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Supplementary Figures
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Figure S1.  Overview of the near- and onshore actively producing Dutch gas fields included in this study (status on June 1st, 2025). Depth contours for the top of the stratigraphic units of the main reservoir layer containing the gas fields. The information on whether a field was produced as well as the main stratigraphic unit of the field were obtained from www.nlog.nl. Note that on December 11th, 2025, the operator NAM announced that production from the gas fields Assen, Witten, Witterdiep, Eleveld, Vries and Grolloo (all located in the north of the province of Drenthe) has been terminated as production of the remaining limited volumes was no longer profitable.
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Figure S2.  Overview of the near- and onshore Dutch prospects included in this study (status on June 1st, 2025). Depth contours for the top of the stratigraphic units of the main reservoir layer containing the gas fields. The information on the main stratigraphic unit of the field was obtained from www.nlog.nl.  
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Figure S3.  Overview of the granted Dutch geothermal heat licenses included in this study (status on June 1st, 2025). Depth contours for the top of the stratigraphic units of the main reservoir layer from which the heat is extracted. The information on the main stratigraphic unit of the reservoir layer was obtained from www.nlog.nl.  
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Figure S4.  Overview of the Dutch gas storage sites included in this study (status on September 1st, 2025). Depth contours for the top of the stratigraphic units of the main reservoir layer in which the gas is stored. The information on the main stratigraphic unit of the reservoir layer was obtained from www.nlog.nl.  
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Figure S5.  Population density map of the Netherlands. In white contours the outlines of the selected gas fields and geothermal heat licenses are shown:  1 - Groningen gas field; 2 – Bergermeer gas field and gas storage location; 3 – Eleveld gas field; 4 – Roswinkel gas field; 5 – Emmen gas field; 6 – Gaag gas field; 7 – Californië IV geothermal heat license; 8 – Delft I geothermal heat license; 9 – Klazienaveen I geothermal heat license; 10 – Kwintsheul geothermal heat license; 11 – Leeuwarden I geothermal heat license; 12 – Luttelgeest geothermal heat license; 13 – Middenmeer I geothermal heat license.
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	Figure S6.  The variability of MTOL with depth for a) DS1-damage, b) DS2-damage, and c) chance of fatality.  The grey symbols indicate fields below the Zechstein salt layer, the black symbols fields located in layers above the Zechstein salt. PF – producing fields, PP – prospect fields, GT – geothermal heat licenses, SF – storage site locations.
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Figure S7.  Perturbation of the ground motion variability dGM as used in our MTOL calculations (see also Figure 2) and the calibrated dGM values derived for our earthquake scenario’s. Note that the calibrated values for the Huizinge 2012-08-16 and Zeerijp 2025-11-14 events are identical. The substantial difference in calibrated dGM values between the Hellum and the Zeerijp/Huizinge events expresses the significant between-event variability due to variations in salt thickness and local site amplification effects.
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Figure S8.  Maps showing for each producing field, prospect, geothermal hear license and gas storage site which DS1 acceptance criteria (individual or aggregate) results in the lowest MTOL value.
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Figure S9.  Map showing the KNMI monitoring network (orange dots) and the associated spatially varying magnitude of completeness as operational on November 1st, 2025.



Supplementary Tables
Table S1.  Overview of the MTOL values derived based on the individual risk acceptance criteria for the near- and onshore actively producing Dutch gas fields included in this study (status on June 1st, 2025).  The abbreviations of the stratigraphic units (SU) correspond to the abbreviations of the group names in Figure 2. Note that the MTOL values for fields indicated in red are unreliable due to the shallow depth of the field, which is outside the usable range of the GMPE of 1-8 km (Ruigrok et al., 2026). 
	Name gas field
	SU
	Depth (km)
	MTOL(DS1)
	MTOL(DS2)
	MTOL(FC)

