIPS essentially corresponded to the Bureau’s AIFS. One element was the AWIPS Forecast Preparation 

System (AFPS) being developed by the NOAA Forecast Systems Laboratory (FSL) and the NWS Meteorological 
Development Laboratory (MDL). It later came to be called the Graphical Forecast Editor (GFE) suite. It is 
interesting to note that in his report to the AIFS SC meeting on 29 June 1998, Peter Gigliotti had commented on 
adapting the AWIPS Forecast Preparation System (AFPS). IT staff had examined the source code and noted that 
it was heavily dependent on the underlying hardware configuration. Peter believed that a local product to meet 
Australian requirements could be built within 2 years with modest resources. 
15

 Initial members of the FSEP Coordination Group were Bob Wright (A/ADS), Russell Stringer (Services), Chris 
Ryan (Regional Computing), Tom Keenan (BMRC Weather Forecasting Group Leader), Gus Foley (Supervising 
Meteorologist, WA) and Ian Bell (Training). 



 

 

 

 

T  

Service Requirements will drive the development 

of an integrated forecasting system 

The Forecast Process is central to the 

development of FSEP. It includes analysis of 

decision-making, information flow and 

work practices to define the requirements 

and functionality of the systems and ensure 

national consistency. 

An integrated universal Data Viewer to allow forecasters to seamlessly view all observation types and model output. 

Performance Support includes forecast decision support systems, intelligent alerting, and audit and verification capabilities to 

provide the basis for specifying research and training requirements. 

Graphical Editor for manipulation of forecast data and fields to produce the information from which the forecasts will be 

generated. 

Product Generator. Service requirements define the products to be generated. These include text, graphical and audio 

products generated by the forecaster or automatically, including on-demand and interactive products. 

Forecast (or FSEP) Database. A well-structured, integrated database of observational and guidance data, forecast policy and 

forecasts. 

These components will blend seamlessly to form an integrated forecasting system. Individual modules will access components 

of the generic system. The design philosophy is to build functionality incrementally as required. 

 

Vision 

Enhanced, nationally consistent and optimized services are efficiently 

provided to the community by skilled staff following operationally and 

scientifically robust processes. 

The FSEP “Pill Diagram” explaining the design concepts 



In practice, FSEP developed into an umbrella for a range of projects (there were up to 28 listed 

projects) – some were forecasting tools, some involved IT infrastructure and others were 

requirements specification (such as the Forecast Process Analysis and Forecast Service Analysis). 

Resources were modest and obtained from within the existing Bureau budget (e.g. additional 

resources of $665K in 2002/3 with funding for 4 staff) with most of the effort coming from within 

current activities. Nonetheless, FSEP was ambitious: it incorporated ground-up developments (e.g. 

data visualisation) and other advances based on research collaboration with universities (e.g. 

Intelligent Alerts with RMIT).  

Engagement with regional staff continued and FSEP Workshops were held annually. The 2001 

workshop was held in Brisbane and the invited expert was David Ruth, Deputy Director of the 

Meteorological Development Laboratory (MDL) in the US NWS, a body that both conducts and 

sponsors research in other agencies for use in operations in the National Weather Service.  

Good progress was made on some elements including: 

 TIFS (Thunderstorm Interactive Forecasting System) This innovative approach was tested 

during the Sydney Olympics Forecast Demonstration Project. An operational trial of the 

BMRC software was held for NSW from November 2002 to April 2003. 

 TC Module (tropical cyclone forecasting) 

 Sondtool (for analysing upper air temperatures for thunderstorm potential) 

 Volcanic ash (for depiction of areas where aircraft could potentially encounter volcanic ash) 

 AutoTAF (automatically generated components of aerodrome forecasts). 

However, by early 2003 disenchantment was growing among regional staff due to slow progress on 

key areas (such as visualisation and the marine forecasting application AMFS). 

The Workshop held in Melbourne in March 2003 tried to develop more detail on what life in an FSEP 

Office would look like – procedures, forecast process, use of staff, changing roles of forecasters - and 

included a demonstration of an end-to-end forecast using existing FSEP components and mock-ups. 

However, it was not clear how the FSEP components could be integrated and it was jokingly 

suggested that FSEP/AIFS be renamed Platypus! 

After the workshop the Coordination Group worked on a strategy paper to plan how multi-element 

forecasting could be achieved. FSEP had demonstrated progress on streamlining the production of 

forecasts and warnings for some individual elements, but the bulk of the RFC work was on forecasts 

that required input on multiple elements. The preparation of the paper generated significant 

vigorous debate about whether the approach should be based on the forecasters interacting with 

gridded fields (maps) of the weather elements or representative points (such as in AMFS). Lessons 

from the AMFS experience were encouraging a full grid approach. The last version of the paper was 

dated July 2003 but other events were soon to overtake it. 

4 Points of contention emerge – the Graphical Forecaster Editor 
(GFE) debate 

Two points of contention emerged in 2003. The issue noted above of the role of Research in 

software development re-emerged when IT requested that the TIFS system be redeveloped in VisAD. 

Secondly, following a visit to FSL in April 2003, Tom Keenan and Mike Manton(CSR) advocated that 

the Bureau adopt the US Graphical Forecast Editor (GFE)16, developed at FSL, as the yet to be defined 

graphical editor for the core forecasts. Tom Keenan and John Bally made a submission to the 

                                                           
 

16
 See Appendix for a description of the GFE system. 
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Steering Committee recommending that a feasibility study be conducted on joint development with 

FSL. 

The June 2003 FSEP Steering Committee made what turned out to be two crucial decisions 

 to continue the re-development of TIFS in VisAD, and  

 to arrange for the FSL team to visit to “allow investigation of the option for using parts or all 

of the FSL Interactive Forecast Preparation System (IFPS)17 system in FSEP”. 

4.1 Visit by US Forecast Systems Laboratory staff 18 
From 2-5 September 2003 three key staff from FSL (Carl Bullock, Mark Mathewson, Darien Davis) 

visited the Bureau for four days of presentations and discussions that explored the technology 

developed by FSL to support forecast operations in the US National Weather Service (NWS). They 

demonstrated components of the AWIPS system, concentrating on the D2D (Display 2 Dimensions) 

and grid based GFE (Graphical Forecast Editor), and discussed the system architectures, 

implementation strategies, forecaster acceptance and services outcomes, including the NDFD 

(National Digital Forecast Database). 

Forecasters were particularly attracted to the D2D data viewer with its impressive visualisation 

options already set up to display Australian data. However, GFE offered the sort of service leap that 

was envisaged under FSEP even though at that stage it was only in the initial stages of 

implementation within the US NWS.  

Some concerns were expressed and questions raised: 

 could the software cope with the forecast domains in Australia that were much larger than 

for most NWS forecast areas? 

 how would the forecast values be preserved at key point locations? 

 the science base to support forecasters in grid editing was limited. 

                                                           
 

17
 IFPS was the term used for the implementation within the US NWS of the GFE technology developed by the NOAA 

Forecast Systems Laboratory. 
18

 From October 2005 FSL became the Global Systems Division (GSD) of NOAA’s Earth System Research Laboratory. 

Boise Weather Forecast Office, Idaho showing forecaster work-station with GFE (right) and 

D2D (centre and left)   (Photo: Andrew Treloar) 



19 

The report on the visit included the recommendation: 

“The workshop viewed the GFE as the AWIPS component with the most potential to 

significantly advance weather service provision within the Bureau. … Option 3, trial 

development and testing of the GFE in Australia is considered optimal at this stage. This could 

form a focus for FSEP activities and be expedited under the FSEP multi-element project. Note, 

significant system issues relating to compatibility with existing Bureau systems and the 

strategic direction of system implementation would have to be addressed.“ 

No decision was taken but informal discussions and representations continued. 

 

4.2 A fork in the road 
The points of contention between IT and Research over the development platform (pure Java or 

making use of the VisAD Java library) continued to simmer. Peter Gigliotti (ADC) convened an 

IT/Research Weather Forecasting Group meeting in February 2004 to discuss forecast systems 

development for FSEP, an issue that now also impinged on the newly established Radar Network and 

Doppler Services Upgrade Project (RNDSUP). On TIFS, ADC recognised the impasse and, for 

pragmatic reasons, recommended that development of the VisAD version cease, and the BMRC 

version be used for operations. IT Branch would provide first-in support only with BMRC responsible 

for support at the code level. The Steering Committee accepted this recommendation. 

On GFE, ADC felt that BMRC had still not presented a convincing argument for implementation, and 

noted that most of the software was already dated.  

Background on the development of the Graphical Forecast Editor (GFE) in the US 

The GFE project was started in the United States in 1990 for the National Weather Service (NWS).  The 

concept of depicting weather forecasts on a grid, and then producing textual, graphical, and image 

products from this gridded database was revolutionary.  This concept had never been brought to 

fruition anywhere in the world on a scale intended by the National Weather Service. It was seen as a 

great improvement to the temporal and spatial resolutions of the forecast, as well as a time saver 

realized by automatically generating words from the grids for the various products. 

I was among the initial designers of the GFE, and became the GFE project manager in the United 

States after several years.  This was a very long project for me – spanning nearly 25 years from 

initiation through my final work with BoM.  Unlike many projects, the NWS requirements were 

virtually non-existent and the end goal not clearly defined. Before the GFE became operational in the 

NWS, the project staff, varying between 4 and 10 throughout the years, worked closely with the field 

forecasters, in a process known as the Rapid Prototyping Project (RPP).  Among with frequent 

workshop interaction, we produced interim or test versions of the GFE for the field to test and 

comment upon. This RPP permitted the rapid development of the software that met the needs of the 

forecaster.  By 2001 the initial GFE was “finished” and deployed nationwide.  Work continued on 

improvements to the GFE through 2006 when further development was assigned to the NWS AWIPS 

contractor. When this transition occurred, I thought that was the end of the GFE improvements and 

essentially the end of the GFE project for me.  But this was actually only the beginning of the most 

exciting phase of GFE development – implementation of the Australian GFE. 

Mark Mathewson  (NOAA FSL/GSD) 

23 August 2017 
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The new Director (Geoff Love) knew that a decision was needed and took steps to catalyse the 

process. At the Budget and Program meeting in May 2004, he arranged for presentations from IT 

staff on their plans for FSEP, and from BMRC on GFE, including a demonstration of GFE for Regional 

Directors. (This meeting was informally called the “shoot-out”). At the end of the workshop, the 

Director noted that the Executive faced a key decision and it was the task of the Executive to distil 

the information provided. He invited staff to send him their personal opinions. 

The Executive (3 June 2004) requested the Monitoring Program Group (that included IT) and the 

Research and Development Group to “report on the feasibility of adopting FSL’s GFE within the 

FSEP/AIFS environment” A team conducted detailed deliberations based on a series of questions 

prepared by Mike Manton (CSR) and Peter Gigliotti (ADC) to guide the study. Mark Mathewson (FSL) 

joined the team for a week in August. The report identified issues rather than making a firm 

recommendation. It noted, however, that the proposed approach of providing recently developed 

Operational Consensus Forecast (OCF)19 guidance in gridded form would be a significant advance on 

the forecast process used in the US. 

In parallel, the Weather Services Program Group was requested to “revalidate the FSEP vision and 

then translate this vision into one or more views of how they believe forecast operations in the 

Bureau will be carried out six to ten years from now”. This paper drew heavily on work carried out 

under the Forecast Services Analysis project, but also sought a broad range of input. The report 

noted that “the inefficiencies of the current process lie in the translation of forecast policy into 

outputs” (i.e. in translating the forecast as conceptualised by the forecasters into forecast products 

that can be communicated to the public) and that FSEP had arrived at the stage of needing to 

address that area of inefficiency. “Crucial decisions need to be made on the design of the Graphical 

Forecast Policy Editor, the system that will change the typical forecast process from text product 

preparation to some form of more flexible policy editing that can populate a forecast database from 

which a diverse range of products are derived.“ In the words of Geoff Love, this would change the 

forecasters from journalists to artists – they would “paint” the picture of the weather, rather than 

rely on their words to convey the message.  

 

                                                           
 

19 The Operational Consensus Forecast (OCF) approach was a statistical blend of the output from a variety of NWP systems 

for fields such as surface temperature and relative humidity that was providing excellent forecast guidance for forecasters. 
It was originally developed for point locations and incorporated a running bias correction of individual models with a 
weighting based on forecast skill. The proposal from BMRC was to develop a gridded version of the OCF output which would 
give a national coverage enabling forecasts for any location. OCF had been developed by Frank Woodcock and Chermelle 
Engel in BMRC. See Woodcock, F. and C. Engel, 2005: Operational Consensus Forecasts, Wea.Forecasting, 20, 101-111. 

Two roads diverged in a yellow wood, 

And sorry I could not travel both 

And be one traveller, long I stood 

And looked down one as far as I could 

To where it bent in the undergrowth; 

….. 

I shall be telling this with a sigh 

Somewhere ages and ages hence: 

Two roads diverged in a wood, and I - 

I took the one less travelled by, 

And that has made all the difference. 

(Robert Frost, The Road Not Taken). 
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4.3 Executive decision  
In October 2004 the Bureau Executive chose one of the roads in the fork. Its decision as reported in 

the minutes of that meeting was: 

At its meeting 2004/17 of 26 October 2004 the Executive considered, inter alia, the need for the 

capability to generate a digital database of all elements contained in Bureau forecasts and from this 

database generate worded forecasts.  The issue before the Executive was whether this capability 

would be best developed completely in house under the aegis of the Forecast Streamlining and 

Enhancement Project (FSEP) or whether there were net advantages in using the Graphical Forecast 

Editor (GFE) already developed by the US Forecast Systems Laboratory (FSL) as an application within 

FSEP. 

The Executive agreed that, in order to produce a scientifically sound, national gridded database of 

key forecast weather elements within two years: 

• GFE would be implemented for use by Bureau forecasters to value-add to NWP output; 

• GFE would be implemented as a discrete application within the overall FSEP/AIFS 

environment; 

• The FSEP implementation strategy would aim to minimise the time spent by forecasters in 

manually intensive grid editing and would incorporate routines to verify key fields in the 

national database; and  

• GFE would provide the basic outputs from which additional products would be generated. 

 

CLARIFICATION OF RESPONSIBILITIES20: 

In making these decisions, the Executive reiterated that the responsibilities for the FSEP program, as 

a whole, remain unchanged, viz: 

• ADS is responsible for the budget, the definition of the program, planning, prioritising and 

the allocation of resources; 

• ADC is responsible for development of the IT systems and the integration of FSEP applications 

within the Bureau’s IT system; 

• CSR is responsible for the development of the meteorological applications required by FSEP 

and for its overall scientific integrity; and  

• ADN is responsible for developing and overseeing the implementation strategy.  

 

The Executive noted that its decision on the development and implementation of an advanced 

forecast system incorporating GFE within the overall FSEP/AIFS environment was vital to the future 

of the Bureau’s operations and required a high level of cooperation across all organisational units 

and Programs.21 

 

 

                                                           
 

20
 See Appendix F showing organisation structure for explanation of acronyms 

21 In assigning responsibilities the role of sponsor, or Project Executive in Prince2 terms, was effectively diffused but 

responsibility for implementation was assigned to ADN (National Operations) who had no close interest in the project which 

was targeted mainly at regional forecasting. 

Personal anecdote: I remember saying to DIR at the time (when he briefed us about his decision) that such 
a massive change would be a decadal process. That was 2004, so it proved to be within a few months of 
that! Looking back as you say, the vision is still valid. 

James Kelly (Regional Computing)  

4 December 2014 
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Comments from Geoff Love (Director of Meteorology at the time of the GFE decision) 

I am not sure when, or from whom the impetus came from to start a next generation forecaster 
workstation but it was around the time that many of us felt that AIFS had too many drawbacks and really 
didn't address the issue of making best use of the model guidance. In the National Meteorological Centre 
(NMC) we trialled the UK Met Office system, and while it was well suited to the NMC application, it was not 
a forecaster workstation that would suit the Australian situation. 

The main players were, however, Pete Gigliotti and Mike Manton. In response, Peter G started a sort of 
next generation development from the ground up and Mike Manton, in BMRC, started looking at the US 
system. Again Peter G's project seemed to be an update of AIFS and did not advance our use of model 
guidance. Mike had something different in mind (i.e. the US system - pushed by Tom Keenan). John Zillman 
and Doug Gauntlett appear to have let both initiatives proceed (while I was at the IPCC) and when I became 
Director the competition and animosity between the groups was very, very intense.  

At some point I visited the US and spent two days with the NWS looking at their system, including a day at 
the Dulles Forecast Office talking with the forecasters (unaccompanied by any senior NWS staff). That visit, 
including the unanimous opinion of the forecasters that they would never by choice go back to the old way 
of forecasting, convinced me to shut down Peter G's initiative and throw my support behind Mike Manton's 
work.  

Another motivation for opting for the US solution was the experience I had with the NMC scheduler during 
the UNIX conversion. John Lorkin (in charge of Software Systems in NMC) wanted to write one from scratch, 
I wanted to use the ECMWF scheduler. For six months John and a couple of NMC programmers worked on 
the issue with very little real progress. In 3 months after a mini review by Doug and me, at little cost we 
implemented the ECMWF scheduler ($5000 up front and the cost of bringing one ECMWF staff member to 
Melbourne for 3 weeks). Given the US system worked and was liked by the forecasters, and it met our 
broad specifications it seemed the way to go. 

