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Analysis of Seismic, Hydroacoustic and Acoustic Waves Recorded on the Shoreline in the

Vicinity of Shallow Underwater Explosions S52E-0108

Mickaél Bonnin'?, E. Diego Mercerat®, Eric Beucler?, Nathalie Favretto-Cristini*, Anne Deschamps®, David Ambrois® et Thierry Garlan® The French Navy Mine Warfare Office conducted a series of 8 calibrated underwater explosions in December 2018 in the Bay of Hyeres, SE France. The charges

- () —oe were ranging from 80 to 680 kg TNT-equivalent weights and the generated mechanical waves have been recorded at 17 seismic stations (composed of

% Laboratoire de planétologie et géosciences, Nantes Université, CNRS, France ,"))))),l L N NI Nantes U n a Eesir velocimeters, accelerometers and/or Microelectomechanical system accelerometers) temporarily deployed within 10 km of the sources. The large sampling rate

3 (E)C?usﬁorg a;;cglgrgodss SccllzinEcﬁz iﬂeégﬁglr\;:;ség aggﬁgﬁf:;‘g:@ I\II:?;EEEZ Universite, CNRS ’{(((( » U W Université olanétes ot environnement Réseau sismologique et éodésique francais recordings (> 250 Hz) allow to clearly identify both seismic, hydroacoustic and acoustic waves on the shoreline. The hydroacoustic phases, mostly observed at

4 pix-Marseille Univ., CNRS, Centrale Marseille, LMA, Marseille, France G @ am® | anr@ the rocky sites, rapidly attenuate when propagating on land and seem to be conditioned by the bathymetry and the seabed sedimentary cover. The

g Université Cote d'Azur, CNRS, Observatoire de la Céte d'Azu, IRD, Géoazur, France @ a ‘( Cerem 3 U\/\A O SH M. agence Cnl?etlrgggle hydroacoustic onset times can be used very efficiently to infer explosion locations and origin times. The spectrum analyses and site response along the shore
Shom/DOPS/STM/SEDIM, Marine Geology Department, Brest, France N totheartl e et v AZUr N~ and inside a building (church) provide insights on the mitigation of the possible nuisance caused by the disposal of unexploded historical ordnance.

1. Introduction .

The POSA project (étude fie la Propagation fieS Ond.es Sismiques d'origine a0 | = Seabed 1 l ! SCII h ——— e | ol I||||HI|II OOy 12 — The use of sampling frequecy > 250Hz (500 s.p.s. for MEMS) allows us to observe
Anthropique, 2015-2019) aimed to study the impact, inland, of the WWII o® Records E B Y — i l N i, Peos. ] hydroacoustic (H phase of the figure on the left) and acoustic waves at PS02. Compare, in
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and 2018 to derivate magnitude to charge weight (kg TNT-equivalent) laws for % 2.25 )\ I LA 2l Y S i:(FI ﬂT . _2:—%' (PS05. 2 - e : 12_@ | | H phases are the most energetic wave packets (see spectrograms below) and the ones with
the underwater explosions. We have obtained two laws (Favretto-Cristini et al., 3 . T % T I 1 ‘ s _ ;j%“ e ] R (Fso7.7)— % 1 the highest frequency content (> 100Hz). Their attenuation is low. At PS04 for instance,
2022, see figure on the right): a law for UXO detonated on the sea bottom §> .= 1 _ & 1 5 32;..'.“; - wa S I (e S 0] r s TR R R though body waves amplitudes are low, the amplitude of the H phase is as large as at PS02
(orange in the figure) and an other for UXO detonated in the water column (in = 175 t I .- { [ “>— pam—. NS — p— : | which is twice closer from the source.
floating barrels, blue in the figure). V.f" L i ok e & 5 5 5 We have also detected acoustic phases (I on the spectrograms) at station PS02.
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