	'Ameland-Oost'
	'RO'
	-3.25
	2.9
	3.6
	3.9

	'Ameland-Westgat'
	'RO'
	-3.24
	3.0
	3.6
	4.0

	'Anjum'
	'RO'
	-3.76
	3.1
	3.8
	3.9

	'Assen'
	'RO'
	-2.93
	2.9
	3.6
	3.8

	'Bedum'
	'RO'
	-2.89
	2.9
	3.5
	3.7

	'Blija-Ferwerderadeel'
	'RO'
	-2.52
	2.8
	3.5
	3.7

	'Blija-Zuid'
	'RO'
	-2.64
	2.8
	3.5
	3.7

	'Blija-Zuidoost'
	'RO'
	-2.65
	2.8
	3.5
	3.7

	'Botlek'
	'RB'
	-2.60
	2.6
	3.3
	3.7

	'Coevorden'
	'ZE'
	-2.20
	2.6
	3.3
	3.7

	'Collendoorn'
	'DC'
	-2.68
	2.8
	3.5
	3.7

	'De Blesse'
	'KN'
	-1.69
	2.3
	3.0
	3.5

	'De Lier'
	'KN'
	-1.22
	1.7
	2.5
	3.1

	'De Wijk'
	'NL'
	-0.20
	0.0
	1.0
	1.6

	'Den Velde'
	'ZE'
	-2.38
	2.8
	3.4
	3.7

	'Diever'
	'RO'
	-2.10
	2.7
	3.3
	3.7

	'Eesveen'
	'RO'
	-2.03
	2.7
	3.3
	3.7

	'Eleveld'
	'RO'
	-3.26
	2.9
	3.6
	3.8

	'Ezumazijl'
	'RO'
	-3.93
	3.1
	3.8
	4.0

	'Faan'
	'RO'
	-3.24
	2.9
	3.6
	3.8

	'Feerwerd'
	'RO'
	-3.37
	3.0
	3.7
	3.8

	'Gaag'
	'RB'
	-3.01
	2.8
	3.6
	3.8

	'Geesbrug'
	'ZE'
	-2.99
	2.9
	3.5
	3.8

	'Grolloo'
	'DC'
	-3.48
	3.0
	3.7
	3.9

	'Grootegast'
	'RO'
	-2.81
	2.9
	3.5
	3.7

	'Grouw-Rauwerd'
	'KN'
	-1.79
	2.2
	3.0
	3.5

	'Hardenberg'
	'DC'
	-2.68
	2.8
	3.5
	3.7

	'Hardenberg-Oost'
	'DC'
	-2.80
	2.9
	3.5
	3.7

	'Harkema'
	'RO'
	-2.54
	2.8
	3.5
	3.7

	'Heinenoord'
	'RB'
	-2.23
	2.5
	3.3
	3.6

	'Hekelingen'
	'RB'
	-2.44
	2.6
	3.3
	3.6

	'Kollum'
	'RO'
	-3.23
	2.9
	3.6
	3.8

	'Kollum-Noord'
	'RO'
	-3.21
	3.0
	3.6
	3.8

	'Kommerzijl'
	'RO'
	-3.38
	3.0
	3.7
	3.8

	'L12a-B'
	'RO'
	-3.00
	4.2
	4.8
	4.8

	'L12b-C'
	'RB'
	-2.52
	3.5
	4.2
	4.3

	'L15b-A'
	'RO'
	-2.88
	3.4
	4.1
	4.3

	'Langezwaag'
	'KN'
	-1.81
	2.2
	3.0
	3.5

	'Lauwersoog'
	'RO'
	-3.93
	3.2
	3.9
	4.1

	'Leens'
	'RO'
	-3.49
	3.0
	3.7
	3.8

	'Leeuwarden-Nijega'
	'KN'
	-1.78
	2.3
	3.0
	3.5

	'Loon op Zand'
	'RN'
	-2.66
	2.7
	3.4
	3.7

	'Loon op Zand-Zuid'
	'RN'
	-2.61
	2.6
	3.4
	3.7

	'Maasdijk'
	'RB'
	-3.57
	3.0
	3.7
	3.8

	'Marum'
	'RO'
	-2.40
	2.8
	3.4
	3.7

	'Middelburen'
	'RO'
	-2.32
	2.7
	3.4
	3.7

	'Middelie'
	'RB'
	-1.83
	2.2
	3.0
	3.5

	'Moddergat'
	'RO'
	-3.78
	3.1
	3.8
	3.9

	'Molenpolder'
	'RO'
	-3.09
	2.9
	3.6
	3.8

	'Monster'
	'RB'
	-3.14
	2.8
	3.5
	3.7

	'Munnekezijl'
	'RO'
	-3.53
	3.0
	3.7
	3.8

	'N05-A'
	'RO'
	-3.44