I chaired a very intense meeting involving Peter and Mike and the decision was implemented. I think it had 
a significant impact on Peter - something I very much regret to this day. 

Geoff Love (Director, 2003-2008)  

20 September 2014 

Comments from Peter Gigliotti (Assistant Director, Computing) at the time of the GFE decision  
 
This is an accurate summary of most of the thinking at the time without all the underlying tensions and 
stresses.  As with many 'disruptive' projects within the Bureau it is as much about the journey as the final 
destination.   
 
At the time the US software was being considered I had the view that the IT industry was moving to a 
different type of software architecture (services based, spatially enabled using Java as a principal tool) and I 
thought the Bureau would be better served for the future building expertise in staff in these areas. The US 
system at the time was not going in that direction, it may have changed. To achieve this internally would 
require all areas of the Bureau to work closely together and it was made clear to the Executive at the time 
the decision was made to go with FSL software (fork in the road) that the Research group were not 
prepared to assist with the scientific underpinning of a 'local system development' in preference to their 
preferred FSL model which they believed had much of the science already inbuilt and could be rapidly 
implemented (within 2 years). 

 

I am not familiar with the current underlying system or the continued collaboration with FSL. However as a 
member of the public the FSEP project appears to have delivered improvements to Bureau services. The 
project has achieved its original objectives. Whether we would have arrived at this point taking the 
alternate road within the timeframe we will never know. 

Peter Gigliotti  
December 2014 
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Comments from Ray Canterford, Assistant Director (Services) at the time of the GFE decision  

I took up the role of ADS in 2002 and was immediately thrust into the chairing of the FSEP Coordination 

Group. It had become a large and inefficient forum because of its size and breadth of participants.  I was 

therefore a key stakeholder in FSEP and then went on the journey to GFE and NexGenFWS as a major 

stakeholder and the ultimate “owner of the new system”. 

In 2002 I was taken by the strong professional differences of opinion on what was to be the Bureau’s 

forecasting future. But it was pure passion to achieve the best for the Bureau and the public. In parallel, I 

was directing the new RNDSUP project that clearly had linkages to parts of FSEP. 

Having spent some time living in the USA and talking to forecasters and developers about the various 

systems, this was not unfamiliar territory as most major meteorological services were going through the 

same decision processes.  Some forecasting systems you could see hidden in a corner of a forecasting office 

ready to be used, but not operational due to difficulties and/or forecaster objections (with good reason).  A 

similar situation was evident in Europe and Canada at the time.   

We were fortunate in Australia because our Director at the time, Geoff Love, had extensive experience in 

forecasting and IT systems development.  He could not, and would not, be swayed by “oversell” and was 

keen to move quickly using current international experience.  Having seen the difficult fork in the road, with 

both prongs having sound and legitimate “bona fides” and having seen the difficulties in progress of a “full” 

FSEP, my leaning was to the adoption of the US GFE (somewhat influenced by my colleagues in the US 

including their fire weather specialist users). 

From a personal and ADS position, however, I was not convinced that the governance would work with ADN 

having implementation responsibility. I felt the eventual owner of the system (ADS) needed to be in control 

and have full accountability.  However, this was a secondary consideration to the major one and indeed 

was reversed at a later stage. 

The ground breaking projects of FSEP were excellent and some are still in use today such as TC Module and 

TIFS.  

It should be noted of course that once the decision had been made, the professionalism of the very 

experienced IT developers and managers ensured that they gave full support to the decision and we 

(Bureau and public) are extremely grateful. Equally importantly, the Bureau’s frontline forecasters were 

highly experienced and provided candid and valuable suggestions (negative and positive) and ideas along 

the way.  Although the team endeavoured to follow all these, timing and staff resources were not always 

available.  Development was occurring in parallel with implementation and this is a huge task to manage. 

Another three years would have been ideal, but this did not meet the NPP models for submission to 

government. 

The next chapter in the development of a NexGenFWS proved even more challenging as the organisation 

fought to build and operate the best system in the world!  But before that chapter began, another period of 

extreme stress on managers, developers and forecasters was about to commence: implementation in 

Victoria on a minimal and unsustainable budget and a hiatus (in direction, funds and staff) prior to a 

successful NPP bid.  

Ray Canterford 

29 July 2017 
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My initial recollection is that the GFE project was driven initially from a science and systems perspective and 
that it took some time for Services staff generally, despite ADS’s commitment, to fully engage in the 
possibilities that were being presented. 

Andrew Treloar  

26 June 2017 

5 Implementation of GFE 

5.1 Initiation 
In April 2005 the initial FSEP/GFE Steering Committee was held. The scope of FSEP was significantly 

narrowed. Each FSEP module was reviewed and an assessment made of its future status. In practice 

the Steering Committee became solely focused on GFE. Existing FSEP projects that did continue (e.g. 

TC Module, TIFS, On Screen Analysis, volcanic ash system) were funded and managed separately. 

A Workshop on Initial Implementation Issues was also held in April 2005. The workshop included 

broad representation from regional staff and exposed the vision, concept, and specific details of 

GFE. It gave notice that a major change in forecasting was being initiated and touched on the change 

management issues that might be involved. 

The focus of the project was significantly enhanced in June 2005 with a visit to FSL by Ian Senior and 

Jo Pitt (IT) and John Bally (Research). These three were seen as key players in the planning for the 

adaptation of GFE to the Bureau and its implementation. Their report on the visit proposed an 

ambitious Implementation Plan: 

We recommend that the GFE be fully implemented in one regional office in 2 years from now 

(18 months after the MOU is signed). This should be followed rapidly by an implementation 

review after which the system should be rolled out to the remaining regional offices within 6 

months. 

This approach will: 

- maximise the availability and enthusiasm of FSL staff during the critical period 

- reduce the risk of significant technological development occurring during the implementation 

period, leading to rework, retraining and potentially out of date systems 

- minimise unproductive debate 

- help maintain focus and momentum 

- discourage side-tracking on minor issues 

- reduce overall costs. 

While in retrospect that seems ambitious, the team report listed several prerequisites to achieve 

that target - principally the need to tightly define the final service to be provided and to limit the 

amount of development required in adapting the US version to the Bureau’s product suite. The 

Bureau’s services are more varied and complex than those in the US. In part this is because most 

forecast districts are much larger than in the US. Additionally, the wording of the forecasts is in a 

more narrative form ready for direct broadcast rather than in a “dot point” format. The decision to 

emulate the existing Bureau service expanded the scope of the work required both for detailed 

specification of the Service requirements and the associated development work in adapting the GFE 

to the Bureau’s needs. The extent of forecaster training in the new system, unknown at this stage, 

emerged as a crucial constraint on the timetable. 

Andrew Treloar (NSW RO) had been assigned as the Services representative for the implementation 

of GFE. From July to September (2005) Andrew visited each Regional Office as part of the 

communication and engagement strategy for the project.  
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It was clear also that training of forecasters would be a major task and the Bureau’s Training Centre 

(BMTC) staff were involved from the start. 

There was another visit to the US in October 2005  (Jo Pitt, Andrew Treloar and John Bally), this time 

to NWS Headquarters in Washington focusing on the National Digital Forecast Database (NDFD) – 

the vehicle for making the output of GFE available to the public in the US. They had developed a 

graphical interface, called Forecast Explorer, which allowed web users to obtain a forecast for any 

location in the US. An original goal of FSEP had been to achieve this kind of coverage and flexibility in 

Australia, so GFE provided the means for achieving this major advance in services. 

An important outcome from that visit were the 
lessons learned regarding forecaster training and 
maintaining centralised control and governance 
over smart tools and text generation 
development – lessons which were heeded well 
by the Bureau and supported strongly by both 
BMRC and IT.  The other outcome was obtaining 
the Forecast Explorer at no cost, which was 
important at that time as we had no budget to 
build a similar display for Australia. I also learned 
that the NDFD architecture was not suitable for 
the ADFD and that we would need to design and 
build the ADFD system and database ourselves.  

An anecdote from that visit that I will never 
forget is when David Ruth (Meteorological 
Development Laboratory, NWS) said to me “I 
never, ever want to roll out a system to a 
forecasting office again” – something I can well 
sympathise with! 
 

Jo Pitt, Team Leader for IT development 
18 June 2017 

4 Oct 2005: John Bally and Jo Pitt outside the Ford's Theatre 

(where Lincoln was shot) in Washington DC. This was during the 

second trip to Washington DC in October 2005 where John, Jo 

and Andrew Treloar discussed the National Digital Forecast 

Database. Geoff Love, Director of Meteorology, joined the group 

for a day towards the end of the trip. (Photo: Andrew Treloar) 

(Left) . Brig. Gen. David Johnson USAF (Ret), Director of the US National Weather Service, and Dr Geoff Love, Director of 

Meteorology, sign a Memorandum of Agreement (MOU status) between the Bureau and NOAA in March 2006. 

(Right) John 'Jack' Hayes (Director, National Weather Service) and Australian representative Dr Greg Ayers (Director, Bureau 

of Meteorology) sign a renewal of the Memorandum of Agreement between NOAA and the Bureau in February 2011. 



26 

In December 2005 the project management was consolidated when Jon Gill (Supervising 

Meteorologist in VRO) was appointed as Project Manager. Jon commenced the role in March 2006, 

the start of a challenging character building three years in the role. 

In April 2006 a final version of the “Project Proposal for GFE” was accepted by the Steering 

Committee. Meanwhile the framework for formal international collaboration with the US was being 

established. By June 2006 a Memorandum of Agreement on Technical Cooperation between NOAA 

and the Bureau of Meteorology had been established (under the recently ratified US-Australia 

Science and Technology Agreement on scientific collaboration, which the Bureau’s request was the 

first to activate). An Implementing Agreement was signed with NOAA with two components – 

collaboration with FSL (GSD) for assistance with the adaptation and development of GFE, and with 

the NWS on the NDFD. The provision of the GFE software and access to developers were extremely 

generous actions by NOAA.  

The funding for the project came from reprioritisation of internal Bureau expenditure as an 

approach to government for additional funding under a New Policy Proposal was unsuccessful. 

5.2 Some fundamental decisions 
One fundamental decision that needed to be made was on the forecast domains on which GFE 

would be set up. Another basic question was how to encapsulate the best forecast process into the 

mechanics of the GFE technology – i.e. how best to transfer the expertise of the forecasters from the 

traditional forecast process (mainly point based) into the spatial grid editing approach while 

maintaining the accuracy at specific forecast locations.  

The discussion on domains was held in the context of some concern over the ongoing viability of the 

seven Regional Office model and the need to maintain flexibility. However, there were ICT 

limitations outside GFE that imposed some constraints. In July a Paper on the Model for Forecasting 

Operations was commenced and in September the Steering Committee accepted the option of a GFE 

“instance” for each region plus a national instance, noting that all “instances” need not be located 

within the region they display.  

Work was continuing on engagement of staff. From August to September 2006 a change 

management study was conducted, based on interviews with staff, in order to understand the issues 

seen by forecasting staff.  

 

Jon Gill and Andrew Treloar visited all 

Regional Forecasting Centres in 

May/June 2007 to discuss progress on 

the GFE implementation. Here they 

are on the waterfront at Casuarina in 

Darwin. (Photo: Andrew Treloar) 
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Implementation details were becoming more specific. In December 2006 NSW was selected as the 

first region for GFE implementation. In February 2007 it was recognised that April 2008 was a more 

realistic target for the first implementation. By mid-2007 demonstration versions of GFE had been 

deployed in Regional Offices and were used in some as a means of visualising guidance fields. 

The roll-out schedule was a major consideration during 2007 and the revised Implementation Plan 

circulated by the Project Manager in August still aimed for all installations to be completed by July 

2009.  However Training staff expressed concern on the grounds that training would be a critical 

limiting factor in the roll-out.  The Steering Committee proposed a flexible approach be adopted 

based on parallel familiarisation and training in the regions and a move to operational status after 

satisfactory competency levels and service standards had been reached.  

There were also questions on the scope of GFE. In March 2007 a report was prepared on potential 

application of GFE for aviation services but it was decided that, in the initial implementation, 

aviation weather services would continue to be prepared using the new Content Reviewer system 

then being rolled out by IT Branch. 

In September a report was prepared on the potential use of GFE for high seas forecasts in NMOC. 

The Steering Committee agreed on centralising high seas forecasts in NMOC and that high seas could 

be included in the scope for GFE but not in the initial implementation. 

5.3 A potential road-block appears 
A significant hurdle appeared in November 2007 when projections of staffing for the Bureau to live 

within its means under the 2007-8 Budget and Forward Estimates were closely examined. The 

implied reductions of staffing in Weather Services were such that there would be insufficient 

forecasters to effectively operate GFE in all regions. The Project Manager presented a case to the 

Steering Committee making the strong recommendation that, if the current projections were 

confirmed, then the GFE Project should be terminated. The Steering Committee accepted his other 

option of seeking additional resources through a New Policy Proposal and decided to de-scope the 

Project, cutting it to a pilot implementation in one region. 

There were also concerns about the local computing support in NSW with the imminent retirement 

of the Regional Computing Manager there. Different considerations also came into play for a pilot 

rather than for the first state in a national roll-out. In December 2007 the site for the pilot was 

changed to Victoria but with as much participation from NSW as possible.  The Steering Committee 

also noted that limited funding and high (but necessary) risk would be best treated by choosing the 

pilot in VRO as it meant greater support could be given from Head Office specialists and trainers. 

This decision was a disappointment for NSW staff who had shown strong commitment to the 

installation of GFE in NSW. 

7 Oct 2005: Lead forecaster at Boise 

WFO, Idaho demonstrating GFE (right 

screen) and D2D (centre and left 

screens). Andrew used this photo in GFE 

presentations to Australian forecasters 

to illustrate the system and its use by US 

forecasters. (Photo: Andrew Treloar) 
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5.4 The GFE forecast process becomes clearer 
By early 2008 the conceptual forecast process had been defined sufficiently for a 5 day GFE forecast 

simulation to be held in BMTC. This confirmed prior estimates of work-load that had been based 

primarily on US experience. Until this point workload had been a major unknown in the 

implementation plans.  

Point OCF values had been a prime input into temperature forecasting in the Bureau. A significant 

research effort had been committed to developing a gridded version of OCF that the forecasters 

could use as guidance in GFE. On 27 May 2008 gridded OCF became operational in NMOC. It 

provided guidance for temperature, dew point and cloud cover. A separate system (“Poor Man’s 

Ensemble”) gave guidance for rainfall amount and probability22. 

5.5 GFE implemented in Victoria 
By May 2008 initial training for forecasters in the VRO had been completed, and the system, output 

products, and staff were assessed as ready for implementation. At the 29 May FSEP Steering 

Committee meeting a go-live date of 14 October was set for GFE in Victoria. On 28 July a pre-

operational trial commenced in VRO. 

However, a significant problem had emerged in July 2008 with the fire weather service to be 

provided from GFE. This new form of service had been developed in consultation with NSW agencies 

early in the project. Arising from the late change from NSW to VRO and the difficulty in engaging fire 

agencies during the fire weather season, the Victorian agencies were only engaged late and they 

advised that they could not accommodate the proposed changes in the fire weather service due to 

their need for training and making changes in documentation and procedures. So last minute work 

was needed. The Bureau was fortunate that the scientists and IT staff were able at that late stage to 

amend GFE and its outputs to emulate the existing service. 

In August 2008 the Steering Committee agreed that the pilot should be of finite length and end on 

31 March 2009. The Project Manager (Jon Gill) was asked to prepare a paper on future options, one 

of which needed to be decommissioning of GFE in VRO. 

On 28 October 2008 GFE became operational in VRO. There were some concerns among staff about 

the quality of the output from the automatic text generators, particularly the difficulty in the 

handling of wind changes, and the consequent additional work-load in manual editing of text 

                                                           
 

22
 Ebert, E.E 2001. Ability of a poor man's ensemble to predict the probability and distribution of precipitation. Monthly 

Weather Review, 129, 2461-2480. 

The difficulties of the GFE implementation due to the limited funding were crystal clear.  As noted by Jon 

Gill the pilot was underfunded.  The Bureau was at a cross roads.  NPPs, always difficult to obtain, were 

being resisted throughout government unless they had sound independent backing or demonstrations of 

community benefits.  The Steering Committee knew it had to make a paradigm change on the provision of 

forecasts and warnings and agreed to proceed with a pilot.  The risks were treated by selecting Victoria, 

where additional IT and science support were readily available.  Additionally, my recollection was that the 

Steering Committee believed Victoria had very experienced forecasting staff and the most effective 

training could be provided through the co-located BMTC.  The excellent project management by Jon Gill 

with support from really dedicated scientists, IT specialists and trainers was the best that could be 

achieved for such rapid development and implementation that the Steering Committee was advocating. 

Ray Canterford, Assistant Director (Weather Services) in 2009 
July 2017 
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products.  Staff were also concerned that grid editing required dedicated concentration over a long 

period that could detract from situational awareness and diminish responsiveness to changing short 

term weather situations such as severe thunderstorms or wind changes affecting bushfires. At this 

stage the edited forecast grids were not made available to the public.  

 

 

The Project Manager Jon Gill reported these post-implementation issues to the Steering Committee 

in January 2009 including increasing forecaster frustration at lack of progress in addressing issues. 

He also pointed out the implications of the continuing uncertainty in the tenure of the staff doing 

text formatting development and the consequent increased risk to the project. The SC noted the 

risks and requested that Deputy Director Services (Gus Foley) work with Program Managers to 

ensure that key development staff on short term contracts should be extended. The Steering 

Committee expressed its appreciation of the continuing diligence by forecasters and their patience 

through the formatting problems.  

