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Earthquakes infaround Belgium

A ROB is official agency
monitoring seismicity in
Belgium

A First seismometer installed in
1898

A Continuous recording since
1910

A Digital network since 1985

A Currently 30+ seismometers
and 15+ accelerometers

A South: rock sites
North: soft sediment sites

A Impact events since 1900
A 5M5 earthquakes
A 25M4 earthquakes
A 40+M3 events
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History of BE macroseismic data gathering =

From disaster file ordering
to a consistent database
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History of BE macroseismic data gathering =z

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

First surveys I

ROB surveys L

Traditional v2 = V3

Online
DYFI? inquiry | TETTTTTTE
Field surveys . T n : i
Letters EEEEEEEEEEEEEEEEEEEEEEERN
Press articles "N E EEEEENEEENEENE S E ®E = n

J Seismol
https=//doi.org/10.1007/510950-024- 10266-9

RESEARCH m

Check for
uj

The Belgian traditional macroseismic (BTM) database
of the twentieth century

Ben Neefs( - Koen Van Noten® -
Kris Vanneste™ - Thierry Camelbeeck ©
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Compilation of all Belgian macroseismic data Neefs et al. 2024
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History of BE macroseismic data gathering =z

Effects on people vl v2 v3 wd v b
People perceive the earthguake indoors + v
perceive the earthguake outdoors + v
are awakened v v
flee outdoors v v
lose their balance 4
People describe swaying or light trembling + v v v
RO B S u rveys theirexperience as  moderate vibration v v v
strong shaking or rocking of the whole building v v v
Version Timerange [Events Intensity range Questions Forms Quality T v 229w s
swing moderately v v
vl 1932-1951 3 1-7 31* 2343 B A
China and glasses rattle or clatter together : : :’
break
VZ 1 9 3 8 1 5 ‘? 3 1 3 04 B Woodwork creaks v v v
* %k Windows and doors ratfle h : v v :
v3 1951-1953 2 1-7 27 677 A swing open orshut
windowpanes break + v v v
Furniture shakes visibly v v o
v4 1952-1987 42** 1-7 37 10252 A shifs v v v v
overturns v v
Small, top-heavy and/or precariously supported objects shift or fall + v v v
VS 1988-1996 7 1-7 9 6183 B Smallc;l;i-c-t-s-sfxordinarystabilityfall - v
Objects fall from shelves in large numbers
vs 2001—2002 2 1—? 20 565 B Heawy objects fall to the ground e
Animals indoor are uneasy
Farm animals are frightened
Liquids oscillate or spill from well-filled containers
Liquids splash from containers, tanks and pools
Damage to buildings vl v2 v3 wd v b
Walls hair-line cracks in very few walls v
1 Seismol Cracks in many walls v v v v
https=//doi.org/10.1007/510950-024- 10266-9 large and extensive cracks in most walls v v
serious failure of walls v
LISSIANIEE ") Plaster fall of small pieces + v v
et bot fall of fairly large pieces v v
Chimneys partial collapse v Y Y
The Belgian traditional macroseismic (BTM) database fracture at the roofline N A A A
of the twentieth century Roofs roof tiles detachment
E M S. 9 8 structural failure of roofs and floors
Ben Neefs® - Koen Van Noten(® - . . Other ::a.:l of Iofo.sz_st.:nesl,fmm Ltlppt:r palnf of buildings v v
. . ailure of individual non-structural elements
Kris Vanneste Thierry Camelbeeck d I ag n OStI CS total or near total collapse

" : .. PhD Neefs 2025
Compilation of all Belgian macroseismic data Neefs et al. 2024
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2TM Belgian Traditional Macroseismic database::

A 1900z 2002
A 80 felt events

A 23,950 IDPs
A With sources!

RESEARCH

of the twentieth century

Ben Neefs( - Koen Van Noten® -
Kris Vanneste™ - Thierry Camelbeeck ©

The Belgian traditional macroseismic (BTM) database
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2TM Belgian Traditional Macroseismic database -