	4.2
	4.8
	4.8

	'N07-FA'
	'RO'
	-3.35
	3.3
	4.0
	4.2

	'Nes'
	'RO'
	-3.63
	3.1
	3.8
	3.9

	'Nieuwehorne'
	'KN'
	-1.82
	2.2
	3.0
	3.5

	'Noordwolde'
	'KN'
	-1.77
	2.2
	2.9
	3.5

	'Oostrum'
	'RO'
	-3.44
	3.0
	3.7
	3.8

	'Opeinde'
	'KN'
	-1.79
	2.2
	2.9
	3.5

	'Opeinde-Zuid'
	'KN'
	-1.79
	2.2
	3.0
	3.5

	'Opende-Oost'
	'RO'
	-2.48
	2.8
	3.5
	3.7

	'Oppenhuizen'
	'ZE'
	-1.95
	2.7
	3.4
	3.7

	'Oud-Beijerland Noord'
	'RB'
	-2.39
	2.6
	3.3
	3.6

	'Oudeland'
	'RB'
	-2.03
	2.4
	3.2
	3.6

	'Pernis'
	'KN'
	-1.31
	1.8
	2.6
	3.4

	'Pernis-West'
	'KN'
	-1.50
	2.0
	2.8
	3.5

	'Pieterzijl Oost'
	'RO'
	-3.30
	3.0
	3.6
	3.8

	'Q10-A'
	'RB'
	-2.04
	4.3
	5.0
	>5.5

	'Q16-FA'
	'RB'
	-3.36
	3.8
	4.4
	4.4

	'Reedijk'
	'RB'
	-2.76
	2.7
	3.5
	3.7

	'Rustenburg'
	'RO'
	-2.25
	2.7
	3.4
	3.7

	'Saaksum'
	'RO'
	-3.43
	3.0
	3.7
	3.8

	'Schoonebeek Gas'
	'ZE'
	-2.71
	2.8
	3.5
	3.7

	'Sonnega-Weststellingwerf'
	'KN'
	-1.72
	2.2
	2.9
	3.5

	'Spijkenisse-Intra'
	'RB'
	-2.58
	2.7
	3.4
	3.7

	'Spijkenisse-Oost'
	'RB'
	-2.49
	2.6
	3.3
	3.6

	'Spijkenisse-West'
	'RB'
	-2.60
	2.7
	3.4
	3.7

	'Sprang'
	'RN'
	-2.82
	2.8
	3.5
	3.7

	'Surhuisterveen'
	'RO'
	-2.50
	2.8
	3.4
	3.7

	'Tietjerksteradeel'
	'RO'
	-2.42
	2.7
	3.4
	3.7

	'Vinkega'
	'RO'
	-1.99
	2.7
	3.4
	3.7

	'Vries'
	'RO'
	-3.06
	2.9
	3.6
	3.8

	'Waalwijk-Noord'
	'RB'
	-2.95
	2.8
	3.5
	3.7

	'Wanneperveen'
	'NL'
	-0.34
	1.0
	1.9
	2.2

	'Warffum'
	'RO'
	-2.96
	2.9
	3.5
	3.7

	'Warga-Wartena'
	'KN'
	-1.71
	2.2
	2.9
	3.5

	'Westbeemster'
	'RO'
	-2.58
	2.8
	3.5
	3.7

	'Weststellingwerf'
	'ZE'
	-1.88
	2.4
	3.2
	3.6

	'Wieringa'
	'RO'
	-3.45
	3.0
	3.7
	3.8



Table S2.  Overview of the MTOL values derived based on the individual risk acceptance criteria for the near- and onshore prospect gas fields included in this study (status on June 1st, 2025).  The abbreviations of the stratigraphic units (SU) correspond to the abbreviations of the group names in Figure 2. Note that the MTOL values for fields indicated in red are unreliable due to the shallow depth of the field, which is outside the usable range of the GMPE of 1-8 km (Ruigrok et al., 2026). 
	Name prospect field
	SU
	Depth (km)
	MTOL(DS1)
	MTOL(DS2)
	MTOL(FC)

