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ABSTRACT

The Shillong Plateau (SP) located in northeast India covers an area of 25,000 km?. Recent
study found that seismic hazard of the SP is affected by four different seismic source zones viz.
Shillong Plateau-Assam Valley Zone (SP-AVZ), Indo-Burma Ranges Zone (IBRZ), Bengal
Basin Zone (BBZ), and Eastern Himalaya Zone (EHZ). The hypocentral distances from the
above mentioned source zones to different parts of the SP are significantly varying. Present study
found that this variation in hypocentral distance affects the weights of applicable ground
prediction equations (GMPES) for different parts (based on information theoretic approach) and
consequently the seismic hazard of the SP. It is found that the GMPE having the highest weight
in the western part of the SP has a lower weight in the eastern part and vice versa. These findings
suggest seismic hazard analysis of larger areas like the SP should be attempted by dividing into
sub-regions rather a single study area.

INTRODUCTION

The northeastern region of India is a hotbed of seismic activity. This seismic activity of the
region can be attributed to its close proximity to two very active plate boundaries viz. the Indian
& Eurasian plate boundary to the north and the Indian & Burmese plate boundary to the east.
Approximately 60 million years ago (Mya), this tectonic movement of the plates led to the
formation of the Shillong Plateau (SP) in south-western part of the region. The SP comprises of
the present day Indian state of Meghalaya as shown in Figure 1. The SP is spread across an area
of 25,000 km? and extends for 302 km in the east-west direction and 105 km in the north-south
direction. Thus, the SP is relatively elongated in the east-west direction compared to the north-
south direction. This plateau has experienced several earthquakes (EQs) throughout its existence,
the 1897 Assam EQ (Mw-8.1) being the most damaging. As per Bilham and England (2001), the
1897 Assam EQ triggered landslides at various locations across the SP. The shaking also caused
damages across a wide radial extent. Other major EQs (Mw>7.0) that had occurred in and around
the SP are the 1869 Cachar EQ(Mw-7.5), 1923 Meghalaya EQ(Ms-7.1), 1930 Dhubri EQ(Ms-
7.1) and 1943 Assam EQ(Ms-7.2). Oldham (1882) reported that the 1869 Cachar EQ generated
ground fissures, sand vents and also caused damages to government buildings in the cities of
Guwabhati and Shillong located in Assam and Meghalaya respectively. The 1923 Meghalaya EQ
was felt across the Indian states of Meghalaya, Assam, West Bengal as well as in Bangladesh
(CNDM 2002; Baro and Kumar 2015 a, b). The 1930 Dhubri EQ caused damages to the towns of
Dhubri and Tura located in Assam and Meghalaya respectively (Gee 1934; Baro and Kumar
2015 a, b). The 1943 Assam EQ also led to the occurrence of fissures, ground unevenness and
building damages at several locations (CNDM 2002).
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Shillong city and Tura located in the eastern and western parts of the SP. Some GMPESs which
are found applicable to Shillong city are not applicable to Tura and vice versa. Similarly, there
are relatively different weights to be given to same GMPEs for Shillong city in comparison to
Tura. These differences are the attributes of variation in the hypocentral distance range for same
seismic sources from Tura in comparison to Shillong city which significantly alters the PGA
proposed by selected GMPEs and subsequently its weights and ranks. More number of similar
studies can be attempted in the future to quantify the minimum size of study area for which
weights and ranks of GMPEs changes within the study area.

Table 1 (b) LLH values, DSI values, ranks and weights (wj) of GMPEs for Tura

Zone GMPEs LLH values | DSl values | Rank | Weights
SP-AVZ | Toro (2002) 2.82 -26.45 3 -
Kanno et al. (2006) 4.19 -71.58 4 -
NDMA (2010) 2.80 -25.12 2 -
Anbazhagan et al. (2013) | 1.22 123.16 1 1
IBRZ Toro (2002) 6.13 11.56 2 0.31
Kanno et al. (2006) 7.66 -61.46 4 -
NDMA (2010) 6.26 1.83 3 0.28
Anbazhagan et al. (2013) | 5.72 48.06 1 0.41
BBz Toro (2002) 8.37 20.47 1 0.35
Kanno et al. (2006) 9.52 -45.71 4 -
NDMA (2010) 8.38 19.63 2 0.35
Anbazhagan et al. (2013) | 8.56 5.60 3 0.31
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