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Brisbane River 

Catchment Flood 

Study 

Hydrology Phase 

Brisbane river catchment: 

309 km 

 
13.500 km2 

50% upstream of Wivenhoe 
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Floods in january 2011 



25 september 2014 

3 

University of Queensland 

13 January 2011 

2011 event ï Lower Brisbane River floodplains 

Flood Impact ï Brisbane City 

Riverside 

Thursday  13 January 2011 

Estimated 26,600 houses and 

5,000 businesses affected during 

the flood.  

 

Estimated 12,500 properties 

were inundated by flood waters.  
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Lockyer Valley flash flood 

Major spilling was required for dam safety purposes 

Wivenhoe Dam  

Wednesday 12 January 2011 
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Reservoirs close to full capacity 

Wivenhoe Dam  

Wednesday 12 January 2011 

Wivenhoe Dam  
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Dam operation was heavily critisised 

Flood Study 

-Hydrology 

-Hydraulics 

 

Flood management study 

 

Flood management plan 

 

Flood inquiry 
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Brisbane River Catchment Flood Study ï phase 2 

 
Estimate probabilities of flood discharges and volumes at  23 locations 

using the following methods: 

 

1.Flood frequency analysis  

2.Design event approach 

3.Joint probability (Monte Carlo) approach 

 

Essence of Monte Carlo Simulation 

 
1. Generate a large number of synthetic events 

2. Simulate each event with a hydrological/hydraulic model 

3.   At each location, quantify how often flood levels are exceeded 

 
Main challenges: 

 

oSynthetic events have to be realistic and representative 

 

oComputation times 

 

 



25 september 2014 

8 

Monte Carlo method for Brisbane River catchment 

River system 

Takes into account the variability of the relevant factors that contribute to 

flood levels: 

 

ÇRainfall depth 

ÇSpatio-temporal rainfall patterns 

ÇInitial soil conditions  

ÇInitial reservoir conditions 

ÇOcean water levels 

Correlations  

 

1. Extreme rainfall likely to co-incide with 

increased ocean water levels 

 

2. Reservoir volumes at the beginning of an 

event are related (if one reservoir is full, 

the other reservoirs are more likeley to be 

full as well) 

 

3. Initial soil conditions in the various 

subcatchments are related 
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Correlation model for initial losses 

 

Spatio-temporal rainfall patterns (STEPS) 

128-256-512 km 64-128-256 km 32-64-128 km 

16-32-64 km 8-16-32 km 2-4-8 km 4-8-16 km 

Break up the rainfall map into a set of maps for different scales 

Parameterize time evolution of each scale, large scales evolve slowly, small scales fast 

Multiply maps to get the rainfall forecast.  

From: Seed (2013) 
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Results are realistic rainfall patterns  

From: Seed (2013) 

URBS hydrological model 


