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@ Strasbourg seismic swarms

Northern swarm
Wells GT1 and GT2 —
Vendenheim/Wantzenau

Activity : March 2018 — June. 2021

Catalog BCSF-RéNaSS :

« 3 eqM >3 (Mlv3.9on 26/6/2021;
MIv 3.6 on 4/12/2020; Mlv 3.3 on 22/1/2021)
11 eq 2<M<3
23 eq 1.5<M<2
309 eq M<1.5

Southern swarm
Strasbourg/Roberstau

Activity : Nov. 2019 — Apr. 2020

Catalog BCSF-RéNaSS :

* 1eqM >3 (Mi3.00n12/11/2019)
« 3eq2<M<3

17 eq 1.5<M<2

« 105eqM<1.5
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A EOST lowcost RaspberryShake network
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12/11/2019 earthquake
34 stations /46 phases
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7 RaspberryShake stations
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Northern cluster

Southern cluster

Seismicity From 2018
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Jul 2021

Magnitudes (MLv)
® MLv<1.0
® 10sSMLv<15
® 15<MLv<20
® 20sMLv<25
® 255 MLv<3.0
MLv 2 3.0
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etcu @ Depth distribution

Northern swarm Southern swarm
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Geological map at a depth of 4000m
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Focal mechanisms

2020-12-04 05:59:02

48.6630 7.8130
depth: 5.4
mag: 3.6

Strike Dip Rake

220 85 -10

311 80 -175

* 3+ 8 %15

2021-01-22 18:33:45

48.6640 7.8162
depth: 5.2
mag: 3.3

Strike Dip Rake
5 85

2019-11-12 13:38:13
48.6137 7.7900
depth: 5.3
mag: 3.0

Strike Dip Rake
195 B85 -10
286 80 -175
i I R

2019-11-13 22:42:40
48.6161 7.7923
depth: 4.3
mag: 2.3

Strike Dip Rake
285 90 -170
195 80 0
=3 £10£10

e
Region: FRANCE:GERMANY BORDER REGION

M < 5.5, only one point source

STF not constrained hence not shown

strike dip rake
310. 85. -167.

suke dp rake
3100 85.0-167.4 : best focal mechanism
RMS = 0677

Selected depth: 16.0 km

53 = number of components.
79% :index of confidonce

3,60 : Mw from waveform inversion

used ( : 48650 7.760
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Template matching +

H DD relocations
ReNaSSs catalog hypoDD relocation
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Southern cluster

Robertsau — Nov 2019

5émes Rencontres Scientifiques et Techniques Résif-
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HypoDD relocation (zoom)
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oo @ Induced/triggered/natural seismicity ?

Davis & Frohlich, SRL, 1993

Earthquakes  Earthquakes

Question Clearly NOt Clearly :
Induced Induced v
Background Seismicity Informations générales BERAss
1  Are these events the first known earthquakes NO YES
of this character in the region? Date & Heure Locale 12/11/2019 14:38:13
Temporal Correlation B Date & Heure UTC 12/11/2019 13:38:13
2 Is there a dlear correlatiofi between injection NO YES et Sl
and seismicity Longitude : 7.79°
Spatial Correlation Profondeur : 5 km
3a  Are epicenters near wells (within 5 km)? NO YES Magnitude : 3.0 MLv
3b Do some earthquakes occur at or near NO YES ( EvénementD
injection depths?
3¢ If not, are $ere known geolt;]gic NO YES
structures that may channel flow H _
to sites of earthquakes? CIIaSS|f|Ed bly BCSF
e RéNaSS as ‘induced
Injection Practices I}
event

4a  Are changes in fluid pressure at well bottoms NO YES
sufficient to encourage seismicity?

4b  Are changes in fluid pressure at hypocentral NO YES
locations sufficient to encourage seismicity?

TOTAL "YES” ANSWERS 0 7
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Northern cluster

La Wantzenau — Mar 2018/June 2021

5émes Rencontres Scientifiques et Techniques Résif-
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Induced (northern cluster) and triggered (southern cluster) seismicity related to the
deep geothermal site (Geoven/Georhin) (12 felt earthquakes 2<Mlv<4)

J. Schmittbuhl; S. Lambotte; O. Lengliné; M. Grunberg; H. Jund; J. Vergne; F. Cornet; C. Doubre; F. Masson. Induced and triggered seismicity
below the city of Strasbourg, France from November 2019 to January 2021. Comptes Rendus. Géoscience, Online first (2021), pp. 1-24. doi :
10.5802/crgeos.71.

O

O O O O

Mechanisms for remote triggering (Southern cluster — 5km) ?
Mechanisms for delayed triggering (Northern cluster — 6 months) ?
A moratorium on regional EGS projects since Dec 4, 2020 (M3.6)
Limited-access to industrial data

On-going expertise on behalf of the prefecture -> first lessons

(relevance of the conceptual model, transfer from previous projects, initial knowledge
of the reservoir, effective size of the reservoir, injected volumes, project management,
risk management, etc)

Future projects: ITI GeoT / ANR PrESENCE (2022-2025) / ...
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s @ Earthquake characteristics

PGV [cm/s] | 0.01-0.02 | 0.03-0.09 0.07ﬁ3 0.2-06 0*1 6 1.3-4.4 3.5-11.6 9-31 25-82 66-219 176-584 >412
PGA [crnls’] 0212 0.6-3.0 1 .%7.3 4-18 9 21-105 51-258 126-630 | 310-1540 | 750-3540 | 1830-9170| > 4470
w2 1 1 v
S 2 | notfelt | scarcly stro
i ."E’ felt felt, hajr
= crack
0
col [ fogp ;S
= 1 magnitude 2 / 3 B'ﬂ’,,' §f’2°“ 5 Abstadt, 1911 6 LM».;%?OQ T lzmit 1999 8
< 104 Soultztsous-Foréts Mw 5.7 *
a / 27 * Ma2.9
. ' *
g il | / / /
15
D [em] 02-06 0.6\ 1.9 19-59 59-186 18.6-59 59-184 184 - 583 >583
L [km] 0.01-0.04 0.04 -\0.16 0.16 - 0.64 } 0.64-26 26-10 10-40 40 - 160 > 160
Energy 1 x 3% %1000 / % 32,000 % 1,000,000 x 32,000,000 x1,000,000,000 (x32,000,000,000

[Zang et al, 2014]

Strasbourg earthquakes: M3.0/M3.9
L ~ 100-500m
D~1-5cm
5émes Rencontres Scientifiques et Techniques Résif-
Epos, Obernai, 15-18 novembre 2021
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i @ Sismicity history
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