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Figure A1. Intensity (EMS98) distribution map of the broader area of Athens for the 1999 earthquake. Thick lines are major faults, heavy line is the major tectonic contact, red star and blue circle the 2019 and 1999 events (modified from Lekkas 2001).
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Figure A2. Frequency histograms of the hypocentral location errors a) RMS b) horizontal error ErrH c) vertical error ErrZ and d) focal depth distribution.

Table A1. Velocity model used in this study.
	Depth (km)
	Vp(km/s)

	0
	2.67

	1
	4.45

	2
	5.7

	5
	6.0

	18
	6.4

	39
	7.9



Table A2. Performance of various velocity models tested (RMS and spatial errors).
	Velocity Models
	Zahradnik, 2001
	Papadimitriou et al.2002
	Drakatos et al. 2005

	Average RMS
	0.11
	0.25
	0.28

	Average ErrH
	0.93
	2.03
	2.02

	Average ErrZ
	1.08
	1.5
	1.69






Table A3. Municipalities damaged by the Athens 19 July 2019 earthquake: Total number of buildings per EMS98 vulnerability class (2011 census data) and number of damaged buildings per vulnerability class. Percentages of “yellow” and “green” vulnerability C buildings are given.


Table A4. Strong ground motion characteristics of the 19 July 2019 mainshock.


Table A5. Values of Significant Duration for both horizontal components (Athens 1999 earthquake).
	Station
	Component
	Significant Duration (sec)

	ATH29901
	L
	7.235

	
	T
	7.165

	ATH39901
	L
	5.875

	
	T
	4.365

	ATH49901
	L
	6.505

	
	T
	5.08

	ATHA9901
	L
	8.715

	
	T
	6.285

	ATLA9901
	L
	11.435

	
	T
	13.32

	DMKA9901
	L
	13.315

	
	T
	11.225

	ISTA9905
	L
	13.37

	
	T
	12.015

	KOR19901
	L
	18.585

	
	T
	20.7

	KORA9901
	L
	19.065

	
	T
	20.57

	RFNA9901
	L
	7.895

	
	T
	6.63

	SGMA9901
	L
	7.07

	
	T
	3.685

	SPLB9901
	L
	5.56

	
	T
	5.515

	THV19902
	L
	15.06

	
	T
	18.035

	THVC9901
	L
	15.94

	
	T
	15.91
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ACHARNAI 78] 904| 2919 12986{ 8395 1 4 6]20107f 25 3] 16)0.5] 22[ 12| 6
AGIA PARASKEVI 25 9 517| 4870| 1477 1102
AGIA VARVARA 19| 53] 895] 3501| 440 3] 6f 3| 3]03 1 12 9113115 2 1
AGIOI ANARGYROI - KAMATERO | 130] 340 1259 8937| 3501 3] 3] 91071 2 1 2| 5]16]13 6 1
AGIOS DIMITRIOS 16[ 195] 1427] 9067| 2089 1 0.1
AIGALEO 247] 231] 2088] 9809| 1188 1 4] 3] 28] 13106 1 2| 4| 28| 15| 07] 4] 1 1
ASPROPYRGOS 143 834 3048] 5239| 2762 1 1 100 2| 0.1
ATHINA 3257| 1456] 12017| 38319| 6628 1 6| 2|00 1 5| 8|01 7
CHAIDARI 60] 149 939 5374| 1422 11 11| 13| 31] 33 6 1 15| 101 16)1.7] 6] 6/ 2
CHALANDRI 571 117] 1537 7015| 2941 11 0.1 1 1101 2
ELEFSINA 380] 774] 1431] 4005| 1337 2| 6] 2| 3102 1 2] 31021 2| 2
FILADELFIA-CHALKIDONA 148 115] 1148] 3255| 719 3] 0.3 2 1 2| 7106 7
FYLl 66] 533 1580 5746| 5862 2| 12| 44| 14|09 6 2 26| 11]131]20] 18] 9] 3
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MUNICIPALITY A B C D E AA-BBB-CCC-DDD-EEAA-BB B-CC %CC-DDD-EEAA-BBB-CC %CC-DD D-EE

