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Abstract – Bangladesh is situated at the juncture of the three tectonic plates and the active interaction of these plates 
resulted in several major active faults in and around Bangladesh, especially along its northern and eastern margins. 
Some of these faults are regional scale, and capable of generating moderate to great earthquakes. The rate of plate 
motion, presence of seismogenic gaps in the active faults, and the time since the last rupture of these faults indicate a 
high probability of impending earthquakes. The country and its neighboring surroundings have experienced high-
magnitude earthquakes in the past and caused substantial damage of the infrastructures and lives. Although the 
possibility of damages arising from a seismic hazard is on the rise due to the dynamic and intensified development of 
engineering and energy infrastructures, human casualties may decline because of a better understanding of the 
earthquake mechanism, possible area of seismic hazard, recurrence interval, and the improvement of the monitoring 
system capabilities. However, due to the lack of a comprehensive seismic zonation map and site-specific probabilistic 
seismic hazard maps, the human casualty, and property losses, specifically, energy infrastructure will be disastrous. 
Therefore, the professionals, scientific and technological community of the country should cooperate and make joint 
efforts to overcome all the scientific and technological hurdles to seismic disaster management of Bangladesh. By 
considering the importance of the energy sector in the country’s rapid economic growth, an in-depth seismic 
vulnerability assessment of the energy infrastructures is needed to be performed immediately. 
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1
 1. INTRODUCTION 

Earthquakes, a natural disaster have long dynamically 
affected the earth’s landscape and caused shifting of the 
large river courses, serious injury to living creatures, 
drastic changes to the living environment, catastrophic 
damage to the economy and infrastructures, and even 
large-scale human migration. In the last few years, 
earthquakes, an unpredictable but impending threat for 
Bangladesh sparked much discussion regarding the 
possible disastrous consequences. Export driven 
economic growth of Bangladesh in recent years powered 
by not only the private sector but also by the public 
sector which has undertaken several mega engineering 
and energy infrastructure projects with huge 
investments, and therefore, the continued rise of GDP 
year-on-year. However, the country’s economy faces a 
double blow in 2020 from short-duration disaster and 
long duration pandemic the cyclone Amphan, and 
COVID 19, respectively. These two incidents expose the 
high vulnerability of the country’s economy against 
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natural disasters. Moreover, all major earthquakes had 
occurred in and around Bangladesh long before the 
establishment of the country’s energy infrastructures 
(i.e., gas production facilities, processing plants, 
transmission and distribution pipelines, and oil refinery). 
It is worth to be mentioned that after 1950, no major to 
the great earthquake has occurred along the seismogenic 
gaps, locked thrust, and active faults in and adjacent to 
Bangladesh. Hence, the sustainability of these energy 
infrastructures in the case of major earthquakes is 
unknown. 
 The country is historically exposed to a number of 
natural disasters (e.g., Floods, Riverbank erosion, 
Cyclones, Landslides, Tsunami, and Earthquakes) that 
disrupt the economy significantly in the past and causes 
substantial damage of the infrastructures and lives. 
However, with the advancement of science and 
technology, almost all the natural hazards can be 
predicted well before their strike, except earthquakes. 
This unpredictable natural disaster poses an 
extraordinary risk for the whole country. Bangladesh 
and its neighbouring countries have experienced high-
magnitude earthquakes in the past [1]-[8], and the 
consequences were devastating. Among such seismic 
events, the Chittagong earthquake of 1762 (R 8.5+), 
Sirajganj earthquake of 1787 (MM X), Cachar 
earthquake of 1869 (R 7.5), Bengal earthquake of 1885 
(Mw 6.8), Great Indian/Assam earthquake of 1897 (Mw 
8.1), Srimangal earthquake of 1918 (Mw 7.6), 
Meghalaya earthquake of 1923 (Ms 7.1), Dubri 
earthquake of 1930 (Mw 7.1), Bihar-Nepal earthquake 
of 1934 (Mw 8.1), Assam earthquake of 1950 (Mw 8.6), 
and Nepal earthquake of 2015 (Mw 7.8) are well known. 

Active Seismic Structures, Energy Infrastructures, and 
Earthquake Disaster Response Strategy - Bangladesh 

Perspective 
 

Md. Sakawat Hossain*,1, Md. Masumur Rahaman +, and Rabiul A. Khan # 
   

www.rericjournal.ait.ac.th 

http://www.rericjournal.ait.ac.th/
mailto:sakawat@juniv.edu


 Hossain M.S., Rahaman M.M., and Khan R.A. / International Energy Journal 20 (2020) Special Issue 3A, 509 - 522 

©2020 Published by RERIC in International Energy Journal (IEJ). Papers included in this Bangabandhu Chair Special Issue on: Energy, Disaster, Climate Change: 
Sustainability and Just Transitions in Bangladesh have undergone the selection and double-blind peer-review process under the responsibility and guidance of the 
Guest Editors: Prof. Joyashree Roy (Bangabandhu Chair Professor, Asian Institute of Technology, Thailand), Dr. Sheikh Tawhidul Islam (Jahangirnagar University, 
Bangladesh), and Dr. Indrajit Pal (Asian Institute of Technology, Thailand). 
www.rericjournal.ait.ac.th 
 

