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Supplementary Table 1 Details of InSAR sources and causative raptures in every earthquake events
	Event
	Time
	Raptures
	InSAR

	
	
	
	Satellite
	Method
	Pre-event
	Post-event
	Resolution (m)
	Reference

	Gorkha
	25/04/2015
	Styron & Pagani1 
	ALOS-2, T048
	D-InSAR
	22/02/2015
	17/05/2015
	90
	Lindsey et al.3

	Italy
	24/08/2016
	Lavecchia et al4; Pucci et al.5
	Sentinel-1, Ascending 44
	D-InSAR
	22/08/2016
	28/08/2016
	30
	This study

	Kaikōura
	14/11/2016
	Langridge et al.6;
Du et al.7
	Sentinel-1, Ascending 52
	POT
	03/11/2016
	15/11/2016
	50
	This study

	Halabja
	12/11/2017
	Styron & Pagani1;
Babaie Mahani & Kazemian8
	Sentinel-1, Ascending 174
	D-InSAR
	06/11/2017
	18/11/2017
	30
	This study

	Antelope Valley
	08/07/2021
	Pollitz et al.9
	Sentinel-1, Ascending 64
	D-InSAR
	05/07/2021
	17/07/2021
	100
	Wang et al.10

	Greece
	03/03/2021
	Koukouvelas et al.11
	Sentinel-1, Ascending 102
	D-InSAR
	25/02/2021
	03/03/2021
	30
	Tolomei et al.12

	Haiti
	14/08/2021
	Styron & Pagani1
	ALOS-2, Descending 138
	D-InSAR
	10/12/2019
	17/08/2021
	80
	This study

	Menyuan
	08/01/2022
	Li et al.13;
Wu et al.14
	Sentinel-1, Ascending 128
	D-InSAR
	05/01/2022
	17/01/2022
	50
	Liu et al.16

	Noto Peninsula
	01/01/2024
	Inoue & Okamura17
	ALOS-2 & Sentinel-1
	D-InSAR, POT, RSSI
	06/06/2022
	15/01/2024
	120
	Ma et al.18
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Supplementary Fig. 1 Pairwise comparison of alternative relative formulations of topographic amplification (TA). Panel (a) shows the relationship between the relative ratio and the logarithmic ratio, panel (b) shows the relationship between the symmetric relative difference and the logarithmic ratio, and panel (c) shows the relationship between the symmetric relative difference and the relative ratio. Dashed lines indicate the 1:1 relationship. In each panel, 𝑛 is the number of slope units, 𝜌 is Spearman’s rank correlation coefficient, and 𝑟 is Pearson’s correlation coefficient. The high correspondence among the three formulations indicates that the observed TA patterns are robust to the choice of relative metric.
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Supplementary Fig. 2 Coseismic deformation and topographic amplification in Gorkha. (a) InSAR-derived permanent displacements for the upper and lower parts of SUs across PGA bins. (b) Distribution of TA values for each PGA bin. (c) Median TA variations across PGA bins, showing decreasing amplification with increasing shaking intensity. (d) Spatial distribution of TA across the study area. 
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Supplementary Fig. 3 Coseismic deformation and topographic amplification in Italy. (a) InSAR-derived permanent displacements for the upper and lower parts of SUs across PGA bins. (b) Distribution of TA values for each PGA bin. (c) Median TA variations across PGA bins, showing decreasing amplification with increasing shaking intensity. (d) Spatial distribution of TA across the study area. 
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Supplementary Fig. 4 Coseismic deformation and topographic amplification in Kaikoura. (a) InSAR-derived permanent displacements for the upper and lower parts of SUs across PGA bins. (b) Distribution of TA values for each PGA bin. (c) Median TA variations across PGA bins, showing decreasing amplification with increasing shaking intensity. (d) Spatial distribution of TA across the study area. 
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Supplementary Fig. 5 Coseismic deformation and topographic amplification in Halabja. (a) InSAR-derived permanent displacements for the upper and lower parts of SUs across PGA bins. (b) Distribution of TA values for each PGA bin. (c) Median TA variations across PGA bins, showing decreasing amplification with increasing shaking intensity. (d) Spatial distribution of TA across the study area. 
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Supplementary Fig. 6 Coseismic deformation and topographic amplification in Antelope Valley. (a) InSAR-derived permanent displacements for the upper and lower parts of SUs across PGA bins. (b) Distribution of TA values for each PGA bin. (c) Median TA variations across PGA bins, showing decreasing amplification with increasing shaking intensity. (d) Spatial distribution of TA across the study area. 
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Supplementary Fig. 7 Coseismic deformation and topographic amplification in Greece. (a) InSAR-derived permanent displacements for the upper and lower parts of SUs across PGA bins. (b) Distribution of TA values for each PGA bin. (c) Median TA variations across PGA bins, showing decreasing amplification with increasing shaking intensity. (d) Spatial distribution of TA across the study area. 
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Supplementary Fig. 8 Coseismic deformation and topographic amplification in Menyuan. (a) InSAR-derived permanent displacements for the upper and lower parts of SUs across PGA bins. (b) Distribution of TA values for each PGA bin. (c) Median TA variations across PGA bins, showing decreasing amplification with increasing shaking intensity. (d) Spatial distribution of TA across the study area. 
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Supplementary Fig. 9 Coseismic deformation and topographic amplification in Noto Peninsula. (a) InSAR-derived permanent displacements for the upper and lower parts of SUs across PGA bins. (b) Distribution of TA values for each PGA bin. (c) Median TA variations across PGA bins, showing decreasing amplification with increasing shaking intensity. (d) Spatial distribution of TA across the study area. 
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Supplementary Fig. 10 InSAR-derived coseismic displacement fields during nine earthquakes: (a) 2021 Haiti, (b) 2017 Halabja, (c) 2015 Gorkha, (d) 2016 Kaikōura, (e) 2016 Italy, (f) 2022 Menyuan, (g) 2021 Greece, (h) 2024 Noto Peninsula, (i) 2021 Antelope valley.
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