Some questions specific to the service changes in Victoria had been added to the regular summer 

public telephone survey conducted in 2009. This showed a high level of recognition that the service 

had changed and high approval, particularly in rural and regional areas where 7 day forecasts were 

now available for 80 centres (rather than just Melbourne). 

  

Jon Gill and John Bally in the Victorian office on 

go-live day 

Staff in the Victorian forecasting office watch the 

external web as the first of the new products appears 

live to the public 

Regional Director Mark Williams doing the 

honours in the go-live celebration in the 

Victorian office 
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5.6 The crisis point for GFE 
The Bureau had been under scrutiny following the Agency Functions and Finances Review (AFFR) and 

O’Kane Reviews. In November 2008, following guidance from those reviews, a New Policy Proposal 

(NPP) was submitted seeking funding in the May 2009 Budget under the banner of a Next 

Generation Innovation Front. 

A review of FSEP applications other than GFE (December 2008) noted that data visualisation was the 

major area that had not progressed. This component would be included in the Next Generation 

proposal. In the mean-time, some of the complex text generation issues previously identified by 

forecasters and recognised by developers and the Steering Committee were brought to the fore. On 

February 7, 2009 in the natural disaster that became known as ‘Black Saturday’, 173 people were 

killed in Australia’s worst bushfire disaster. In the prior week it was clear that there was the potential 

for a major fire event. As a result, ADS and Ted Williams (Acting Regional Director, Victoria) had 

arranged for additional staffing support (especially those experienced in GFE) for the Victorian Office 

and at the State Emergency Control Centre.  Additionally experienced USA fire weather experts (as 

part of a successful exchange program initiated after earlier staff shortages) were on-site to assist. 

Victorian forecasters found it necessary to extensively edit the automatically generated text 

forecasts to capture the details of the extreme heat, and of the sharp wind change and cooler 

conditions expected late in the day. After the event, Kevin Parkyn, the Manager of Severe Weather 

Services in the Victorian Office, prepared a list of issues that needed to be addressed as a priority in 

the fire weather component of GFE. He noted that it would have been preferable to have trialled the 

fire weather service prior to ‘go live’, a lesson that was noted for future implementations.   

In response to these and other concerns Weather Services program managers and developers met 

with VRO staff to address the high levels of frustration in VRO over work-load and the performance 

of GFE text generators. A list of priority development tasks was identified including the urgent need 

to deal with the sharp changes in wind and temperature that had arisen with the Black Saturday 

forecasts23.  

Regular meetings between VRO staff and developers were initiated. Evan Morgan, originally from 

VRO, who had been appointed a national GFE Services Coordinator, remained located in VRO during 

this period. He proved very effective in establishing solid liaison among scientists, IT developers and 

forecasters and showed how crucial such a role could be. Evan, in his quietly effective and influential 

manner, continued in this role right through the NexGenFWS Project.  Tony Bannister took over 

Evan’s role in the Victorian Office, and with his experience in both Research and Forecasting also 

provided an effective link between developers and forecasters. 

In March 2009, with the recent Victorian experience as a background and in the context of the flow-

on inquiries following Black Saturday, the Bureau advised the Minister on the evaluation of the GFE 

pilot in Victoria and the intention to pursue New Policy Proposal funding for a national roll-out24.  

 

                                                           
 

23
 Some progress was made but this area over the next year but remained as a weakness by the NSW implementation, 

affecting fire weather forecasts in particular. 
24

 At the same time issues such as staff fatigue during extreme weather events and the need to improve systems were being 

promulgated by Ray Canterford (ADS at the time) through Reviews and other means.  This was subsequently recognised 
through the NPP to properly fund the introduction of the GFE in all other regions of Australia as well as a later NPP 
following the Munro review (2011) for additional frontline staff. 
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As well as meeting with VRO staff after Black Saturday, when all were under understandable extreme stress 

(albeit having performed magnificently), I was also encouraging the developers as far as possible to 

continue implementing improvements requested directly by forecasters.  However, in parallel, another 

challenge for the “end solution” was arising.  

To me this was the most difficult period that I had set upon in the FSEP/GFE space. It was a serious, but 

necessary, hiatus in terms of staffing and funding.  As we on the Services side were all aware (and noted by 

Jon Gill’s options), a retreat to the previous manually intensive and “location poor” forecasting services, 

after the pilot, was not really an alternative.  It would have caused major public outcry (especially rural 

communities who now had services equivalent to Melbourne).  As the project’s “end user” during this stage, 

and supported by services policy, IT and research programs, we had engaged, or extended some talented 

IT/research contract staff to make sure the pilot worked.  Now that the pilot was complete, it was difficult  

to extend the terms of these staff- even pending a successful NPP.  Consequently, the Services program 

reached out with some seed funding to continue these staff by reducing other projects.  Key staff stayed, 

and they were essential to the successful building of the next generation system.  We owe those staff a 

great deal of gratitude as other opportunities for them were available elsewhere at that time. 

Ray Canterford 

29 July 2017 

 

 

The issues raised by Victorian forecasters as highlighted in the comments from James Taylor above, 

were indeed being actively addressed by ADS and his team through the lengthy NPP process. 

However, the necessary confidentiality and unknown (at the time) success or otherwise of this 

process restricted communication with staff on future plans.  Fortunately, it was successful and this 

was announced immediately. 

 

E-mail from James Taylor (senior forecaster, Victoria) to Ray Canterford (ADS) and Mark Williams 
(Regional Director, Victoria) (28 April 2009) 
 
James provided a detailed analysis of issues, and while acknowledging some progress, he concludes: 
 

"Finally, despite my best efforts I am finding it increasingly difficult to maintain a positive approach to this 
project. It is clear that the development team is under-resourced. More information would be appreciated 
about: 

1. where the Bureau is at regarding funding GFE 

2. what the expected time frame of funding would be if successful 
3. what the approach may be if funding is not successful. 

 
On the whole VRO has been able to maintain a high quality forecast and warning service through some 
highly challenging situations since the introduction of GFE. While many may argue that the service is not 
suffering significantly, the forecasters have been suffering through extra pressure (and workload) of 
dealing with GFE. By feeding us a more continuous flow of information about such things such as funding 
and future resourcing, it will give us a better indication of how long this situation will last. 

 
Looking for the light at the end of the tunnel, 
James" 
(Author’s note: the light came the next week with news of NPP government funding as detailed below.) 
)section  
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In parallel, a future options paper for GFE was prepared by Jon Gill.  Options included the roll-back of 

GFE in VRO if the NPP bid was not successful. He noted:  

“Essentially all the eggs are in the Option 1 (full NPP funding) basket. And we find ourselves in 

this position for two main reasons. Firstly, the GFE Project was never properly costed at the 

outset and was not undertaken under the framework of an NPP. Secondly, in switching to a 

Pilot project model, there was no ‘Plan B’.” 

 

5.7 Government funding for a national roll-out of GFE  
The crisis was resolved in May 2009 when the Australian Government announced that the national 

roll-out of GFE and an integrated data visualisation system would be funded under the 5 year Next 

Generation Forecast and Warning System Project (NexGenFWS). The pilot had provided the 

opportunity to scope the level of resources required and the funding level was a significant increase 

on the resources that had been allocated to the project up to that point. These resources were a 

boost for ICT, research and training staff but also included a major “training hump” boost in the 

number of operational forecasters. The project was given $30.5 million in additional funding, 

supplemented by $13.5 million from the Bureau – as a continuation of the internal commitment of 

resources to the project. The explicit deliverables nominated for the project were 7 day forecasts at 

650 point locations and a point and click interface, based on the US Forecast Explorer, that would 

display maps of forecast fields but also allow any user to generate a text forecast for any selected 

location within the nominal 6 km resolution of the underlying forecast fields.25  The Forecast 

Explorer covering Victoria was launched on the Bureau’s web site by the Hon. Peter Garrett, Minister 

for the Environment, in December 2009. 

  

                                                           
 

25
 Actually 679 point forecasts were delivered (see 2014/15 Annual Report) and the public web interface delivered the point 

and click, forecast for anywhere commitment. 

Comments from Jon Gill (GFE Project Manager) 

A historical review paper like this can be instructive as well as simply an interesting tale. The point where 
the scope of the GFE project switched from a national roll-out to a pilot in one state was a critical decision 
point. The future of the whole project depended on a successful funding bid to Government (in a tight fiscal 
environment) so that the national roll-out could occur. And also that there was no Plan B should the bid fail. 
High-wire stuff. 

Another high-wire act (of many) that I particularly recall was learning how the text formatters worked…no 
easy feat. There was a moment where we wondered whether we could. … had we not had some extremely 
bright people (and the incredible help of GSD, Mark, Tracy, etc), then I reckon we would have found the 
ditch. 

There was also a significant amount of agonising about the model of service delivery – GFE in each Region? 
A few 'super Regions'? One national centre?  

I think something needs to be there, in metaphorical bold type, about the commitment and quality of the 
staff involved, including those who were initially disposed against the GFE option. But that once the 
decision was made to go with the GFE, their honest engagement and commitment to make it work was 
without reproach. 

Jon Gill  
28 November 2014 
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Comments from Ray Canterford, Assistant Director (Weather Services) at the time of the 2004 GFE 
decision and submission of the 2009 NexGenFWS New Policy Proposal, and Deputy Director (Services) 
from 2010 on and throughout the national implementation of NexGenFWS 
 

The pressure for a successful NPP was enormous.  We could not sustain a separate Victorian System with all 

this it entailed – specially trained staff, specific IT systems, inability to backfill positions when staff were 

unavailable etc.  At this stage, with the tsunami system well embedded, the operational implementation 

and lessons learnt from the VRO pilot, and the results of the AFFR completed, we could concentrate on 

achieving a successful NexGenFWS NPP. 

[It is worth noting that two months after the Executive’s decision on the future use of GFE in October 2004, 

the tragic Boxing Day 2004 Indian Ocean Tsunami occurred with over 230,000 deaths.  This required an 

immediate Australian Government response and I was drawn into developing an NPP across several 

government agencies: BoM, Geoscience Australia, the Attorney General’s Department, DFAT and AusAid. 

We were successful and able to build an effective Australian and Indian Ocean Tsunami Warning system.  I 

feel that experience, unknowingly at the time, was beneficial (to some small extent) in the successful 

proposal five years later for a NexGenFWS NPP.] 

In the development of the NPP, I relied heavily on the experience of Jo Pitt for IT resources and John Bally, 

Terry Hart and Alasdair Hainsworth for science and forecasting staff requirements.  Additionally, Trevor 

Plowman (Assistant Director, Finance) was essential to our planning.  He had an excellent grasp of the 

staffing requirements and acted as a devil’s advocate on our proposals (from finance and planning 

perspectives).  In particular we needed to convince the federal government finance experts that we should 

not be cut a further $6 million.  I expressed the view that we could not do all of rural Australia where it was 

needed.  A compromise was reached with full additional funding but over 5 years.  I jumped at this. 

The next steps were to recruit a Project Director and a Project Manager following Prince2 methodology.  

These two positions would be critical to the success of the project.  Terry Hart was selected as Project 

Director and Howard Jacobs as Project Manager.  To me this was the most important decision we made in 

the success of the project.  Jo Pitt’s experience and wonderful IT skills and indomitable drive were vital 

success factors.  On the Services side Terry had a wealth of experience in operations and numerical weather 

prediction and Alasdair Hainsworth, as the new ADS, had extensive operational forecasting experience and 

credibility and had been actively involved in the VRO GFE pilot.  Howard brought a unique and brilliant mind 

to the project management, with an IT and emergency services background.  They were surrounded by 

other fantastic staff, including John Bally leading the Science side and the excellent trainers. Of course we 

were strongly supported by all areas of the Bureau’s corporate services. 

29 July 2017 
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The Bureau was awarded the Australian 

Government Leadership Network (Victoria) 

Award in 2009 for the GFE pilot in Victoria. 

Shown (from left to right) at the award 

ceremony are Alasdair Hainsworth, Dave 

McQueen, Mark Williams, Tennessee 

Leeuwenburg, John Bally, Andrew Amad-

Corson, Jon Gill, Evan Morgan, Michael Foley, 

Roger Deslandes and Gus Foley (DDS). 

Hon. Peter Garrett, Minister for the 

Environment, at the launch of the web 

interface Forecast Explorer in VRO in 

December 2009 

Hon. Peter Garrett speaking with Mark Williams (RD), 

John Bally and John Gill 

… and with Richard Carlyon, Alasdair Hainsworth, Mark 

Williams and Geoff Feren in the Victorian Regional 

Forecasting Centre. 
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5.8 Transition to the NexGenFWS Project 
In May 2009 a Lessons Learned paper was prepared by Jon Gill. This was a comprehensive report 

that was frank about some of the problems that had hampered the project. Changes were 

recommended in the way such a project should be run, especially regarding the governance 

arrangements, involvement of forecasters in managing the implementation and on the level of 

resources required. Recommendations were also made on the need for more responsive and 

detailed guidance from Weather Services and a phased introduction of the expanded forecast 

service enabled by GFE. 

In June 2009 the final meeting of the FSEP Steering Committee was held and new governance 

arrangements following PRINCE226 were established for NexGenFWS.  A much smaller Steering 

Committee was constituted, later re-named as the NexGenFWS Project Board. 

In October 2009 Dr Howard Jacobs started as the Project Manager with a mandate to use PRINCE2 

project management. Howard was appointed to bring specific project management expertise and 

experience. He also brought many other skills to the project, particularly in the ICT area. He and Jo 

Pitt pushed for greater rigour in software development and testing. Howard was also able to 

instigate great progress in GIS-based web mapping. 

The NexGenFWS project was established as a Weather Services Project with DDS as the Project 

Executive in PRINCE2 parlance and with ADS as the delegate and key User. Research, IT and Training 

were Suppliers. The Project Manager was assigned to Weather Services and the project was a 

collaborative multidisciplinary project coordinated from Weather Services.  

The NexGenFWS Project Board was quite small, chaired by DDS, with Users represented by ADS and 

the Regional Director of the region scheduled for implementation. Suppliers were represented by 

the Deputy Director, Research and Systems (DDR). The Project Manager also attended ex officio.  

The Board only met every 3-6 months depending on when key strategic decisions were required. 

A larger Steering Committee coordinated the implementation of the Project. It was chaired by ADS 

and included all the Team Leaders (Weather Services, Science, ICT and Training), the Project 

Manager and Director, as well as representatives of the Regional Forecasting Centres where roll-out 

was occurring or had occurred recently. These representatives included the regional NexGenFWS 

coordinator and/or the Manager of Weather Services and operational forecasters. The Steering 

Committee generally met monthly, with extra informal meetings of the Team Leaders if issues arose. 

Collaboration with GSD and the NWS in the US was maintained and some development work was 

contracted out to GSD developers, especially Mark Mathewson. 

6 Next Generation Forecast and Warning System Project 
(NexGenFWS) 

6.1 Initial planning and decisions 
The pilot project had identified many areas of development needed and the additional resources 

gave scope for Research and IT staff to continue work. The Training Centre was also able to 
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 Projects in a Controlled Environment (PRINCE2) developed by the UK Office of Government Commerce. 

This was absolutely critical. I doubt I would have taken on the project at all, as ICT Lead, if we had not been 
able to engage Mark Mathewson on contract.  

Jo Pitt 
June 2017 
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consolidate their training staff and develop training materials. However, it would take time to recruit 

additional staff and spin up the development work. Given the overall timetable this meant that the 

next implementation would be with a system close to that as developed for Victoria with little scope 

for adaption of the system, with its limitations, or further enhancement of services. There were 

many decisions to be made early that had significant repercussions down the track. 

Preliminary IT work was also required to identify system issues particular to the next region and to 

set up a capability to use GFE to partially feed some forecast products such as temperatures and 

coastal wind forecasts. One area that had been under-estimated earlier was the large amount of 

work needed on the detailed definition of the product suite for each region, and on the planning the 

transition of users from the existing to the new products. The intensive activity in the leading up to 

and during the go-live period, followed by a period of post go-live support meant that the elapsed 

time for a regional implementation was at least 12 months’ effort for the IT team.  

An early version of a conceptual implementation timetable is shown in Appendix C. The conceptual 

timetable shows the attempt to fit the implementation into 4 years. This involved two sets of 

parallel implementations. In actuality, this was not feasible due to the load on trainers and ICT in 

particular. Other issues shown in the conceptual implementation plan are: 

 proposals for a national version of GFE for QNH (aviation) and high seas 

 the development work needed to adapt GFE for tropical regions 

 need to do stress testing on the large domain size (WA and Qld) with a suggestion that WA 

may need to be split into a northern and southern components. 

These were uncertainties that needed to be worked out in parallel with the detailed planning and 

implementation of successive GFE installations. 

A key early decision that was needed was the order of the national roll-out. With the need to decide 

on postings of the Meteorologist Training Course there was pressure to make a decision by 

September 2009 (even before the Project Manager had been appointed). As there was a body of 

work needed to adapt GFE for use in the tropics the choice was initially confined to the south-

eastern states. In terms of public impact the Board were inclined to choose NSW as the next 

implementation site after Victoria. However, they were aware of the risks of choosing a large and 

populous state with the complication of relocating forecasting from the Canberra office to Sydney. 