ACHARNAI

78 904 2919129868395 1 4 6200.7 259 3160.5 2212 6

AGIA PARASKEVI

25 91 517 48701477 10.2

AGIA VARVARA

19 53 895 3501 440 3 6 3 30.3 11 12 9131.5 2 1

AGIOI ANARGYROI - KAMATERO

130 340 1259 89373501 3 3 90.7 21 1 2 5161.3 6 12

AGIOS DIMITRIOS

16 195 1427 90672089 10.1

AIGALEO

247 231 2088 98091188 1 4 3 28130.6 11 24 28150.7 4 1 1

ASPROPYRGOS

143 834 3048 52392762 1 1 10.0 20.1

ATHINA

3257145612017383196628 1 6 20.0 1 5 80.1 7 1

CHAIDARI

60 149 939 53741422 111 13313.3 67 1 15 10161.7 6 6 2

CHALANDRI

57 117 1537 70152941 10.1 1 10.1 2

ELEFSINA

380 774 1431 40051337 1 2 6 2 30.2 1 2 30.2 2 2

FILADELFIA-CHALKIDONA

148 115 1148 3255 719 30.3 2 1 2 70.6 7 1

FYLI
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IRAKLEIO
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KIFISIA
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KORYDALLOS

138 93 1247 67751248 1 1 4 80.6 11 2 1 70.6 1

MANDRA-EIDYLLIA
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METAMORFOSI
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MOSCHATO-TAVROS

147 214 1086 3682 960 2 4 8 50.5 11 4 30.3 2 1

NEA IONIA

694 695 1885 58691576 1 1 1 10.1

NIKAIA-AGIOS IOANNIS RENTIS 635 874 3629120372275

1 1 2 40.1 22 3160.4 1

PAIANIA

141 387 1282 40992570 1

PALAIO FALIRO

26 71 789 41291058 10.1 2 1

PALLINI

33 304 1272 57227379 1

PEIRAIAS

1471 830 4797152673306 4 2 10.0 2 4 8 30.1 1

PERAMA

32 202 1026 3955 799 20.2 1 2 20.2

PERISTERI

344 654 3726200983332 22 1 1 5 28701.9 171 31 13 18381.0 25 6 13

PETROUPOLI

14 55 660 62501790 4 6243.6 114 2 44 7223.3 2111 6

TANAGRA 695 970 2578 67592366

1

VRILISIA

7 57 144 22401492 1
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37.3495 23.4653
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ACRA* 37.9716 23.7277 24.0 142 N0 44 N90 107 27 107 68 5.6  
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		Station		Lat		Lon		Distance		Azimuth		L Component		L - PGA (cm/s2)		L - PGV (cm/s)		L - SigDur (s)		T Component		T - PGA (cm/s2)		T- PGV (cm/s)		T - SigDur (s)		Z - PGA (cm/s2)		Z - PGV (cm/s)		PGA (MAX) (cm/s2)		PGA (Geom. Mean cm/s2)		PI BAKER		MMI PGA (Geom. Mean)		AHPF (Hz)		F0 (Hz)		A0

		ACHA		38.0746		23.7413		18.6		101		N110		247		7.0		2.2		N20		224		6.7		2.5		174		5		247		235		Yes		7.5		2.6		0.8		2.7		0.8		2.2

		AGLA		37.9976		23.6682		17.1		136		N285		52		2.2		4.5		N195		63		1.8		4.2		36		1		63		57		No		5.3		5.9		1.0		4.5		6.8		7.8

		ANVA		37.7340		23.9460		55.2		139		N210		20		0.9		7.0		N300		19		0.5		7.2		11		1		20		20		No		3.7		5.9		0.9		6.0

		DMKB		37.9989		23.8179		27.8		116		N140		36		1.5		6.4		N230		40		1.3		5.7		26		1		40		38		Yes		4.7		7.4		3.1		2.2

		DRPA		37.9474		23.6302		19.8		154		N0		115		3.3		4.0		N270		80		4.5		4.9		66		2		115		96		Yes		6.1		6.3		2.9		2.3

