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Applied Fluvial Geom orphology in the 2 1 st  Century: em bracing a 
W aterw ay Asset  Managem ent  approach 

I nt roduct ion 
Melbourne Water retains significant  knowledge and data on waterway geomorphology however 
this does not  cover the ent ire region and is not  readily accessible or consistent  in format . 
Melbourne Water therefore has an opportunity to enhance our understanding of the occurrence 
and locat ion of reach-scale fluvial erosion and sedim entat ion processes across Port  Phillip and 
Westernport . This will improve our st rategic approach to managing the physical form  of 
waterway assets at  the reach-scale, which is required in order to support  econom ic decision 
m aking based on r isk to service.  

The Victor ian State Governm ent  has m andated that  all government  authorit ies achieve full 
alignm ent  with I SO 55000, the I nternat ional Asset  Managem ent  Standard, by 2020. I t  is 
therefore a pr ior ity for Melbourne Water to have established a Waterways Asset  Managem ent  
fram ework by this t im e. 

This project  aim s to develop an asset  m anagem ent  fram ework to support  our understanding 
the spat ial dist r ibut ion of physical form  condit ion (erosion and sedim entat ion)  across the 
Melbourne Water region.  The framework will be crit ical in linking potent ial management  
intervent ions with achieving physical form  based environmental condit ions along waterways 
that  appropriately support  the defined Levels of Service (LOS)  of the waterway.    

Melbourne Water is working to improve our understanding of the spat ial dist r ibut ion of the 
geomorphological processes operat ing across our network of over 8000+ km  of waterways. 
Ensuring that  processes that  threaten the physical form  condit ion and funct ion of the waterway 
to a degree that  poses an intolerable r isk to defined Levels of Service, are m anaged 
appropriately, is an imperat ive. I f it  is possible to understand where threatening processes 
occur, the severity of the processes, and the potent ial for them to impact , we would be able to 
effect ively pr ior it ise the works required to m anage the threat , protect  built  assets, support  
cultural, social and ecological Key Values, and maintain drainage funct ion.  The key project  
outcome is a model for how we manage waterway assets for physical form .  

Physical Form  Asset  Managem ent  Fram ew ork 
Melbourne Water is current ly developing an asset  m anagem ent  fram ework that  is focused on 
the physical form  environm ental condit ion of waterway assets. The fram ework will be 
completed via a geomorphological assessment  of the linear waterway assets within the 
Melbourne Water region in order to inform  Level(s)  of Service (LOS)  and confirm  physical form  
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at t r ibutes that  represent  the geomorphological baseline for waterway reaches. The LOS could 
include one or a combinat ion of the following along any part icular waterway segm ent :  

• support ing ecological values,

• support ing cultural values,

• providing amenity,

• m aintaining flooding and drainage,

• ensuring public safety and

• protect ing built  assets.

The physical form  at t r ibute should take into account  the geomorphological character ist ics that  
influence the LOS. The at t r ibutes would be used to guide future m anagem ent  intervent ions.  
Error! Reference source not  found. provides a schemat ic of the asset  management  
fram ework.  

Figure 1 Physical Form  Asset  Managem ent  Fram ework 

The project  requires that  specific m anagem ent  regim es be recom m ended to m aintain the 
physical form  at t r ibute and support  the LOS specified for the waterway segm ent . Managem ent  
intervent ions m ay include:  desilt ing act ivit ies, floodplain inundat ion, and erosion cont rol works 
that  have the potent ial to improve at t r ibute condit ion to cont inue to support  LOS. The LOS and 
physical form  at t r ibute would be defined for waterway assets within Melbourne Water’s asset  
m anagem ent  system  MAXI MO to provide a resource for Melbourne Water team s to m ake 
appropriate decisions on acceptable m anagem ent  intervent ions as they relate to 
geom orphological character, condit ion and behaviour. 

Exist ing Know ledge Gaps 

This project  at tempts to provide informat ion to fill the following knowledge gaps:  

• Where reach-scale erosion and sedimentat ion is occurr ing in the Melbourne Water
management  region
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• What  type of failure m ode /  geom orphological process is occurr ing ( incision, m eander
m igrat ion, channel widening, aggradat ion etc.)

• What  stage the erosion is at  (e.g. stage of incision, recovery etc.)  ( t rajectory)

• What  the scale of the erosion to date is ( future erosion t rajectory)

• What  degree of r isk is being posed to the waterway Level(s)  of Service

Proposed Project  Method  
The project  will be com pleted during the 2018/ 2019 financial year. The approach out lined 
below is proposed to finalise and com plete the fram ework. I t  is expected that  this proposed 
approach will be refined as the project  cont inues. 

Background Data Review  

The conceptual models developed in conjunct ion with the Healthy Waterways St rategy would 
be reviewed as a basis to describe the details of the actual relat ionships between LOS, physical 
form  at t r ibutes, failure m odes and the m anagem ent  intervent ions of the Waterway Segm ent . 
The nature of the relat ionships for part icular Waterway Segments will depend on the actual or 
desired LOS in the subject  reach and what  aspects of the Physical Form  -  Environm ental 
Condit ion are relevant . 

