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üWe have developed an integrated systems analysis of the ACT 
region. 

ÅFully validated and calibrated 

üSimilar processes have resulted in strategic reforms in Sydney, 
Brisbane and Melbourne  

ÅSEQLD Healthy Waterways, SWC reform program and Living Victoria 

ÅSubject to extensive review and debate 

üWe applied these successful approaches and experience to the ACT 

üThe Systems Framework approach allows understanding of 
impacts of solutions, strategies and policies at any scale   

ÅWhat is the whole of catchment impact of a solution? 

 

 

 

Overview 



*Create a Systems Framework of the ACT region that combines 

*Analysis of water cycle, town planning, climate, economic and 
environmental issues 

*Operates at multiple linked scales 

*Demonstrates trade-offs throughout the region  

*Tests impacts of policy, strategy and solutions at any scale or 
location. 

*5ÎÄÅÒÐÉÎ ÔÈÅ !#4 ÇÏÖÅÒÎÍÅÎÔȭÓ ÓÕÂÍÉÓÓÉÏÎ ÔÏ ÔÈÅ 
#ÏÍÍÏÎ×ÅÁÌÔÈ ÇÏÖÅÒÎÍÅÎÔȭÓ "ÁÓÉÎ 0ÒÉÏÒÉÔÙ 0ÌÁÎ   

Objectives 



Sustainable Loads Approach 

üUse of pollutant concentrations insufficient to assess and manage 
environmental health 

ü4ÈÅ ȬÓÕÓÔÁÉÎÁÂÌÅ ÌÏÁÄÓȭ ÁÐÐÒÏÁÃÈ ÈÁÓ ÂÅÅÎ ÁÄÏÐÔÅÄ ÅÌÓÅ×ÈÅÒÅ ÁÎÄ 
applied to the ACT in this study 

üInvolves dynamic links between hydrodynamic and water quality 
models 

üSouth East Queensland (2005-06 and presently) 
ɆDevelop and calibrate catchment hydrology and pollutant export 

models 

ɆLink to downstream 3D hydrodynamic and water quality models 

ɆUse linked model system to assess system as a whole 

üExtended in the ACT by integrating a water systems model of the 
region 



Systems Framework Approach 

üAnalysis from the 
ȰÂÏÔÔÏÍ ÕÐȱ 

ü5ÎÄÅÒÐÉÎÎÅÄ ÂÙ ȰÂÉÇ 
ÄÁÔÁȱȡ 

ÅPopulation 

ÅDemographics 

ÅClimate 

ÅWater resources 

üCombines water, 
planning, economic 
and environmental 
cycles  



Context 

*Parallel process of developing 
ȰÔÏÐ ÄÏ×Îȱ ÔÒÁÄÉÔÉÏÎÁÌ ÌÕÍÐÅÄ 
catchment hydrology and 
ȰÂÏÔÔÏÍ ÕÐȱ ÓÙÓÔÅÍÓ ÁÎÁÌÙÓÉÓ 
(water cycle) 

*Limited by delays in receiving 
data and urgency of Business 
Case 

*Both approaches combined to 
meet deadlines 

*Ongoing work on the Systems 
Framework for ACT 



üReview and desktop analysis 

üSelection of zones and input data 

üSet up integrated catchment model: Source and Systems 
Framework 

ÅSIMHYD with EMC/DMC results for NSW (CRCCH) 

üCalibration: Using observations from local gauges  

üValidation: Using observations from local gauges 

üSet up 3D analysis of the lakes 

üValidation 

üAnalysis of performance of ACT Catchments and Lake Burley 
Griffin to 2050 

 

 

 

Methods 



Definition of catchments, 
storages and waterways 

Wastewater treatment plants, 
storages and waterways 



Selection of Zones 

Statistical Local Area (SLA) 
Water Resources 



Selection of zones - Population 

Based on 2011 Census Data  



Selection of zones - Income 



Selection of zones ɀDwelling type 



Selection of Zones - Land Use 



Selection of Zones: Climate 

BoM stations in and around ACT 



Topography 
Rainfall gauges and sub-

catchments 



 

Waterways and 
catchments 

Nodes and links in model 



Land Uses Catchments in calibration 



Validation Flow Gauges Validation Quality Gauges 



Flow Validation: Murrumbidgee River at Halls Crossing 

NSE 
Daily 

CC 
Daily 

Difference 
in Total 
Run-off  

0.67 0.82 11 % 



 

Quality Validation: Murrumbidgee River at Halls Crossing 



Flow Validation: Molonglo River at Sturts Island  

NSE 
Daily 

CC 
Daily 

Differenc
e in Total 
Run-off  

0.70 0.86 9.7 % 



 

Quality Validation: Molonglo River at Dairy Flat Bridge 



Cumulative Flow Volumes 

2010 2050 



Cumulative Nitrogen Loads 

2010 2050 



Cumulative Phosphorus Loads 

2010 2050 