		ELFA		38.0447		23.5405		7.1		174		N45		78		3.0		6.6		N315		71		2.4		6.5		65		3		78		74		No		5.7		7.7		5.7		3.3

		KIAA		38.0139		22.7495		69.4		262		N130		4		0.3		62.9		N40		5		0.2		59.5		2		0		5		4		No		1.3		4.0		-		-

		KIF1		38.0771		23.8146		22.4		106		N90		44		1.5		8.8		N0		53		1.5		8.3		33		1		53		48		No		5.1		6.3		-		-

		KOR2		37.9401		22.9494		36.0		249		N90		12		0.4		23.7		N0		11		0.4		22.7		7		0		12		12		No		2.8		2.9		2.5		2.7

		KORA		37.9386		22.9306		56.0		251		N120		11		0.4		15.0		N210		10		0.4		16.0		7		0		11		10		No		2.7		4.8		2.0		3.0

		KYM1		38.6338		24.1057		45.0		40		N90		10		0.8		17.2		N0		13		0.6		16.3		8		0		13		12		No		2.8		2.1		1.5		4.6

		LVRA		37.7120		24.0552		63.6		134		N120		12		0.4		10.1		N30		11		0.9		9.1		6		0		12		11		Yes		2.8		5.3		4.2		2.9

		MDFB		38.0130		23.6362		13.9		139		N190		404		16.9		2.9		N100		359		18.2		2.3		225		9		404		381		Yes		8.2		4.0		4.0		3.2

		MGRA		37.9964		23.3445		20.6		233		N330		40		1.5		10.8		N60		48		1.5		11.1		25		1		48		44		No		4.9		7.7		1.7		3.0

		MOS1		37.9531		23.6819		22.0		153		N90		90		4.3		7.9		N0		160		8.2		6.0		89		4		160		120		Yes		6.5		1.5		2.0		5.4

		NMA1		37.8187		22.6627		87.0		247		N90		3		0.2		21.0		N0		3		0.2		21.0		2		0		3		3		No		1.0		4.0		3.2		2.3

		NOAA		37.9733		23.7176		22.1		133		N0		97		3.2		3.7		N90		127		6.5		1.9		52		2		127		111		Yes		6.3		3.6		0.9		3.3

		NSMR		37.9399		23.7140		24.8		149		N90		135		4.2		4.7		N0		153		8.1		4.8		20		1		153		144		Yes		6.7		8.3		3.0		7.8

		ORPA		38.3048		23.7550		29.3		42		N170		18		0.5		14.7		N80		14		0.6		16.1		13		1		18		16		Yes		3.3		2.9		1.0		2.8

		PER1		38.0119		23.7027		18.0		139		N90		133		4.2		3.0		N0		75		2.1		3.9		50		2		133		100		No		6.2		7.7		2.9		3.2

		PIR3		37.9370		23.6427		22.5		163		N90		75		2.9		5.5		N0		86		3.2		5.4		52		2		86		81		No		5.8		12.5		1.2		2.9

		PLFA		37.9281		23.6987		24.7		144		N30		39		2.7		7.4		N120		95		7.9		4.4		32		2		95		61		Yes		5.4		3.8		4.0		3.8

		RFNA		38.0196		23.9871		41.0		104		N330		45		2.0		5.3		N60		45		1.6		6.0		23		1		45		45		Yes		4.9		7.7		6.8		3.1

		THV2		38.3161		23.3197		30.0		313		N90		14		0.8		14.9		N0		14		0.6		16.0		14		0		14		14		No		3.1		5.9		1.9		3.1

		VRVA		37.9243		23.9972		45.5		117		N100		13		0.4		10.5		N10		13		0.7		10.7		9		0		13		13		Yes		3.0		4.3		-		-

