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Presentation overview

• Background and framework for 
undertaking flood studies

• Specific components & processes

• Applications of flood study information





A complex process

Good floodplain management requires the

cooperation of a range of different skills and 
disciplines including:

• civil & water engineering 
• hydrology & hydraulics
• environmental management 
• emergency management
• land use planning, policy development 
• cost-benefit analysis, insurance assessment
• stakeholder & community consultation



Key stakeholders

• Bureau monitors the weather (including rainfall and runoff into 
watercourses), provides forecasts and issues flood warnings at 
certain trigger points. (These trigger points are for gauge 
locations, and then need to be extrapolated to population centres.)

• Agencies such as DSE, CMAs, Melbourne Water and local 
government have flood prevention roles in flood management, 
through undertaking studies, incorporating flood planning and 
development controls that effectively manage the flood risk, and
where appropriate, developing and implementing strategies to 
mitigate the flood risk.

• Agencies such as VICSES provide assistance to people in an 
actual flood. VICSES will have said or will say something about 
their role in the workshop. DHS help communities recover from 
floods. 



How?

But as most floods occur relatively infrequently:

• How do the various agencies know how and 
when to react?

• How can we manage flood impacts, so that 
we don’t increase the flood risk to individuals?

• How can we raise flood awareness when the 
serious floods only happen infrequently?



Risk management framework 

5 step risk management framework 
(based on AS/NZ 4360):
1. Establish context
2. Identify risks
3. Analyse risks
4. Evaluate risks
5. Treat risks

Important at all stages:
• Communicate and consult
• Monitor and review



Strategy > Study > Plan

Victoria flood management strategy (DSE) 
�

Regional catchment strategy (CMA) 
�

Flood study (CMA or local govt)
�

Floodplain management study (CMA or local govt)
�

Floodplain management plan (CMA or local govt) 



The heart of the matter

A flood study is a multi-stage comprehensive technical investigation of flood behaviour in 
a defined study area (usually undertaken by consultants for a local council).

• Study area depends on the population at risk, the size of the catchment and its 
flood behaviour. 

• Data is analysed for a range of floods, in order to provide information on the 
extent, level and velocity of floodwaters. Results are presented as maps and 
reports defining areas at risk. 

• Results are tested with various stakeholders to provide definitive outputs.

• Community and steering groups provide non technical input.

• Outputs provide the basis for planning scheme amendments (to control future 
development in flood risk areas) and flood response (areas at risk, potential 
impacts and timing (when and for how long).



Step 1

Assess what information is already available.
• background information (e.g. policy, regulations, 

standards, existing flood awareness/ warning/ 
response arrangements, other studies)

• aerial photography and digital cadastral information
• ground level and survey information
• drainage and infrastructure information
• flood levels and flood extents
• streamflow and storage data
• rainfall data



Step 2

Complete survey and mapping work to capture:

• general topography;
• natural features and infrastructure that can 

affect flow behaviour. 

From this information a digital terrain model can be 
prepared.



Step 3

Undertake hydrological 
analysis:

• analyse streamflow and 
rainfall behaviour to 
determine design flows for 
a range of design storms; 

• use data to calibrate and 
validate hydrologic models, 
then used to simulate flow 
behaviour.



Step 4

Undertake hydraulic modelling:

• use one dimensional, two 
dimensional or a combination 
of 1D & 2 D models to 
predict flood levels for a 
range of design flows;

• calibrate and validate 
hydraulic model against 
historic floods.



Step 5

Produce flood mapping:

• translate the flood levels onto flood extents, 
depths and velocities

• flood maps are plotted for a range of flood 
events



Step 6

Assess the flood risk:

• flood hazard assessments; 
• vulnerability assessments; 
• preliminary identification of risk treatment options; 
• analysis of economic, social and environmental 

consequences of flooding;
• analysis of economic, social and environmental 

consequences of identified risk treatment measures.