510 

The maximum felt intensity of these seismic events is 
localised in the tectonically uplifted region of the Bengal 
Basin [2]. If such a magnitude earthquake occurs at 
present in or adjacent to Bangladesh, the devastation 
may get intensified manifold because of the huge 
population density in the poorly-planned urban areas. 
Recent earthquake occurrences and their colossal 
damages in neighbouring countries, like Nepal (7.8 Mw, 
2015/4), Myanmar (6.9 Mw, 2016/4), and India (6.7 
Mw, 2016/1) further exacerbate this issue. Bangladesh 
itself experienced several small to moderate shocks 
during this time, in which Mw 4.9 in Madhabpur 
(2017/11), Mw 4.7 in Rangamati (2016/6), Mw 4.6 in 
Sarankhola (2015/4), Mw 4.5 in Chhatak (2017/4), and 
Mw 4.5 in Sylhet (2020/1) are the noticeable one. It is 
thought-provoking to see that except for the Sarankhola 
earthquake, the rest of them belong to the high seismic 
prone area, as demarcated in the earthquake zonation 
map of Bangladesh (Figure 1). 
 The geodynamic development and multifaceted 
neotectonic evolutions of the Bengal Basin result in 
several active faults in and around Bangladesh, 
especially along its northern and eastern margins. Some 
of these faults are regional, and capable of generating 
moderate to great seismic events. The rate of motion and 
recurrence interval indicates that the probability of 
earthquakes from the existing active faults is high [8], 
[9]. A general increasing trend of seismic/earthquake 
activity has been observed in and around Bangladesh in 
recent years [9], [10]. This apparent increase of 
seismicity in the Bengal Basin indicates either new 
faults propagation from the preceding seismically 
undisturbed zones or the reactivation of some earlier 
faults in pre-existing seismically active zones. 
Considering the above risks, Bangladesh needs to devise 
preparation and disaster response meticulously that will 
contemplate every possible aspect of the potential 
earthquake damage, specifically the energy 
infrastructures. It is necessary to prepare a 
comprehensive seismic hazard map and all engineering 
constructions and energy infrastructure, specifically 
large-scale ones, need to strictly follow this hazard map 
guideline during the construction and subsequent 
operation/maintenance. This review study is aimed to 
address the current state of seismic vulnerability, and 
highlighting the possible disaster response strategies for 
energy infrastructures in Bangladesh’s perspective.  

2.  TECTONIC SETTING OF BANGLADESH 

Bangladesh constitutes a major portion of the Bengal 
Basin, which is the largest peripheral collisional 
foreland basin in South Asia [8], [11]. Hence, the 
geology of Bangladesh is an integral part of the geology 
of the Bengal Basin. Geographically, the basin also 
covering parts of the Indian States of West Bengal, 
Assam, Tripura, and Mizoram. The Bengal Basin is 
surrounding by four major geotectonic units, which are 

the Indian Shield to the west and the Shillong Plateau to 
the north, the Indo-Burman Ranges to the east and the 
Bay of Bengal to the south [12] (Figure 1). The Bengal 
Basin (Bangladesh) has been divided into three major 
geotectonic provinces: i) Geotectonic Province 1– the 
Stable Shelf to the northwest, ii) Geotectonic Province 2 
– the Foredeep Basin at the center, and iii) Geotectonic 
Province 3 ¬– the Folded Flank to the east [8], [13]-[15]. 
 Active tectonics and earthquake geology in these 
provinces and their adjacent regions are directly related 
to the oblique collision of the Indian Plate with the 
Eurasian Plate to the north and the Burmese Plate to the 
east (Figure 1). The collision developed the Himalayan 
Orogen to the north, and Indo-Burman Orogen to the 
east [7], [16], [17]. Based on recent seismic studies, it is 
presumed that subduction has clogged below the 
Himalayan arc and is only actively continuing below the 
Burmese–Andaman arc [18]-[20]. Due to plate 
convergence and resistance to subduction below the 
Eurasian Plate, tectonic deformation and seismic activity 
occur in the Indian intra-plate region, including the 
stable shelf in the western part of Bangladesh. To the 
north, tectonic loading is accommodated along the 
Dauki Fault zone, which is a set of high angle, deep-
seated reverse faults [21], [22]. To the east, the collision 
results in westward migration of accretionary prism 
complexes and the deformation front as well [7], [8], 
[12], [16]. The cumulative effects of these complicated 
neotectonic evolutions around the Bengal Basin result in 
several active faults in and around Bangladesh. 
 Geologically, the earthquakes are not isolated 
events for Bangladesh, rather a part of events that have 
been mainly occurring along these active faults located 
at the juncture of three tectonic plates - the Indian, the 
Eurasian and the Burmese plates. Recent geodetic 
measurement shows that the motion of the Indian Plate 
is ∼6 cm/yr in the northeast direction, which results 
∼4.5 cm/yr rate collision with the Eurasian Plate, and 
∼4.6 cm/yr rate collision with the Burmese Plate [23]. 
This contractional motion is taken up by stress 
accumulation and strain partitioning mainly along some 
major active faults, which are broadly distributed over a 
series of reverse and strike-slip structures. The 
probability of an earthquake from such an active fault 
depends on the rate of motion and the time since the last 
rupture (i.e., the recurrence interval). 

