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ü Environmental Modelling System

ü GBR NRT application

ü RECOM to traverse scales

ü DEnKF and eDICE to constrain the model

ü Web delivery and communication

ü Conclusions
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Environmental Modelling System

Ç 3-D Hydrodynamics, sediment transport, biogeochemistry, optics model, 
carbon chemistry, coral models
Á More than 100 state variables hourly per every grid cell   

Á 2389 x 510 x 50 = 60 919 500 grid cells in GBR1 km model

Á Increasingly Near-Real-Time (NRT) mode of applications



eReefs

ü Information system for GBR
http:// research.csiro.au/ereefs/

ü Integrated hydrodynamic, sediment 
transport, and biogeochemical models
Å BoM ACCESS-R and OceanMaps

models at the surface and ocean 

boundaries

Å Observations and stats between flow, 

load and climatology at the river and 

ocean boundaries

ü Near-real-time simulation building 
up an archive of hind-cast data



GBR1 km

Nested models to traverse spatial scales

2,500 km 

GBR 4 km

GBR 4 km showing 
Chlorophyll a



RECOMto resolve small-scale features 
http:// research.csiro.au/ ereefs/



Web interface to set up and run RECOM
http:// research.csiro.au/ ereefs/



ü odels



RECOM: Example case study



ü Expert knowledge to select processes

ü Observations to constrain parameters and state variables

Å MODIS, IMOS, GBRMPA Marine Monitoring Program (MMP)

ü Data-assimilation strategy ïsubdivide and conquer

Å Expert knowledge to tune hydrodynamics

Å Emulators to estimate parameters of the sediment transport model

Å DEnKF to assimilate data into biogeochemical model

Complex modelling system with many 
sources of uncertainty



World Model Emulator

ü Emulators are fast and cheap surrogates of complex models

o Run order of magnitude faster than the original model

o Reduced accuracy of the prediction



Sequential assimilation of observations
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eDICEςemulation  and Data assimilation 
In Computationally Expensive models

üTakes the model to be a black box with known inputs and outputs

üReduces temporal complexity through the sequential handling of the 

problem

üReduces structural complexity via hierarchical structuring of the 

dependencies between variables

üReduces spatial complexity via decomposition into truncated set of 

basis functions (SVD)


