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Which hydrological activity in weathered bedrock during flash floods?

The case of Mediterranean catchments
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% Assessing hydrological dynamic into weathered rock layer with:
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% Case study: 8 catchments of French mediterranean area Land &,:,er S 724000

o

0.

(m’

2= 2000

0.

Prém?)ilatio ns (mm)

Débi

0~ 30 3
Temps (h)

Infiltration | |fitration model  Subsurface transfer _Overland flow
Drainage network flow

Y Green and Ampt Da(rc));s Ia(lv\)/d Kinematic wave k ?isttribu.tegl
) B Qo =T(6)grad (h)dx output variables
S(ﬁ. ﬂ=l+(gs HU)S,) 6.-6 oh \/75 h2/3 oh =p-i
TR S A s a

characteristics (] 3

A physical process oriented model with 5 parameters to calibrate (D

soil depth: C,)

2 hydrological model processing : Rainfall
. . . « | e O Metamorphic bedrock
= MARINE forcing with soil depth from BD-sol: [Runoff  Subsurfacef. | Agly (6) ' LTk 0 Orthogneiss and plutonic bedrock
subsurface flow estimations Runoff subsurface f Reart (8) | - | o sedimentary bedrock
Orbieu (7)
= MARINE forcing with likehood calibration: Verdouble (7) 1 o
flow into weathered rock layers (WR F.) Runoff  ISUEEHEECH WHEIR Ardéche (7) |
estimations Gardons (13) |
Hérault (6) all
C, % L » Significant hydrological dynamic into deep layers Beaume (6) | I — \
g during flash flood 10 20 30 40 50 60

Pourcentage [%]

Correction ggz{ﬁde”‘ of > Groundwater behavior specific to rock layer

MARINE modelisation Hydrograph decomposition Using 2 parameters recursive filter to assess baseflow
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Elows through deep horizons were estimated to represent up to 29 % and 46% of the total References
hydrograph according to MARINE hydrological modelling and hydrograph decomposition ‘
respectively. These results are consistent with previous studies (Vannier et al, 2013) that underline ~ Roux, H., Labat, D., Garambois, P. A., Maubourguet, M.-M.,

. L . L G Chorda, J. & Dartus, D. 2011. A physically-based parsimonious
hydrological activity into weathered bedrock layers with significant contribution to flash flood hydrological model for flash floods in Mediterranean catchment Nat.

processing. Hazards Earth Syst. Sci. J1 - NHESS, 161, 2567—2582.
Similar results are provided by both independent hydrological modeling and hydrograph Eckhardt, K. 2005. How to construct recursive digital filters for

decomposition methods, that give them consistency. baseflow separation. Hydrological Processes, 19, 507-515.
Vannier, O., Braud, I., Anquetin, S. 2013. Regional estimation of
catchment-scale soil properties by means of streamflow recession

For more accurate results the hydrological model should detail subsurface flows and flows into
deeper horizons with appropriate physical modeling. Hydrograph decomposition could help to find analysis for use in distributed hydrological models. Hydrological
different flow contributions. The method has to be improved, by calibrating BFl parameter and  Processes.

computing the recession constant by focusing on flash flood events.