		YDRA		37.3495		23.4653		84.6		184		N90		4		0.2		21.4		N0		4		0.2		22.8		2		0		4		4		No		1.2		4.3		0.9		3.2

		ACRA*		37.9716		23.7277		24.0		142		N0		44						N90		107						27				107		68				5.6		 

		(*) waveforms not available



AHPF vs HVSR
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Φύλλο1

		Station		Lat		Lon		Distance		Azimuth		L Component		L - PGA (cm/s2)		L - PGV (cm/s)		L - SigDur (s)		T Component		T - PGA (cm/s2)		T- PGV (cm/s)		T - SigDur (s)		Z - PGA (cm/s2)		Z - PGV (cm/s)		PGA (MAX) (cm/s2)		PGA (GEOMEAN) (cm/s2)		LOW CUT-OFF (Hz)		HIGH CUT-OFF (Hz)		PI BAKER		Diff(L-T) (cm/s2)		MMI PGA (MAX) (Equation 1 TD 2008)		MMI PGA (GEOMEAN) (Equation 1 TD 2008)		soil		MMI PGA (MAX) (Equation 3 TD 2008)		MMI PGA (GEOMEAN) (Equation 3 TD 2008)		T0		F0		A0		F0		A0

		ACHA		38.0746		23.7413		18.63		101.44		N110		247		7.03		2.17		N20		224		6.72		2.475		174		5		247		235		0.1221		44.7998		Yes		24		7.6		7.5		0		6.1		6.1		0.20		5.00				0.75		2.7

		AGLA		37.9976		23.6682		17.07		135.94		N285		52		2.22		4.5		N195		63		1.76		4.18		36		1		63		57		0.1953		29.3945		No		11		5.5		5.3		1		5.2		5.2		0.26		3.85				1		4.5

		ANVA		37.734		23.946		55.17		138.8		N210		20		0.94		7.025		N300		19		0.50		7.19		11		1		20		20		0.1221		27.5146		No		1		3.7		3.7		1		4.1		4.1		0.16		6.25				0.9		6

		DMKB		37.9989		23.8179		27.76		115.82		N140		36		1.53		6.425		N230		40		1.31		5.73		26.0937		0.6472		40		38		0.2197		29.9805		Yes		4		4.8		4.7		0		4.9		4.9		0.10		10.00				3.1		2.2

		DRPA		37.9474		23.6302		19.79		154.4		N0		115		3.27		4.035		N270		80		4.51		4.915		66		2		115		96		0.1038		44.1284		Yes		35		6.4		6.1		0		5.6		5.5		0.17		5.88				2.9		2.3

		ELFA		38.0447		23.5405		7.07		174.46		N45		78		2.98		6.645		N315		71		2.42		6.515		65		3		78		74		0.1038		42.0715		No		7		5.8		5.7		1		5.7		5.6		0.18		5.56				5.7		3.3

		KIAA		38.0139		22.7495		69.36		261.57		N130		4		0.28		62.935		N40		5		0.24		59.45		2		0		5		4		0.1007		44.7327		No		2		1.6		1.3		1		3.2		3.1		-		 				-		-

		KORA		37.9386		22.9306		56		250.53		N120		11		0.36		15.03		N210		10		0.44		15.985		7		0		11		10		0.1709		29.3701		No		1		2.8		2.7		1		3.8		3.7		0.47		2.13				2		3

		LVRA		37.7120		24.0552		63.56		133.7		N120		12		0.37		10.05		N30		11		0.91		9.13		6		0		12		11		0.1038		44.3848		Yes		1		2.9		2.8		1		3.7		3.7		0.26		3.85				4.2		2.9

		MDFB		38.0130		23.6362		13.92		139.34		N190		404		16.92		2.91		N100		359		18.16		2.25		225		9		404		381		0.1465		29.6875		Yes		46		8.3		8.2		1		6.4		6.4		0.27		3.70				10		3.2

		MGRA		37.9964		23.3445		20.63		233		N330		40		1.46		10.81		N60		48		1.55		11.05		25		1		48		44		0.3906		27.0508		No		8		5.0		4.9		1		5.0		4.9		0.70		1.43				1.7		3

		NOAA		37.9733		23.7176		22.06		132.7		N0		97		3.22		3.66		N90		127		6.55		1.9		52		2		127		111		0.1221		29.2236		Yes		30		6.5		6.3		0		5.7		5.6		0.30		3.33				0.9		3.3