The Board requested a risk assessment for the implementation in each state and asked for the 

relevant Regional Directors to contribute to that assessment. The risk assessment showed that the 

risks of a NSW implementation were not significantly greater than for SA or Tasmania and so NSW 

was selected. These risk assessments were regularly updated and gave the team leaders a valuable 

tool in managing risks. Risk assessments were prepared ahead of each subsequent implementation 

and were actively used as a guide for choosing the order of roll-out.  

The government announcement promised a roll-out to the six regions in 5 years. The Acting Director 

(Neville Smith) asked for 4 year target to ensure that the project maintained momentum. The length 

of the training required and the constraints of the severe weather cycle meant that yearly 

implementation (with training fitted in between end of one summer season and start of next) was a 

good pattern, even if tight, with little slack for staff leave and other contingencies.  That still meant 

that two roll-outs needed to be fitted into one of the years. Tasmania was not as prone to severe 

weather over summer as other states and was also a smaller office with fewer staff needing to be 

trained.  So implementation in Tasmania was scheduled to commence soon after go-live in NSW 

aiming for a go-live around mid-2011 with go-live for SA in late 2011.  
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Having the staff available to be released for training was also a major issue and the NSW RFC staff 

numbers were boosted by postings from the 2009 Meteorologist Training Course, thanks to the 

funding of the NPP. However, they would not be suitable for solo operations before about March. So 

it was a delicate balancing act. The local implementation was assisted by the appointment of a 

regional implementation coordinator. In the case of NSW this was Rob Webb. This was a very 

responsible position and the NexGenFWS Project was fortunate over its life to have excellent 

regional coordinators. In return the Project provided a major development opportunity that would 

serve the Bureau well in the future. 

6.2 Service decisions and constraints 
A key decision for NSW was the spatial resolution. The Victorian GFE grids had 3 km resolution but 

tests showed that the computational load on servers may be too much for the larger domain of NSW 

and it was set at 6 km. This compromised the topography along the coast/mountain and led to 

additional editing in fields such as temperature and rainfall. It also constrained the national grid to a 

6 km resolution. Improving the resolution was left as a task for the future as the crowded 

development and implementation schedule left no time for significant re-working of implemented 

regions27. 

Although a services driven project, the technology did push some service changes. A long mooted 

organisational proposal to move forecasting for Canberra and ACT to the Sydney office was 

effectively forced by the adoption of GFE as it would be technically and operationally difficult to 

coordinate grid editing from two offices. Similar changes were required later in Queensland with the 

transfer of forecasting from Cairns to Brisbane (with some similar personnel management issues). 

Conversely, a forecast probability of rainfall had been “trialled” in ACT for many years (at least 30). 

This was seen as a valuable part of the service, very much in line with developments in forecasting 

services around the world. As part of the GFE implementation this service was introduced for NSW 

with a generally positive public reaction. 

GFE imposed a methodology which largely used single forecast values when the science was 

encouraging wider use of probabilities. However, GFE was successfully adapted to use a probabilistic 

approach for rainfall. 

 

6.3 System development and implementation 
Once staff had been engaged, development work ramped up on the text formatters, input guidance 

and the Smart Tools with staff employed across Research and IT Branch and with contributions from 

regional office staff. Good progress was made in these areas but it created problems for IT staff 

where the teams were focused on the next regional implementation. Adding and testing incremental 

changes and retro-fitting new versions to the implemented regions was a challenge. The overlapping 

implementations in Tasmania and South Australia were particularly stressful for the GFE team in IT 

Branch.  

The period around go-live was also stressful as go-live was a “big bang” switch from one system to 

another, requiring a rapid transfer of all dissemination from the existing forecast production stream 

to the new stream with its new product suite. Knowledge of the existing system resided in only a few 

individuals so the stress of go-live day fell on those few key individuals. After each implementation, 

however, there was no lengthy period of let-up as the need to move on to the next region was 

                                                           
 

27
 As at August 2018 the resolution remains at 6 km for all regions except Victoria and Tasmania. 
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relentless. The IT team was excellently led by Jo Pitt as head of the Meteorological Systems Section 

in the IT Branch. 

There were pressures also on the Research staff, particularly to address the high priority tasks that 

had been identified after the Victorian implementation, and those that appeared with subsequent 

installations. A particular example was in the area of tropical cyclones where the new service needed 

to be defined and the outputs from the existing TC Module forecast tool integrated into GFE. The 

Research effort was ably led by John Bally, initially, then by Gary Weymouth. 

USA NOAA GSD staff continued to assist in the development of GFE, particularly the under-pinning 

infrastructure (Mark Mathewson) and Tracy Hansen (text formatters). Mark continued to work on 

the project even after retiring from GSD. With his guidance and in-depth knowledge of the GFE, the 

Bureau’s IT experts were able to make many critical engineering improvements to the GFE during 

this time. These included internal performance improvements to the communications between the 

GFE client and GFE server, changing GFE grid formats to meet international standards, replacement 

of the internal databases, automated testing suites and the implementation of disaster recovery and 

service backup between regional offices.  

All implementations were completed within a few weeks, at most, of the target date that may have 

been designated up to 6 months in advance. 

Each cutover went smoothly, with an outage of only 2 hours, timed for after the morning forecast 

issuance. By midday, all forecasts and graphical forecast services were available on the Bureau web 

site, voice products were available by telephone, gridded data services were available and all client 

subscriptions were swapped over to the new product suite.   

Go-live running sheet displayed in the RFC for the GFE go-live in 

Northern Territory (November 2014) (left). Grahame Reader 

(Manager of Weather Services, WA) (above) inspecting the 

timetable in the Perth RFC (October 2012). 
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Clockwise from top right: The go-live team in Adelaide, go-live in the forecasting 

centres – Perth, Brisbane and Darwin.  Karen Bennett from Head Office (left) 

and Julie Evans (Sydney) in the back room during NSW go-live, ready to handle 

queries from users and the media. 
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Mark Mathewson  (GSD, NOAA) 

   Tracy Hansen and Mark Mathewson 

My first involvement with the Australian Bureau of Meteorology (BoM) was a demonstration of the NWS 

GFE in the BoM Head Office in September 2003.  There was interest in the GFE and a year later Jo Pitt, Ian 

Senior, and John Bally came to Boulder Colorado to develop a working agreement between the US and 

Australia to acquire the software and adopt the GFE for implementation throughout Australia.  It took 

“forever” (almost two years) for the agreements to make it through the United States legal channels, but 

finally the agreement was approved. 

Initially the NWS version of the GFE was converted into a primitive Australian version.  There were obvious 

changes such as English units to metric units, and less obvious changes such as the direction of the wind 

barb flags in the presentation of wind in the Southern Hemisphere.  Minor conversion of the NWS textual 

forecasts to work with the initial Australian GFE was a bit more of a challenge, as well as introduction of the 

Australian shapefiles into the GFE.  So far the GFE modifications fit into the existing architecture reasonably 

easily. Everyone knew that the initial conversion was only step one, and the challenges were yet to come. 

The NWS GFE had been engineered for grids containing 25,000 points, but the Australian domains needed 

almost 200,000 points.  Forecast outputs in the US were complete textual products, but the planned 

Australian products were XML-based portions of the products.  Sensible weather elements needed to be 

derived from the Australian numerical models. There wasn’t a defined forecast process in the US NWS, but 

BoM defined a formal process.  

The database server was single-threaded and thus a performance bottleneck and a multi-tasking technique 

was sorely needed.  These requirements drove the development for the next eight years.  Performance of 

the database server increased by a factor of 10 throughout the years by careful analysis and corrections of 

bottlenecks.  The GFE product editor was rewritten to accommodate XML and very large products.  

Interfaces between other necessary components and the GFE were designed and implemented by joint 

efforts between the GFE software developers and other groups within BoM.  

The two most difficult portions of the GFE improvements took years to implement and were: 1) the creation 

of a forecast process to guide each forecaster through generating the forecast, and 2) creating text 

formatters that contained proper wording that the forecasters accepted. The forecast process, along with 

smart tools that modelled the process, was created by a separate team.  BoM was successful in creating a 

formal forecast process which improved acceptability by the forecasters.  The text formatters were a result 

of the vision of Tracy Hansen (FSL) who constructed the initial formatters, provided knowledge transfer to 

BoM, and finally handed off all development of formatters to BoM staff.  

The overall development changes were larger than anyone of us ever anticipated; nevertheless, BoM 

adapted to the changes and procured the necessary resources to get the job done with the end goal never 

wavering. 

23 August 2017 

Tracy Hansen and Mark Mathewson in 

Melbourne at the completion of a 

collaborative visit, 13 March 2007.  (Photo: 

Andrew Treloar) 
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6.4 Training  
The pilot trial had identified that the training program needed about 6 months for delivery, and the 

program’s structure quickly converged towards a successful recipe.  The first module covered 

familiarity with the system and was able to be completed without any training staff present. The 

second stage focused on using the system for the temperature and wind grids. There was an 

intensive training period on the use of GFE that combined all forecasting and warning skills acquired 

thus far, followed by intensive individual practice sessions requiring high commitment of training 

staff on site. It was also necessary to avoid the summer severe weather season in the regional offices 

meaning that the training program needed to start at the end of the severe weather season around 

March or April. The self-guided preliminary familiarisation training was intended to be completed 

before the official start of the formal group training.  

It was soon found that amount of training required by forecasters varied considerably.  The trainers 

adopted a procedure of assessing and certifying the competency for individual forecasters. Training 

effort could then be concentrated on those needing further experience with the system and 

procedures. In some cases the early adopters assisted in the training role. For go-live it was essential 

to have sufficient staff to fill the rosters. Due to staff availability in some cases a few individuals were 

not able to gain the necessary competency until after go-live. In other cases specialised training, 

such as fire weather or tropical cyclone forecasting, was delivered after go-live. 

The time spent by trainers travelling interstate was an issue to be managed. In close consultation 

with the training staff a limit on time away from home was agreed and accepted as a constraint for 

the training program. Several strategies were used to boost the amount of training time available 

while working within this limit, including having a local regionally based trainer in addition to the 

Training Centre staff and using the “early adopters” to assist. Staff from other regions came on short 

term transfers to release local staff for training. The use of local trainers and staff from interstate 

had the spin-off benefit in providing a continuous on-site contact available to speak with forecasters 

on rotating rosters who may only infrequently have encountered the centrally-based trainers. They 

were also able to support the regional GFE coordinator and senior staff in addressing change 

management issues.  

One unexpected boost emerged when, for each of three regions remotest from the Training Centre, 

individual trainers volunteered to move interstate during the training period. This both reduced the 

travelling load and established a continuous presence in the region, again assisting in 

communication with forecasters.  

Training staff also made innovative use of technology. Short training videos on particular topics were 

produced and made accessible on the internal web. Another major innovation pioneered by the 

training staff was to use remote desktop technology coupled with video conferencing to monitor 

and assist staff during their GFE practice sessions and for assessing staff. Some forecasters were 

comfortable with this background supervision while others found it obtrusive and preferred a 

physical presence. A combination of both was able to minimise the travelling load for the trainers 

while still offering an accepted level of support. 

The overall timetable was tight including for development and installation. In some cases trainers 

were training on features that had only recently been developed and installed. Post go-live support 

was provided for several weeks, but soon the requirements to take leave or develop new training 

material for the next region imposed on the strong personal relationships that had been developed 

during the intensive training period.  
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        Dave McQueen  (Training Centre) 

GFE training started in earnest in 2008 with the VRO pilot. It’s surprising how much was achieved in the 11 

months leading up to go-live with the system being rapidly developed under our feet. As noted elsewhere, 

the broader plans for a national rollout were at the back of our minds, but front of mind was designing and 

delivering a training and assessment program to support VRO forecasters to the best of our collective 

abilities. Roger Deslandes took the lead on setting the program’s framework and facilitating forecast 

process workshops. Monica Long, Evan Morgan, Sarah Prior (ex-US NWS) and I then set about compiling 

training notes, case studies, lesson plans and assessment tools to support the program. It really was a 

hectic period and the 14
th

 (later changed to 28
th

) of October were dates firmly etched in our memories. 

After a hiatus for the training program in early 2009, NexGen arrived with equal measures of excitement 

and fear. We now had a huge task ahead of us but, importantly, resources within a large project to plan 

and execute a manageable rollout. As a testament to the hard work on training program design in 2008, 

the core program was delivered in a similar format for the following five years. Substantial work was 

required throughout the NexGen years to adapt to new system features (e.g. wave guidance, precipitation 

process, tropical cyclones) and we continually enhanced the resources during each implementation, 

including the introduction of a Probabilityof Precipitation (PoP)/Precipitation (amount) online module and a 

large library of demonstration videos. The training and assessment approach was also refined to enhance 

warning and update skills and better prepare forecasters for go-live by targeting support for forecasters 

who needed it most during the trial RFC phase. 

The unique challenge of two regions in one year in 2011 saw our suitcases almost permanently packed. Just 

for good measure, we rounded out that massive year with the implementation of GFE Area QNH in the 

National Operations Centre. The more remote regions (WA, QLD and NT) presented an opportunity to 

reduce the travel burden on the overall team by one team member voluntarily relocating to that region for 

the 10 month training program. I took on WA following my wedding, making for a great extended 

honeymoon in the west. James moved his young family to Queensland for the year to get in some good 

beach time. Phil went in search of high dew points and crocs, proving so useful to the region they kept him 

on for another 6 months after the implementation to help with forecasting over the wet season. The model 

was very successful and, combined with the pioneering technique of remote supervision, allowed us to 

strike a good work-life balance. Embedding a member of the team in the implementation region allowed us 

to better target the training and facilitated enhanced change management. 

Overall, the GFE/NexGen journey was a rewarding one for all members of the training team. The success of 

the training was enabled by good resourcing and project support, quality leadership in Roger Deslandes, 

Harald Richter and Duncan Tippins, dedicated and diligent team members in Monica Long, Evan Morgan, 

Sarah Prior, Deryn Griffiths, James Pescott, Phil Perkins, Pete Stapleton, Meaghan Allen and all the local 

trainers, and most importantly, the commitment from the forecasting group, regional management and 

roster teams across the country. 

July 2017 
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Dave McQueen on the job training in NSW 2010 (top left) and Phil Perkins in action in NT during 2014 (right). 

James Taylor from Victoria (below left) was one of the forecasters who spent time helping with GFE training and 

transition – in this case in NSW. Deryn Griffiths (right) assisted with training and implementation in several states. 

In late 2007 we ran some GFE familiarisation sessions with the Met Course students – giving them a taste of 
the new system that was to come. This mostly involved trying out some of the standard Smart Tools on grids 
to see what could potentially be done. At that point in time we didn't have a clear idea of when you would 
want to use a particular tool or how you would decide what to edit, but we could press the buttons and 
understand what was happening to the grid. 
 
During 2008, I worked alongside David McQueen and Sarah Prior to develop and deliver the training to the 
Victorian forecasters as part of the pilot project. Sarah had worked with GFE in the US and she was a great 
help to get a forecaster perspective on the system. One of the biggest challenges we had as trainers was 
that we were trying to develop training materials while the system was still being built. We would often get 
the final version of a new Smart Tool late in the week and have to be training on that tool from Monday 
morning. In the later GFE roll-outs this challenge was addressed by creating detailed dependency 
documents, which specified when system development had to be complete in order allow sufficient time to 
develop training materials ahead of training delivery. 
 
As the trainers in 2008 we were the "face" of the GFE, which meant that we bore the brunt of the negative 
feedback about the system and the decision to move to this new way of working. The forecasters had a wide 
range of responses to the GFE system, but even the most optimistic and enthusiastic promoters of the new 
way of working were frustrated with fairly regular or unexpected system crashes. 
 
From 2009 until the roll-out was complete, BMTC were required to train new forecasters in both the "old" 
system and the "new" system. This required a significant amount of extra work, which could not be covered 
by the dedicated GFE trainers as they were focused on training existing forecasters in the roll-out region. It 
also raised related issues about forecaster postings and who should be trained in which system. 
 
The training team learned a lot through the process and one thing that sticks in my mind is that continuous 
use of the system is important for building and retaining skills. 

Monica Long, Training Centre.  
11 July 2017 
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6.5 Change issues and people management 
Change management was seen as a crucial task for the project.  Senior Bureau staff were supportive 

but reports of the difficulties of the pilot in Victoria and of the ongoing limitations of the GFE system 

had pre-conditioned a level of wariness among NSW staff.  Staff associations were informed as part 

of the periodic formal Bureau staff consultative meetings.  As the extra development staff (in both 

Research and IT) were still spinning up, it was clear that there would not be major system 

development in the system before NSW go-live.  A survey was issued to staff before, during and 

after implementation to assess attitudes, and to identify issues and risks to be addressed. Forecaster 

representatives were invited to participate in the Steering Committee meetings, a NexGenFWS e-

mail discussion forum established and periodic newsletters published. Several forecasters from each 

regional office scheduled for installation, visited GFE offices to see the system being used by their 

peers. All project reports were published on the project web page. However, the bulk of the face to 

face change management work was carried out by the trainers, regional implementation 

coordinators and the local management. The success of the implementation is a tribute to these 

staff. The Training Team was initially led by Roger Deslandes, then Harald Richter. 

