Probabilistic Dam Break Flood Mapping via Monte-Carlo Simulations
using a 2D Local-inertial Model
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INTRODUCTION RESULTS

Flooding Is the leading cause of natural disasters, impacting over 19
milllon Brazilians. Approximately 1 million people live within T km of

one of the 1,220 dams classified as high-risk and high-potential - Wate”°99‘“9p°‘:ts
damage in Brazil. T ke 5 0
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Deterministic event-based approaches typically do not consider the B %} -~ LE
Inherent uncertainty arising from the effects governing a dam-break ’Eﬁﬁ \ H}Tﬁfﬁ E
scenario. In this work, a probabilistic dam-break model was developed [ Average Proba:iili%”% |
based on the Monte-Carlo method, coupling a 2D local-inertial 71— P —podabinis
hydrodynamic model (HydroPol2D) with  Bayesian-generated = -:‘V’V// -
governing parameters to the dam-break flow propagation problem to S TPB iy ihihne 2

capture a set of scenarios with different reservoir initial volumes, oo | N

breach hydrographs, and terrain roughness. + Waterlogging Points |, /% © ‘

A

METHODS

To develop the probabilistic dam-break model, a
hydrological-hydraulic model (l.e. HydroPol2D) that
solves the shallow water equations with the local-inertial
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Ampt Method was used.

(1) Continuity Equation (2) Momentum Equation % Legend

*+ Waterlogging Points
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The model generates an initial value of the reservoir depth, breach
width, and Manning's coefficient for each LULC class based on their

porobability density functions. f 3 0 15 3km  owumwesed e g _é
The Reservoir depths PDF was : RO gzﬁz-b)?’_’“@“? I I I -
derived from a national database for 2. 2 Legend
. : : = = * Waterlogging Points
over 15 years in daily time-steps. e skandard Devistion [i] I
The Breach width PDF was obtained =, .=~ “" |
from 24 well-documented failures of oo S hm | E
concrete and masonry dams. goﬁﬁ-‘” o ",}9;3‘;6_'0.004'5 | %
In addition, a coefficient of variation of -'" L Bulcup A
0.15 was assumed due to the lack of = (
historical data for Manning's <" | 7 . N el 2% £ K
coefficient. OO ings Coutfcent oo e e O e R s N'g%_ﬁ

PROBABILISTIC ENSEMBLE ANALYSIS CONCLUSIONS

Accurate results for gradually variable

Probabilistic Ensemble Analysis for Dam -Break Scenarios

flows and greater computational
Uncertain Dam-Break efficiency.
| juptre Yareme ] The expected inundation area tends to
; Initial Water Depth H, : _‘_, Q ;| Hydrodynamic Model; Probabilistic Drobabilistic flond increase by approximately 6% as the
. BreachWidths il § | sdog: I “Analysis || mapping spatial resolution decreases by a factor of 3.
; Condition : The computational times were at least 20

Average Depth [m]

Uncertain Model
Parameter

times faster on the CPU and 8 times faster

vt B > . i on the GPU compared to other studies.
................................. . 8 .' ; b = ) 18 ‘___;;-. , *" £ 4 r -H.,_,; _f i
| W # A ﬁ‘%}& The framework can also be adapted to
: , $a T . . .
|+I* re ; 2 = 3 estimate pluvial and/or fluvial ensemble
Monte-Carlo Simulation [@:=:==x=xs==é Ensemble Size, PDFs : B 6o aox Standard Deviation _— : : : :
=t — - probabilistic estimation by varying the input

orobabillistic functions.
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