		ORPA		38.3048		23.7550		29.26		41.52		N170		18		0.53		14.67		N80		14		0.65		16.07		13		1		18		16		0.2197		29.9561		Very close to 0.85		4		3.5		3.3		1		4.3		4.2		0.30		3.33				1		2.8

		PLFA		37.9281		23.6987		24.73		143.93		N30		39		2.73		7.35		N120		95		7.85		4.385		32		2		95		61		0.1221		28.7109		Yes		56		6.1		5.4		0		5.4		5.2		1.00		1.00				0.8		3.8

		RFNA		38.0196		23.9871		40.98		103.74		N330		45		2.03		5.3		N60		45		1.58		5.98		23		1		45		45		0.2441		29.5166		Very close to 0.85		0		4.9		4.9		1		4.7		4.7		0.30		3.33				6.8		3.1

		VRVA		37.9243		23.9972		45.53		116.51		N100		13		0.42		10.51		N10		13		0.65		10.68		9		0		13		13		0.293		28.125		Yes		0		3.0		3.0		0		4.0		4.0		0.22		4.55				-		-

		YDRA		37.3495		23.4653		84.55		184		N90		4		0.23		21.435		N0		4		0.19		22.775		2		0		4		4		0.1007		31.2134		No		0		1.2		1.2		1		3.0		3.0		0.17		5.88				0.9		3.2

		ACRA		37.9716		23.7277		24		142		N0		44						N90		107						27				107		68								63		6.3		5.6		0		5.5		5.3				ERROR:#DIV/0!

		ATHA		38.0008		23.7735		23		129		N0		61		2.61		4.645		N90		39		1.40		5.685		36		1		61		49		0.1038		29.9927		No		21		5.4		5.1		1		5.1		5.0		0.17		5.88

		KIF1		38.0771		23.8146		22.4		106		N90		44		1.49		8.77		N0		53		1.47		8.31		33		1		53		48		0.1038		44.9951		No		8		5.2		5.1		1		5.0		5.0		0.40		2.50				-		-

		KOR2		37.9401		22.9494		36		249		N90		12		0.44		23.695		N0		11		0.42		22.745		7		0		12		12		0.708		44.9951		No		1		2.9		2.8		1		4.0		3.9		0.22		4.55				2.5		2.7

		KYM1		38.6338		24.1057		45		40		N90		10		0.79		17.16		N0		13		0.59		16.265		8		0		13		12		0.6592		44.9951		No		3		3.0		2.8		1		3.9		3.9		0.35		2.86				1.5		4.6

		MOS1		37.9531		23.6819		22		153		N90		90		4.28		7.9		N0		160		8.23		6		89		4		160		120		0.1038		44.9951		Very close to 0.85		70		6.9		6.5		1		5.7		5.5		0.37		2.70				2		5.4

		NMA1		37.8187		22.6627		87		247		N90		3		0.16		20.98		N0		3		0.16		20.98		2		0		3		3		0.2258		44.9158		No		0		1.0		1.0		1		2.9		2.9		-		ERROR:#VALUE!				3.2		2.3

		PER1		38.0119		23.7027		18		139		N90		133		4.17		3.04		N0		75		2.13		3.925		50		2		133		100		0.1038		44.9951		No		57		6.6		6.2		1		5.7		5.5		0.30		3.33				2.9		3.2

		PIR3		37.9370		23.6427		22.5		163		N90		75		2.86		5.515		N0		86		3.22		5.41		52		2		86		81		0.1038		44.9951		No		11		5.9		5.8		0		5.4		5.4		0.31		3.23				1.2		2.9

		THV2		38.3161		23.3197		30		313		N90		14		0.75		14.905		N0		14		0.59		15.975		14		0		14		14		0.2075		44.989		No		1		3.2		3.1		1		4.1		4.1		0.13		7.69				1.9		3.1

		NSMR		37.9399		23.7140		24.8		149		N90		135		4.24		4.68		N0		153		8.07		4.75		20		1		153		144		0.1953		43.6523		Yes		19		6.8		6.7		1		5.6		5.6		0.14		7.14				3		7.8







