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University of Queensland
13 January 2011
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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 |
I BN AR

Wivenhoe Dam
Wednesday 12 January 2011
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Reservoirs close to full capacit =
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Wivenhoe Dam
Wednesday 12 January 2011
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Brisbane River Catchment Flood Stud

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

- Deltares

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
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Monte Carlo method for Brisbane River ca hmnt’
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Takes into account the variability of the relevant factors that contribute to
flood levels:

URainfall depth
USpatio-temporal rainfall patterns
UQinitial soil conditions

Ulnitial reservoir conditions
UOcean water levels

River system
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increased ocean water levels ‘ 1L

Insert |
2. Reservoir volumes at the beginning of an fJ
event are related (if one reservoir is full, J o\
the other reservoirs are more likeley to be =
full as well) b, {

3. Initial soil conditions in the various e
subcatchments are related = Loamain

d
CETYETE

it Gusesg il

A
|
|
|

Deltares



25 september 2014

L, -
PSP R
ok e, - 200
1B0F ey 17 S gdene o
el s, W ke
ek e
4

I}
=

=]
=]

IL Lockyer [mm]

m
=]

=

S
m &
S = 2

IL Brerner [rnrm]
=]
=

IL Lockyer [mm]

o
=

o

44 .
0 50 100 180 200 0 50 100 180 200

280

200
180
100

.

IL Brermer [mrn]
IL Brermer [rnrm]

a0

il 50 100 180 200 1} &0 100 150 200 250

IL Stanley [mm] IL Lockyer [mm] Delta res

atio-temporal rainta

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

Daa a2t Daa a2l

4-8-16 km 2-4-8km

[eia e
£l

2
0
a5

FEEEIEE

B0 UTC

Daaaz!

B0L0IUTE,

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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MAIN SPILLWAY
Located on the southern end of the dam with five steel water-release gates

m: Seed (2013)
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1 Rainfall sampling 2. Catchment rainfall depth

- duration - catchment IFD curves
- AEP of depth

Pre-processing

4. Sampling of other variables
3. Rainfall patterns _initial losses
- spatio-temporal patterns - ocean water levels
- scale to rainfall depth - reservoir volumes
Processing

Q R

Post-processing . T
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O Finalising draft computation results of the three methods

0 Reconciliation proces started

O End of October: finalisation of the project

Deltares

12



