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The eReefs relocatable biogeochemical 
model (RECOM) and its parameter library 

Modelling at multiple scales 
Modelling large areas present a variety of computational, technical and 
observational challenges. Nesting local models within regional models and 
regional models within global models is a common solution, providing the 
focus required at finer scales alongside the coverage and reliable open 
boundary conditions made possible by modelling at a larger scale. 

eReefs marine models1 include three-dimensional hydrodynamic and 
biogeochemical models on 1km and 4km grids over a 300,000km2 area. The 
models run continually in near-real time, and also in hind-cast mode to 
allow scenario simulations. Once the large-scale models have been fully 
calibrated, we anticipate an ongoing and recurring need to implement local-
scale, nested models for areas of particular interest, including both 
estuaries and reef assets. Traditionally, implementation of a new model for 
a local area has required a major investment of time and resources. RECOM 
aims to reduce these costs and time-scales. 

RECOM: rapid nested pilot modelling for local areas 
RECOM, the “relocatable coastal ocean model” is an eReefs product under 
development that: 

• Is a full-featured implementation of the EMS modelling suite2, not a 
simplified toy model 

• Will provide a rapid way to implement a pilot model that will give 
plausible results where limited data or resources are available 

• Allows local models to be one-way or two-way nested within the large-
scale eReefs marine models 

• Allow refinement of a fully customised local model where additional 
modelling  capability, resources and data are available 

RECOM achieves these goals through a combination of user-friendly and 
computationally robust modelling tools, automated grid generation, 
asynchronous nesting, and evidence-based default biogeochemical 
parameter values. 

Figure 1 includes screenshots of a pilot version of the automated grid-
generation and model set-up tool, WebPlum, a key component of RECOM. 

eReefs provides large-scale, three-dimensional hydrodynamic, sediment dynamic and 
biogeochemical models for the entire Great Barrier Reef region, but there is often a need to focus 
in more detail on local areas, such as particular estuaries or reef assets. RECOM  provides a tool to 
quickly and easily build higher-resolution local models. 
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Beyond eReefs: a universal parameter library 
A key requirement of RECOM is the ability to easily specify reasonable, 
evidenced-based default parameter values. It is also a goal to prepare the 
model for biogeochemical and optical data assimilation, to make the best 
possible use of available observations to improve parameter estimation on 
the fly. Biogeochemical process rates are not fixed values, and measured 
values typically fall within a range. For models like EMS that include many 
parameters, parameter specification and model calibration using traditional 
approaches has been a time-consuming, uncertain and often poorly 
documented task. 

The development of a robustly evidence-based parameter library will 
address this challenge. Together with colleagues working with a variety of 
biogeochemical models and observation programmes, we are drawing on 
the best available peer-reviewed measurements and observations to build a 
library of “parameter priors” for use with biogeochemical models. Examples 
are given in Figure 3. 
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Timeline 
Demonstration products will be available by December 2014 and the 
RECOM tool should be available for more general use in the Great Barrier 
Reef region by December 2015. In the longer term, we hope to make the 
tools available for coastal areas around Australia. 
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Figure 2: Prior distributions for three key parameters: breakdown rates (d-1) of organic detritus from three sources at 
20°C. Distributions are derived from measured values in 52 peer-reviewed papers in the literature, adjusted to a common 
reference temperature. Fitted curves suggest a gamma distribution for planktonic detritus and log-normal distributions 
for benthic and terrestrial detritus. Most likely (modal) values are indicated with red lines, and are taken as reasonable 
default values. Calibration and data assimilation should consider the entire distribution for each parameter. 
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Figure 1: Left: area covered by the large-scale eReefs models. Right: Two examples of setting up a nested grid for a local 
area. Local grids can be nested within the large-scale grid for any estuary, coastal or coral reef area within the model 
domain, to run in near real-time or hindcast mode. At its simplest, setting up a pilot model for a new area in RECOM will 
involve drawing a box around the area of interest and selecting a default parameter set. Full customisation is possible 
where resources and observational data are available.  

Figure 2: Major components included in the eReefs implementation of CSIRO’s EMS2 hydrodynamic, sediment dynamic 
and biogeochemical modelling suite. The model includes both water column and benthic sediment processes, with over 
100 parameters describing process rates and relationships. Photo by Julie Duchulais. 
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