Anticipating flood induced morphological
damages from high-resolution topography

Extremely high precipitation events
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Catastrophic floods cascade erosion and aggradation

events over 100s of kms with a contributing are of 2. Out of core flow accumulation:
1000s of km squares. Correcting local minima and approximating peak discharge without loading the whole DEM into memory
Topographic Data (Digital Elevation Models): 00C = Out of Core. The DEM is —0O
10 pixe|s to process split into tiles processed O/
0 : indepandantly. The challenge is
and 10s Gb per field (e.g. flow depth, velocity, ...) that flow needs globaf

information - e.g. flow line from Local graphs global ra hs

Current flood models: the ridge to the outlet (the 3. Multiscale flood modelling on

10s of hours of compute time for a single flood ocean) - so one need to ‘juggle
between local flow and global

. Using the global 00C approximation and
event over a few kms squares (10e” pixels) | gropn.

adapting flood model to mass parrallelism
(x10 to 1000).

Results | - Erosion and aggradation potential .
— River Shear Stress g9 P Channel width
3 Combining width and shear stress data, High erosigq potential
"L computed from the physics of flood 1407 T
5340000 200_ simulations, allow for suggesting potential ~ 120 | - j. AN
_ ! 1505 "trap” for sediment (aggradation) and 100 | — SERE | I S
£ c sources (zone where sediments gets £ 80 e W el g PR
g 1005 = ok S NI A
5320000 - GE) EI'OdEd). ; 60 L . " . : 7 . "v “ y,k}& :..,’,;
. >0 ok A 1T W Toio L ROWRE DRy 0 BT
40 T T e '
) . . . —0 Next steps: integrating sediment flux to ’ i -
. ) " High aggradation potential (~ Force the river L7 : -
53000001 = = flow is applying to convert these pOtentlals into volumes 0l High aggradation potential
1590000 1620000 1650000 the bed and banks) erpded - transported - aggraded 0 50 100 150 500 250
x [m] distance downstream [km]
I I Removing local minima - pixels Computing flow accumulation
SlmUIatlonS‘ with n‘g dqownslgpél - PN HIoY Jeetmuet Abandoned terrace Potential sediment stock during flood

Lateral erosion potential

Source of the base DEM: LINZ
FuII s:mulated areq ( 72 52e plxels)

e‘ Global discharge approximatibh FIoodAS|muIat|ons Flood S|mulat|0ns
VERR J il oy k7, Flow lines and accumulation Low Flow Conditions Flood Conditions
10 W Cos s e source to outlet
Stud area g . . .
y ‘ Simulation plan (next months...): Tpfe r’![ar(}bbor?#gg(ﬁg'}?n.l\(’\/_as strongly [ B. Gailleton (csosciences Rennes CNES - CNRS)
. . . . . . affected by the aikoura 5 | .
River Waiau Toa River Waiau Toa Rivers Wairau and Awatere earthquake. The magnitude 78 event K Steer (Univ. Rennes, CNRS, Géosciences Rennes - UMR 6118, 35000 Rennes, France)
LIDAR 2020 Pleiades/Neo/CodD All Datasets triggered more than 20,000 landslides, | T. PRIOSANZ (CNES, Toulouse, 31400, France)

2016, 2022, 2026(?) Different climates and no landslides supplying the Clarence River and its 5. Cordonnier (inria, université Cite dizur, France)
tributaries with large volumes of readily
mobilizable sediment.

|L bb F J C (Inria, Université Cdte d'Azur, France)
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Combined with landslide inventories and

Marlbourough Waiau Toa climate data, these observations allow
Complex Area with widespread (Fully simulated) relationships between flood events,
coseismic landsliding sediment sources, transport pathways, | Mere info, ref. and my website
and sediment residence times to be https://bgailleton.github.io/

Investigated.
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