3. MAJOR ACTIVE FAULT IN AND AROUND 
BANGLADESH 

Tectonically active faults of regional-scale capable of 
generating moderate to strong earthquakes are present 
mainly in the north and eastern part of Bangladesh and 
its neighbouring surroundings [8], [9], [11], [24-27]. In 
Bangladesh, the major active faults are - about 320 km 
long east-west trending Dauki Fault, located along the 
southern edge of the Shillong Plateau; the 150 km long  
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Fig. 1. Simplified tectonic map of the Bengal Basin (Bangladesh) and its surroundings (modified after Hossain et al. [12]) 
superimposed on the tectonic zonation map of Bangladesh [28]. All major active faults in and around Bangladesh have 

been labeled on the map. Other seismogenic features potential to major earthquakes are also labeled. BNBC [28] divides 
Bangladesh into three seismic zones with coefficients representing peak ground acceleration (PGA). The PGA of 0.25g 
(Z=0.25) for Zone III, 0.15g for Zone II, and 0.075g for Zone I. Note: g is the acceleration due to gravity, Z represents 

design basis earthquake (DBE). Among these three zones, Zone I is seismically less active, zone II is moderately active and 
Zone III is seismically most active. 

 
 Madhupur Fault trending approximately north-
south located at the western edge of the Madhupur 
Tract; the Assam-Sylhet Fault of about 150 km length 
trending northeast to southwest located in the southern 

edge of the Surma basin; and the Chottogram-Coastal 
Fault (CCF), which is a plate boundary fault of about 
800 km long, running parallel to the Chittagong-Arakan 
coast and reaches inland up to the Tichna anticline near 
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Bangladesh-Tripura border; and ~450 km long west 
verging Kaladan Fault, which mostly follows the course 
of the Kaladan River along Bangladesh-Myanmar 
border. In the adjacent surroundings, major active faults 
are - east-west running Main Frontal Thrust (MFT) to 
the north; WNW-ESE running Oldham Fault also to the 
north of Shillong Plateau; the Dapsi Fault strikes WNW 
across the western Shillong massif; the NE-SW running 
Hafflong-Disang Fault to the northeast; Kabaw and 
Sagaing faults progressively towards the east of 
Bangladesh. All these faults had generated devastating 
earthquakes in the past and can potentially generate a 
large seismic event in the near future. 
 The Dauki Fault is an intra-plate active reverse 
fault with a dextral strike-slip component. The 
continuous active subsidence of the southern footwall of 
the Dauki Fault has resulted in the Surma basin [29]. 
Geomorphic indices suggest that the fault is tectonically 
more active in the eastern part than in the western 
portion [30], [31]. The flexural seismic event has been 
identified along the Dauki Fault near Jaflong (Sylhet) 
and is inferred to be AD 840-920 [26]. Another 
rupturing event in the Dauki Fault was estimated to be 
AD 1548 [25], [26]. It is also assumed that the 1897 
Assam earthquake that occurred along the Oldham Fault 
also caused a slip along the Dauki Fault. Although it was 
previously thought that the interval between these giant 
plateau-building earthquakes exceeds 3,000 years [21], 
the paleoseismic signature indicates a recurrence 
interval of 350-700 years [26]. The Madhupur Fault is 
constituted of a series of en-echelon faults, and flanks 
the western side of the uplifted Madhupur High [9], 
[12]. It is believed that this fault resulted either from the 
torsion of the region or from the effect of compressive 
shear along the western edge of a possible buried 
anticline or possibly a combination of both [8], [32]. 
This thrust fault is east-dipping and is considered as an 
important structure for the seismic hazard assessment of 
the central part of Bangladesh. The cyclic avulsion 
history of the Brahmaputra River with a periodicity of 
about 1800 years is most likely related to the uplift of 
the Madhupur High due to slip along the Madhupur 
Fault [33]. The Assam-Sylhet Fault also known as Hail 
Hayalua Lineament is a major fault, which is probably 
the southwest extension of the Naga-Disang Thrust [34]-
[38]. In November 2017, a shallow focus (30.3 km 
depth) earthquake with Mw 4.9 occurred at a distance of 
27 km SSW of Habiganj, Bangladesh is probably related 
to the Assam-Sylhet Fault. 
 The CCF is a dextral strike-slip fault with an 
appreciable thrust component and is a resultant product 
of thin-skinned and thick-skinned tectonics [39]. This 
fault is seismically less active. Maurin and Rangin [39] 
suggest that the CCF can be interpreted as a deep-seated 
basement reverse fault with a dextral strike-slip 
component. The Moheskhali earthquake with 5.2 Mw 
occurred in Moheskhali Island in July 1999 is a proof of 
seismic slip along the CCF. This earthquake was 
strongly felt all over Bangladesh and caused significant 