p homepage P query by locality  p query BTM earthquake catalog
Listed entries: 80. ? @ ;_D) p 7
Year Mo Da Ho Mi Se Epicentral area MDPs Imax 2
I931 US UY 1Z Z5 56 HOUDENG-AIMERIES 5 4=5 N ‘T\
1931 06 07 00 25 21 DOGGERBANK (NORTH SEA) 14 4-5 AR
1932 11 20 23 36 52 UDEN (N) 576 5-6 \fFJv‘w/ L e
1933 03 23 18 48 DIKSMUIDE 19 5 V.
1935 06 22 07 06 VERVIERS-THEUX 5 4-5 ‘
- 1936 11 05 00 41 44 GOUY-LEZ-PIETON 5 4-5
A 1900 2002 1938 06 11 10 57 36 ZULZEKE-NUKERKE 1230 7 .
Z 1940 01 07 16 28 52 LA LOUVIERE 17 5 Koln
1940 01 07 20 32 44 LA LOUVIERE 7 F y
1940 01 0% 03 42 07 LA LOUVIERE 5 4-5
1949 04 03 12 33 40 HAVRE-BOUSSOIT 227 7
- 1949 04 14 01 09 14 HAVRE-BOUSSOIT 15 5 X /f“’
= A
A 80 felt events 1938 June 11 10:57:36.00 [link ] Q’,}m@ Int
ZULZEKE-NUKERKE : < 3
Dataset by MDP set by NEAL2024 & ;
2-3
-, Y% Epicentre  [50.733, 3.617] 7 [EMS-98] MS 5.0 3 O
A 23,950 IDPs 5
) NMDP 1230 Imax 7 EMS-98 (F)
Place Sc Lat Lon Int. , e
W' h | MASSEMEN 50.981 3.874 7 @ 2 4-5
A It Sources. CHASTRE-VILLEROUX-BLANMONT 50.621 4.636 7 @ 5
OTTIGNIES 50.666 4.567 7 €9 i ( .
MOUSCRON 50.744 3.216 7 @ 67
HENNUYERES 50.638 4.170 7 i 7 O
OUENAST 50.672 4.156 7 @ @ ¢
REBECQ-ROGNON 50.665 4.133 7 (i 3 g
NIL-SAINT-VINCENT-SAINT-MARTIN 50.640 4.674 7 (@ s @
50.688 3.857 7 (i 5 ® 20
1 Seismal 50.664 3.889 7 @ 0 @ |
https2//doi.org/10.1007/510950-024-10266-9 50.959 3.780 7 ( ;'—J . - 10-11
SN _TJ&A A_D70Q it | [1}
RESEARCH 4')
aire.

The Belgian traditional macroseismic (BTM) database httDS://SeismO IOC]V be/m |d op
of the twentieth century

Ben Neefs( - Koen Van Noten® -
Kris Vanneste™ - Thierry Camelbeeck ©

" : e PhD Neefs 2025
Compilation of all Belgian macroseismic data Neefs et al. 2024



https://seismology.be/midop

A 200272025

A USGS DYFI approach

A CWS =5 * felt + motion + reaction + 2 * stand + 5 *
shelf + 2 * picture + 3 * furniture + 5 * damage

A for CWS > 6.53: Cll = 3.40 * loge(CWS).38
Al O AT U OEAl”o OAODPI T OA
Al O O1T 1T 0 AEAI 66 OAODPI T OAO

A 39 felt events

A 21,670 individual reports -> 1,220 IDPs

A 3 M4,3M3, 14 M2, 16 M1, 3 M0.9

W

Q2 >

EOM Belgian Online Macroseismic database

Royal Observatory
of Belgium
mail
Date et heure (approximatives) du tremblement de terre
*****
Quelle était votre localisation lors du tremblement de terre?
e
A Voure pays n'est pas dans ka liste? Conlacles
Ou étiez-vous lorsque le tremblement de terre s'est produit?
W
E

Ressenti du tremblement de terre

Votre expérience du tremblement de terre

Compilation of all Belgian macroseismic data
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J Crossborder macroseismic initiatives —

6°E

error=%1.11 km) -\“‘w\i

BEz DEZ NL - FR collaboration

= 52°N
Rotterdam
©

's»Heﬂog)enbosch

asselt
%

50°N

Epicentre

6°E

BEz FR collaboration

e.g. 2011 GochMw 3.7 e.g. 2015 Ramsgate Mw 3.7

Van Noten et al. 201



W
PR ROR K

Ol vsETMl Eschweilelsdorf 2002, ML 4.9

Traditional DYEI

4°E 6°E
A «, The
% Netherlands A

The S
Netherlands

]

Expert / Manual ok

Germany
55

50 A

45

P

oot 2 P ‘ |
" y Y Y
.z;)’ A l;% Fy ";g’.;f( %4%
- B 2 :}';" reds DY Epicenter

b "" rw'[g Yoo WUk SR ) ¢ o
; XL G AP S8 r S, (I 2 R AN DYEFI
IR Aot /"A’I?‘z‘ (ST 1 b ARG
Vot B BN a2 e s F

