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Dealing with the inherent uncertainty of environmental 
modelling is one of the major issues facing meteorology, 
oceanography and hydrology. The move from determinis-
tic to probabilistic prediction is a rapidly growing area of 
research. The increasing recognition of the social and eco-
nomic value of ensemble prediction methods – not just in 
terms of enhanced predictability on weather time-scales but 
including predicting severe weather events, seasonal rain-
fall and perhaps most importantly providing measures of 
forecast confidence - is driving current efforts in operational 
centres internationally. 
 The use of ensemble (Monte Carlo) techniques for such 
large and complex nonlinear systems provides considerable 
scientific and technological challenges. Ensemble prediction 
is inherently dependent on accurate specification of initial 
conditions that can only be provided by state-of-the-art data 
assimilation methods. Currently methods of fully coupled 
data assimilation and ensemble prediction systems are be-
ing examined and operational prototypes being developed 
at the numerical weather prediction centres of the United 
Kingdom and Canada. Even taking into account the huge 
computational cost (arising due to the Rossby radius of de-
formation in the oceans) and poor observational coverage 
as compared to the atmosphere, novel methods of ensem-
ble based data assimilation have been developed for global 
ocean forecasting on weather time-scales. The application of 
ensemble forecasting to regional ocean models is a recent 
but exciting development.
     In an effort to overcome the not insignificant scientific 
and computational challenges in predicting chaotic weath-
er systems the Australian Bureau of Meteorology and the 
United Kingdom Met Office have entered a collaborative 
partnership to develop and maintain both data assimilation 
and ensemble prediction capabilities. Other countries such 
as South Korea, New Zealand and South Africa are also in-
volved in collaborations with the UK Met Office making this 
a truly international effort.  

 During the southern hemisphere summer of 2009 the 
Centre for Australian Weather and Climate Research (CAW-
CR) held a workshop on Ensemble Prediction and Data As-
similation in Melbourne, Australia. The aim of the workshop 
was to cover recent developments in probabilistic numerical 
prediction and state-of-the-art data assimilation methods 
while providing a forum for a wide-ranging discussion with 
relevance to atmospheric and oceanographic flows, hydro-
logical processes and general mathematical theory ranging 
in time-scales from weather to seasonal. Recognising the 
importance and interconnectedness of data assimilation and 
ensemble prediction methods a specific motivation of the 
workshop was to foster dialogue between these two groups. 
As nearly all contributions were solicited the workshop 
presentations were diverse, extending from fundamental 
theoretical examinations of the underlying physical and nu-
merical challenges, to state-of-the-art operational systems 
and methods of validation. The international institutions 
represented ranged from South Korea (KMA), USA (NCEP, 
NRL, NASA GEST), New Zealand (NIWA) and the United 
Kingdom (UK Met Office, ECMWF, University of Reading, 
Aston University). Australian institutions represented were 
CAWCR, the Bureau of Meteorology, CSIRO, the University 
of Melbourne, Sydney University, UNSW, and NSW Dept. 
of Water and Energy. Thirty-seven presentations were made 
with discussion sessions held on all days. Dr Roberto Buizza 
(ECMWF) gave a highly informative and well-attended pub-
lic lecture titled ‘Chaos, Ensembles and Weather Prediction’.
 This special edition of the Australian Meteorological and 
Oceanographic Journal comprises articles that are indicative of 
the high scientific calibre and diversity of the workshop pre-
sentations. On behalf of myself, as guest editor of this special 
edition of AMOJ, and the workshop committee I would like to 
thank all authors and referees who invested their time and ef-
fort in making a lasting document of the workshop’s success.
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