	'Allardsoog'
	'RO'
	-2.58
	2.8
	3.5
	3.7

	'Assen-Zuid'
	'RO'
	-3.22
	2.9
	3.6
	3.8

	'Beerta'
	'RO'
	-3.24
	2.9
	3.6
	3.8

	'Boskoop'
	'RB'
	-2.31
	2.5
	3.2
	3.6

	'Buma'
	'ZE'
	-3.09
	2.9
	3.6
	3.8

	'Burum'
	'RO'
	-3.54
	3.0
	3.7
	3.8

	'Deurningen'
	'ZE'
	-0.93
	2.3
	3.0
	3.7

	'Egmond-Binnen'
	'RB'
	-1.44
	1.9
	2.7
	3.6

	'Exloo'
	'ZE'
	-3.43
	3.0
	3.7
	3.9

	'Ezumazijl-South'
	'RO'
	-3.89
	3.2
	3.9
	4.0

	'Haakswold'
	'ZE'
	-1.51
	2.5
	3.2
	3.7

	'Haakswold'
	'ZE'
	-1.62
	2.6
	3.3
	3.7

	'Heiloo'
	'RB'
	-1.68
	2.2
	2.9
	3.5

	'Hollum-Ameland'
	'RO'
	-3.00
	2.9
	3.6
	3.8

	'Kerkwijk'
	'RB'
	-2.65
	2.7
	3.4
	3.7

	'Kijkduin-Zee'
	'RB'
	-3.38
	3.0
	3.7
	4.1

	'L11-Elliot'
	'DF'
	-2.50
	4.6
	>5.5
	>5.5

	'L12a-A'
	'RO'
	-2.87
	4.1
	4.7
	4.8

	'Langebrug'
	'RO'
	-3.68
	3.1
	3.8
	3.9

	'Lankhorst'
	'ZE'
	-1.75
	2.6
	3.3
	3.7

	'M09-FA'
	'RO'
	-3.21
	3.0
	3.7
	4.0

	'M09-FB'
	'RO'
	-3.33
	3.4
	4.1
	4.3

	'M10-FA'
	'RO'
	-2.64
	3.9
	4.5
	4.5

	'M11-FA'
	'RO'
	-2.68
	3.7
	4.4
	4.3

	'Maasgeul'
	'RB'
	-2.84
	2.8
	3.6
	4.0

	'Marknesse'
	'NL'
	-0.50
	0.9
	1.8
	2.5

	'Marumerlage'
	'RO'
	-2.53
	2.8
	3.5
	3.7

	'Midlaren'
	'RO'
	-3.19
	2.9
	3.6
	3.9

	'Molenaarsgraaf'
	'RB'
	-2.77
	2.8
	3.5
	3.7

	'N04-B'
	'RO'
	-3.34
	4.3
	4.9
	4.8

	'N07-B'
	'RO'
	-3.34
	4.4
	5.0
	5.1

	'Nes-Noord'
	'RO'
	-3.20
	3.0
	3.6
	4.0

	'Nieuweschans'
	'RO'
	-3.82
	3.1
	3.8
	3.9

	'Oosterwolde'
	'RO'
	-2.33
	2.8
	3.5
	3.8

	'Oude Leede'
	'KN'
	-0.56
	1.6
	2.4
	3.2

	'P18-7'
	'RB'
	-3.67
	4.0
	4.6
	4.6

	'Papekop'
	'RN'
	-1.69
	2.1
	2.8
	3.5

	'Q02-A'
	'ZE'
	-2.62
	4.1
	4.7
	4.7

	'Q10-Beta'
	'ZE'
	-2.80
	4.5
	5.0
	>5.5

	'Q11-Beta'
	'RB'
	-2.40
	3.9
	4.5
	4.5

	'Q14-A'
	'RB'
	-2.59
	3.8
	4.4
	4.4

	'Rammelbeek'
	'ZE'
	-1.88
	2.6
	3.3
	3.7

	'Rodewolt'
	'RO'
	-3.11
	2.9
	3.6
	3.7

	'Schiermonnikoog-Wad'
	'RB'
	-2.55
	2.7
	3.4
	3.7

	'Stadskanaal'
	'ZE'
	-3.15
	2.9
	3.6
	3.8

	'Ternaard'
	'RO'
	-3.60
	3.1
	3.8
	4.0

	'Terschelling-Noord'
	'RO'
	-2.54
	2.8
	3.5
	3.9

	'Terschelling-West'
	'RO'
	-2.52
	2.8
	3.5
	3.8

	'Usquert'
	'RO'
	-2.91
	2.9
	3.5
	3.7

	'Valthermond'
	'ZE'
	-3.74
	3.1
	3.8
	3.9

	'Vlagtwedde'
	'ZE'
	-3.46
	3.0
	3.7
	3.8

	'Wassenaar-Diep'
	'RB'
	-2.87
	2.7
	3.4
	3.7

	'Werkendam-Diep'
	'RB'
	-2.97
	2.8
	3.5
	3.7

	'Witten'
	'RO'
	-3.11
	3.0
	3.6
	3.8

	'Woudsend'
	'ZE'
	-1.89
	2.6
	3.3
	3.7

	'Zevenhuizen-West'
	'RO'
	-2.57
	2.8
	3.5
	3.7

	'Zuidwijk'
	'RB'
	-2.54
	2.7
	3.4
	3.7





Table S3.  Overview of the MTOL values derived based on the individual risk acceptance criteria for the geothermal heat license areas included in this study (status on June 1st, 2025).  The abbreviations of the stratigraphic units (SU) correspond to the abbreviations of the group names in Figure 2. Note that the MTOL values for licenses indicated in red are unreliable due to the shallow depth of the field, which is outside the usable range of the GMPE of 1-8 km (Ruigrok et al., 2026). 
	Name license area
	SU
	Depth (km)
	MTOL(DS1)
	MTOL(DS2)
	MTOL(FC)

