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Risk = Hazard x Vulnerability
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Study site of the Athabasca
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Cross-sections lowered to mimic
sediment dredged
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Artificially broken up ice cover along Red
River, Canada

=)

photo by Karl-Erich Lindenschmidt (6 April 2011)



*

ice cover (simulated)

ice water level (observed)
open water level (simulated)
open water level (observed)
thalweg

elevation (m a.s.l.)

270

260

250

240

230

220

ice jam toe

locations

Cw

mouth




270

ice cover (simulated) > ICE Ja:m toe S
o icewater level (observed) —~ 260 locations
open water level (simulated) g
@ open water level (observed) e 250
thalweg =
2 240
S |
>
2 |
230 |
|
|
220 ‘
270 :
-«

g ice jam toe
250 =

£ locations

[

£ 240

©

>

@

L 230

x
|
|
|
|
|

220 :
|
|
|
|
1

gauge



Study site of the Athabasca
River at Fort McMurray

dike

https://doi.org/10.1111/jfr3.12697




Dike in Dawson City, Yukon
Territory, Canada



Monte-Carlo analysis setup

A A A A A
> > > > >
&) (&) &) (&) &)

c c c c c
[<B) [<B) [<B) [<B) [<B)
> > > > >
@y o @y o @y
&L o &L o &L
Y— u— Y u— Y
\_ Q Vice X pl / pn
Monte-Carlo simulationsY
gauge
location
water level
- profile
\ ensemble
\

___—~—thalweg




https://doi.org/10.1007/978-3-030-28679-8




lce-jam flood probability maps
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Average flood depth for each
mitigation option
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lce-jam flood risk maps
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