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Probabilistic flood

risk assessment [1]

Flood model

[1] Adapted from looss et al. (2005)



Probabilistic flood

risk assessment [1]

Modelling the uncertain
knowledge using probability
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rre durable

Probabilistic flood

risk assessment [1]

Probability of
flooding Pf ~ 0.2%
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Heterogeneous and Imperfect Data

This value does not reflect the
difficulties with the
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This value does not reflect the
difficulties with the

Heterogeneous and Imperfect Data Probability of
\flo/oding Pf~ 0.2%

Time series of measured Q
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i many observations %9
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This value does not reflect the
difficulties with the
Heterogeneous and Imperfect Data
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Probability of
flooding Pf ~ 0.2%

Randomness drives
uncertainty

Lack of knowledge drives

Selected and fitted using -
only 5 observations —_—

uncertainty

| > ...and completed by

expert oipnions...
...with imprecision... o

Ks



Need for flexibility for modelling knowledge with @hrgm
Heterogeneous and Imperfect Data
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Flooding
probability Pf
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Need for flexibility for modelling knowledge with
Heterogeneous and Imperfect Data
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Need for flexible tools for modelling knowledge with @hrm
Heterogeneous and Imperfect Data :

Tools: (Complete Min-max Nested Parametric P-Boxes CDF Constant
" ignorance)  intervals intervals P-families
availability: .
availlapilty Low
Lack of _
knowledge  High Low
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Adapted from Guyonnet et al., 2025, Science of the Total Environment
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Need for flexible tools for modelling knowledge with @hrgm
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Need for flexible tools for modelling knowledge with @hrgm
Heterogeneous and Imperfect Data
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[1] Ferson et al. (2003); [2] Baudrit et al., 2007



Need for flexible tools for modelling knowledge with @ -~

rgm
Heterogeneous and Imperfect Data :

Tools: (Complete Min-max Nested Parametric P-Boxes CDF Constant

" ignorance) intervals intervals P-families
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Distribution of possibility [1]
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Hybrid probabilistic
flood risk
assessment [1]

@ bBe‘osciences pour une Terre durable
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Hybrid probabilistic
flood risk
assessment [1]

@ hBe‘osu‘ences pour une Terre durable
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Hybrid probabilistic
flood risk
assessment [1]

@ bBe‘osciences pour une Terre durable

Pair of probability
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An alternative viewpoint to
‘classical’ probability
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An alternative viewpoint to

‘classical’ probability
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http://danschawbel.com/blog/how-our-risk-averse-society-Kills-creativity/
http://savvybuck.com/2014/07/10/how-to-build-your-risk-tolerance-when-investing/
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An alternative viewpoint to @hrm
‘classical’ probability !
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An alternative viewpoint to
‘classical’ probability
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An alternative viewpoint to
‘classical’ probability
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Hybrid probabilistic: @hﬁi‘wm
Pf betw. 0 and 2% g
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Not a rare case... Oy -

Probabilistic projection for
climate change impact
assessment [1,2]
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[1] Kopp et al., 2023, [2] IPCC ARG report, [3] SINER-G FP7 report, [4] Guyonnet et al. 2024



s pour une Terre durable

Not a rare case... @hﬁFﬁh

Probabilistic projection for Probabilistic fragility curve
climate change impact for earthquake risk
assessment [1,2] assessment [3]
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[1] Kopp et al., 2023, [2] IPCC ARG report, [3] SINER-G FP7 report, [4] Guyonnet et al. 2024



Not a rare case...

Probabilistic projection for Probabilistic fragility curve
climate change impact for earthquake risk
assessment [1,2] assessment [3]
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[1] Kopp et al., 2023, [2] IPCC ARG report, [3] SINER-G FP7 report, [4] Guyonnet et al. 2024

@ hﬁéoscientes pour une Terre durable

Heterogeneous and

Imprecise measurements for

Probability P(Bioacc-As < X)

soil pollution [4]
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In practice...
package for hybrid
probabilistic analysis

H /_\ J‘_Lﬁ Knowledge
modelling <\
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more info here
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https://anrhouses.github.io/hyriskR
https://anrhouses.github.io/hyriskR

s pour une Terre durable

Take home messages @hﬁFﬁm

Faced with heteregeneous and imprecise data,
uncertainty quantification has rarely a single
answer

Need for flexible knowledge modeling tools!

Embrace multiple perspective!

Deterministic Probabilistic

cdf
cdf

Precise

R

Precise Scalar Precise Distribution

cdf
cdf

Imprecise

Interval Probability-box

Figure 2: Dimensions of uncertainty

o Aughenbaugh & Paredis (2006)
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