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Background

• Different view to traditional approach of 

drainage management 

• Melbourne Water identified a need for a 

system-wide drainage network for 

integrated water planning of Melbourne

• Create a “living breathing” hydraulic 

model to be updated and improved over 

time



Objectives

• Make use of what we already have

• Build a functional drainage network 

model to assess capacity of the system

• Assess the drainage capacity (20% AEP 

and higher) over a range of scenarios 

including increase population and climate 

change



Study Area and Approach

• Melbourne Metropolitan and 

Urban Growth Boundary

• 1,200 km2 area; 22,000 pipes, 

700 km of open drain and 210 flood 

storages

• Accepting it won’t be perfect

• Assumptions and flagging



Flagging  - to record sources of information

• Use of colour flags to record the origin of the data and 

associated level of accuracy

• Any attributes can be flagged independently



Model Build – Open Drains/Channels

• ‘Channel’ requires a Shape, US and DS IL to derive associated conveyance and capacity

• GIS Database only contains, ‘SHAPE’, 

‘BASE_WIDTH’ and ‘CHANNEL_WIDTH’ –

insufficient to derive a profile

• Minor Low Flow Channel derived from 

drawings

• How far to extent the cross-section 

profile ?



Model Build – Natural Waterways

• How far to extend the 

cross-section profile again ?

• How much modelling effort 

should be spent ?

• Example where one ‘river 

reach’ alignment



Model Build – Natural Waterways

• Example where two ‘river reach’ alignments with ‘bank line’ allowing overland connections 



Model Build – Natural Waterways

• Simply representation in more complex waterways



Model Build – Underground pipes/pumps

• MW pits/pipes GIS and some Council 

assets included

• 13 MW operated pump stations in City of 

Kingston and Frankston municipality

o Pump curves derived from pump 

manufacturer

o Extracted pump operating levels 

to set controls of each pumps



Model Build – Flood Storages

• Includes retarding basins and any other storages holding flood retardation properties. 

No Council retarding basin GIS dataset 

• Represented using stage-storage relationship derived from RORB, drawings or LiDAR. 

Highlighted issues in data and asset management



Model Simulation & Verification

• Spatial variability using 17 

existing MW rainfall stations

• Rainfall timeseries for the 5 year 

ARI (20% AEP) design storms (1; 2; 

6; 9; 12; 24; 48 and 72 hour)

• Flow checks against MW flood 

study 

• Checks completed for all open 

drains under capacity to ascertain 

the cause



Scenario Modelling

• Existing Conditions Scenario

• Future Conditions Scenarios

o Scenario 1: Increase in population

➢ 6 million (2031)

o Scenario 2: Climate Change (0.8m SLR

increase + 10% increase rainfall intensity)

o Scenario 3: Densification of development  

8 million (2051)

➢ 7 million (2041)

➢ 8 million (2051)

➢ 10 million (extrapolation from 2051)



System Performance Assessment

• pipe surcharge state 

and node (manhole) 

flood depth

• maximum calculated 

flow against the pipe at 

full capacity



Practical Aspects and Learnings

• Challenging representation of waterways in 

1D 

• Interpretation of the Ground Model 

problematic

• Future conditions scenario modelling cannot 

be relied on for Greenfield areas

• Quick run time

• Coupling with sewer network model for sewer 

dilution assessment



Thank you

Any questions?
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