The surveys of staff were part of a broader focus on workplace health and safety. Other components 

were ergonomic assessments of work-stations, keyboards and monitors with follow-up for 

individuals who felt they needed adjustments or who were uncomfortable with the equipment. The 

Bureau’s Workplace Health and Safety team were pro-active in responding to issues. Training staff 

The original 18-month roll-out always sounded ambitious. Following each of the Victorian and NSW roll-
outs, the estimate of the effort required for training increased. When US forecasters visited they commented 
positively on the extra editing tools in the Australian version of GFE compared to the US version. That extra 
facility may explain the initial under-estimate of the training required. Furthermore, the style of GFE 
implementation was in part based on an underestimate of the limitations in the numerical model guidance 
available; initially it was thought that only a small amount of intervention via editing would be necessary. 

Aiming for forecasters to have sophisticated editing abilities didn't match the interest and ability of all 
forecasters. As a trainer for a year I felt significant pressure to assess forecasters as competent even if they 
only had a relatively rudimentary skill in editing grids so as to achieve the roll-out as scheduled. 

Dave McQueen was the stable presence in the GFE training team for much of the roll out, and we were lucky 
to have such a calm, conscientious and intelligent person in that role. Trainers also helped with the 
communication about the system and the development of the system, and were crucial to it being rolled out 
successfully. 
 

Deryn Griffiths, Regional Trainer NSW, contributor to GFE implementation in several other regions, 
 and Science Team member.  

9 July 2017 

As noted above by Dave McQueen, Deryn Griffiths and Monica Long, the GFE training team had a massive 
task with the paradigm change of the forecasting processes under GFE.  Dave mentions the full training 
team and the overall leadership of Roger Deslandes.  I for one acknowledge their massive professional and 
personal contributions in the success of the project.   Additionally, as mentioned by Deryn and Monica, the 
presence of US forecasters with experience of the GFE provided a “ground truth” of the benefits and pitfalls 
along the way.  It was fortunate that this exchange of US forecasters with Bureau forecasters had been 
introduced previously by the Services Division to assist with the increased forecasting load over the summer 
fire season and in return to provide our fire weather specialists with experience in the US. 

Ray Canterford 
December 2017 
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and regional management were alert to signs of stress and 

adjusted training schedules where needed.  The 

NexGenFWS Project won the Bureau’s Occupational 

Health and Safety Award in 2012.  

At NSW go-live the number of 7 day forecasts was 

increased from 2 (Canberra and Sydney) to 94. A lesson 

learned from Victoria was a need to manage the work-

load for forecasters through a phased implementation 

where possible. A modest increase in town forecasts was 

delivered at go-live, with additional locations added later 

as forecasters gained familiarity with the system. 

Similarly the release of the Forecast Explorer which makes the forecast maps from the underlying 

Australian Digital Forecast Database (ADFD) visible to the public was scheduled for some months 

after go-live. Due to development work required it had not been released for Victoria until 

December 2009, over a year after go-live. 

The addition of NSW to the Forecast Explorer in July 2011 made apparent in a pictorial view the 

latent cross-border inconsistencies in forecasts. Such discontinuities continue in the national view 

under MetEye. Some tools, processes and procedures have been developed but the issue has not 

been satisfactorily resolved yet, the causes being a mixture of culture, constraints imposed by the 

state based instances and the work-load required to ensure consistency at the temporal and spatial 

resolution afforded by the system. Weather Services have decided to work on improved guidance to 

give best first guess at outer days and minimise editing. The possible role for a national centre was 

an issue that was raised and discussed but not resolved during the life of the project. The pictorial 

representation does highlight inconsistencies and acts as an impetus towards unifying the service to 

provide a truly national view. 

 

A change that did occur during the implementation was to move all high seas forecasts to NMOC 

(now BNOC), an idea that had been mooted for some years. The large areas of responsibility 

extended outside the state GFE domains and so was a major product that could not be generated 

using GFE. The head of NMOC at the time (Chris Ryan) was keen to have a national version of GFE to 

produce the high seas forecasts and potentially other national products. A feasibility study was 

conducted, but the text formatters were not able to cope with the large high seas areas and the 

range of synoptic systems typically occurring in them. The high seas service is also a very dated 

service and plans were afoot (but still not realised) to revitalise the service using graphical products 

Project Manager Howard Jacobs accepting the 

OH&S award from Vicki Middleton (Deputy 

Director, Corporate) with Ann Farrell (Acting 

Assistant Director, Services) 

Jack Wells and Evan Morgan talking to 

Perth forecasters on night shift (2011) 
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which may have been more suited to GFE.  Responsibility for the high seas forecasts was transferred 

from a region to NMOC as part of the GFE implementation in that region. 

Another crucial part of change management was consultation with external stakeholders such as the 

media and other organisations who use Bureau products. The Bureau’s service suite was expanded 

and enhanced considerably with the introduction of GFE and there were changes within the 

products themselves covering format, content and style as well as more specific details such as the 

product identification numbers through which some users selected products. 

  Julie Evans explaining the NSW service changes to 

regional TV (2010) 

Julie Evans discussing marine forecasts and warnings 

with NSW Coastguard staff (2010). 

The Tasmanian office used the occasion of the launch of 

Forecast Explorer (December 2011) to have a direct 

broadcast over ABC Radio from the office, inviting former 

forecasters Mike Pook and Lawrie Marsh to reminisce. 

Neil Bennett (WA) records a segment for state TV on GFE 

go-live day to explain the changes in services to viewers.  

Mal Riley, Neal Moodie and Julie Evans conduct a public 

meeting in Newcastle on the changes to NSW Marine 

Weather Services in 2010.  

Senator Don Farrell at the launch of the Forecast Explorer 

for South Australia in March 2012. 
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6.6 Regional coordination 
The successful roll-out of GFE depended on the excellent implementation coordinators in each 

regional office who were appointed after a competitive selection process nine to twelve months 

ahead of the target go-live date. The appointments turned out excellently in all cases as they rose to 

the challenge of this valuable but taxing personal development opportunity. They had a complex 

task as the interface between the various Head Office teams and the local staff, balancing the 

pressure to implement the system against being an effective advocate for issues and concerns of 

local staff. They all worked closely and well with Evan Morgan, the National Services Coordinator. 

  

Clockwise from top left: Rob Webb (NSW), 

Evan Morgan (HO), Simon McCulloch (Tas), 

James Ashley (WA), Ben Suter (NT), Vikash 

Prasad (Qld) and Duncan Tippins (SA) 
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Early on there was a decision to restrict the guidance available in GFE and to block forecasters from writing 
Smart Tools to edit the grids. They could write tools, but not use them in operations until the tools had been 
fully reviewed by Head Office and included in GFE. This process was lengthy and the decision led to a lot of 
frustration and some disengagement of forecasters. 
 
For a year or more during the roll out I was given half my time to liaise with regional representatives, many 
of whom were, or had been, local trainers or local implementation managers. The idea was that if we spoke 
with one voice we would have more influence in prioritising things that regional forecasters wanted. This 
was effective to some extent, but the available resources and the relentless pressure of the roll out meant 
that time to review and implement changes was always limited. I still wonder whether we could find a 
better compromise regarding allowing forecasters to contribute to the Smart Tools in GFE. 

Deryn Griffiths, Regional Trainer NSW, contributor to GFE implementation in several other regions, 
 and Science Team member.  

9 July 2017 

 

From my perspective the roll out in Tasmania seemed to go pretty well. I think we were in a 'sweet spot' 
with some lessons learnt from Vic and NSW in our favour and before the many great people working on the 
project started to get sick of it. I felt it was a great opportunity to reset some products (notably our districts 
and district boundaries) and do some new ones, notably the Overland Track forecast. I was really proud late 
in 2011 to actively promote this service while walking the track with my daughter and some friends. I did 
live crosses back to ABC radio via a satellite phone. The only downside was carrying the heavy phone for 6 
days in my pack! 

After implementation it was much harder to keep staff up to date with new tools and, in the case of rainfall, 
new services.  Once the caravan rolled out of town to the next destination all the focus was there. By the 
time NT rolled out there were some significant changes and it has been difficult to cover that training gap 
and remove bad habits.  This is probably more so for Victoria as the guinea pigs than anyone else. 

Overall you have to say the project was a success and looking back a huge shift in the way we were doing 
things.  Change is always hard to manage but NexGenFWS was a success story.  Now if we could only fix 
MetEye… 

Simon McCulloch, GFE Implementation Coordinator, Tasmania 
26 September 2017 

 

As you know, Queensland implementation was a success in the end but the road to getting there had many 

challenges. On a personal level, I felt the pressure of managing change wasn’t easy. A positive side to that 

is, I learnt a lot from the experience and I wouldn’t be where I am without it. 

Vikash Prasad, Regional Implementation Coordinator, Queensland 

11 August 2017 
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Regional Go-live Humour 

  

Clockwise from top left: Halloween Poster in 

WA, Terry Ryan (VRO senior forecaster) on 

go-live day, NT newsletter for the go-live 

date that coincided with a total lunar eclipse, 

SA go-live manual, Andrew Treloar (NSW) 

with a special GFE screen capture cake. 



50 

6.7 GFE for the tropics 
The enhancement of GFE for the tropics was a major focus of research and development work from 

2011. Tropical cyclones were a major issue –particularly how to blend in the forecasts and warnings 

from the TC Module, the prime warning preparation tool, and provide consistency of text and 

graphical representations, while not duplicating effort. Other issues were humidity, sea-breezes and 

quantitative rainfall forecasts given the spotty nature of convective rainfall. There is also the 

fundamental challenge of providing 7 day forecasts when NWP is not so accurate in the deep tropics.  

Considerable Services policy work was carried out, led by Alan Sharp, to identify issues. No real 

consensus was found for when and how to mention humidity, and sea breeze detection was also 

complex. There was more progress on rainfall, with techniques to mention extreme falls outside a 

typical range. There was excellent collaboration among Research, IT and Services to obtain TC tracks, 

and forecast wind probability. The solution was developed in time to allow some testing in the 

season before the first  tropical go-live (WA) but it was still necessary to make adaptations in 

response to emerging issues in time for the WA go-live. WA had been chosen on the basis that it had 

less complex terrain than Queensland and less of the “deep tropics” than either Queensland or NT 

for which there were still issues to resolve in the treatment of rainfall forecasts. 

Other service changes introduced have been a step toward more probabilistic forecasts – probability 

of rain and a quantitative rainfall range.  In 2014 a change in terminology was introduced – away 

from spatial coverage terms for showers such as “scattered” or “isolated”, to a likelihood of rain 

falling at a point with a numeric value (such as “medium chance (50%)”, “slight (20%)”, ..) 

6.8 The web mapping interface for forecasts 
The second high level deliverable for the NexGenFWS Project specified in the NPP was for a point 

and click interface that would display graphical forecasts and also allow a précis forecast to be 

generated for any location (to the resolution of the underlying ADFD). The “Forecast Explorer” 

implemented in the US was the model for this service and the software was adapted to Australian 

needs. A Forecast Explorer was released for Victoria (land areas only) in December 2009 with 

Minister Peter Garrett launching this new public service.  

While welcoming this development the Bureau Executive requested a more modern interface, more 

akin to geospatial web mapping applications. Computational load had also emerged as an issue with 

the Forecast Explorer which required the pre-computation of maps covering all forecast parameters 

and forecast intervals. This requirement for a web-mapping application was an extension of scope 

for the project but ICT development was initiated and a GIS to web solution MetEye created as a 

replacement for Forecast Explorer. This used OGC compliant systems with caching to allow zooming 

and partial population of tiles to speed up responsiveness to the user. MetEye was first introduced 

in June 2013 after the implementation in Western Australia. The display had gaps for Queensland 

and Northern Territory which were finally closed in November 2014.  

Dr. Howard Jacobs drove the development of MetEye very successfully. Without additional funding 

for it, IT resources were strained with significant hidden costs.  
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Director of Meteorology Dr Rob Vertessey speaking in 

Head Office at the launch of MetEye (covering NSW, 

Vic, Tas, SA and WA) in June 2013 

Dr Rob Vertessey discussing MetEye at the launch of 

MetEye with David Brown, well known TV weather 

presenter, at the time, for the Seven Network 

Ray Canterford discussing the forecast for an inland 

trip with Senator Simon Birmingham at the launch of 

MetEye for Queensland in April 2014 

The Bureau using Twitter to announce the 

launch of MetEye for Queensland in April 2014 

Senator Simon Birmingham, Minister for the 

Environment, launching the full national coverage of 

MetEye in the SA Regional Office in November 2014 

A MetEye screen shot showing the first full national 

coverage of graphical forecasts on 20 November 2014 
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6.9 Specialised weather services 
A contentious topic was forecasting for fire weather where there were significant service variations 

among the states and territories (including a separate service for ACT). Early in the GFE project 

Andrew Treloar (the initial Services Coordinator) in NSW had worked on a significant enhancement 

of the fire weather service that would provide much more detail and also allow a graphical 

representation of fire weather dangers. With the change of pilot implementation from NSW to 

Victoria last minute consultation was required and it was not possible to implement the service as 

designed given the amount of training that would be needed in the fire agencies. So the service had 

to be re-designed to emulate the existing service for Victoria. There was extensive liaison with 

agencies in subsequent regions to implement the new service with minimal differences. This new 

service was also run in parallel for Victoria over 2012/13 and the switch made to the new service in 

2013 giving a mostly uniform service across the country for the first time. 

A possible application for hydrology would be to obtain catchment rainfall from the GFE fields. 

Hydrology have implemented a new flood forecasting system that does aim to generate probabilistic 

forecasts. However, the probabilistic rainfall fields suitable for a point are different when averaged 

over a catchment. Consequently, integration of the weather and flood forecasting systems has not 

proceeded as far as originally intended.  

A major issue was the extent to which GFE could be used for aviation weather services. After a study 

tour to USA a report was prepared for the aviation industry that raised the possibility of industry-

funded development of the system to produce services such as aerodrome forecasts (TAFs). The 

aviation industry did not support the full proposal but did support the development of a national 

version of GFE allowing central production of QNH (atmospheric pressure adjusted to mean sea level 

essential for defining flight altitude). This became operational in April 2012 with the transfer of 

responsibility for this task taken over by BNOC. However, other aviation services are still carried out 

in the regional offices. There is the practical problem that staff who spend long periods on aviation 

tasks only can lose familiarity with GFE. This is an issue to be managed and to be considered in any 

restructure of aviation services to specialised centres.  

 

6.10 The integrated data visualisation component 
A separate Project Manager (Jack Wells) was appointed to manage this project. Jack brought many 

skills as an ICT Project Manager as well as broad private industry and government experience. An 

early question was on whether to build locally, buy off the shelf or collaborate with US on a D2D 

equivalent. A decision was made to test the market and commercial software was identified as 

meeting our requirements specification. This software was already in use in Met Office (UK) and 

several other national meteorological services. Some adaption was needed, especially to handle the 

A screen shot of a GFE monitor 

showing the national domain used for 

providing forecasts of QNH as part of 

the Bureau’s aviation service.  
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Bureau’s non-standard data sets and also to enhance the thunderstorm diagnostics. The software 

had already been selected for use as an aviation product preparation tool in BNOC.  

A web-based version (On Line Weather) was also available that operated from data held on a central 

server and so limited the volume of data needing to be transmitted. This was applied for use in 

aviation and defence Weather Service Offices (WSOs). It also became necessary to find a solution for 

forecasters based in Antarctica. With the tragic death of Neil Adams the visualisation software that 

he had developed became very vulnerable. IT decided that they could not support it. So resources 

were diverted from the IDV roll-out in order to rush a solution before the following summer’s 

expedition. The web based version has potential for broader use in service delivery (as in other 

national meteorological services). 

Visual Weather was rolled out to each region with local training. Much work was done on mapping 

the forecast process and the data required to support individual elements of the process. There is 

more variation in use among the regions than originally intended and data supply issues to be 

followed up. There is ongoing activity in upgrading the software in response to forecasters’ evolving 

requirements and the Bureau participates in the international User Group. 

7 Project close 
In early November 2014 GFE went live in the Northern Territory, completing the national roll-out. NT 

was added to the national MetEye display on 20 November. A formal project close and lessons 

learned session was held on 9 December 2014. The project had finished 5 months beyond its initial 

target, due mainly to the constraints of the severe weather season on the implementation 

timetable. Apart from that extension, the Project had managed within the budget and the time-line 

assigned in 2009.  

Some elements that had been considered as important in the design of FSEP were not delivered, 

notably comprehensive verification (including rapid feedback to forecasters), alerting and other 

decision support tools. The inter-site collaboration functions and national coordination are also 

rather basic and unsatisfactory. On the other hand some components were added to the scope - in 

particular MetEye and the GIS approach, Area QNH in BNOC and the use of OnLine Weather as a 

service for remote offices (Antarctica, and the Defence and Aviation field offices).  

GFE has shown its potential but will need adapting to future developments in NWP and service 

requirements such as: 

 a more flexible infrastructure to enable organisational change 

 more attention to short term forecasting to accommodate rapid update NWP 

 integration with short term severe weather forecasting 

 links to longer term outlooks to provide a "seamless" forecast service. 

The NexGenFWS Project was fortunate in the excellent staff and multidisciplinary cooperation across 

many areas of the Bureau. That collaboration had its challenges but most participants regarded it as 

very rewarding. Achievements were marked along the way with all inclusive celebrations (generally 

involving cakes) that helped bond the team across organisational divisions. The collaboration 

included the staff in the Corporate Division (Finance, Personnel, Communications) who provided the 

necessary support for the operation of the Project. In the end, the success of the Project came down 

to the dedication, professionalism and commitment of the operational forecasters who adapted to a 

fundamental change in their way of working, requiring a different mind-set. There were clearly 

imperfections in the system that required late development and follow-up training.  

