
1 
 

Supplement of  

Site Characterization vis-à-vis Probabilistic Seismic Hazard and Disaster Potential 

Modelling in the Himalayan and Sub-Himalayan Tectonic Ensemble from Kashmir 

Himalaya to Northeast India at the backdrop of the updated Seismic Hazard of the 

Indian Subcontinent  

Sankar Kumar Nath et al. 
Correspondence to: Sankar Kumar Nath (nath@gg.iitkgp.ac.in)  

• Supplementary materials 

Figure S1 Smoothened gridded seismicity for the polygonal seismogenic sources of India and its 

surrounding region for the threshold magnitude of Mw 3.5, 4.5 and 5.5 at the hypocentral depth range 

of (a) 0-25km, (b) 25-70km, (c) 70-180km, and (d) 180-300km (After Nath, 2017). 

Figure S2 The annual activity rate versus magnitude for a group of active tectonic features inscribed in 

each polygonal areal seismogenic source at 0-25km focal depth level for threshold magnitudes of 3.5 

(After Nath, 2017). 

Table S1. Selected Ground Motion Prediction Equations for PSHA of the Indian Peninsula 

predominantly comprising of eleven Seismogenic Tectonic Provinces shown in Fig. 2 in the 
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Figure S1 Smoothened gridded seismicity for the polygonal seismogenic sources of India and its surrounding 

region for the threshold magnitude of Mw 3.5, 4.5 and 5.5 at the hypocentral depth range of (a) 0-25km, (b) 25-

70km, (c) 70-180km, and (d) 180-300km (After Nath, 2017). 
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Figure S2 The annual activity rate versus magnitude for a group of active tectonic features inscribed in each 
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polygonal areal seismogenic source at 0-25km focal depth level for threshold magnitudes of 3.5 (After Nath, 

2017). 

Table S1. Selected Ground Motion Prediction Equations for PSHA of the Indian Peninsula predominantly 
comprising of eleven Seismogenic Tectonic Provinces shown in Fig. 2 in the manuscript. 

Seismogenic 
Tectonic 
Province 

Seismogenic 
Sources 

Global/Regional Ground Motion 
Prediction Equations (GMPEs)  

Next Generation Attenuation 
(NGA) Models  

Bengal Basin 
including 

Bangladesh 

East-Central 
Himalaya 

Sharma et al. (2009); Toro (2002); 
Campbell and Bozorgnia (2008)  

Nath (2017); Campbell and 
Bozorgnia (2003); Atkinson and 
Boore (2006) 

Bengal Basin 

Raghukanth and Iyengar (2007); Toro 
(2002)  

Nath et al. (2014); Maiti et al. 
(2017); Nath (2017); Campbell 
and Bozorgnia (2003); Atkinson 
and Boore (2006) 

Northeast India 

Youngs et al. (1997); Campbell and 
Bozorgnia (2008); Nath et al. (2012)  
(Shallow and Deep crust) 

Nath et al. (2009); Nath et al. 
(2012); Nath (2017); Campbell 
and Bozorgnia (2003); Atkinson 
and Boore (2006) 

 
 
 
 

Indo-Gangetic 
Foredeep 

Indo-Gangetic 
Foredeep 

NDMA (2010); Abrahamson and Silva 
(2008); Raghukanth and Kavitha (2014) 

Nath et al. (2019); Nath (2017); 
Campbell and Bozorgnia (2003); 
Atkinson and Boore (2006) 

Central Himalaya 
Anbazhagan et al. (2013); Sharma et al. 
(2009); Chiou and Youngs (2008) 

Nath (2017); Campbell and 
Bozorgnia (2003); Atkinson and 
Boore (2006) 

Central India 
Raghukanth and Iyengar (2007); Toro 
(2002); NDMA (2010)  

Nath (2017); Campbell and 
Bozorgnia (2003); Atkinson and 
Boore (2006) 

 
 
 

Koyna-Warna 
Region 

Central India 
Raghukanth and Iyengar (2007); Toro 
(2002); NDMA (2010) 