damage locally [40]. Moreover, the occurrence of any 
large seismic event in the offshore area along the east 
coast of the northern Bay of Bengal is likely to produce 
a great tsunami [41]. In 1762, one of such large 
earthquakes (R 8.5+) occurred along the Arakan coast 
(i.e., Arakan subduction zone) known as 
Chittagong/Arakan earthquake [2], [4], [7], [41], [42]. 
The ~450 km long west verging Kaladan Fault mostly 
follows the course of the Kaladan River [39], [43], [44]. 
This fault marks the eastern boundary of the CTFB and 
extends from the Arakan coast in the south to the 
northern-most part of the CTFB and the IBR contact [4], 
[7], [12], [39]. Although the Kaladan Fault shows 
dextral strike-slip as well as west verging thrust 
components, it is generally considered as a thrust fault, 
and seismically the fault is sparsely active. While Mw 
6.2 earthquake in December 1955 along the Kaladan 
Fault near the Bangladesh-Myanmar border region is a 
proof of seismic slip, mainly shallow focus and low-
intensity earthquakes are observed along this fault [4]. 
 Besides, the main active faults in the central part of 
Bangladesh are Madhupur, Dhaleswari, Padma, and 
Meghna. Around the Dhaka City, few other active faults 
are also present, which include the Bangshi and Turag 
faults to the west, Tongi Khal Fault to the north, Balu, 
Sitalaykha, Banar, and Arial Khan faults to the east, and 
Buriganga Fault to the south [8], [12]. The 1812 Dhaka 
earthquake (MM VIII), the 1845 Sirajganj earthquake 
(Mw 7.1), the 1846 Mymensingh earthquake (Mw 6.2), 
the 1885 Bengal (Manikganj) earthquake (Mw 7), the 
2001 Dhaka earthquake (Mw 4.5), the 2008 
Mymensingh earthquake (Mw 5.1), and the 2008 
Chandpur earthquake (Mw 4.5) caused damage, 
especially in Dhaka City [2], [8], [45]. Among these, the 
1846 and 2008 Mymensingh earthquakes probably 
occurred along the Old Brahmaputra Fault, the 1885 
Manikganj earthquakes probably occurred along the 
Madhupur Fault, and the 2001 Dhaka earthquake 
possibly occurred along the Buriganga Fault. In the 
eastern part, medium to small-scale thrust faults with 
strike-slip components are present in the CTFB area. 
These faults are mostly parallel to the strike of the 
anticlines, and mostly affected the folds of the CTFB 
regions [8], [15], [27], [39], [46]-[49]. Few moderate 
magnitude earthquakes are recorded, which may be 
connected with these faults of the CTFB region. Among 
such events, the Bandarban earthquake in 1997 (Mw 
6.1), and the Barkal earthquake in 2003 (Mw 5.7) are 
well known [8]. 
 In the western part of Bangladesh, several faults 
and lineaments have been identified that have the 
potential to generate earthquakes of Mw 3.5 and above 
[45]. Major active faults are the Jangipur–Gaibanda 
Fault, and the Katihar-Nilphamari Fault. The Eocene 
Hinge Zone is also identified as a seismically active 
tectonic element, which is reportedly triggered two 
earthquakes of magnitude Mw 7.3 and Mw 6.2 in 1842, 
and 1935, respectively [2], [8], [45]. Although this part 
of the country is not subjected to any direct seismic 
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event with high magnitude, the younger unconsolidated 
fluvial sediments are even prone to liquefaction under 
favourable ground shaking from distal seismic events. 
The 1737 Kolkata earthquake, the 1787 Sirajganj 
earthquake (MM X), the 1842 Rajshahi earthquake (Mw 
7.3), the 1897 Assam earthquake (Mw 8.1), the 1934 
Bihar-Nepal earthquake (Mw 8.1), and the 1935 Pabna 
earthquake (Mw 6.2) had widely affected the western 
part of the Bangladesh and adjacent Indian region [1], 
[2], [8], [45], [50]. 

4. SEISMOGENIC GAP, LOCKED THRUST, 
AND SEISMIC HAZARD MAPS 

Among all these active faults, the presence of three 
important seismic gaps in three major active faults - the 
eastern segment of the Dauki Fault, northern segment of 
the Chottogram-Coastal Fault, and Bhutanese segment 
of the MFT causes major apprehension to the earthquake 
geologist [8], [11], [51]. In general, a seismic gap is a 
locked segment of an active fault, which is supposed to 
produce a significant seismic event that has not been 
slipped in a long time, in comparison to other segments 
along the same fault [8], [16]. It is worth mentioning 
here that the eastern segment of the Dauki Fault has not 
been slipped in the recent past, but was it to slip in a 
single earthquake, its potential maximum magnitude 
would constitute a significant seismic threat to nearby 
densely populated areas and energy infrastructures of 
Bangladesh, India, Bhutan and Nepal [52]. Disturbingly, 
the other two seismic gaps in the rest two major active 
faults are also close to Bangladesh, compared to the 
other segments of these faults. Therefore, a possible 
high-intensity seismic event in any of these seismic gaps 
will cause catastrophic consequences for a large part of 
the country [11]. Moreover, the faster convergence rate 
and presence of seismogenic gap along the East 
Himalayan deformation belt (Bhutan Himalaya) can 
produce earthquakes with great magnitudes analogous to 
those of oceanic subduction zones [5], [53], [54]. On top 
of that, the deformation to the east along which the 
Indian Plate subducting beneath the Burmese plate at the 
rate of 13–17 mm/year appeared to be loading the 
locked shallow megathrust (Deformation Front- E) that 
connects CCF, Kaladan, and Kabaw Faults (Figure 1). 
As in the case of other subduction zones, the 
accumulated strain from this locked thrust will likely be 
released in future large earthquakes [16], [51]. The three 
seismogenic gap and locked shallow-mega thrusts to the 
north and to the east will significantly control the 
seismic activity within Bangladesh and its surroundings 
in the future [11].  
 Despondently, in producing the earthquake 
zonation map of Bangladesh [28], [55]-[57], these three 
seismogenic gaps and locked shallow-mega thrusts have 
not been considered yet. Even, none of the probabilistic 