	'Andijk'
	'RO'
	-1.91
	2.6
	3.3
	3.7

	'Bleiswijk 1b'
	'NS'
	-1.66
	2.1
	2.8
	3.5

	'Bleiswijk II-III'
	'NS'
	-1.65
	2.2
	3.0
	3.5

	'Californie IV'
	'DI'
	-1.78
	2.3
	3.0
	3.5

	'Californie V'
	'DI'
	-1.80
	2.2
	2.9
	3.5

	'De Lier'
	'NS'
	-2.11
	2.4
	3.1
	3.6

	'Delft I'
	'NS'
	-1.94
	2.3
	3.1
	3.6

	'Den Haag I'
	'NS'
	-1.93
	2.1
	2.9
	3.5

	'Den Hoorn I'
	'NS'
	-1.82
	2.2
	2.9
	3.5

	'Den Hoorn I'
	'NS'
	-1.96
	2.5
	3.2
	3.6

	'Heemskerk'
	'RO'
	-2.29
	2.8
	3.4
	3.7

	'Heerlen'
	'DC'
	-0.25
	1.5
	2.3
	3.5

	'Honselersdijk'
	'NS'
	-2.28
	2.5
	3.2
	3.6

	'Kampen'
	'RO'
	-1.85
	2.6
	3.3
	3.7

	'Kampen II'
	'RO'
	-1.95
	2.6
	3.3
	3.7

	'Kerkrade I'
	'DC'
	-0.25
	< 0.0
	0.7
	2.1

	'Klazienaveen I'
	'RB'
	-2.86
	2.5
	3.2
	3.7

	'Kwintsheul'
	'NS'
	-2.07
	2.4
	3.1
	3.6

	'Lansingerland'
	'KN'
	-0.76
	1.0
	1.9
	2.7

	'Lansingerland III'
	'NS'
	-1.39
	1.3
	2.2
	3.1

	'Leeuwarden I'
	'RO'
	-2.45
	2.8
	3.5
	3.7

	'Luttelgeest'
	'RO'
	-1.90
	2.6
	3.3
	3.7

	'Luttelgeest II'
	'RO'
	-1.86
	2.6
	3.3
	3.7

	'Luttelgeest III'
	'RO'
	-1.80
	2.6
	3.3
	3.7

	'Maasdijk I'
	'NS'
	-2.40
	2.6
	3.3
	3.6

	'Maasland'
	'KN'
	-1.63
	2.0
	2.8
	3.5

	'Made I'
	'NS'
	-1.73
	2.3
	3.0
	3.5

	'Middenmeer I'
	'RO'
	-2.17
	2.7
	3.4
	3.7

	'Middenmeer II'
	'RO'
	-2.15
	2.7
	3.4
	3.7

	'Middenmeer III'
	'RO'
	-2.19
	2.7
	3.4
	3.7

	'Monster I'
	'NS'
	-2.24
	2.5
	3.2
	3.6

	'Naaldwijk'
	'NS'
	-2.27
	2.5
	3.2
	3.6

	'Naaldwijk II'
	'NS'
	-2.12
	2.3
	3.1
	3.5

	'Nootdorp-Oost I'
	'NS'
	-1.94
	2.3
	3.0
	3.5

	'Nootdorp-Oost II'
	'NS'
	-1.87
	2.1
	2.9
	3.5

	'Oostvoorne'
	'RB'
	-2.20
	2.4
	3.1
	3.6

	'Pijnacker-Nootdorp 4'
	'NS'
	-2.02
	2.3
	3.0
	3.6

	'Pijnacker-Nootdorp 5'
	'NS'
	-2.04
	2.4
	3.1
	3.6

	'Pijnacker-Nootdorp IV-D'
	'NS'
	-2.06
	2.4
	3.2
	3.6

	'Poeldijk'
	'NS'
	-2.13
	2.5
	3.2
	3.6

	'Poeldijk II'
	'NS'
	-2.02
	2.4
	3.2
	3.6

	'Vierpolders'
	'RB'
	-2.03
	2.4
	3.2
	3.5

	'Wateringen I'
	'NS'
	-1.86
	2.2
	2.9
	3.5

	'Zevenbergen'
	'NL'
	-0.31
	0.0
	1.0
	1.7

	'Zoetermeer I'
	'NS'
	-1.59
	2.1
	2.9
	3.5



Table S4.  Overview of the MTOL values derived based on the individual risk acceptance criteria for the gas storage sites included in this study (status on June 1st, 2025).  The abbreviations of the stratigraphic units (SU) correspond to the abbreviations of the group names in Figure 2. 
	Name storage site
	SU
	Type of gas stored
	Depth (km)
	MTOL(DS1)
	MTOL(DS2)
	MTOL(FC)

	'Alkmaar'
	'ZE'
	L-gas
	-1.92
	2.6
	3.3
	3.7

	'Bergermeer'
	'RO'
	H-gas
	-2.30
	2.7
	3.4
	3.7

	'Grijpskerk'
	'RO'
	L-gas
	-3.27
	3.0
	3.6
	3.8

	'Norg'
	'RO'
	L-gas
	-2.81
	2.8
	3.5
	3.7

	'P18-2'
	'RB'
	CO2
	-3.45
	4.2
	4.8
	>5.5

	'P18-4'
	'RB'
	CO2
	-3.60
	4.4
	>5.5
	>5.5

	'Q16-FA'
	'RB'
	CO2
	-3.36
	3.8
	4.5
	4.5



Table S5.  Overview of the MTOL values derived based on the aggregate risk acceptance criteria for the near- and onshore actively producing Dutch gas fields included in this study (status on June 1st, 2025).  The abbreviations of the stratigraphic units (SU) correspond to the abbreviations of the group names in Figure 2. Note that the MTOL values for fields indicated in red are unreliable due to the shallow depth of the field, which is outside the usable range of the GMPE of 1-8 km (Ruigrok et al., 2026). 
	Name gas field
	MTOL(DS1)
	MTOL(DS2)
	Name gas field
	MTOL(DS1)
	MTOL(DS2)

