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Abstract 

The Kathmandu Valley, located in a seismically active regi on, has a long history of enduring significant 

earthquakes. Despite existing efforts, previous studies often Jack comprehensive integration 

of seismic hazard data with vulnerability assessment, which is crucial for detailed earthquake risk 

evaluations. This study develops a comprehensive seismic risk assessment by integrating probabilistic 

seismic hazard analysis (PSHA) and soil vulnerability index map using Aic GIS. The PSHA, conducted 

with the R-CRISIS tool, estimates peak ground acceleration (PGA) across the region, while the soil 

vulnerability index is derived from nonlinear ground response analysis using DEEPSOIL. The seismic 

hazard analysis, reveals maximum peak ground accelerations (PGA) ranging from 0.345 g to 0.382 g 

over 50 years at a 10% probability of exceedance, corresponding to a retum period of 475 years. 

The soil vulnerability index extending from 0.21 to 21. 72, is applied here to assess the risk. Among 

the metropolitan citi es and municipalities, Madhyapur Thimi emerged as the safest area, with 99.38% 

of its region classified as low-risk, while Shankharapur municipality was identified as the most 

vulnerable, with 88.01% of its area classified as high-risk. This study provides criticai insights for 

seismic risk assessment in the Kathmandu Valley; however, further research should consider dynamic 

land use and urban development changes to continually refine and update these assessments. 
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1. lntroduction

The analysis of seismic hazards is a useful tool for illustrating the potentially hannful effects of earthquakes.

In addition to causing buildings to collapse as a result of ground shaking, earthquake disasters can also cause 

liquefaction, landslides, and fire. Therefore, it is essential to predict the ground shaking leve! in advance to meet 

technical requirements for reducing the risk of earthquakes. The Kathmandu Valley has experienced a number of 

strong earthquakes over the years. The most notable earthquake is the 2015 Gorkha earthquake. The likelihood 

of an earthquake calamity in the Kathmandu Valley is influenced by the convergence of the Indian and Tibetan 

plates and thick soft soil sediments make the scenario more dangerous for cities dose to the Himalayan region 
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Figure 4. Delineation of seismic source zone. 
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on the Gutenberg-Richter relationship, which describes the frequency-magnitude distribution of earthquakes. Then, 

the recurrence parameter b-value, as shown in Eq. (4), is calculated using the maximum likelihood estimation (MLE) 

method and is tabulated in Table 1. The calculation was performed using earthquakes above the magnitude of 

completeness (M
c
), ensuring a reliable estimation of recurrence parameters. 

b = __ lo_g_10_(e_)_ 
Mniean - Mmin 

(4) 

where Mmean and Mmin are the mean and minimum observed magnitudes in each zone, respectively. The maximum 

magnitude (m
m

aJ is then determined based on the Kijko probabilistic approach, incorporating the b-value and 

Source zones a b mmax 

1 5.13 0.86 6.1 

2 5.67 0.93 7.3 

3 5.87 0.99 6.9 

4 5.42 0.84 5.7 

5 5.90 1.03 5.7 

6 4.24 0.63 7.8 

7 6.45 1.08 7.1 

8 6.32 1.25 5.1 

9 5.55 0.99 5.6 

10 4.31 0.69 6.7 

11 6.23 1.21 5.8 

12 5.32 0.89 5.8 

13 4.77 0.89 4.9 

14 5.20 0.87 5.1 

Table 1. Seismic Zone Parameters: Gutenberg Richter coefficients (a, b) and Maximum Magnitude. 
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