Exist ing data including but  not  lim ited to the following will be reviewed in order to finalise the 
fram ework:   

• Previous geomorphological invest igat ions and reports

• Region wide soil mapping

• Land use data

• Earthen drainage capacity m apping

Establish Level of Service  

Melbourne Water’s role as waterway manager involves asset  m anagem ent  responsibilit ies to 
protect  and renew waterway ( r iver, wet land and estuary)  channel form  and funct ion. 
Managem ent  of a waterway’s physical form  aim s to:  

• Protect  the key environmental values, for example, prevent ing incision from  washing
sediment  downst ream  and filling in the deep pools where fish live or smothering areas
where fish spawn

• Protect  cr it ical com m unity assets such as roads, br idges and railway lines from  negat ive
im pacts of waterway processes

• Protect  cultural waterway values

• Ensure public safety by managing bank stabilit y

• Maintain appropriate levels of hydraulic capacity (ensuring that  waterways can carry the
appropriate amount  of floodwater) .

I n some locat ions these prior it ies m ay conflict  or complement  one another depending on the 
landscape context . To best  m anage Melbourne’s waterways the LOS of each Waterway 
Segment  should be specified. The LOS m ight  include one or a combinat ion of biodiversity, 
cultural values, am enity, flood m it igat ion, protect ion of built  assets, and public safety. This 
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informat ion should also help ident ify which Waterway Segments are more ‘cr it ical assets’ 
based on the desired LOS and the consequence should the waterway fail to support  it .  

Establish Physical Form  At tr ibutes 

The physical form  at t r ibute includes but  is not  lim ited to:  the geomorphological character, 
inst ream  habitat  and geom orphological units, and the channel geometry and roughness of a 
Waterway Segment . A geomorphological assessm ent  would be com pleted for each Waterway 
Segm ent  within the Melbourne Water m anagem ent  region to establish physical form  at t r ibutes 
for each reach that  support  the allocated LOS.  The Healthy Waterways Visions for St ream 
Form  can be used as an input  to help define the at t r ibute. The I ndex of St ream Condit ion Data 
will also be useful to support  the allocat ion of physical form  at t r ibutes to waterway segm ents. 
Som e site work m ay be required to field t ruth Physical Form  At t r ibutes of a Waterway 
Segm ent . Each Physical Form  At t r ibute will need to be described in term s its character and 
behaviour in relat ion to meet ing the specified operat ional LOS, and to what  degree, as som e 
st ream  form s m ay be bet ter at  support ing certain LOS than others. An assessment  would be 
undertaken as to whether this at t r ibute, and likely future changes in condit ion, is posing or is 
likely to pose a degree of r isk that  the LOS m ight  not  be m et  between the current  t im e and 
2030. 

Perform ance I ndicators and Failure Modes  

Potent ial failure modes and acceptable perform ance indicators, in relat ion to the defined 
physical form  at t r ibutes of a Waterway Segm ent , would be established to understand 
behaviour, potent ial t rajectories and rates of change.  Evidence of failure modes is an 
indicat ion of channel form  behaviour. I ndicators will be m easurable so that  it  is possible to 
determ ine if a waterway segment  is behaving within an acceptable range necessary support  
the specified LOS. Alternat ively we would be able to understand to what  degree the failure 
m odes, as m apped to specific physical form  at t ributes of the waterway segment , are posing a 
threat  to the LOS. I ndicators would be established to m easure condit ion and t r igger 
management  works.  

Spat ia l Presentat ion of W aterw ay Funct ion  

The LOS, the physical form  at t r ibute, and perform ance indicators and failure m odes should be 
m apped across the Melbourne Water region. The m apping tool would facilitate system  wide 
management  decisions. Spat ial data would be linked to Melbourne Water’s asset  managem ent  
system  MAXI MO based on locat ion code or asset  I D. 

Spat ial data outputs:  

• Waterway Locat ion Code and Asset  I D

• Level of Service

• Physical Form  At t r ibute

• Performance I ndicators and Failure Modes

Managem ent  I ntervent ion 

Proposed managem ent  regim es and m aintenance works would be recom m ended to enable the 
m aintenance of the recom m ended physical form at t r ibutes for a Waterway Segment . For 
exam ple a m anagem ent  intervent ion would be recom m ended to achieve the assigned physical 
form  at t r ibutes for a specific Segm ent  to ensure the physical form  at t r ibute of the subject  
reach rem ains or varies within the acceptable behavioural range of sim ilar st ream form  
required to support  the LOS. The advice would inform  future decisions about  where and where 
not  to intervene, and how best  to intervene.  
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Expected Project  Outcom es  

Successful complet ion of this project  will result  in extensive spat ial mapping data of the LOS, 
physical form  at t r ibutes and perform ance standards as defined for each waterway linear asset . 
I t  is likely that  the project  will be completed via a phased approach or on a catchment  by 
catchm ent  basis which would enable the project  team  to confirm  and finalise the fram ework 
prior to applicat ion across the greater Melbourne Water m anagem ent  region.  

I n summary, this project  will enable an asset  management  approach to be developed for 
physical form  and applied to waterway assets.    
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