seismic hazard maps of Bangladesh [57]-[61] 
comprehensively considered these seismic gaps, and 
therefore, we are completely unaware of the possible 
consequences. Besides, the basement rock in most parts 
of Bangladesh is covered by an enormous thick pile of 
Tertiary soft sedimentary rocks, and therefore, it is 
necessary to accurately estimate the attenuation of 
seismic waves through these soft sediments. In the 
absence of specific attenuation laws for Bangladesh 
geology, an attenuation relationship for the country has 
been developed by Islam et al. [62], but required 
validation and further improvement with consideration 
of local geological structures and tectonic deformation. 

5. SEISMIC VULNERABILITY OF THE 
ENERGY INFRASTRUCTURES 

It is a point to be noticed that all major earthquakes had 
occurred in Bangladesh and adjacent regions long before 
the establishment of the energy infrastructures (gas 
production facilities, processing plants, transmission and 
distribution pipelines, and oil refinery) across 
Bangladesh. Moreover, it has to be emphasized here that 
after 1950, no major to great earthquake have occurred 
along the seismogenic gaps, locked thrust, and active 
faults in and around Bangladesh as mentioned earlier 
sections. Therefore, it is difficult to determine how 
sustainable will be these energy infrastructures if major 
earthquakes that have witnessed in the past occur during 
the present times. It is speculated that the Dauki, Assam-
Sylhet, CCF, Kaladan, and Madhupur faults which have 
already generated great earthquakes are capable of doing 
the same in the near future [7]-[9], [11], [25], [26]. 
Moreover, recent studies also suggest that the locked 
shallow megathrust (i.e., Deformation Front- E; Figure 
1) is also highly potential for a major earthquake [16], 
[51], [63], [64]. 
 Now if we look to the map of the gas fields, gas 
processing plants, gas transmission networks, oil 
refinery, Moheshkhali Floating LNG (MLNG) Terminal, 
and Matarbari LNG Terminal, all these energy 
infrastructures belongs to the eastern and southeastern 
part of the country (Figure 2). Moreover, Chittagong and 
its adjacent area are heavily industrialized and several 
export processing zones also present in this area. If we 
compare the energy infrastructures map (Figure 2) with 
the tectonic zonation map of the country (Figure 1), it is 
clear that most of these infrastructures are belongs to the 
Zone II and Zone III (Figure 2). Interestingly enough, 
the major gas transmission pipelines pass transversely 
over the CCF, Assam-Sylhet, and locked shallow 
megathrust (Figures 1 and 2). Since these pipelines are 
essential for the economic lifeline of the country, it is 
very important that the pipelines withstand the shaking 
from a major earthquake. However, no such study is yet 
performed. On the other hand, the Ruppur Nuclear  
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Fig. 2. Energy infrastructures (gas fields, gas production facilities, processing plants, gas transmission network, and oil refinery) map 
of Bangladesh [66]. The three earthquake zones [28] are marked (solid blue lines) on top of the map to show the spatial distribution 

of the energy infrastructures. 
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Fig. 3. Map of the Power Grid Plan 2020-25 of Bangladesh [67]. The three earthquake zones are marked (solid blue lines) 
on top of the map to show the spatial distribution of the power grid infrastructures. Red ellipses mark the three under 