Nath (2017); Campbell and 
Bozorgnia (2003); Atkinson and 
Boore (2006) 

Kutch Region 
Boore and Atkinson (2008); Sadigh et 
al. (1997); NDMA (2010) 

Nath (2017); Campbell and 
Bozorgnia (2003); Atkinson and 
Boore (2006) 

Koyna-Warna 
Region 

Raghukanth and Iyengar (2007); 
Sharma et al. (2009); Youngs et al. 
(1997)  

Nath (2017); Campbell and 
Bozorgnia (2003); Atkinson and 
Boore (2006) 

 
 
 
 

Western Ghat 
Region 

Western Ghat 
Region 

Raghukanth and Iyengar (2007); 
NDMA (2010); Hwang and Huo  (1997) 

Nath (2017); Campbell and 
Bozorgnia (2003); Atkinson and 
Boore (2006) 

Eastern Ghat 
Region 

Raghukanth and Iyengar (2007); 
NDMA (2010); Hwang and Huo  (1997)  

Nath (2017); Campbell and 
Bozorgnia (2003); Atkinson and 
Boore (2006) 

Koyna-Warna 
Region 

Raghukanth and Iyengar (2007); 
Sharma et al. (2009); Youngs et al. 
(1997) 

Nath (2017); Campbell and 
Bozorgnia (2003); Atkinson and 
Boore (2006) 

 
 
 
 

Eastern Ghat 
Region 

Western Ghat 
Region 

Raghukanth and Iyengar (2007); 
NDMA (2010); Hwang and Huo (1997) 

Nath (2017); Campbell and 
Bozorgnia (2003); Atkinson and 
Boore (2006) 

Eastern Ghat 
Region 

Raghukanth and Iyengar (2007); 
NDMA (2010); Hwang and Huo (1997) 

Nath (2017); Campbell and 
Bozorgnia (2003); Atkinson and 
Boore (2006) 

Koyna-Warna 
Region 

Raghukanth and Iyengar (2007); 
Sharma et al. (2009); Youngs et al. 
(1997)  

Nath (2017); Campbell and 
Bozorgnia (2003); Atkinson and 
Boore (2006) 

 
 
 

Kashmir 
Himalaya 

Anbazhagan et al. (2013); Raghukanth 
and Kavitha (2014); Sharma et al. 
(2012) 

Nath (2017); Campbell and 
Bozorgnia (2003); Atkinson and 
Boore (2006)  
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Northwest India 
including Nepal 

Himalaya 

Northwest India 

Anbazhagan et al. (2013); Raghukanth 
and Kavitha (2014); Harbindu et al. 
(2014)   

Nath (2017); Campbell and 
Bozorgnia (2003); Atkinson and 
Boore (2006)  
 

Hindu Kush 
Region 

Anbazhagan et al. (2013); Raghukanth 
and Kavitha (2014); Youngs et al. 
(1997)  

Nath (2017); Campbell and 
Bozorgnia (2003); Atkinson and 
Boore (2006) 

Darjeeling-
Sikkim 

Himalaya 

Normal Fault  

Anbazhagan et al. (2013); Raghukanth 
and  Kavitha (2014); NDMA (2010); 
Toro (2002); Akkar and  Bommer 
(2010); Lin and Lee (2008); Chiou and  
Youngs (2008); Zhao et al. (2006); 
Atkinson and Boore (2006); 
Abrahamson and Silva (2008); 
Campbell and  Bozorgnia (2008) 

Adhikari and Nath (2016); Nath 
(2017); Campbell and Bozorgnia 
(2003); Atkinson and Boore 
(2006) 

Reverse Fault  

Anbazhagan et al. (2013); Raghukanth 
and  Kavitha (2014); NDMA (2010); 
Toro (2002); Akkar and  Bommer 
(2010); Lin and Lee (2008); Chiou and  
Youngs (2008); Zhao et al. (2006); 
Atkinson and Boore (2006); 
Abrahamson and Silva (2008); 
Campbell and  Bozorgnia (2008); 
Sharma et al. (2009); Nath et al. (2012) 

