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RORB 
Essentials for 
Water 
Modelling

• What RORB does (and doesn’t)
• Why you may want to use it
• How RORB relates to Australian Rainfall and 

Runoff 2019
• Case study:

– Inputs
– Calculations
– Outputs



What RORB does
RORB calculates flood hydrographs, usually from rainfall



Why RORB?

Been around, first 
release 1975

Kept up to date, 
-Version ~6.5

- Runs under Windows 11

Supported by Melbourne 
Water

Can use data from the ARR 
data hub and BoM IFD

Useful for retarding 
basin design

Handles multiple rainfall 
temporal patterns

- Ensemble modelling

Monte Carlo sampling of 
inputs:

-rainfall depth
-temporal patterns

-losses

Before and after modelling of 
urban development

Models can be calibrated to 
stream gauge data

Easy to extract outputs to use 
for hydraulic model inputs



RORB is often used to:

• Estimate design flood hydrographs
• Design flood retarding/detention basins
• Generate hydrographs for input to hydraulic models
• Calculate rainfall excess for rain-on-grid modelling



Useful models balance complexity with data availability



Some things RORB doesn’t do

• Doesn’t model
– Evaporation/transpiration
– Soil moisture movement
– Groundwater interactions

(Although you can add and subtract water from reaches)

Doesn’t do hydraulics.  Doesn’t calculate velocities or depths



Case study:
Delatite River at Tonga Bridge



Delatite River at 
Tonga Bridge

Melbourne



Delatite River at Tonga Bridge
150 km NE Melbourne





Delatite River at 
Tonga Bridge Catchment area = 368 km2





Specify nodes and links to 
define the catchment and 
stream network













• Rainfall
– From a historical storm – when calibrating a model
– Design rainfall based on Intensity, Frequency, Duration 

data



Design Rainfall
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24 increments of 2 hours each
The 48 hour 1% rainfall is about 193 mm
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Areal Reduction Factor:
Converts the rainfall 
intensity as measured at 
a rain gauge (0.01 m2), 
to the rainfall intensity 
suitable for a catchment 
(106 m2) 

Function of duration, 
AEP and catchment area



AEP = 1%
Area = 368 km2

Areal Reduction Factor



Delatite River at 
Tonga Bridge Catchment area = 368 km2



Other things we need

Losses
• Initial loss (IL) (mm)
• Continuing loss (CL) (mm/h)

Routing parameters:
• Kc
• M

(Calibration or literature values.
RORB will suggest suitable values)

(Data hub or other studies)



48 hour, 1% AEP rainfall, single pattern
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48 hour, 1% AEP rainfall, 10 rainfall temporal patterns

IL = 15, CL = 2.5
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Pattern 5



Remove the initial loss at 
the start of the storm

Remove the continuing loss 
for every time step once 
the initial loss is satisfied









48 hour, 1% AEP rainfall, 10 rainfall temporal patterns

IL = 15, CL = 2.5

Choose an average hydrograph



Monte Carlo

• Sample:
– Rainfall depth
– Temporal Pattern
– Initial Loss
– Duration







1 in 100  ≅ 330 m3/s
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Conclusion



What’s next?
Courses:
‐ Live Course: RORB essentials for water modelling
‐ On‐demand: ARR Training Series
‐ Especially: ARR Course #5: Design Estimation (included in the RORB course fee)

‐ On‐demand: Hydrology and Hydraulics Essentials Series
‐ Especially: Stochastic hydrology, #4 H&H Essentials;
‐ Flow routing, #3 H&H Essentials; Infiltration and losses, #2 H&H Essentials
‐ On‐demand: HEC‐HMS Essentials

Free Webinars:
‐ What’s new with Australian Rainfall and Runoff 2019: https://youtu.be/YIcYIYtiDW8

‐ Australian Rainfall Runoff ARR Essentials: https://youtu.be/hsTjFBkdInE‐ Probable Maximum Flood (PMF): https://youtu.be/0etZZ7M3nAQ

‐ Panel Event: Australian Rainfall and Runoff – to the extreme! https://youtu.be/Nb03NF91Okw
‐ Fitting the curve: https://youtu.be/ekduoQrOU2o
‐Manning equation in hydraulic modelling: https://youtu.be/JhIPDFwA5UU





Thank you

Email: tony.Ladson@moroka.com.au
Blog: tonyladson.wordpress.com