All contributors should feel that they share in the many awards to the NexGenFWS Project along the 

way such as: 
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2012: Overall Award at the Excellence in eGovernment (plus the award in the Geospatial 

category) 

2012: Bureau of Meteorology Occupational Health and Safety Award. 

2013: Asia-Pacific Spatial Excellence Awards (APSEA): Winner in the Technical Excellence 

category and overall winner of the J K Barrie Award for Excellence for the display of weather 

data through the interactive MetEye web viewer. 

2014: Winner of the Geospatial World Technology Innovation Award (Meteorology) for the 

geospatial systems framework demonstrated in MetEye.  

The awards themselves are a satisfying recognition of the Bureau but they also indicate how the 

upgrade in service delivered to the Australian community was recognised and appreciated by people 

outside the Bureau.  

The completion of the national roll-out of GFE and the IDV did ultimately deliver the stream-lining 

and enhancement of forecasts, that had been set as a vision at the turn of the 21st century. 

  

Excellence in eGovernment Awards – May 2012. Senator Kate 

Lundy, representing the Minister for Industry and Innovation, 

with Bob Wilson, Ray Canterford, Alasdair Hainsworth, 

Tennessee Leeuwenburg, Rob Lovery (CIO), Karen Conradi 

and Terry Hart 

Victorian Spatial Excellence Awards –September 2013.  

Front: Harry Kontos, Kathleen Hirst, Howard Jacobs, Elena 

Stiles. Rear: Terry Hart, Nigel Whitehead, Alasdair 

Hainsworth, Andrew Donaldson. 

Ann Farrell (Acting ADS) and Howard Jacobs 

(NexGenFWS Project Director) accepting the 

Geospatial World Technology Innovation 

Award in Geneva, June 2014.  
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Of course, this major change to the Bureau’s forecasting systems and services was built on the 

Graphical Forecast Editor (GFE) software developed initially within NOAA, and adapted to Australia 

with their assistance and support. A formal letter of appreciation was sent to NOAA at the end of the 

Project. It was also pleasing that some of the developments for Australia were fed back into the US 

systems.   

Personal Comments – Mark Mathewson 

Working with the BoM staff and management was a great experience for me.  BoM hired 

qualified professionals for every aspect of the GFE project.  They understood the need for 

independent testing groups, training teams, and phased implementation.  I made a total of 13 

visits to BoM through the development years and was present for the switchover to operational 

GFE for both Victoria and New South Wales.  The initial switchover was quite the exciting time! 

When the GFE was “finished” in the US NWS in 2006, there was still much work to be done to 

improve the overall forecaster efficiency.  Some of this work was accomplished in the Australian 

GFE through the use of smart tools which were used to promote forecast consistency.  Still, even 

with the GFE fully deployed to all of Australia today, there is more to be done.  There are many 

manual tasks that the forecaster needs to complete in order to generate the final forecast 

products.  The long-term future vision of the GFE included methods to automatically run tools 

and edit other derived grids as the grids are edited by the forecaster.  Some day if these get 

implemented, the tedious mundane tasks will be reduced and the forecaster will be able to 

concentrate even better on the meteorology. 

In 2014, I decided that BoM had learned everything I knew about the GFE and it was time for 

me to step out of the picture and finally retire.  At the time they had successfully made GFE 

operational in six of their seven regions with the seventh in progress of implementation.  

Working with BoM on the GFE project really was the highlight of my career – the vision, 

professionalism, dedication of the management and developers were outstanding.  It was a 

long path for me from 1990 when the concept of the GFE was born until 2014 when I bowed out 

of the project – one that I cherish with both my NWS and BoM colleagues.  I thank the BoM 

project management and developers for the opportunity of working in such a good 

environment, with dedicated professionals.  The overall improvements to Weather Services in 

Australia are quite impressive and while the GFE contribution was only a piece, it was an 

important piece which allowed the BoM to greatly extend their forecast services. 

Today, the capability, performance, and reliability of the Australian BoM greatly exceed that of 

the NWS GFE and I was very pleased to be a part of this great endeavour.  

23 August 2017 
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8 Lessons learned 
Many lessons were learned along the way but there are some broad lessons for cross-cutting 

initiatives in the Bureau that affect systems, services and work processes.  

 Broad and deep engagement of staff in the formulation stages was beneficial in formulating 

a vision that was accepted and owned. Direct involvement of forecasting staff in the project 

assisted in engaging staff through face to face communication. The regional project 

managers also passed issues back to the development team. In several stages forecaster 

involvement was lacking and the consequences were detrimental. 

 The willingness of senior management to select and enunciate a vision and strategy was 

crucial. The commitment of Geoff Love as Director to reaching a decision provided the 

impetus to a project that had been meandering for some time. With a clear direction 

established, the Bureau showed great organisational capability in delivering such a cross-

cutting project requiring a paradigm change in forecasting work practice. 

 The success of a project depends on a realistic assessment of the financial and staff 

resources needed to undertake the project. If resources cannot be assigned by reallocating 

priorities within the Bureau, external resources (through a New Policy Proposal) are an 

essential prerequisite. A prototype with a structured evaluation is an important stage in 

assessing the level of resources and the potential benefits. 

 Communication and change management is not a once only task, but rather must be 

ongoing, especially in a nationally distributed work-force many of whom are shift-workers. 

Senior staff need to be visible in this activity. 

 Such cross-cutting projects need to be seen as Bureau-wide priorities with active 

collaboration across organisational units. Staff at the working level need to be empowered 

to carry out their activities within the agreed project plan. Many participants in various 

phases of FSEP commented on the satisfaction received in contributing to a cross-

disciplinary project seen to be delivering real benefits to the Bureau and the community. 

Care should be taken to celebrate the achievements of the team and assist in building an 

espirit de corps and maintaining focus on the ultimate goals. 

 The Bureau’s trainers play a crucial role in several ways - establishing the scientific approach 

applied in operational forecasting, setting and ensuring professional standards and acting as 

change agents through their close interaction with operational staff. In the GFE 

implementation they became the face of Bureau management in leading forecasters 

through a paradigm change. From their direct engagement with forecasting staff in both 

initial training and professional development they were able to advise developers on 

improvements to the underlying software and hardware. This multi-faceted role needs to be 

recognised and resourced in similar projects. 

 A well-developed project management framework with alignment of accountability, 

responsibility and resources makes a difference. In 2009 the Bureau adopted the PRINCE2 

project management framework developed by the UK Government. The NexGenFWS Project 

was managed under this framework. A key advantage was the streamlined and focused 

project governance led by the sponsor (or Project Executive in PRINCE2 terms) with a 

nominated Project Manager. Having a small and focused Project Board representing key 

senior stakeholders assisted in making key decisions. 

 It is important to be aware of developments in other areas and particularly in other 

meteorological services. The willingness of US NOAA to provide GFE software and support 

was crucial. The acquisition of commercial software for visualisation was also a success. A 



57 

“build it ourselves” approach should only be one of the options assessed, and generally the 

last resort, not the default.   

 Managing scope creep over an extended duration needs diligent attention. Any extension to 

respond to changing service requirements or technological development needs to be 

assessed for its impact on the project and, if accepted, adequately resourced. 

  

A summary of what I think are the main points to carry forward to future changes: 

 Have the software finalised (as much as possible) prior to implementation. Changes during the 
implementation process are disruptive. 

 Having software developers working alongside the user is a great model for developing the best 
possible system. 

 It was beneficial to start the Implementation Manager position well in advance of the actual 
implementation. 

 We tried a few different ways to communicate with RFC staff. It turned out that face-to-face was 
the only effective way to get a message across. I think there are still emails that I sent at the time 
that some staff haven't read! 

 On a similar vein, training was most effective when it was face-to-face, and having the trainer 
here was hugely beneficial – both to help the mets and to help me and other regional 
management as they have a good understanding of the system. 

 We benefited from having close relationships with local media and emergency services. 

 A lot of change in one year stretched everyone. 

 Supportive regional management was a great help. 

 And something that remains current:  each region uses GFE differently depending on staff 
resources, size and climate of domain, personalities and philosophy. Greater interaction between 
the regions would help facilitate an understanding of these differences and convergence toward 
more uniform processes. 

 

Five years down the track we are probably on the cusp of the next big change which will be (almost) full 
automation of most forecasts and a shift in what it means to be an operational meteorologist. I think that 
one factor that helped the GFE roll-out was that it was inevitable once the decision to use the system was 
made, so the mets were (mostly) on board and knew what the future would look like. Now that future is 
clouded as an organisation we need to be clear about the way we are heading so that the next big change 
can be accepted and worked towards together. 
 

James Ashley, NexGenFWS Implementation Coordinator, Western Australia 
8 November 2017 

 

Some cons of the decision to replicate the existing text forecasts were, and continue to be: 

 Development effort on text formatters that may have been better off being redirected 

 Forecasters spending time editing text in addition to editing grids 

 Limits on the capacity to providing more flexible services 

 Inconsistency between text desired and the definition of the grids on which they are based.  
We are now, within a decade of implementation, facing potential automation of forecasts, and potential 
extension of forecasts, and that would be a lot easier if the forecasts were not being converted to "plain 
English" 

Deryn Griffiths, Regional Trainer NSW,  
contributor to GFE implementation in several other regions, 

 and Science Team member. 
9 July 2017 
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Celebrations  

Clockwise from above: Plenty of pizza for dinner in WA, 

Andrew Watson (RD SA) in the RFC proposing a toast to SA 

staff, Mark Williams (RD Vic) leading proceedings in VRO, 

many hands preparing dinner in NT, Ray Canterford and 

Neville Smith (Acting Director) in June 2012 cutting the 

cake celebrating the eGovernment awards and launch of 

Forecast Explorer for SA, Head Office celebrations for the 

national coverage of MetEye and the completion of the 

NexGenFWS roll-outs, including a cake with the MetEye 

screen capture.  
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9 Personal comments 

9.1 Jo Pitt 
Team Leader for IT Development        (August 2017) 

From an IT point of view, implementing the GFE successfully across Australia was a big achievement, 

not least because of the unusual level of technical risk and complexity involved.  It was an extremely 

challenging time, but at the same time immensely rewarding. 

We could not have pulled it off without a stable and experienced core of talented and committed IT 

leads, with a sound appreciation of forecasting operations and a shared understanding of the 

criticality and value of the Bureau’s forecast and warning services.  The introduction of an 

experienced testing team was the only major addition, which paid off many times over.  

A couple of us visited FSL in Colorado and the National Weather Service in Washington DC, in the 

very early months of the project, to assess the technical feasibility of implementing the GFE together 

with a national gridded forecast database, in Australia.  These trips were essential to give the 

Meteorological Systems group the confidence to take on the Victorian pilot - a high-wire act, as Jon 

Gill so accurately described it. Having the steady hand of Mark Mathewson from FSL as our key GFE 

technical consultant got us through the pilot to the successful NPP bid. 

Why were the technical risks so high? Peter Gigliotti was more correct than even he perhaps knew, 

in his early technical assessment of the GFE.  The software was indeed quite dated in parts. It didn’t 

scale particularly well to the large Australian geographic domains, nor did it scale out to take 

advantage of modern server hardware. More immediately, perhaps, the non-gridded outputs from 

the GFE (i.e. the text forecasts and warnings) were totally useless in their original format and could 

not be reassembled or stored in any accessible way. We soon realised that the GFE could not be 

treated as a black box – it had to be cracked wide open and wrangled into shape. Nevertheless, it 

still provided a sound platform for realising many of the benefits outlined in the NPP, albeit at a cost 

– probably far higher than was supported by the actual funding.   

We were able to overcome the performance issues to an acceptable extent, with Mark’s help, with 

some low-level process optimisation and re-engineering and by replacing the internal database 

format. Overcoming the problems with text product outputs was another matter.  It was impossible 

to meet the Bureau’s service requirements or to integrate the outputs with our modern 

dissemination systems – it was like jamming a square peg into a round hole.  Major re-engineering 

and redevelopment was needed here – most of it invisible to others. At the end of it all, though, the 

Bureau ended up with a system that was better engineered and far more flexible than the US 

version; faster too, I believe.  

In terms of technical complexity, I will mention three things (leaving aside the inherent complexity of 

scientific systems and data). 

Firstly, we were simultaneously migrating the existing regional forecast systems to a new operating 

system and hardware platform, and not in the same state-sequence as the GFE rollout. This  created 

a logistical and management challenge and multiplied the infrastructure that needed to be installed 

and supported in each State. 

The second added complexity was the actual operational cutover in each region. This was a cold 

cutover with a two hour outage, which we achieved successfully every time, with the morning 

forecast issued through the old system and the new system up and running by lunchtime, with the 

web site forecasts all refreshed from the new system and the Australian Gridded Forecast Database 
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ready to go. It took very detailed step-by-step planning and co-ordination across many different 

teams to make this appear as smooth as it did to the rest of the organisation.  

Thirdly, as each State cut over to the GFE, we were then supporting an additional operational GFE, 

while working on the next implementation. Each implementation introduced a lot of changes and 

new features, which then had to be back-ported to each of the existing States without disruption.  

This was especially true with the fire weather and marine weather services which we reworked 

several times over.  As well, we were continually improving the GFE code base and optimising its 

performance as we went.  If it wasn’t for the excellent testing team we could never have sustained 

such volatility.  

Looking back, the whole project was an amazing achievement and the close collaboration across the 

Bureau, with Weather Services, CAWCR, BMTC and the regional offices, was really a privilege to be 

part of, despite some difficult periods and quite a lot of stress along the way, for many. 

The one regret for me and my staff, was that after Peter Gigliotti left, we had four different CIOs 

during the course of the rollout, which I think resulted in a lack of engagement at that level.  While 

we were able to deliver industrial strength software and infrastructure throughout, the intense 

business of replacing the Bureau’s critical operational systems is not for sissies; sustaining the effort 

and managing the risks in such a volatile project over several years was tough. Luckily we had 

excellent support from Weather Services and Ray Canterford made a point of going around to 

congratulate all the IT staff in person, right after every cutover. 

I doubt we could have pulled it off if it were not for the Bureau experience and domain knowledge of 

each of the IT team leads. They really understood the old and new systems, the integration and 

automation challenges, the ‘behind the scenes’ work that was critical and the business of forecasting 

operations.  There is a push these days to treat developers like widgets, moving them from system 

to system and referring to them as “code cutters”. I think the GFE implementation is a good 

illustration of why this is misguided, particularly for high risk projects 

I have not talked about Visual Weather, or MetEye, as I had not so much to do with them. I would 

say though that with both, there were significant hidden costs, just as there were with the GFE. Even 

so, when I look at the very large budgets of some other government agency projects, the Bureau 

delivered the goods.  

  

The IT team  
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9.2 Michael Foley  
Research Team, Leader of Smart Tool development in Research       (August 2017) 

An ambitious implementation timetable 

I joined the GFE project in 2006, moving from a role in 

forecasting operations in Darwin, to join John Bally’s R&D 

team in Melbourne to work out what a viable GFE forecast 

process would be in the Australian setting and to determine 

the set of Smart Tools required to support this forecast 

process.  It was clear from the start that we were working to 

‘aggressive time-lines’ and that this necessarily limited the 

amount of consultation that could be undertaken regarding 

development decisions.  This contrasts with the US approach 

where the GFE implementation matured over a decade, with 

forecaster input at all stages of the journey.  The need to 

make rapid progress with tight resources also infused design 

decisions about the forecast process, with the Australian 

system being tightly controlled with a common national 

configuration and tool set, compared with the US approach 

where there could be variations in GFE configuration at site 

and even user level.  The latter, flexible approach, had 

resulted in a US system which was fragmented and lacking in 

consistency. Going to the other extreme with the Australian GFE, and limiting the depth and 

timeframe for consultation with Australian forecasters, reduced the amount of buy-in from 

forecasters, leading to disaffection with the system from some of the forecasters in the Victorian 

office which was ultimately to be the pilot region for the GFE. 

The subsequent NexGenFWS project, in which I took a similar role within a larger Smart Tool effort 

led by Gary Weymouth, was again on a tight timeframe due to the need to roll out the GFE to one or 

two forecasting offices per year.  My impression is that forecasters in the regions to receive the GFE 

later were more comfortable with the system, as they received it in a more developed form and had 

had more time to get used to the idea of the gridded forecasting paradigm, but the lack of system 

configurability continued and continues to reduce the degree to which grassroots creativity can be 

captured by the system. 

In an ideal world, a well-resourced national forecast process team would nurture local contributions 

to forecast process and continually harvest the best ideas to introduce them into the national best 

practice forecast process, but the resources required to enable this have been continually 

underestimated and never provided for sufficiently within the Bureau (nor within the much larger US 

National Weather Service). 

Input guidance fields in the GFE 

An early decision was made in the Australian GFE implementation to restrict the range of forecast 

guidance in the GFE to the OCF/PME statistically post processed consensus guidance.  The rationale 

for this was based on the US experience, in which different choice of guidance starting point for the 

forecast was a major source of inter-site forecast inconsistency, and the decision also reflected 

fundamental doubts about the scientific merits of a ‘model of the day’ approach to forecasting.  A 

risk with this decision was that, at the time it was made, gridded OCF guidance was still in early 

stages of development, while the PME rainfall guidance was uncalibrated, coarse in temporal and 

Michael Foley (right) receiving the 

World Meteorological Day Excellence 

Award from Todd Smith (Acting 

Regional Director, NT) in March 2013. 
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spatial resolution and at low precision.  Furthermore, the development resource in the area was 

small, with only one researcher working on the science and software implementation of the new 

gridded OCF guidance.  (Comparable efforts in the US and UK have had teams of several people.) 