Adhikari and Nath (2016); Nath 
(2017); Campbell and Bozorgnia 
(2003); Atkinson and Boore 
(2006) 

Strike-slip Fault 
 

Anbazhagan et al. (2013); Raghukanth 
and  Kavitha (2014); NDMA (2010); 
Toro (2002); Akkar and  Bommer 
(2010); Lin and Lee (2008); Chiou and  
Youngs (2008); Zhao et al. (2006); 
Atkinson and Boore (2006); 
Abrahamson and Silva (2008); 
Campbell and  Bozorgnia (2008); 
Sharma et al. (2009); Nath et al. (2012) 

Adhikari and Nath (2016); Nath 
(2017); Campbell and Bozorgnia 
(2003); Atkinson and Boore 
(2006) 

 
 
 
 

Northeast India 
including 
Bhutan 

Himalaya 

Eastern 
Himalayan Zone 

(EHZ) 

Anbazhagan et al. (2013); Nath et al. 
(2012); Toro (2002) 

Nath (2017); Campbell and 
Bozorgnia (2003); Atkinson and 
Boore (2006) 

Mishmi Block 
Zone (MBZ) 

Nath et al. (2012); Youngs et al.  
(1997); Gupta (2010) 

Nath (2017); Campbell and 
Bozorgnia (2003); Atkinson and 
Boore (2006) 

Eastern Boundary 
Zone (EBZ) 

Singh et al. (2016); Gupta (2010); 
Youngs et al. (1997) 

Nath (2017); Campbell and 
Bozorgnia (2003); Atkinson and 
Boore (2006) 

Shillong Zone 
(SHZ) 

Nath et al. (2012); Youngs et al.  
(1997); Singh et al. (2016) 

Nath et al. (2009); Nath et al. 
(2012); Nath (2017); Campbell 
and Bozorgnia (2003); Atkinson 
and Boore (2006)  

 
 
 
 

Central India 

Central India 
Raghukanth and Iyengar (2007); Toro 
(2002); NDMA (2010)  

Nath (2017); Campbell and 
Bozorgnia (2003); Atkinson and 
Boore (2006) 

Kutch Region 
Boore and Atkinson (2008);  Sadigh et 
al. (1997); NDMA (2010) 

Nath (2017); Campbell and 
Bozorgnia (2003); Atkinson and 
Boore (2006) 

Koyna-Warna 
Regiom 

Raghukanth and Iyengar (2007); 
Sharma et al. (2009); Youngs et al. 
(1997) 

Nath (2017); Campbell and 
Bozorgnia (2003); Atkinson and 
Boore (2006) 

Kutch Region 
Central India 

Raghukanth and Iyengar (2007); Toro 
(2002); NDMA (2010) 

Nath (2017); Campbell and 
Bozorgnia (2003); Atkinson and 
Boore (2006)  

Kutch Region Boore and Atkinson (2008); Sadigh et 
al. (1997); NDMA (2010) 

Nath (2017); Campbell and 
Bozorgnia (2003); Atkinson and 
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Boore (2006)  

Koyna-Warna 
Region 

Raghukanth and Iyengar (2007); 
Sharma et al. (2009); Youngs et al. 
(1997) 

Nath (2017); Campbell and 
Bozorgnia (2003); Atkinson and 
Boore (2006) 

 
 
 
 

Kashmir 
Himalaya 

Kashmir 
Himalaya 

Anbazhagan et al. (2013); Raghukanth 
and Kavitha (2014); Sharma et al. 
(2012) 

Nath (2017); Campbell and 
Bozorgnia (2003); Atkinson and 
Boore (2006) 

Northwest India 
Anbazhagan et al. (2013); Raghukanth 
and Kavitha (2014); Harbindu et al. 
(2014) 

Nath (2017); Campbell and 
Bozorgnia (2003); Atkinson and 
Boore (2006) 

Hindu Kush 
Region 

Anbazhagan et al. (2013); Raghukanth 
and Kavitha (2014); Youngs et al. 
(1997) 

Nath (2017); Campbell and 
Bozorgnia (2003); Atkinson and 
Boore (2006) 
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