Next steps beyond a Flood Study

• A flood study will usually recommend immediate 
measures  to convert study outputs into meaningful 
outcomes e.g. 

– Incorporate the 1% flood extent into a planning scheme
– Declare flood levels 
– Draft a Flood Sub Plan as part of Municipal Emergency 

Management Plan

• If further action is warranted, the study will 
recommend a floodplain management study or 
floodplain management plan……



Floodplain Management Study

A Floodplain Management Study identifies, elaborates and compares 
options to manage the recognised flood hazards. 

It generally involves:
• engaging and consulting with stakeholders
• further modelling to explore ways for reducing the flood risk
• cost benefit analysis - economic, social and environmental
Solutions can include:
• structural works (e.g. levees, retarding basins, channel modifications)
• non structural measures (e.g. improvements to land use planning, flood 

warning, flood awareness and education tools) 
Key aspects are: 
• what standard of flood protection will the community and government 

consider an acceptable level of risk
• affordability of the available solutions 
• measures to manage any residual flood risk



Floodplain Management Plan

• A Floodplain Management Plan is a logical 
progression of a Floodplain Management Study

• It contains a suite of recommended measures to 
manage the flood risk, selected from the options 
considered in the floodplain management study 

• It provides a framework for implementation, typically 
recommending:

– new or improved structural works
– improved land use planning (zones, overlays, referrals)
– production of practice notes and development guidelines
– production of a floodplain development plan
– flood warning and awareness measures



Floodplain Development Plan

A Floodplain Development Plan is a document produced by 
a council in conjunction with the relevant Floodplain 
Management Authority for a localised area to: 

• define development requirements for areas subject to 
flood overlays, so that councils may not need to refer 
as many planning applications to a floodplain 
management authority 

• provide readily available information on which to base 
better land use planning decisions, ensuring that the 
number of people at risk does not increase over time

• maintain awareness within council and community 
that flooding issues are always relevant (even during 
a drought) 



Translating “floodese” to “planese”

FPM toolkit
• a) Victoria flood management 

strategy (DSE), b) Regional 
catchment strategy (CMA) 

• Flood study
• Floodplain management study
• Floodplain management plan

Municipal planning toolkit
• Victoria Planning Provisions
• Municipal Planning Scheme / 

local overlays and schedules
• Referrals to CMA (s55 & s52)
• Giving notice to CMA (s52)

• Municipalities are required to use best available information for decision 
making even if it isn’t in the PS.

• S65.01 requires “The degree of flood, erosion or fire hazard associated with 
the location of the land and the use, development or management of the 
land so as to minimise any such hazard” be considered before approving an 
application. 

• Specific Floodplain Development Plans can be referenced in the Municipal 
Strategic Statement  or incorporated into Municipal Planning Scheme.



VICSES applications

• VICSES is responsible for overall coordination 
of flood preparedness & response activities.

• Results from flood studies, floodplain 
management studies and plans provides:

– answers to questions like: who is at risk, how 
much time is available before a flood and what the 
impacts are likely to be (depth, velocity, extent, 
critical infrastructure affected, roads cut, etc.)

– rapid and efficient flood intelligence (e.g. GIS 
tools, maps)

– Information that can be incorporated into a MEMP 
Flood Sub-plan



Summary

Results from flood studies can 
• help estimate costs of floods and identify vulnerable 

communities and assets
• lead to better land use planning decisions, ensuring 

that the number of people at risk does not increase 
over time

• influence long term strategic planning (e.g. avoid 
placing hospitals in floodplains, encourage CBD 
transition to non flood areas)



Areas for improvement

• More local Floodplain Development Plans
• Vigilance of governments and communities 

– prevent medium/long-term memory loss
– prevent over-reliance on structural measures

• Awareness of environmental benefits of floods and 
floodplains

• Need for long-term strategic planning to prevent 
negative effects of floods instead of reacting to flood 
events as they arise





Wangaratta 1993
Benefit of levee?
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