


Chapter 5:
Seismic hazard assessment and static stress estimation in and around the 

source zone of past major earthquakes of Northwestern Himalaya, India

5.1. Introduction







5.2. Modeling Coulomb failure static stress changes





5.3. Fault geometry, frictional-coefficient and depth of computation for 

specific earthquakes



5.4. Stress pattern scenario in NW Himalaya

5.4.1. 1905 Kangra earthquake



Figure 5.1
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Figure 5.1: clearly demonstrates the high and low stress values over the 

region due to the occurrence of the 1905 Kangra earthquake. Four recently 

recorded earthquakes in the period from 2012 to 2013 in the epicentral zone 

of this major western Himalaya seismic event having a magnitude distribution 

(Mw 4.0 to 4.9) is also shown.



Figure 5.2

Figure 5.2: clearly demonstrates the high and low stress values over the 

region due to the occurrence of the 1905 Kangra earthquake with the 

epicenter of the recent recorded Mw 4.0 earthquake event. 



Figure 5.3

Figure 5.3: clearly demonstrates the high and low stress values over the 

region due to the occurrence of the 1905 Kangra earthquake with the 

epicenter of the recent recorded Mw 4.9 earthquake event. 



Figure 5.4 . 



Figure 5.4: clearly demonstrates the high and low stress values over the 

region due to the occurrence of the 1905 Kangra earthquake with the 

epicenter of the recent recorded Mw 4.0 earthquake event. 

Figure 5.5



Figure 5.5: clearly demonstrates the high and low stress values over the 

region due to the occurrence of the 1905 Kangra earthquake with the 

epicenter of the recent recorded Mw 4.4 earthquake event. 



Figure 5.6

Figure 5.6: clearly demonstrates the high and low stress values over the 

region due to the occurrence of the 1905 Kangra earthquake with the 

epicenters of the four recently recorded earthquake events.



5.4.2. 1975 Kinnaur earthquake



Figure 5.7:

source acting as major receiver. The aftershocks are plotted as green cross 

symbol. Major tectonic divisions in the NW Himalaya i.e. Kaurik Fault; ITSZ: 

Indo Tsangpo suture zone are shown in the map.



Figure 5.7

Figure 5.8:

earthquake of Mw = 5.0 acting as major receiver. The aftershocks are plotted 

as green cross symbol. Major tectonic divisions in the NW Himalaya i.e. 

Kaurik Fault; ITSZ: Indo Tsangpo suture zone; TSM: Tso Morari fault are 

shown in the map.



Figure 5.8 and Figure 5.9 and

Figure 5.10.

Figure 5.9

earthquake of Mw = 4.1 acting as major receiver. The aftershocks are plotted 

as green cross symbol. Major tectonic divisions in the NW Himalaya i.e. 

Kaurik Fault; ITSZ: Indo Tsangpo suture zone; TSM: Tso Morari fault are 

shown in the map.



Figure 5.10

fault (secondary fault) acting as major receiver. The aftershocks are plotted as 

green cross symbol. Major tectonic divisions in the NW Himalaya i.e. Kaurik 

Fault; ITSZ: Indo Tsangpo suture zone; TSM: Tso Morari fault are shown in 

the map.

5.4.3. 1991 Uttarkashi earthquake

Ms Mw 

mb





Figure 5.11

earthquake source acting as major receiver. The aftershocks are plotted as 

green cross symbol. Major tectonic divisions in the NW Himalaya i.e. HFT: 

Himalayan frontal Thrust; MBT: Main Boundary Thrust; MCT: Main Central 

Thrust; STD: South Tibetan Detachment; KCF: Kaurik Chango Fault are 

shown in the map.



Figure 5.12 



Figure 5.12

(Main Himalayan detachment) detachment acting as major receiver. The 

aftershocks are plotted as green cross symbol. Major tectonic divisions in the 

NW Himalaya i.e. HFT: Himalayan frontal Thrust; MBT: Main Boundary 

Thrust; MCT: Main Central Thrust; STD: South Tibetan Detachment; KCF: 

Kaurik Chango Fault are shown in the map.



Figure 5.13 

Figure 5.13

earthquake of Mw = 5.1 acting as major receiver. The aftershocks are plotted 

as green cross symbol. Major tectonic divisions in the NW Himalaya i.e. HFT: 

Himalayan frontal Thrust; MBT: Main Boundary Thrust; MCT: Main Central 

Thrust; STD: South Tibetan Detachment; KCF: Kaurik Chango Fault; TSM: 

Tso Morari fault; SNF: Sundarnager Fault are shown in the map.



5.4.4. 1999 Chamoli earthquake

Figure 5.14 



Figure 5.14

earthquake source acting as major receiver. The aftershocks are plotted as 

green cross symbol. Major tectonic divisions in the NW Himalaya i.e. HFT: 

Himalayan frontal Thrust; MBT: Main Boundary Thrust; MCT: Main Central 

Thrust; STD: South Tibetan Detachment; Alaknanda Fault are shown in the 

map.



Figure 5.15:

(Main Himalayan Thrust) acting as major receiver. The aftershocks are 

plotted as green cross symbol. Major tectonic divisions in the NW Himalaya 

i.e. HFT: Himalayan frontal Thrust; MBT: Main Boundary Thrust; MCT: 

Main Central Thrust; STD: South Tibetan Detachment; Alaknanda Fault are 

shown in the map.



Figure 5.16 



Figure 5.16

earthquake of Mw = 5.1 acting as major receiver. The aftershocks are plotted 

as green cross symbol. Major tectonic divisions in the NW Himalaya i.e. HFT: 

Himalayan frontal Thrust; MBT: Main Boundary Thrust; MCT: Main Central 

Thrust; STD: South Tibetan Detachment; Alaknanda Fault are shown in the 

map.