This raised a number of risks to the GFE project.  The first risk was that the gridded OCF 

development would not reach a suitable completion (either in terms of science or software 

implementation) in time for GFE operational implementation. The second risk was that forecasters 

had no opportunity to become familiar with this form of guidance in their day to day operational 

practice, which made it difficult for them to have confidence in a proposed forecast process entirely 

based on such guidance.  On the first occasion I visited GSD (formerly FSL) in Boulder, the US GFE 

developers expressed concern that Australian forecasters would be reluctant to adopt a system 

which only gave them a single guidance option. 

The original ‘idealised’ approach to GFE guidance had to be diluted when it became apparent that 

consensus wind guidance was a more difficult problem to solve, due to the vector nature of wind, 

and that there was no way that a wind version of OCF would be taken from research to operations in 

time for first GFE operations, given the available R&D resources.  Therefore, for wind at least, some 

direct model output was included in plans for the operational GFE.  This was in the last days of the 

LAPS/GASP era of Australian models, where the local global model was being far outperformed by 

state of the art overseas contenders such as the ECMWF global deterministic model. The ultimate 

compromise was to include a local regional (MesoLAPS) and global model (GASP) and a very limited 

set of overseas models, comprising the US GFS, which was heavily used in their GFE, and the 

ECMWF.  These provided wind forecasts as well as forecasts of other elements such as upper 

atmospheric parameters, needed in some GFE forecast processes, and they gave an alternative 

source of guidance for the surface parameters from OCF. 

The ‘idealised’ vision of GFE forecast process - based on one statistically optimised best source of 

guidance, with forecaster intervention as needed to adjust known deficiencies of this guidance in 

particular situations- still has not been fully realized. 

Deterministic versus probabilistic forecasts 

The GFE was initially configured to produce forecast information of similar nature to pre-existing 

forecast services, e.g. ‘the maximum temperature for Alice Springs for Friday will be 17°C’.  However, 

when it came to rainfall, it was recognized that it would be necessary to have an explicitly 

probabilistic service to deal with the uncertainties inherent in quantitative rainfall forecasting.  

Therefore a suite of rainfall probabilities exceeding various thresholds (similar to the PME-based 

Water and the Land guidance which was already being provided to external users) as well as 

amounts with particular probabilities of being exceeded, was progressively introduced, with a 

forecast process to enable forecasters to derive all these grids based on a small number of inputs 

and an assumed functional form for the underlying probability distribution. 

However, the NWP-like appearance of GFE grids together with the contrast with forecasts of 

probability has led to a fundamental confusion about the nature of the GFE forecast grids which are 

not explicitly probabilistic, and the extent to which they should be thought of as ‘deterministic’.  An 

NWP forecast is deterministic in the sense that it is predicting one particular dynamically consistent 

future state of the atmosphere.  However, a single valued forecast, such as 17 for Alice Springs, 

could represent one possible state of the atmosphere, or it could be for instance, the average over 

various different forecasts, and therefore be interpreted as a manifestation of a probability 

distribution rather than a deterministic forecast.  The chosen OCF basis for the GFE forecast 

guidance implies such an interpretation of even the non-probabilistic forecasts as being statistical in 
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nature representing an aspect of the space of possibilities, rather than one particular outcome.  It 

can also be argued that this a more suitable basis for users to make decisions on, even in the 

absence of an explicitly probabilistic forecast, but this can sit uneasily with forecasters’ desire to 

portray a story consistent with one particular physical conceptual model of the state of the 

atmosphere. 

Application for hydrology – need for catchment average rainfall from the GFE fields. 

The GFE developments in Australia took place in parallel with the development of HyFS, the 

Hydrological Forecasting System, which was a vehicle for hydrological forecasting using grid-based 

rainfall forecasts as an input.  An opportunity was lost here to better integrate our public and 

hydrological forecasting systems.  The rainfall grids in the GFE were defined to be appropriate on the 

rain-gauge scale, matching the scale of individual users of the forecasts, but it was not recognized 

that additional science and forecast process development would be needed to provide the most 

appropriate fields for hydrological modelling.  As no resource was provided for specific work in this 

area, the result was that GFE grids to support the public weather service have been shoe-horned 

into the hydrological forecast process in sub-optimal ways. 

The lesson from this is that connections between forecasting systems and domains should be 

properly analysed up front, and if the business value of these connections is established, then the 

necessary resources should be provided to allow the science and system developments to facilitate 

them. 

  

The Science team  
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9.3 Jack Wells  
Integrated Data Visualisation (IDV) Project Manager    (27 February 2018) 

On the face of it the IDV Project - a simple 

software requirements task for a well-developed 

discipline (meteorology), and then a procurement 

activity followed by implementation and 

transition to operations -  my initial thoughts 

starting with the project in May 2010 were: "No 

problem, how hard could this be…?" 

Howard did warn me that my early schedule 

estimate of two years to completion was 

optimistic, although I was sure I had built in plenty of "slack" to allow for the unexpected.  I'm a bit 

stubborn when it comes to defending estimates, but it did not take long before Howard's idea of 

"double it, and add one" started to ring true. 

The real challenge was tackling the existing culture of "build it ourselves". At the time, operational 

forecasters used a grab bag of software tools to ply their trade, the data formats used were similarly 

varied, and the supply chain channels had variations among each Regional Office. There was a 

general awareness of standards, but they were "more honoured in the breach than the observance", 

to misquote Hamlet.  Further, documentation, although quite comprehensive, was scattered all over 

the enterprise, hidden away in pockets of knowledge.  Fortunately staff retention rates at the 

Bureau are phenomenal, so digging out knowledge gems was a matter of asking around; there was 

always someone who knew something. 

So the task at hand was not simply to roll out a replacement tool, but also to deliver some 

conformity of process, and where possible standardise data formats and data distribution channels.  

Again, very fortunately, the message switch (CMSS) team had been battling with the same problem 

over many years and I found great support and partnership in the person of Ian Senior.  If Ian did not 

know where something was buried, then no-one knew. 

The first task was to construct a business case that dealt with the "build it ourselves" argument. This 

turned out to be not as complicated as first thought. Usually challenging embedded cultural 

practices is a herculean task.  A bit of research showed that there were commercial options 

available, and, in fact, the Bureau's aviation forecasters were using one of them. Once the estimates 

were tabled, the graphs produced and the options documented, it was obvious that the best value 

for money, and really the only way forward, was to go with a commercial-off-the-shelf (COTS) 

package. 

Alasdair Hainsworth (ADS), the Project Executive 

signed off on the Business Case in August 2010, 

and the project was well on its way. 

By this time I was learning about the history 

behind the NexGenFWS project, preceding 

efforts to solve these problems and the general 

nature of processes in the Bureau.  And now my 

expectations around schedule and timeframes 

were aligning with Howard's.  But we had a clear path mapped out and a project to deliver. 

Drafting a specification from scratch is no easy task, but looking back, this stage of work was by far 

the most enjoyable as I had the opportunity to travel the Regions with Howard, Terry and Evan, to 
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meet the operational forecasters in their own environment and to experience the enthusiasm of 

meteorologists as they went about their daily tasks.  It took a while but by mid-March 2011 we had 

an approved specification, a total of 274 requirements, and we were ready to approach the market. 

The tendering process turned out to be one of the more predictable practices throughout the whole 

project.  With great support from the Procurement Team, Donna Pearce helped steer us through the 

"rules" and made sure we landed the tender.  Alasdair signed off on the Tender Evaluation Plan on 

21 March, and the evaluation team comprising Andrea Peace, Clare Richards, Rob Hackett and 

myself kicked into action.  We had a tight-timeframe, but vendors were responsive and the 

evaluation team was focussed on the task. By mid-May 2011 we were done with selection and ready 

to go into contract negotiations. It was an auspicious activity being contract number 001-2011, and 

we secured agreement with the vendor, IBL Software Engineering, on 10 June 2011. 

IBL Software Engineering (IBL) were an interesting bunch of guys, based in Bratislava, Slovakia, and 

so there were a few eyebrows raised when we announced that they were going to deliver the much 

anticipated IDV solution.  There was nothing to worry about however, as IBL were long-time partners 

with the UK Met Office and had significant links with other national meteorological agencies. Their 

product "Visual Weather" was going to be a great hit! 

The next step for the project was to introduce IBL to the Bureau's ICT team.  You would not think this 

would be difficult but the force was strong with the "built it here" crowd.  As I wrote earlier, the 

aviation forecasters were already using a commercial product which was in fact a single server 

instance of Visual Weather.  However, the Bureau's ICT team did not have a lot to do with 

supporting this system and configuration of the data feeds and visualisation tools were mostly 

carried out by the NMOC (now BNOC) system administrator and by the aviation software project 

manager.  

Fortunately, Ian Senior was a strong advocate for managing data distribution but had been fighting a 

losing battle against the many ad hoc services that had popped up over the years. Visual Weather 

offered a pathway to ensure a consistent reliable interface into forecast operations, and Ian was not 

about to let this opportunity go by. Also at this time the project realised that the workload was going 

to grow and that we would need an extra hand to execute the implementation stage.  So we brought 

Reshma Bharj on board to grow the project team to two! 

Our approach to test the waters for implementing Visual Weather was to set up a pilot installation 

which we started in early July 2011, to help us to better understand: 

 the hardware and operating system requirements for the deployment 

 the configuration of data distribution and data formats 

 what would be needed to develop training packages 

 the gap analysis on forecaster functionality, and 

 configuration of the basic templates for displaying data and images. 

With all this good information in hand, the next challenge was how to approach the Bureau with an 

enterprise-wide solution, schedule training for operational staff, consolidate data feeds and how to 

negotiate operational acceptance with each region.  It turned out to be a very similar answer to the 

question: “How do you eat an elephant?” – one bit at a time! We engaged regional coordinators, 

who were also very experienced operational forecasters, who helped enormously in setting up the 

training schedule and filling in the very important details to help configure the visualisation 

templates.  Over the two years we rolled in Visual Weather and gradually rolled back on legacy 

software usage in each Regional Office.  Starting with the NT in October 2013 and finishing with WA 

in December 2014 we achieved final operational acceptance. 
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IBL's contribution was acknowledged by Dr Ray Canterford (DDH) in a letter in late November 2014 

thanking the company for their efforts and looking forward to our continuing partnership in 

supporting the needs of our forecast operations. 

9.4 Russell Stringer  
Services Policy Branch and contributor to the formulation of FSEP            (27 November 2014) 

I’d like to find time to offer some further reflections, particularly with a theme on how crucial this 

work has been in uniting different areas of the Bureau to work together to a common goal. In the 

earliest days there were, ummm, competing views on the future of NWP vis-à-vis human forecasting, 

but bringing together BMRC with Services, IT and Training and agreeing on a roughly common vision 

for how to conduct forecasting in the future was a fundamental determinant of success. It really 

struck me when Tom Keenan presented a paper, I think it was at an AMOS conference in around 

2002, essentially about this work and common vision. 

9.5 (The late) Ian Bell  
Training Centre     (8 December 2014) 

My main comments relate to the FSEP principles document. I put it together to try to crystallise and 

preserve our ideas as various members of the FSEP committee were moving on. I think the principles 

hold up remarkably well. However I don't think they have all been applied. From talking to 

forecasters and others I have the impression that GFE grid manipulation has dominated to the 

detriment of scientific thinking. In particular: 

Forecasting decision process - scientific basis 

I don't think forecasters apply a consistent, systematic approach to forecasts based on the best 

available science. It would be interesting to survey forecasters to determine their approaches. I 

remember facilitating a workshop on fog forecasting in Perth. There were many approaches being 

used but no data on which were effective. Could we show that we are using the best evidence-based 

techniques for all our forecasts? 

Automation and verification 

I have the impression that forecasters spend a lot of time adjusting grids out to 7 days. I am highly 

doubtful that they are adding value beyond the first or second day (and would like to see proof that 

they add value here and under what circumstances). My understanding is that there is inadequate 

verification that feeds back into where forecasters are/are not adding value. We should be able to 

highlight (with evidence) their successes. Equally we should remove forecasters from all duties 

where they do not add value. There are plenty of existing roles for forecasters where their skills can 

be usefully applied, e.g., spending more time on analysis and diagnosis, developing new techniques 

and products and liaising with users. And, of course, we can't introduce new services such as 

detailed nowcasting while forecasters are tied up in extended period forecast grids. 

Forecasting without feedback from verification is like trying to improve your abilities at table tennis 

by practising while wearing a blindfold and earmuffs. 

 

9.6 Tarini Casinader 
Services Policy at the time of the formulation of FSEP, and Regional Director, Victoria (2012-

2017) – commenting on a very early draft of this paper.       (9 December 2014) 

My interest has been in the hotly debated tug of war about forecast process and how systems affect 

it, the way in which decisions were made and for what reasons, and the impact on people working in 

various areas. This can be risky territory, but I think it’s where the broad sweep of history lies.  
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Some elements that might be worth expanding on (or may not): 

 There are unintended or unanticipated consequences which we have yet to fully explore. Do 

the systems now define what we can do with services? System changes can be cumbersome 

and take a lot of effort - how does that fit with being nimble in response to user demand? Is 

it inevitable that such power in producing quantity is going to constrain you in other ways? 

Grids now rule - what effect does that have on our thinking? 

 Something that one of our senior forecasters said recently - ‘We used to learn about what’s 

happening in the atmosphere by looking at the observations. Now we learn about what’s 

happening in the atmosphere by looking at the models.’ The advance in NWP is obviously 

crucial here, but so is GFE which allows that immersion in the model output. There’s some 

massive paradigm shift here that matters enormously and bears effort to understand. 

 (Being parochial for a minute) - did the desire of Victoria/NSW to be the pilot State come 

into the decision? Should it have? (I gather NSW was very keen, Victoria less so). What was 

the impact on Victoria of being the pilot region? 

 There may be a range of views about the above questions. The truth is that I think the most 

interesting parts of the story are also the most challenging to tell. But they’re also the most 

worthwhile and where there is the most to learn, and possibly in the telling is the best 

chance of reconciliation, if such is needed. It is a great story and a signal one in the history of 

the Bureau and meteorology in Australia.  

 

9.7 Terry Hart     (NexGenFWS Project Director) 
Overall, the FSEP vision was sustained over the 15 years and the implementation followed the FSEP 

principles. It was clear, looking back, that although there was a clear concept of the goals of FSEP by 

the early 2000s, it took a while to work out how to get there – either what was needed to be built or 

the level of resources required. Some extracts from the minutes of the first FSEP Coordination Group 

in June 2000 are telling in hindsight: 

“One important challenge to arise from the Workshop was to distil from the various 

discussions of the “forecast process” a clearer picture of what will actually change in the 

work activities of a forecaster. “  

“While the Bureau’s budget has not yet been decided, it appears likely that there will be 

some level of resources available for FSEP” (sic).   

We knew from talking to US forecasters that it was a paradigm change – not just a "roll-out" – so we 

were warned about the scale of the project. 

How was the vision sustained from 1999? 

 There was good engagement to start – forecasters were involved and aware (e.g. Alan 

Cusworth from SA played an important role in the 2000 workshop) and continually engaged 

in the early years through the FSEP workshops. By the time of the NexGenFWS Project some 

of the key regional leaders involved in the beginning had moved on and the awareness of 

the FSEP goals had waned. The traditional forecasting process seemed as if it would just 

keep on going.  

 The strategy was clear and relatively well accepted. With exposure to parallel developments 

overseas it became even more evident over time but its logic was continually re-validated. 

The necessary strategic decisions were made by members of the Bureau Executive, 

particularly the Director, Geoff Love, who insisted on a resolution and took on the initial 

responsibility of leading the implementation as Chair of the Steering Committee. 
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 By the time of the NexGenFWS Project the objectives had narrowed and were clarified (GFE 

and IDV) and there was clearer project management. 

 The goals fitted with the goal in the Strategic Plan 2006-11 overseen by Geoff Love as 

Director of Meteorology for the Bureau to offer a digital database of its predictions.  

 Many of the people involved were there for much of the duration. Ray Canterford, as 

ADS/DDS played a key leadership role from the start and many researchers, developers, 

trainers, regional and Weather Services staff were engaged in the Project for lengthy 

periods. Perhaps that continuity and the strong sense of a common purpose and a passion to 

serve the public allowed disagreements to be expressed and managed constructively. 

It also had two key individuals heading the Project. One was Ray Canterford who as ADS (and later as 

DDS) initiated the project, led the preparation of the fully resourced NPP with Trevor Plowman 

(Assistant Director, Finance), and then guided the project to completion. The second was to have as 

the dedicated Project Manager for the NexGenFWS Project, Howard Jacobs, with his boundless 

energy, knowledge and experience, and attention to detail. 

Overall, the FSEP vision is still valid even if the original implementation was flawed (poorly scoped, 

too diffuse and under-resourced;) and too limited (seen as incremental rather than a paradigm 

change). The NexGenFWS Project was the means by which the organisation brought the FSEP vision 

to fruition. And it is an achievement to celebrate. It should also be recognised that it is just a start - it 

provides a platform for ongoing evolution and development of weather services, both in the Bureau 

and also for private service providers, some of whom have seen that opportunity and exploited it.  