construction power hubs [65] in which in Matarbari and Maheskhali located in the south-east, and Payra is located south-
west of the map. 
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Power Plant of Bangladesh, which is under construction, 
belongs to the southern edge of the Zone II. 
 In addition, the concentration of major power grid 
infrastructures of Bangladesh is located in seismic Zone 
II, except the Asuganj hub, which is situated in the 
south-eastern corner of the seismic Zone III (Figure 3). 
As part of the Power System Master Plan 2016 [65], the 
Bangladesh government is setting up three new energy 
hubs in three locations to boost the country’s power 
generation capacity over the next two decades. Two of 
them are located in Matarbari and Maheskhali of Cox’s 
Bazar district (south-east Bangladesh), and the other one 
is located in the Payra of Patuakhali district (south-west 
Bangladesh). These power hubs will use imported coal 
and liquefied natural gas (LNG), and therefore, situated 
in the coastal areas. These hubs will house 21 mega 
power plants with a total generation capacity of 28,600 
MW in which the Maheskhali hub will have eight mega 
power projects with a generation capacity of 12200 
MW, the Matarbari hub will house seven plants with 
6200 MW capacity, and the Payra hub will house six 
plants with 10200 MW capacity. Although, the 
Matarbari and Maheskhali Island located in the seismic 
Zone II [28] (Figure 3), Carlton et al. [59] did 
probabilistic seismic hazard analysis (PSHA) of this 
offshore area found that the area is a highly seismic 
region due to presence several active faults (e.g., CCF, 
Kaladan faults) (Figure 1). Furthermore, Cummins [41] 
suggests that the occurrence of any large seismic event 
in this part of the offshore area is likely to produce a 
great tsunami. As the uninterrupted power supply is 
the backbone of an economy, hence it is very important 
that the power grid infrastructures of Bangladesh 
withstand the shaking from a major seismic event. 
However, a comprehensive study is yet to be performed. 

Historically, energy infrastructures, specifically gas 
and oil pipelines underwent damages across the globe 
due to major earthquakes in the past. Ground fissures 
and lateral spreading due to liquefaction triggered by the 
1971 San Fernando earthquake (Mw 6.6) results in 
major damage to pipelines. Underground ductile steel 
pipes are subjected to substantially damaged due to 
faulting and lateral spreading of the ground [68]. 
Interestingly, although there were no reports of 
liquefaction, landslides, or faulting during the 1985 
Michoacan earthquake (Mw 7.6), there were reports of 
damages to water pipelines. Later it has been determined 
that the damage in the pipelines was mostly due to 
amplification of the propagated surface wave through 
clay deposits [69]. During the 1989 Loma Prieta 
earthquake (Mw 6.9), the gas mains and service lines of 
Pacific Gas and Electric Company underwent damages 
due to liquefaction and ground fissures [70]. During the 
1994 Northridge earthquake (Mw 6.7), a total of 1400 
pipeline breakages were reported across the San 
Fernando Valley due to high liquefaction, and led to fire 
breakouts at several locations across the valley [70], 
[71]. During the 1999 Izmit earthquake (Mw 7.6), the 
highest damage was reported from the water supply 

distribution system in Adapazari due to the crossing of 
pipelines over the right lateral strike-slip fault. Similar 
damage was also observed in a pipeline crossing the 
North Anatolian Fault [72]. During the 1999 Chi-Chi 
earthquake (Mw 7.6) in Taiwan, several buried gas 
pipelines were bent as a result of ground deformation 
due to the movement at a reverse fault [72]. The 2011 
Great East Japan Earthquake (Mw 9) also known as 
Tohoku Earthquake is a classic example of the triple 
disaster of earthquake, tsunami and nuclear accident 
[73], [74]. About 20,000 people were dead or missing 
and around 500,000 people were forced to evacuate due 
to the tsunami and subsequent meltdown of the 
Fukushima Daiichi nuclear power plant triggered 
a nuclear emergency. The direct economic loss from this 
triple disaster is estimated at $360 billion. 
 From the above discussion, it is apparent that 
energy infrastructures, specifically gas transmission 
pipelines in the north-eastern, eastern and south-eastern 
parts of Bangladesh are vulnerable to possible seismic 
hazard. From the historical observation of pipelines 
damage related to the earthquake as discussed earlier, it 
is observed that most damages in the pipelines have 
occurred due to local site effects (ground condition or 
rock types) and/or crossing over active faults. As 
mentioned earlier that the pipelines in Bangladesh have 
not yet experienced any major to great earthquakes, and 
therefore, have not undergone any damages related to 
local site effects and faulting. However, it can be 
logically argued that the upper ground surface of the 
north-eastern, eastern, and south-eastern parts of the 
country is vulnerable to local site effects and thus the 
pipelines crossing through these areas are equally at risk. 