	'Ameland-Oost'
	3.3
	4.1
	'Marum'
	2.6
	3.3

	'Ameland-Westgat'
	3.6
	4.5
	'Middelburen'
	2.5
	3.2

	'Anjum'
	3.0
	3.7
	'Middelie'
	2.2
	2.9

	'Assen'
	2.5
	3.3
	'Moddergat'
	3.0
	3.8

	'Bedum'
	2.6
	3.4
	'Molenpolder'
	2.8
	3.5

	'Blija-Ferwerderadeel'
	2.7
	3.4
	'Monster'
	2.4
	3.3

	'Blija-Zuid'
	2.7
	3.4
	'Munnekezijl'
	2.9
	3.6

	'Blija-Zuidoost'
	2.7
	3.4
	'N05-A'
	4.2
	5.3

	'Botlek'
	2.2
	3.0
	'N07-FA'
	3.7
	4.5

	'Coevorden'
	2.4
	3.1
	'Nes'
	3.0
	3.7

	'Collendoorn'
	2.6
	3.3
	'Nieuwehorne'
	2.1
	2.8

	'De Blesse'
	2.2
	2.9
	'Noordwolde'
	2.0
	2.7

	'De Lier'
	1.5
	2.2
	'Oostrum'
	2.8
	3.6

	'De Wijk'
	0.0
	0.9
	'Opeinde'
	2.0
	2.8

	'Den Velde'
	2.7
	3.4
	'Opeinde-Zuid'
	1.9
	2.7

	'Diever'
	2.6
	3.3
	'Opende-Oost'
	2.6
	3.3

	'Eesveen'
	2.6
	3.3
	'Oppenhuizen'
	2.5
	3.2

	'Eleveld'
	2.6
	3.4
	'Oud-Beijerland Noord'
	2.2
	3.1

	'Ezumazijl'
	3.1
	3.8
	'Oudeland'
	2.4
	3.2

	'Faan'
	2.8
	3.5
	'Pernis'
	1.6
	2.3

	'Feerwerd'
	2.8
	3.6
	'Pernis-West'
	1.7
	2.6

	'Gaag'
	2.4
	3.3
	'Pieterzijl Oost'
	2.8
	3.6

	'Geesbrug'
	2.8
	3.5
	'Q10-A'
	3.6
	5.1

	'Grolloo'
	2.9
	3.7
	'Q16-FA'
	3.1
	4.3

	'Grootegast'
	2.8
	3.5
	'Reedijk'
	2.5
	3.3

	'Grouw-Rauwerd'
	2.1
	2.8
	'Rustenburg'
	2.6
	3.3

	'Grouw-Rauwerd'
	2.1
	2.8
	'Saaksum'
	2.9
	3.7

	'Hardenberg'
	2.6
	3.3
	'Schoonebeek Gas'
	2.6
	3.3

	'Hardenberg-Oost'
	2.7
	3.4
	'Sonnega-Weststellingwerf'
	2.0
	2.8

	'Harkema'
	2.7
	3.4
	'Spijkenisse-Intra'
	2.2
	3.1

	'Heinenoord'
	2.3
	3.1
	'Spijkenisse-Oost'
	2.1
	3.0

	'Hekelingen'
	2.2
	3.1
	'Spijkenisse-West'
	2.3
	3.2

	'Kollum'
	2.8
	3.5
	'Sprang'
	2.4
	3.2

	'Kollum-Noord'
	2.8
	3.6
	'Surhuisterveen'
	2.6
	3.3

	'Kommerzijl'
	2.9
	3.6
	'Tietjerksteradeel'
	2.6
	3.3

	'L12a-B'
	4.3
	5.2
	'Vinkega'
	2.6
	3.3

	'L12b-C'
	3.8
	4.5
	'Vries'
	2.6
	3.3

	'L15b-A'
	3.8
	4.5
	'Waalwijk-Noord'
	2.5
	3.3

	'Langezwaag'
	2.0
	2.8
	'Wanneperveen'
	0.9
	1.7

	'Lauwersoog'
	3.2
	4.0
	'Warffum'
	2.8
	3.4

	'Leens'
	2.9
	3.6
	'Warga-Wartena'
	2.1
	2.8

	'Leeuwarden-Nijega'
	2.3
	3.0
	'Westbeemster'
	2.7
	3.4

	'Loon op Zand'
	2.4
	3.3
	'Weststellingwerf'
	2.3
	3.0

	'Loon op Zand-Zuid'
	2.3
	3.1
	'Wieringa'
	2.9
	3.7

	'Maasdijk'
	2.6
	3.5
	
	
	





Table S6.  Overview of the MTOL values derived based on the aggregate risk acceptance criteria for the near- and onshore prospect gas fields included in this study (status on June 1st, 2025).  The abbreviations of the stratigraphic units (SU) correspond to the abbreviations of the group names in Figure 2. Note that the MTOL values for fields indicated in red are unreliable due to the shallow depth of the field, which is outside the usable range of the GMPE of 1-8 km (Ruigrok et al., 2026).
	Name gas field
	MTOL(DS1)
	MTOL(DS2)
	Name gas field
	MTOL(DS1)
	MTOL(DS2)