  



69 

Appendix A FSEP Principles 

FSEP Principles 

These principles are based on ongoing FSEP discussions and documents. They have been distilled 

by Ian Bell to form the basis for discussion at the 2003 FSEP Workshop so that we can decide 

which points are agreed upon and which may be contentious. They are not comprehensive. 

In an FSEP world: 

1  Service analysis will determine what elements are to be forecast, their precision and time 

and space resolutions 

2  These forecast weather elements will be held in a forecast database 

Products 

3  Products will be generated from the information in the forecast database. 

4  There will thus be a complete separation of forecast decision making and product generation 

(via the database) 

5  Some products will need to be produced manually, but the forecast decision and product 

generation are still separate functions. Content cannot depart from the forecast details in 

the database. 

6  Other products can only be edited for presentation (e.g. overprinting of text), not for 

content. (If the content is deemed wrong it will be changed in the database to maintain 

consistency amongst all products using that element.) 

7  Products will be user-focused, available in different styles and formats and will be delivered 

through a variety of modes. 

Forecasting decision process – scientific basis 

8  Forecast decisions will follow agreed systematic approaches based on the best available 

scientific practices 

9  Data will therefore be organised by forecast problem rather than by data type  

10  Reference groups (WOSPB, Forecasters, BMRC, BMTC) will be responsible for determining 

the systematic approaches, specifying guidance, etc. for each forecast element 

11  This will, in turn, specify the competencies required for training and identify priority areas 

for research 

12  New techniques will be introduced after they have been tested against, and proven superior 

to, the existing ones 

Forecasting decision process – FSEP tools and systems    

13  FSEP will not be a series of modules but an integrated system for forecasting weather and 

the issuing of forecasts and other products 

14  There will be a common interface with all components working transparently from the same 

interface 

15  If a forecast element is required for the whole area of the office’s responsibility, it will be 

forecast using areal forecast tools.   

16  For phenomenon forecasts (e.g. thunderstorms, fog, clouds) property sheets will be used to 

specify the forecast content, e.g., thunderstorms (severity, hail, wind gusts, icing, etc), fog 

(patchy/widespread, vis) 

17  When the required resolution is much higher than standard spatial or time resolution, 

location forecasts will be made (e.g., fog timing at an airport within a general area of fog, 
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spot fire request, etc). These cannot be inconsistent with the spatial forecasts (e.g., airport 

fog may be forecast to commence later, or not at all, but not earlier than the areal 

forecast.) These forecasts will be held in the database and products generated from that 

information (as more than one product may come from all or part of this content). 

18  Editing and display tools developed will be generic 

19  Tools will be developed to allow intra- and inter-regional collaboration for consistency 

Automation 

20  The generation of forecast decisions will be automated wherever the forecaster is not 

adding value to the guidance 

21  The generation of products will be automated unless it can be shown that there is a clear 

advantage to the clients of manual crafting of the product. (e.g., it will be a long time, if 

ever, before plain language automated capital city forecasts are acceptable.) 

22  Longer term (>~1 day) products will be automated where scientifically and technically 

feasible  

23  All products will be automated as a default backup for emergencies (e.g. allow more non-

crucial products to be sent out automatically if there is a severe storm or major bushfire 

situation. This also allows default products to go out if the forecaster takes no action) 

Verification 

24  Verification will be used for audit purposes – quality of forecasts and trends 

25  Verification will identify where forecasters are adding value to the automated guidance 

26  It will also be used as a means of identifying ways of improving the forecast by giving 

information on which guidance is of value and which parts of the forecast decision process 

are contributing errors 

Alerting 

27  Intelligent alerting will be based on automatic inter-comparison of observations and the 

guidance, policy and product databases, and important weather or system 

events.  

28  It will improve quality in forecast products by rapid amendment to ensure 

consistency with actual weather conditions and newly arrived guidance. 

29  It will increase the range and number of alert sources while decreasing the number of alerts 

issued to only those useful to users by systematic filtering. 

30  It will add sophisticated agent-based alerts to forewarn forecasters of 

developing storms, microbursts and other complex weather phenomena. 

General 

31  Metadata will be provided where possible if it is of value to the user. This will include 

reliability/accuracy based on verification data and/or confidence in the forecast 

(probabilities or other). 

32  If any of these principles are to be broken, it cannot be on an ad hoc basis but must be the 

result of a formal, explicit decision. 
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Appendix B            Time-line of NexGenFWS Project and its predecessors  

Year   Project event  Related event 

1990 
 

AROS - First wave of computer-based regional office 
forecasting systems completed  

1993 
 

AIFS established as successor project to AROS 
 

1997 
 

Nowcasting Proposal presented to enhance 
forecasting operations and services   

1998 
  

December - fatal Sydney-
Hobart yacht race 

1999 
 

AIFS roll-out completed April - Sydney hailstorm  

  December FSEP proposal endorsed 
 

2000 June First FSEP Workshop held 

Sydney Olympics -- Forecast 
Demonstration Project 
showcases TIFS as a forecasting 
application 
Radar images added to the 
Bureau’s external web site 

  September FSEP Strategic Plan prepared 
 

2001 
 

Second FSEP Workshop 
 

2003 March FSEP Workshop 
Funding for RNDSUP in Budget   
Geoff Love takes over as 
Director (July) 

  September Visit by NOAA/FSL staff 
 

2004 
 

October - Executive takes decision to adopt GFE for 
forecasting operations  

2005 
 

GFE Project initiated and FSEP projects ceased 
 

  
 

June and October -- visits by Bureau staff to FSL 
 

2006 
 

March - Jon Gill starts as GFE Project Manager 
 

  
 

Implementing Agreement signed with NOAA 
 

  
 

September - model for forecasting operations with 
GFE adopted - 7 regional instances  

  
 

December - NSW selected as the first site for GFE 
implementation  

2007 
 

December - GFE as a pilot only with Victoria as the site 
 

2008 
 

October - GFE pilot operational in Victorian Regional 
Office  

2009 
 

May - NPP funding received for the NexGenFWS 
Project 
Forecaster Explorer Released for Victoria (land only) 

 

2010 
 

February Decision to test the market for an Integrated 
Data Visualisation (IDV) system through an open 
tender 
GFE goes live for New South Wales & ACT  

 

2011 Jan/Feb Review of Fire Weather Service 
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April - 
June 

IDV tender issued 
IDV Contract signed with IBL Software Engineering for 
the Visual Weather software 

 

  June Tasmania goes live with the GFE 
 

  July 
Forecaster Explorer released for VIC, New South 
Wales & ACT (covering both land and coastal waters)  

  October South Australia goes live with the GFE 
 

  December Forecaster Explorer Released for Tasmania 
 

2012 March South Australia added to Forecaster Explorer display 
 

  
April - 
June 

GFE & IDV Area QNH goes operational in BNOC 
 

  October Western Australia goes live with the GFE 
 

  October 
Online weather (web version of Visual Weather) 
operational for Antarctica  

2013 June 
MetEye including WA and the other GFE states made 
live replacing Forecast Explorer  

  September Visual Weather operational in NT  
 

  October Forecast Explorer and Fire Weather Explorer retired 
 

  October Queensland goes live with the GFE 
 

2014 April Queensland added to the national MetEye display 
 

  October On Line Weather operational for Aviation and Defence 
 

  
 

GFE goes live in the NT 
 

  
 

IDV operational for VIC, NSW & TAS 
 

  November NT added to MetEye completing the national mosaic 
 

  
 

IDV operational in Qld, SA and WA 
 

  December Closure of the NexGenFWS Project 
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Appendix C Conceptual implementation timetables 

 
 

A later version of the conceptual implementation plan 
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Appendix D What is the Graphical Forecast Editor (GFE)? 

The GFE software introduces a paradigm change to the forecast process. Rather than write worded 

forecasts, forecasters use graphical editing software to edit a spatial representation of the weather 

elements derived from NWP input. Grids are stored in a local GFE ‘database’ and once the forecaster 

is satisfied with the grids, text forecast products are generated directly from the edited grids using 

innovative software (text formatters). Images, time series and maps can also be produced from 

database, and the grids themselves in digital form are also available, on which a range of 

applications can be built. 
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The forecasters have access to a broad range of NWP guidance that they can use as the starting 

point for their forecast. For fields such as temperature, humidity and rainfall there are statistical blends 

of guidance from a multiple NWP systems that have been shown to deliver high quality objective 

guidance. For wind the approach was not successful and the wind fields generally derive from a 

single NWP model. This was a change from the US GFE approach where individual forecast offices 

chose their “model of the day” leading to many cross border inconsistencies.  

Operational Consensus Forecast is an automated, objective forecasting system that uses past 

performance of numerical model guidance to provide improved real-time forecasts. GFE uses GOCF 

as the preferred source of guidance where it is available. The US have now implemented such an 

approach.  

Forecasters have access to a suite of tools for manipulating and validating grids (“GFE smart tools”).  

These allow users to define an area on the Spatial Editor and then apply an editing action to that 

area. They can be used to assign specific values to that area, slightly adjust existing values up or 

down, and smooth out gradients. The defined areas on the Spatial Editor need not be drawn by hand, 

but can be calculated based on other grids. (e.g. choose all areas with temperature exceeding 30 C 

that are above 1000 m in elevation).  

 

The underlying grids are at a spatial resolution of 6 km (except for Victoria and Tasmania where it is 3 

km) and extend out to 7.5 days. The NWP guidance is interpolated to this underlying grid.  

 

The GFE system runs on an open-source operating system (Linux), and is entirely built using non-

proprietary, open-source technologies including Python, C++, OpenGL, HDF5, netCDF and mySQL. It 

is configurable per site and per user.  

 

NexGenFWS adapts the Graphical Forecast Editor (GFE) technology, initially developed in the United 

States by the National Oceanic and Atmospheric Administration (NOAA) for use in all forecast offices 

of the US National Weather Service. The GFE software required significant development, in 

collaboration with NOAA, to integrate it with the Bureau’s systems and more comprehensive product 

suite, and to make it work for our larger forecast domains and different meteorological conditions.  

The cooperation stemmed from a series of international bilateral agreements with the USA relating to 

the transfer and sharing of a range of technological and meteorological solutions. The first meeting 

was in Melbourne in 2006 when the Bureau signed the Memorandum of Agreement for the Bureau to 

cooperate with the National Oceanic and Atmospheric Administration (NOAA) through a group of 

Implementing Arrangements (IAs).  

These IAs have covered various areas, including scientific and operational collaboration on tsunami 

warning services; support for fire weather services and cooperation on the GFE developments (with 

Earth System Research Laboratory (ESRL) formerly the Forecast Systems Laboratory (FSL)) and 

with the National Weather Service (NWS).  
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Appendix E Acronyms 

ADC  Assistant Director, Computing 

ADFD  Australian Digital Forecast Database (based on the equivalent US NDFD) 

ADS  Assistant Director, Services 

AIFS  Australian Integrated Forecasting System 

AMFS  Australian Marine Forecasting System  

ASL  Average Staffing Level 

AROS   Automated Regional Operations System 

AWIPS Advanced Weather Interactive Processing System (forecasting technology used in 

the US National Weather Service) 

BMRC  Bureau of Meteorology Research Centre 

BMTC  Bureau of Meteorology Training Centre 

BNOC   Bureau of Meteorology National Operations Centre (formerly NMOC). 

CAWCR Centre for Australian Weather and Climate Research (collaboration between Bureau 

and CSIRO) 

CMSS Computer Message Switching System 

COSB  Central Operations and Systems Branch 

CSR  Chief Scientist, Research 

DD  Deputy Director 

D2D  Display 2 Dimensions (visualisation software used in US Forecast Offices) 

DIR  Director of Meteorology 

FDP  Forecast Demonstration Project 

FSEP  Forecast Streamlining and Enhancement Project 

FSL  Forecast Systems Laboratory (NOAA) 

GFE  Graphical Forecast Editor 

GIS  Geospatial Information Systems 

GOCF  Gridded Operational Consensus Forecasts (OCF was originally for point locations) 

GSD  Global Systems Division (NOAA) – replacement for FSL after a re-structure 

ICT  Information and Communication Technology 

NDFD   National Digital Forecast Database (US) 

NexGenFWS Next Generation Forecast and Warning System Project  

NMOC  National Meteorological and Oceanographic Centre 

NOAA  National Oceanic and Atmospheric Administration (USA) 

NPP  New Policy Proposal (mechanism for seeking government funding for projects) 

NWP  Numerical Weather Prediction 

NWS  US National Weather Service 

OCF Operational Consensus Forecasts (a weighted blend of output from several NWP 

models for fields such as surface temperature, wind, humidity) 
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OGC Open Geospatial Consortium (an international not for profit organisation making open 

standards for the global geospatial community) 

PME Poor Man’s Ensemble (statistical blending of output from several NWP models for 

rainfall)  

PRINCE2 Projects in a Controlled Environment (developed by the UK Office of Government 

Commerce) 

RFC  Regional Forecasting Centre (in each state and the Northern Territory) 

RO   Regional Office 

RNDSUP Radar Network and Doppler Services Upgrade Project 

SSEC  Space Science and Engineering Corporation (University of Wisconsin) 

TAF  Terminal Aerodrome Forecast (airport forecasts) 

TIFS  Thunderstorm Interactive Forecasting System 

UKMO  United Kingdom Meteorological Office 

VisAD  Visualisation Application Development (VisAD)  (software package of Java libraries) 

WDSS Warning Decision Support System (software for analysing radar data developed by 

the US National Severe Storms Laboratory) 

WMO  World Meteorological Organization 

WSO  Weather Service Office 

WWRP  (WMO) World Weather Research Programme  
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Appendix F Organisation charts relevant to FSEP/NexGenFWS 

 

A partial organisational chart showing the relevant organisational units of the Bureau in 1999 with 

some of the key personnel mentioned in the text. Although the structure remained the same over 

the next 3 years there were some changes in key leadership positions. 

Deputy Director (Research and Systems) The retirement of Doug Gauntlett in 2000 led to the 

temporary move of Geoff Love to the position, before Bill Downey was appointed to the role in 

2001. Several staff acted in Geoff Love’s Services Division role during this time. As part of a 

restructure Bill Downey moved to a new Deputy Director (Corporate Activities) position in 2003 and 

Bob Brook took on the role under a new title of Deputy Director (Observations and Systems).  

Deputy Director (Services). In 2002 Geoff Love moved to an international role. Bob Brook acted in the 

role until Kevin O’Loughlin (previously Regional Director, Victoria) was appointed in 2003.  

Assistant Director, Services.  A series of staff acted in this role after the retirement of Bruce Neal, 

before Bob Wright moved from his role as head of the Special Services Unit into the position. After 

Bob’s move to the private sector Ray Canterford was appointed to the role in mid-2002 and 

remained in that role until moving to a Deputy Director position in late 2009.  

There were also a few changes in roles and associated name changes during the period: 

 the National Meteorological Centre was broadened to the National Meteorological and 

Oceanographic Centre in 2000. 

 the Services Policy Branch was re-named the Weather and Ocean Services Policy Branch in 

2002. 

The Regional Computing Section of the Central Operations and Systems Branch had its role 

broadened to Meteorological Systems. 

In July 2003 Geoff Love assumed the role of Director of Meteorology. In January 2004 a revised 

administrative structure was implemented. Under these changes the Services and Systems Divisions 

were combined under one Deputy Director. A National Operations Branch was established that 
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included the National Meteorological and Oceanographic Centre (NMOC). The Central Operations 

and Systems Branch (COSB) was re-named the Communications and Computing Systems Branch 

(CCSB) with essentially the same functions but without NMOC. It was re-named the Information 

Technologies Branch in 2008. 

 

 

Dr Mike Manton retired as Chief Scientist in 2005 and was replaced by Neville Smith. Bob Brook 

retired as DDS in 2005 and was replaced by Gary Foley (formerly Regional Director, Western 

Australia). 

Another important staff change relevant to the GFE implementation was the move of Chris Ryan to 

NMOC in late 2004. His replacement in the Meteorological Systems Section was Jo Pitt, who became 

the IT Team Leader for the initial GFE implementation and throughout the NexGenFWS Project. 

In 2007-8 there were some major changes to the Bureau’s organisational structure. One major 

change was the establishment in September 2007 of the Centre for Australian Weather and Climate 

Research (CAWCR) as a joint research operation with CSIRO, in place of the Bureau of Meteorology 

Research Centre (BMRC). The Services and Systems Division was split again into two Divisions. Gary 

Foley continued in the role of Deputy Director (Services) and Dr Neville Smith became Deputy 

Director (Research and Systems). The National Operations Branch was re-named the Central 
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Operations Branch and took on the oceanographic service function from the now re-named Weather 

Services Policy Branch. The latter was re-named the Weather Services Branch in 2008. 

In August 2008 Geoff Love’s term as Director came to an end, just before the go-live of the pilot 

Graphical Forecast Editor (GFE) implementation in the Victorian Office. He was replaced by Dr Greg 

Ayers in mid 2009 after ten months with Neville Smith serving temporarily in the position during the 

crucial negotiations over the New Policy Proposal that led to funding for the NexGenFWS Project. 

NMOC was later changed to the Bureau of Meteorology National Operations Centre (BNOC). 

In July 2014 the functions of the Services Division relevant to NexGenFWS were incorporated in the 

Hazards, Warnings and Forecasts Division, with Dr Ray Canterford continuing as the Deputy Director. 
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