6. SEISMIC VULNERABILITY ASSESSMENT 
AND ITS IMPLEMENTATION 

Now the important questions are: what should be done 
in preparation, and what makes us well prepared for 
seismic disasters? It is worth remembering that what we 
cannot do normally, cannot be done well during the 
emergency period. Good preparation will enable us to 
respond successfully to seismic disasters. In this 
connection, we need to do nationwide collaborative 
research involving geologists, seismologists, urban 
planners, and civil engineers to develop a 
comprehensive probabilistic seismic hazard map for the 
whole country. Earthquake geologists can play a vital 
role in interlinking the earthquakes and the underlying 
geology. The things that to be noticed are where an 
earthquake can possibly occur (major active faults), 
segmentations in the major faults (seismogenic gap), the 
geological setting of specific focus areas (collisional or 
subductional plate boundary zone), the possible surface 
effects of an earthquake (liquefaction and lateral 
spreading), identification of the past seismic events 
recorded geomorphologically (paleoseismicity for 
recurrence interval), and how to apply all these 
knowledge to comprehensively evaluate possible 
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seismic hazards and their impact on the present-day 
society [75], [76]. A number of researches have been 
done on structural geology and tectonics by taking into 
account all the relevant geological/seismological 
attributes  [2], [7], [8], [9], [11], [16], [24]-[26], [29], 
[39], [41]. Recently, a comprehensive tectono-structural 
framework map of Bengal Basin (Bangladesh) has been 
published, which documents all active faults in and 
around Bangladesh ([12]: Main Map). During the 
development of the future earthquake zonation map and 
probabilistic seismic hazard maps of Bangladesh, these 
studies need to consider and new research should be 
performed. 
 In addition, to evaluate the seismic vulnerability of 
the energy infrastructures, specifically gas pipelines, it is 
essential to estimate the seismic hazard potential of the 
upper ground surface (soil) within which the pipeline is 
laid. Geologically, basement rock in the eastern part of 
Bangladesh is covered by a huge thickness of Tertiary 
sedimentary rocks. The upper surficial parts of these 
rocks are made of soft sediments (soil), which is 
susceptible to liquefaction. According to Honegger and 
Wijewickreme [77], liquefaction induced lateral spreads 
tend to cause more damage to pipelines than liquefaction 
itself. Studies suggest that lateral spread is generally 
common at places close to river banks, and coastlines. 
Raghukanth and Dash [78] report the occurrence of 
lateral spreading along the banks of Brahmaputra due to 
the 1897 Assam Earthquake. The gas pipelines in 
Bangladesh also cross the Meghna, Jamuna, and many 
other small rivers that flow from the north, north-east, 
and east. By taking into consideration of the past studies 
and damage reports [78], it could be said that at several 
points, the pipelines in Bangladesh may be susceptible 
to damage from lateral spreading triggered by a possible 
earthquake. However, to understand the possible extent 
of damage, no such studies are performed yet. 
Therefore, assessment of lateral spreading of soils needs 
to be performed using empirical (for regional assessment 
of lateral ground deformation) as well as mechanistic 
(for site-specific assessment of lateral ground 
deformation) approaches [77], [79]. The empirical 
approach is good for estimation of Liquefaction Severity 
Index (LSI) for lateral spread occurring along gently 
sloping sediments deposited during Late Holocene, 
which is the case of Bangladesh. 

7. DISASTER RESPONSE STRATEGIES 

Considering the above risks we, therefore, need to 
devise our preparation and disaster response 
meticulously that will contemplate every possible aspect 
of the potential earthquake damage. We should 
immediately record and preserve detailed drawings, 
photos, images, and technical reports of all energy 
infrastructures. It is also imperative to make a disaster 
response master plan immediately by considering the 
possible worst-case scenarios. The plan also needs to be 
updated and evaluated based on the spatial extent of 

energy infrastructures, and the current state of scientific 
and technical advancement in every five years interval. 
This disaster response master plan needs to consider the 
following major issues: a) Up to date records of the 
available competent energy infrastructure professionals 
in the country. b) Immediate after a major earthquake, 
geotechnical and engineering professionals must need to 
conduct quick temporary safety assessment checks and 
related measures for partly damaged energy 
infrastructures; inform the associated risk to the 
concerned authorities or organizations accordingly. c) 
Making short notice availability of heavy logistics, 
accessories, and other emergency supplies. d) Repair 
and reconstruction should be based on economic 
feasibility, the urgency of demand, and considering the 
importance of national energy interest. It is essential to 
devise policy by involving local experts and 
professionals for repair, reconstruction, maintenance, 
and management of the energy infrastructures. 
 Besides, all major engineering constructions, 
specifically large-scale ones, need to strictly follow the 
probabilistic seismic hazard map guideline during the 
construction and subsequent operation/maintenance. 
Following any disaster, it is indispensable to compare 
the pre and post-disaster aerial photos immediately to 
pinpoint the relevant disastrous impacts in the affected 
areas. Repair and rescue workers in remote areas heavily 
rely on maps in the planning of their post-disaster 
operations, and therefore, pre-disaster maps need to 
immediately update based on the post-disaster aerial 
photos. Archiving relevant maps and aerial photos to 
make them readily available for disaster response is the 
strategic responsibility of the Power Division and its 
utility companies, Petrobangla and its subsidiary 
companies, Geological Survey of Bangladesh (GSB), 
Bangladesh Space Research and Remote Sensing 
Organisation (SPARRSO), and Survey of Bangladesh 
(SoB). Post-disaster aerial photo surveys can be done by 
the Bangladesh Air Force (BAF) and the photos need to 
be immediately transferred to the GSB, SPARRSO, and 
SoB for processing and interpretation. The total process 
needs to be completed in the shortest possible time, and 
necessary information needs to be disbursed to relevant 
authorities. Regular emergency drills are necessary to 
train the professionals/employees of the energy sectors 
and emergency response workers to be well prepared for 
seismic disasters. 
 To the end, it is indispensable to study the 
earthquake resilience of critical infrastructures as a part 
of the comprehensive Disaster Risk Reduction (DRR) 
[80] for Bangladesh. Critical infrastructures are the 
organizations, facilities, and assets (physical or virtual), 
whose incapacity or impairment would have a 
debilitating impact on national security, economic 
security, public health safety, significant disruptions to 
public order, or other dramatic consequences [81]. As 
mentioned earlier, the current development of 
Bangladesh is characterized by high economic growth 
rates, and critical infrastructures are constantly 
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expanding. Therefore, possible major seismic events, 
and their associated critical infrastructure impacts and 
recovery trajectories are needed to be carefully assessed. 
It is also important to understand the interlink and 
dependence of critical infrastructures [82]. Focusing on 
critical infrastructure protection and management should 
be a part of the core strategy of the DRR when investing 
and extending these infrastructures to improve their 
resilience. 