PR O S S 75 .
Ll averaging

'

4.0

35

30

25

traditional intensity (manual)

| 50°N
20

B 25 s0 75 wmo ©s B
Community Weighted Sum (CWS) Traditional intensities
. . o - ‘ A ; 7 T T B
Automated a|gor|thm s G i | By Netheriands =Ly Netherlands
B 2 Germany = D Germany

from an expert approach

0| B

45

DYFI
aggregation

40
351
30

251

traditional intensity (algorithmic)

20

15 T T T T T T
) 0.0 25 5.0 75 100 125 150
Community Weighted Sum (CWS)

Smallermacroseismicfiid | Largerrhacroseismicfield
Higher intensities Lower intensities PhD Neefs 2025




125 year maximum intensity map

Traditional
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125 year maximum intensity map

Traditional
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125 yea maximum PGA map from Imax Mean seismic hazard mag75year return period (PGA)
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Performance of 125 yr Imax PGA map

c) sub municipalities
exceedance ratio: 0.51
n: 2583
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Performance of 125 yr Imax PGA map
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Performance of 125 yr Imax PGA map

Observed intensity
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Measured Vs30

Impact of Vs30 from slope 8hakemaf?
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BE ShakeMap configuratios "«

P

MAS SJF g *“(

Belglum
g

A Configuration files: ¢ WEA;?);\ERTO'S
A modules.conf N X .
A Added GMPEs used in Belgian PSHA son ~ France : _
A Added Camelbeeck et al. (2022) IPE for Hainaut region magnituce (st magnitude (macro) WESTERN
A gmpe_sets.conf .om . ow " ARDENNES
A stable_continental_rock é + e L 50 160
Seismotectonic zonation ; geeg

A active_crustal
A HainautGMPE sets
A Default GMPE segtable continental rock

A select.conf
A Addedhainautandrvrslayers

A model.conf Stable_continental_rock Roer Valley Graben

GMICE: AKO7 ™~ active_crustal
Loweredmin_nrespto 1 . '

Loweredmin_mmi_converto 3
Set default GMPE set stable_continental_share
Set default component to GEOMETRIC_MEAN

. GMPE for Mw =>4 | —

A event.xml from BELSHAKE Database
A traditional.xml or dyfi.xml
A Instrumental xml

4°F

 52°N

To T I o Do

................. : : ] 50°N

Tect. region type
[ stable Shallow Crust
HC Active Shallow Crust

[ Hainaut mlne Zone
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1938ZulzekeNukerkeM,, 5.2

Macroseismic Intensity Map KSB-ORB
ShakeMap: ZULZEKE-NUKERKE
Jun 11, 1938 10:57:36 UTC M5.2 N50.73 E3.62 Depth: 19.0km ID:rob_509
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Macroseismic Intensity Map KSB-ORB
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1967 Hainaut earthquake M.1

Macroseismic Intensity Map USGS
ShakeMap: CARNIERES
Mar 28, 1967 15:49:25 UTC M4.1 N50.46 E4.28 Depth: 3.0km ID:rob_597
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Macroseismic Intensity Map KSB-ORB
ShakeMap: CARNIERES
Mar 28, 1967 15:49:25 UTC M4.1 N50.46 E4.28 Depth: 3.0km ID:rob_597
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Macroseismic Intensity Map KSB-ORB
ShakeMap: COURT-SAINT-ETIENNE (BE)
Jul 13, 2008 13:45:49 UTC M2.9 N50.63 E4.58 Depth: 5.5km ID:rob_3069
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SHAKING |Not felt| Weak | Light | Moderate | Strong | Very strong Severe Violent | Extreme

DAMAGE | None | None | None |Very light| Light | Moderate |Moderate/heavy | Heavy | Very heavy

PGA(%g) $0.006630.0795| 0.954 4.99 8.76 15.4 27 47.4 >83.2

PGV(cm/s) |<0.00280.0383| 0.524 3.03 6.48 13.9 29.6 63.4 >136
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May 25, 2018 22:43:26 UTC M3.0 N51.19 E5.71 Depth: 18.7km ID:rob_6625
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SHAKING |Not felt| Weak | Light | Moderate | Strong |Very strong Severe Violent | Extreme

DAMAGE | None | None | None | Very light| Light | Moderate |Moderate/heavy| Heavy | Very heavy
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