
HAL Id: cea-02639002
https://hal-cea.archives-ouvertes.fr/cea-02639002

Submitted on 28 May 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Constraining sediment dynamics during flood events
using fallout radionuclides (Be-7 and Pb-210(xs)): a

pilot study in a tropical catchment of SE Asia
Elian Gourdin, Olivier Evrard, Sylvain Huon, Irène Lefèvre, Sophie Ayrault,

Olivier Ribolzi

To cite this version:
Elian Gourdin, Olivier Evrard, Sylvain Huon, Irène Lefèvre, Sophie Ayrault, et al.. Constraining
sediment dynamics during flood events using fallout radionuclides (Be-7 and Pb-210(xs)): a pilot
study in a tropical catchment of SE Asia. EGU General Assembly 2013, Apr 2013, Vienne, Austria.
pp.2013 - 2927. �cea-02639002�

https://hal-cea.archives-ouvertes.fr/cea-02639002
https://hal.archives-ouvertes.fr


Geophysical Research Abstracts
Vol. 15, EGU2013-2927-2, 2013
EGU General Assembly 2013
© Author(s) 2013. CC Attribution 3.0 License.

Constraining sediment dynamics during flood events using fallout
radionuclides (Be-7 and Pb-210(xs)): a pilot study in a tropical catchment
of SE Asia
Elian Gourdin (1), Olivier Evrard (1), Sylvain Huon (2), Irène Lefèvre (1), Sophie Ayrault (1), and Olivier Ribolzi
(3)
(1) Laboratoire des Sciences du Climat et de l’Environnement (LSCE), UMR 8212, CEA-CNRS-UVSQ, Gif-sur-Yvette,
France, (2) Université Pierre et Marie Curie (UPMC), UMR 7618 Bioemco, Paris, France, (3) IRD, UMR 5563 GET,
Toulouse, France

Soil erosion is particularly intense in mountainous subtropical regions where heavy storms result in the production
of large quantities of suspended sediment, leading to both on-site and off-site siltation problems and conveying
contaminants and biological compounds along streams. To implement efficient controls on sediment transfer, it
is necessary to monitor suspended matter loads and determine whether sediments are directly exported from the
catchment during a given flood or re-suspended from deposits left by previous floods. Determination of sediment
residence time in catchments can be performed combining fallout radionuclides (Be-7, Pb-210 and Cs-137)
measurements in both rainfall and suspended sediments, but prerequisites for their use as tracers during flood
events are still required.

We conducted experiments along a network of nested catchments with area increasing from 0.12 to 6.15
km2, and sampled rainfall and suspended sediment loads during a flood that occurred at the beginning of the rainy
season in May 2012. The experiment was carried out in the Houay Xon catchment, part of the MSEC (Multi-Scale
Environmental Changes, http://msec3.net/portal/) project in the Northern Luang Prabang province of Laos. This
catchment, under shifting cultivation since the end of the 1960s for a large part of its surface, is characterized by
a steep topography (slopes ranging from 3% to 350% with a mean slope of 56%) and a land use evolution prone
to gully erosion. The seasonal distribution of rainfall controls the Be-7 and Pb-210(xs) activities of soils in the
catchment. With a half-life of 53 days, the fallout Be-7 activity of the previous wet season should have sufficiently
decayed during the 6-months dry period to be neglected compared to new supply by early rains of the following
wet season. Atmospheric deposition of Be-7 and Pb-210(xs) was measured after flocculation of rainfall samples by
aluminum chloride hexahydrate and after dehydration of 75 suspended sediment samples (0.5 - 128 g/L) collected
by automatic samplers during the flood. Soils, gullies and riverbanks were also sampled across the catchment to
document the potential sources of sediment supply to the river. Cumulative precipitation reached 27 mm in less
than 50 minutes, leading to an overall export of ca. 274 tons of sediments from the catchment during the flood.
The Be-7/Pb-210(xs) ratios of suspended particles were used to monitor “newly eroded” and “older re-suspended”
sediment contributions to suspended matter transport along the network. Dynamic fingerprinting of rainwater vs.
groundwater and soil-detached vs. re-suspended particles supplies at the river monitoring stations was confronted
to results obtained using particles- Cs-137 activity, water- delta-O-18 and particulate organic matter- delta-C-13
measurements.