	'Allardsoog'
	2.7
	3.4
	'N04-B'
	4.3
	5.0

	'Assen-Zuid'
	2.5
	3.3
	'N07-B'
	4.3
	5.0

	'Beerta'
	2.7
	3.4
	'Nes-Noord'
	3.1
	3.8

	'Boskoop'
	2.3
	3.1
	'Nieuweschans'
	3.0
	3.7

	'Buma'
	2.6
	3.4
	'Oosterwolde'
	2.8
	3.5

	'Burum'
	2.9
	3.7
	'Oude Leede'
	1.3
	2.1

	'Deurningen'
	1.9
	2.8
	'P18-7'
	3.3
	4.5

	'Egmond-Binnen'
	1.8
	2.5
	'Papekop'
	1.9
	2.6

	'Exloo'
	2.9
	3.6
	'Q02-A'
	3.6
	4.5

	'Ezumazijl-South'
	3.1
	3.8
	'Q10-Beta'
	3.7
	4.8

	'Haakswold'
	2.3
	3.0
	'Q11-Beta'
	3.3
	4.3

	'Haakswold'
	2.5
	3.1
	'Q14-A'
	3.2
	4.2

	'Heiloo'
	2.0
	2.7
	'Rammelbeek'
	2.5
	3.2

	'Hollum-Ameland'
	2.9
	3.6
	'Rodewolt'
	2.8
	3.5

	'Kerkwijk'
	2.5
	3.3
	'Schiermonnikoog-Wad'
	2.8
	3.5

	'Kijkduin-Zee'
	2.7
	3.7
	'Stadskanaal'
	2.7
	3.4

	'L11-Elliot'
	4.5
	>5.5
	'Ternaard'
	3.0
	3.8

	'L12a-A'
	4.2
	4.8
	'Terschelling-Noord'
	2.9
	3.5

	'Langebrug'
	2.9
	3.7
	'Terschelling-West'
	2.8
	3.5

	'Lankhorst'
	2.4
	3.2
	'Usquert'
	2.8
	3.5

	'M09-FA'
	3.6
	4.4
	'Valthermond'
	2.9
	3.7

	'M09-FB'
	3.7
	4.5
	'Vlagtwedde'
	2.9
	3.7

	'M10-FA'
	3.8
	4.4
	'Wassenaar-Diep'
	2.2
	3.1

	'M11-FA'
	3.8
	4.4
	'Werkendam-Diep'
	2.7
	3.5

	'Maasgeul'
	3.0
	3.9
	'Witten'
	2.6
	3.4

	'Marknesse'
	0.9
	1.9
	'Woudsend'
	2.5
	3.2

	'Marumerlage'
	2.6
	3.2
	'Zevenhuizen-West'
	2.7
	3.4

	'Midlaren'
	2.7
	3.5
	'Zuidwijk'
	2.5
	3.4

	'Molenaarsgraaf'
	2.6
	3.3
	
	
	





Table S7.  Overview of the MTOL values derived based on the aggregate risk acceptance criteria for the geothermal heat license areas included in this study (status on June 1st. 2025).  The abbreviations of the stratigraphic units (SU) correspond to the abbreviations of the group names in Figure 2. Note that the MTOL values for licenses indicated in red are unreliable due to the shallow depth of the field. which is outside the usable range of the GMPE of 1-8 km (Ruigrok et al.. 2026).
	Name license area
	MTOL(DS1)
	MTOL(DS2)
	Name license area
	MTOL(DS1)
	MTOL(DS2)

	'Andijk'
	2.4
	3.2
	'Luttelgeest III'
	2.6
	3.2

	'BLEISWIJK 1b'
	1.9
	2.7
	'Maasdijk I'
	2.2
	3.1

	'Bleiswijk II-III'
	1.9
	2.7
	'Maasland'
	1.9
	2.6

	'Californie IV'
	2.2
	2.9
	'Made I'
	2.1
	2.9

	'Californie V'
	2.1
	2.9
	'Middenmeer I'
	2.6
	3.3

	'De Lier'
	2.2
	3.0
	'Middenmeer II'
	2.6
	3.3

	'Delft I'
	1.8
	2.7
	'Middenmeer III'
	2.7
	3.3

	'Den Haag I'
	1.6
	2.5
	'Monster I'
	2.2
	3.0

	'Den Hoorn I'
	1.7
	2.6
	'Naaldwijk'
	2.1
	3.0

	'Den Hoorn I'
	2.0
	2.9
	'Naaldwijk II'
	2.0
	2.8

	'Heemskerk'
	2.4
	3.2
	'Nootdorp-Oost I'
	1.9
	2.8

	'Heerlen'
	1.1
	2.0
	'Nootdorp-Oost II'
	1.9
	2.7

	'Honselersdijk'
	2.1
	3.0
	'Oostvoorne'
	2.2
	2.9

	'Kampen'
	2.4
	3.1
	'Pijnacker-Nootdorp 4'
	2.0
	2.8

	'Kampen II'
	2.3
	3.1
	'Pijnacker-Nootdorp 5'
	2.0
	2.8

	'Kerkrade I'
	-0.5
	0.4
	'Pijnacker-Nootdorp IV-D'
	2.0
	2.9

	'Klazienaveen I'
	2.2
	3.0
	'Poeldijk'
	2.0
	3.0

	'Kwintsheul'
	2.0
	2.8
	'Poeldijk II'
	1.9
	2.9

	'Lansingerland'
	0.9
	1.6
	'Vierpolders'
	2.3
	3.0

	'Lansingerland III'
	1.2
	1.9
	'Wateringen I'
	1.8
	2.7

	'Leeuwarden I'
	2.5
	3.3
	'Zevenbergen'
	0.0
	0.8

	'Luttelgeest'
	2.5
	3.2
	'Zoetermeer I'
	1.7
	2.5

	'Luttelgeest II'
	2.5
	3.2
	
	
	



Table S8.  Overview of the MTOL values derived based on the aggregate risk acceptance criteria for the gas storage sites included in this study (status on June 1st. 2025).  The abbreviations of the stratigraphic units (SU) correspond to the abbreviations of the group names in Figure 2. 
	Gas storage site
	MTOL(DS1)
	MTOL(DS2)
	Gas storage site
	MTOL(DS1)
	MTOL(DS2)

	'Alkmaar'
	2.2
	3.0
	'P18-2'
	3.5
	4.7

	'Bergermeer'
	2.3
	3.2
	'P18-4'
	3.7
	>5.5

	'Grijpskerk'
	2.8
	3.5
	'Q16-FA'
	3.2
	4.3

	'Norg'
	2.6
	3.3
	
	
	





