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Australian Rainfall and Runoff
A  guide to flood estimation

ARR – The Future
James E Ball,
Mark Babister,

Monique Retallick
plus many other contributors
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INTRODUCTION

• Background

• ARR Research Projects

• ARR Developments

• How flood quantiles are estimated

– Recorded data available
– Insufficient recorded data available
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FLOOD ISSUES ?
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BACKGROUND

Flood problem is

• Estimation of design flood quantiles

– Flow;
– Level;
– Volume;
– System performance; and
– Flood rise.

• Management of historical flood events
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ADMINISTRATION

Two components to revision

1. ARR Research Projects

2. ARR Document Revision

Management

• Steering Committee to liaise with 
funders

• Technical Committee
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TECHNICAL COMMITTEE

• James Ball, Editor ARR,UTS (Chair)

• Mark Babister, Chair NCWE, WMAwater

• George Kuczera, University of Newcastle

• Martin Lambert, University of Adelaide

• Rory Nathan, SKM

• Bill Weeks, QLD DMR

• Ashish Sharma, UNSW

• Michael Boyd, University of Wollongong, EA Representative*

• Monique Retallick, WMAwater

• Michael Leonard, University of Adelaide
* Michael Boyd recently resigned
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ARR RESEARCH PROJECTS

The projects are
1. Development of rainfall 

intensity-frequency-
duration (IFD) 
information across the 
country

2. Spatial patterns of rainfall
3. Temporal patterns of 

rainfall
4. Continuous rainfall 

sequences at a point
5. Regional flood methods
6. Loss models for catchment 

simulation
7. Baseflow for catchment 

simulation

8. Use of continuous 
simulation for design flow 
determination

9. Urban drainage system 
hydraulics

10. Appropriate safety 
criteria for people

11. Blockage of hydraulic 
structures

12. Selection of an approach
13. Rational Method 

developments
14. Large to extreme floods in 

urban areas
15. Two-dimensional 

simulation in urban areas
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ARR RESEARCH PROJECTS

16.Storm patterns for use in 
design events

17.Channel loss models

18.Interaction of coastal 
processes and severe 
weather events

19.Selection of climate change 
boundary conditions

20.Risk assessment and design 
life

21.IT Delivery and 
Communication strategies

Highlighted projects were 
started in Stage 1.
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ARR FUNDING

Funds and their sources are

• In-Kind contribution - $7.5m

• Cash Contributions totaling $10.1m

To-date, funds received are

• $5m cash (additional $1m to be 
provided in coming years by BoM)

• In-kind contributions exceeding 
budgeted amount
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BOOK LAYOUT

Current and proposed layouts are

• 1987 Version

– 14 Chapters in 1 book.

• 1997 version

– 14 Chapters split over 8 books.

• 4th Edition – 2012

– 39 Chapters distributed over 9 books
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BOOK LAYOUT

1. Scope and 
Philosophy

2. Approaches to Flood 
Flow Estimation

3. Rainfall Estimation

4. Peak Flood Flow 
Estimation

5. Hydrologic Flood 
Flow Estimation

6. Hydraulic Flood flow 
Estimation

7. Applications of 
Catchment Modelling 
Systems

8. Large to Extreme 
Flood Estimation

9. Urban Flood Issues
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GENERAL MEHODOLOGY

For inclusion in ARR, methods require

• Peer reviewed publications;

• Test application to catchments; and

• Sound basis. 
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CURRENT THOUGHTS

• One temporal for all design problems 
inadequate

– Ensemble modelling required

• Catchment storage estimation is critical

– Grid modelling important for future – system 
analysis rather than point analysis

• Loss model parameters

– Rainfall excess parameters problematic for 
grid based catchment storage estimation
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URBAN RATIONAL METHOD

• Current URM was established in 1987 as 
part of ARR87.

• Recognised as a pragmatic approach 
which was not based on substantial data.

• “Simplistic deterministic model at best 
useful for quick and rough estimates”
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URBAN RATIONAL METHOD

Authors of ARR87

– Assumed a deterministic interpretation; 
and

– Did not use empirical relationships to 
ensure AEP neutrality in predictions.

Australian Rainfall and Runoff A guide to flood estimation
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URBAN RATIONAL METHOD

• Pragmatic approach justified in ARR87.

• Only methods justified by data and peer 
reviewed will be recommended in ARR.

• Question arising

– Where does this leave the Rational Method 
in Urban Areas?
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URM ISSUES

• Impervious area estimate

– Overestimates can occur if TIA is used instead of DCI 
(Alley 1983)

– DCI is not a static figure (Ball and Powell 1998)

• URM does not scale flow correctly

– Constant FF’s scale flow based on C10 assumptions
– Influence of DCI reduces with less frequent storms

• Accuracy is unknown
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URM – CURRENT THOUGHTS 

• Restrict to lot scale unless adequate data can be 
found.

• Need data collection and the continuation of long 
term gauges.

• Add and improve the database by improving rating 
of some stations.

• Impose a loading penalty on the use of the URM 
to encourage use of other methods.

• Note Rational Method has been abandoned in 
other countries with similar rainfall characteristics.
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CONCLUSIONS

• Ensemble modelling becoming more 
important – single pattern peak burst 
not suitable for some problems.

• Pragmatic recommendations designed 
to  facilitate calculations not defensible 
with increased computational capacity.

• Method limits and reliability will be 
highlighted.
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CONCLUSIONS

• All methods that will be included will be 
subject to independent peer review and 
prior publication.

• Data made available for future 
research.

• Internet based tools will be made 
available.
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Thank You
and

Questions ?


