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Why do we need the  
AWRA Modelling System? 

•  The Australian Water Resources Assessment (AWRA) Modelling 
System underpins the Bureau of Meteorology water information 
services that are federally mandated through the Water Act (2007).  

•  The AWRA model has been developed for more than six years 
through the Water Information Research And Development 
Agreement (WIRADA) collaboration between the Bureau of 
Meteorology and the Commonwealth Scientific and Industrial 
Research Organisation (CSIRO).  

•  While a prototype AWRA Modelling System was developed through 
WIRADA the AWRA Modelling System has been significantly 
refactored and enhanced through the Bureau of Meteorology AWRA 
Modelling System Implementation (AWRAMSI) Project. 



Conceptual diagram of  
AWRA Modelling System (AWRAMS) 

Notes: * verification testbed is an IT verification of code 
           * model data fusion is calibration of AWRA-L and AWRA-R against observations 
           * benchmarking is hydrological verification of performance 

AWRA: v2 
v3,3.5,v4,
4.5 



AWRAMSI Quality Assurance – Code 
Verification & Hydrological Benchmarking 

Notes: * verification testbed is an IT verification of code 
           * model data fusion is calibration of AWRA-L and AWRA-R against observations 
           * benchmarking is hydrological verification of performance 

AWRA: v2 
v3,3.5,v4,
4.5 



AWRAMSI Work Complete or Nearing 
Completion 

Notes: * verification testbed is an IT verification of code 
           * model data fusion is calibration of AWRA-L and AWRA-R against observations 
           * benchmarking is hydrological verification of performance 

AWRA: v2 
v3,3.5,v4,
4.5 



AWRAMSI Work In Progress – 
Calibration and AWRA-R 

Notes: * verification testbed is an IT verification of code 
           * model data fusion is calibration of AWRA-L and AWRA-R against observations 
           * benchmarking is hydrological verification of performance 

AWRA: v2 
v3,3.5,v4,
4.5 



AWRA-L  
The AWRA Landscape Model 

•  Runs for the continent on a 0.05 degree (~5 km) grid 
•  Runs for the period 1911 to yesterday at daily resolution 

•  Consists of two hydrological response units (HRUs) 



AWRA-R  
The AWRA River Model 

•  Runs for river basins around capital cities and the 
Murray Darling Basin on a node-link network 

•  Runs for the period 1970 to 2013 at daily resolution 
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AWRA Modelling System  
Modes Of Operation 

1.  Interactive 
•  Simulation runs of AWRA-L and AWRA-R over arbitrary regions and 

time periods with ability to switch outputs, inputs, parameters and initial 
states 

•  Visualisation of maps and timeseries with arbitrary aggregation 
•  Benchmarking of AWRA-L and AWRA-R runs against observations 

2.  Scheduled Run 
•  Outputs generated daily for 1 January 1911 to yesterday 
•  Shared internally to Bureau of Meteorology via THREDDS 
•  Soon shared to external parties and available on NCI via RDSI 
•  May soon underpin a Bureau of Meteorology soil moisture website 

3.  Calibration 
•  Fitting AWRA-L and AWRA-R models to observations (streamflow, soil 

moisture and ET) 
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AWRA Modelling System  
Interactive Benchmarking 
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AWRA Modelling System  
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AWRAMSI Software  
Development Principles 

•  Integrated Modelling Environment   (IPython Notebook) 
 

•  Agile (test driven) development 
 

•  PRINCE2 project management 
•  Open source technology stack 

•  Predominantly Python 
•  Fortran (for AWRA-L grid cell) 

•  C (for AWRA-R river reach) 

•  Git version control 
•  Gnu compiler with Linux OS 



Software Version Control – Git Commits 



Software Version Control – Git Commits 



Test Driven Development – Continuous 
Integration 



Test Driven Development – Continuous 
Integration 



Test Driven Development – Acceptance 
Tests 
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