Table S9 Overview of the number of households (HH) expected to experience DS1 damage or CDI3 nuisance when an earthquake corresponding to the aggregate [N(DS1) ≥1]/ [N(DS2) ≥1] criteria. respectively. were to occur. The representative gas fields and licenses have been selected based on depth variation as well as variability in population density in the vicinity of the operation. The abbreviations of the stratigraphic units (SU) correspond to the abbreviations of the group names in Figure 2. #HH(DS1) – number of households expected to experience DS1 damage; #HH(CDI3) – number of households expected to feel the earthquake (CDI3 nuisance). 
	Gas field
	Depth 
(km)
	SU
	DS1 damage
	DS2 damage

	
	
	
	MTOL
(DS1)
	#HH
(CDI3)
	MTOL
(DS2)
	#HH
(DS1)
	#HH
(CDI3)

	Bergermeer
	-2.30
	RO
	2.4
	11.085
	3.2
	1.837
	61.279

	Eleveld
	-3.26
	RO
	2.6
	7.461
	3.4
	1.194
	45.240

	Emmen
	-3.14
	ZE
	2.6
	7.179
	3.3
	1.477
	31.076

	Gaag
	-3.02
	RB
	2.4
	20.359
	3.3
	1.910
	151.100

	Groningen
	-2.79
	RO
	2.4
	12.803
	3.3
	2.800
	58.231

	Roswinkel
	-2.11
	RB
	2.3
	6.163
	3.0
	1.059
	29.584

	

	Geothermal license
	Depth 
(km)
	SU
	DS1 damage
	DS2 damage

	
	
	
	MTOL
(DS1)
	#HH
(CDI3)
	MTOL
(DS2)
	#HH
(DS1)
	#HH
(CDI3)

	Californië-IV
	-1.78
	DI
	2.2
	3.287
	2.9
	218
	23.388

	Delft I
	-1.94
	KN
	1.8
	11.022
	2.7
	3.698
	78.632

	Klazienaveen
	-2.86
	RB
	2.3
	3.954
	3.1
	742
	18.235

	Kwintsheul
	-2.07
	NS
	2.0
	12.563
	2.8
	1.419
	85.089

	Leeuwarden
	-2.45
	RO
	2.5
	9.084
	3.3
	2.274
	37.991

	Luttelgeest
	-1.80
	RO
	2.6
	2.657
	3.3
	324
	18.409

	Middenmeer-I
	-2.17
	RO
	2.6
	5.968
	3.3
	615
	36.585
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Table S10 Overview of induced seismic events associated with no longer producing gas fields. The seismic events have been divided into events occurring during the production of the gas fields and trailing events. In addition. the magnitude of the strongest events in both datasets have been given.
	Field name
	Start production
	Finish production
	# events during production
	# trailing events
	Mmax during production
	Mmax trailing events
	Notes

	'Annerveen'
	1-1-1973
	1-7-2021
	94
	5
	2.4
	1.4
	Some potentially from neighboring field

	'Appelscha'
	1-1-1999
	1-9-2011
	4
	0
	2.5
	-
	

	'Bergen'
	13-10-1978
	1-12-2024
	3
	0
	2.7
	-
	

	'Boerakker'
	1-7-1998
	1-3-2022
	1
	0
	0.7
	-
	

	'Castricum-Zee'
	1-7-2001
	1-12-2004
	0
	5
	-
	2.5
	Seismic events occurred 9 years after termination of production and within a 1-month period. Association with former gas production is still unresolved. See for more information on these events Muntendam-Bos et al. (2022)

	'Dalen'
	1-1-1974
	1-1-2018
	4
	1
	2.2
	2
	

	‘Eleveld’
	1-1-1975
	1-1-2026
	51
	1
	2.8
	3.0
	

	'Emmen'
	1-1-1969
	1-2-2018
	15
	0
	2.3
	-
	

	'Emmen-Nieuw Amsterdam'
	1-1-1975
	1-1-2019
	1
	0
	1.7
	-
	

	'Groningen'
	1-1-1963
	1-10-2023
	1489
	73
	3.6
	3.4
	Some potentially from neighboring fields

	'Houwerzijl'
	1-6-2000
	1-10-2010
	0
	1
	0
	1.4
	Potentially from neighboring field

	'Metslawier'
	1-12-1997
	1-7-2016
	1
	0
	1.4
	-
	

	'Pasop'
	1-8-1997
	1-3-2015
	1
	1
	0.9
	0.6
	

	'Q04-B'
	22-12-2000
	1-5-2021
	2
	0
	2.6
	-
	

	'Roden'
	1-1-1976
	1-2-2003
	4
	4
	2.1
	1.7
	Some potentially from neighboring field

	'Roswinkel'
	1-9-1980
	1-11-2006
	36
	1
	3.4
	1.7
	

	'Ureterp'
	1-1-1978
	1-3-2024
	1
	0
	1
	-
	Some potentially from neighboring field

	'Witterdiep'
	1-6-2007
	1-12-2013
	2
	0
	1.7
	-
	Likely from neighboring field

	'Zuidwending-Oost'
	1-7-2006
	1-1-2024
	1
	0
	1.6
	-
	Likely from neighboring field
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