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Water-level extremes along the St. Lawrence River
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Water-level extremes along the St. Lawrence River
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Need to reproduce the extreme dynamics at the climatological scale
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Characterize water-level extremes along the St. Lawrence

under various climate scenarios
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Characterize water-level extremes along the St. Lawrence

Hydrodynamics:
2D maps
— —
selected
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Characterize water-level extremes along the St. Lawrence
Overall project methodology

@ Select the relevant events to be simulated with the
DONE J hydrodynamic model in the historical climate.

= Account for the wide range of extreme characteristics.

@ Produce the 2D hydrodynamics simulations [events] and the
ONGOING ) statistical reconstructions [continuous series] of water levels.

= Reproduce all relevant features of the extremes.

NEXT © Extend the hybrid simulation method to future periods.
PHASE I = No observations.
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Characterize water-level extremes along the St. Lawrence
Identify and classify the events

Records at
19 stations l

~ 2 events / yr J

@ Select the relevant events to be simulated with the
hydrodynamic model in the historical climate [appendix].

= Account for the wide range of extreme characteristics.

1960 - 2022
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Characterize water-level extremes along the St. Lawrence

Identify and classify the events

Q Select the relevant events to be simulated with the

Records at hydrodynamic model in the historical climate [appendix].
19 stations I . ..
= Account for the wide range of extreme characteristics.
~ 2 events / yr J 1960 - 2022 < 1h to several months
downstream upstream
km 0 km 138 km 231 km 325
Saint-Joseph-de-la-Rive Neuville Trois-Riviéres Varennes duration
j J ] J
seasonality
peakness
variance

spatial extent
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Characterize water-level extremes along the St. Lawrence

Identify and classify the events

Q Select the relevant events to be simulated with the

Records at hydrodynamic model in the historical climate [appendix].
19 stations I . ..
= Account for the wide range of extreme characteristics.
~ 2 events / yr J 1960 - 2022 < 1h to several months
downstream ? ? ? upstream
km 0 km 138 km 231 km 325
Saint-Joseph-de-la-Rive Neuville Trois-Rivieres Varennes duration
] ] ] ]
seasonality
peakness
variance

spatial extent
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Characterize water-level extremes along the St. Lawrence
Identify and classify the events

O Select the relevant events to be simulated with the

Records at I hydrodynamic model in the historical climate [appendix].
19 stati . P
SR = Account for the wide range of extreme characteristics.

~ 2 events / yr | 1960 - 2022 < 1h to several months

First @ How could one summarize the characteristics of local extreme
problem events and assess the spatial distribution of these features?
question

= Event classification and attribution [unsampled locations]?
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Characterize water-level extremes along the St. Lawrence
Identify and classify the events

Records at
19 stations I
~ 2 events / yr |

First
problem
question

Provided
data I
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Q Select the relevant events to be simulated with the
hydrodynamic model in the historical climate [appendix].

= Account for the wide range of extreme characteristics.

1960 - 2022 < 1h to several months

© How could one summarize the characteristics of local extreme
events and assess the spatial distribution of these features?

= Event classification and attribution [unsampled locations]?

water levels events characteristics

Hourly J Identified J Computed eventJ
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Characterize water-level extremes along the St. Lawrence
Estimate the events at unsampled locations

2D water © Produce the 2D hydrodynamics simulations [events] and the
statistical reconstructions [continuous series] of water levels.
level maps

= Reproduce all relevant features of the extremes.

Statistical models:

¢ Non-stationary Harmonic Regression
© Geometrical Interpolator

© Recurrent NN (deep learning)
o ...
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Characterize water-level extremes along the St. Lawrence
Estimate the events at unsampled locations

2D water © Produce the 2D hydrodynamics simulations [events] and the
statistical reconstructions [continuous series] of water levels.
level maps

= Reproduce all relevant features of the extremes.

Statistical models:

< Non-stationary Harmonic Regression

& Model evaluation
o Model selection J

© Geometrical Interpolator

o Recurrent NN (deep learning)
o ...
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Model selection and evaluation

Example: hydrodynamic simulation of an extreme event
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Model selection and evaluation

Example: hydrodynamic simulation of an extreme event

water level [m]
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Two locations
-relatively close to each other-
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= the simulation reproduces
different event characteristics
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Characterize water-level extremes along the St. Lawrence

Estimate the events at unsampled locations

© Produce the 2D hydrodynamics simulations [events] and the

statistical reconstructions [continuous series] of water levels.
—_— = Reproduce all relevant features of the extremes.
Second ) o
problem © Can we define one/some event summary statistic(s) that can
question be used to evaluate the simulations [unsampled locations]?
) 3 simulations [events]: continuous reconstructions
Provided 2D water levels J at 4 stations J
data
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Problem statement

Summary

Q How could one summarize the various characteristics of local extreme events
and assess the dominant event types and features at unsampled locations?

© Can we use the defined event summary statistic(s) to evaluate the simulations
and reconstruction?

= Define an algorithm or a set of measures
to summarize the event features and
evaluate the quality of the reconstructions.
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Appendix
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Extreme event definition
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Detrended hourly water levels (20-yr moving average)
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Extreme event definition

6.50
6.25|—threshold
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water level [m]
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19930409 19930433 10930447 19930421 1993-0425 19930428 993050

Detrended hourly water levels (20-yr moving average)

= Threshold selection: ~ 1 extreme / yr and stability of GPD parameters
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Extreme event definition
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Detrended hourly water levels (20-yr moving average)
= Threshold selection: ~ 1 extreme / yr and stability of GPD parameters
= Relative drop: at least 2/3 of peak
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Extreme event definition

6.50 relative and absolute

6.25 event inter-time
E 600 > -
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z
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10930409 10930413 1993047 1093042 10930423 19930429 993050

Detrended hourly water levels (20-yr moving average)
= Threshold selection: ~ 1 extreme / yr and stability of GPD parameters
= Relative drop: at least 2/3 of peak
= Minimum inter-event time: 27h + % of left event duration
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