8. CONCLUSIONS 

Taking into account past energy infrastructures damage 
reports, it is to remember that the cost of the damage and 
number of fatalities primarily depend on the intensity of 
the earthquake, depth of the hypocentre, distance of the 
relevant infrastructures from the epicentre, geology of 
the area, and quality of the engineering constructions. 
We need to keep in mind that earthquake is a natural 
calamity; it does not kill people directly; rather 
engineering and energy infrastructure damages during 
an earthquake kill people. The cumulative effects of 
very high population densities, the vulnerability of the 
existing poorly constructed energy and engineering 
infrastructures, the potential for liquefaction and 
seismic-wave amplification within the thick pile of soft 
sediments, and the low seismic attenuation of the Indian 
Shield may results catastrophic damage in Bangladesh 
during a major earthquake. The destruction or partial 
damage of engineering and energy infrastructures can be 
possible to control largely by implementing guidelines 
based on a comprehensive seismic zonation map and 
site-specific probabilistic seismic hazard map during 
construction. For existing energy infrastructures, an in-
depth seismic vulnerability assessment study is needed 
to be performed immediately. More than anything, it's 
crucially important to make all the energy infrastructures 
professionals and relevant authorities understand that 
earthquake disaster risk is real, and to convince them to 
act accordingly in order to make earthquake-resilient 
energy infrastructures for Bangladesh. 

ACKNOWLEDGEMENT 

The authors are grateful to Professor Dr. Md. Sharif 
Hossain Khan and Dr. Mushfiqur Rahman for 
constructive suggestions that helped significantly to 
improve the manuscript. We also thank two anonymous 
reviewers for their constructive comments and helpful 
suggestions. 

REFERENCES 

[1] Bilham R., 2004. Earthquakes in India and the 
Himalaya: Tectonics, geodesy and history. Annals 
of Geophysics 47: 839–858. doi: 10.4401/ag-3338 

[2] Martin S. and Szeliga W., 2010. A catalog of felt 
intensity data for 589 earthquakes in India, 1636–
2008. Bulletin of the Seismological Society of 

America. 100(2): 562–569. 
[3] Szeliga W., Hough S., Martin S. and Bilham R., 

2010. Intensity, magnitude, location and 
attenuation in India for felt earthquakes since 1762. 
Bulletin of the Seismological Society of America. 
100(2): 570-584. 

[4] Kundu B. and Gahalaut V.K., 2012. Earthquake 
occurrence processes in the Indo-Burmese wedge 
and Sagaing fault region. Tectonophysics 524–525: 
135-146. doi: 10.1016/j.tecto.2011.12.031. 

[5] Berthet T., Ritz J.-F., Ferry M., Pelgay P., Cattin 
R., Drukpa D., Braucher R. and Hetényi G., 2014. 
Active tectonics of the eastern Himalaya: New 
constraints from the first tectonic geomorphology 
study in southern Bhutan. Geology 42(5): 427–430. 
doi:10.1130/G35162.1 

[6] Kayal J.R., 2014. Seismotectonics of the great and 
large earthquakes in Himalaya. Current Science 
106(2): 188-197. 

[7] Wang Y., Sieh K., Tun S.T., Lai K.-Y. and Myint 
T., 2014. Active tectonics and earthquake potential 
of the Myanmar region. Journal of Geophysical 
Research 119: 3767-3822. 
doi:10.1002/2013JB010762. 

[8] Hossain M.S., Khan M.S.H., Chowdhury K.R. and 
Abdullah R., 2019. Synthesis of the tectonic and 
structural elements of the Bengal Basin and its 
surroundings. in: Mukherjee, S. (eds.) Tectonics 
and structural geology: Indian context. Springer 
International Publishing AG. 135-218. doi: 
10.1007/978-3-319-99341-6_6 

[9] CDMP II, 2013. Report of active fault mapping in 
Bangladesh: Paleo-seismological study of the 
dauki fault and the Indian-Burman plate boundary 
fault. Comprehensive Disaster Management 
Programme (CDMP II), Ministry of Disaster 
Management and Relief, Bangladesh, 67. 

[10] Khan A.A. and Chouhan R.K.S., 1996. The crustal 
dynamics and the tectonic trends in the Bengal 
Basin. Journal of Geodynamics 22(3–4): 267-286. 
doi: 10.1016/0264-3707(96)00022-1. 

[11] Hossain M.S., Khan M.S.H., Abdullah R. and 
Chowdhury K.R., 2020a. Tectonic development of 
the Bengal Basin in relation to fold-thrust belt to 
the east and to the north. in: Biswal, T.K., Ray, 
S.K., and Grasemann, B. (eds.), