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Groundwater driven networks

Seepage erosion and growth

Petroff et al. (2011), Devauchelle et al. (2011)
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Groundwater driven networks

Seepage erosion and growth
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Network dynamics

From natural landscapes to laboratory experiments

Google Earth
Petroff et al. (2011), Devauchelle et al. (2011), Abrams et al. (2009)
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Network dynamics
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Network dynamics

From natural landscapes to laboratory experiments

Surface flows

Saturated medium

Channels :

ype 1 : surface erosion

ype 2 . seepage erosion




Network dynamics

From natural landscapes to laboratory experiments

Schorghofer et al. (2003)

Sub-surface flow

= Single channel

Berhanu et al. (2012) ¥4 §



Experimental set-up
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Experimental set-up
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Experimental set-up
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Recharge (L/min)

Network formation
and evolution

Initial aquifer :
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Network formation
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Recharge (L/min)

Network formation
and evolution

Channels take form
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Groundwater fed network
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Groundwater fed network

Poisson elevation /
Water table height [m]
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Network and Water table

All the groundwater flows
towards the outlet
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Network and Water table

The shape of the water table
changes around the channels

Alluvial area = 0.0594 m? |
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Network and Water table

The shape of the water table
changes around the channels

Alluvial area = 0.1029 m? S
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Data vs model

° 0
Piezometers:
°
500
1400 4| 1| 18}
T 00D OOODOD 17 ‘ R o
1200 ‘ 1000 ] | . R
| . P . ! rx s
1000 | 15 | sieiel L] CE nao. pr-aBEG
A _ 15 RRSRSOSRNR 16 sLovoupel ascuwi 17 aee 18
800 I 1500 N 14 B e ua,c"sz'é‘ ' ; EEREET -§- Shevniiii
N | SRR e | sisbaiiiiil
600 N v 13 aaz @ 'l)l.=. 14
400 s : e 2§aganats
2000 = ks AT ’E’zﬁ.; ,
200 10 | : .gg‘ff v.;l'”. =
: 9 D
o N B L
0 500 1000 1500 2000 2500 3000 3500 2500 8 ] spaguEn , g§‘=
) - e RalE S a T el
H : l;'i 0]
L4 EaEEAATn
0 ;
. 3000 19 :
Water table height i
” 1 e R
L’ X ) QE'H'H‘T‘“”
3500 it
: Outlet

0 1000 2000 3000 4000 5000



Water table height [cm]

Data vs model
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Data VS mOdel Best fit is for K=0.0047 m/s
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Take-home messages

We can create a network
with seepage erosion

For a constant recharge, the
network reaches a steady state

We can successfully model the shape of
the water table around the network

The groundwater streamlines
focus on the channel tips
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Céleste Romon, at IPGP romon@ipgp.fr
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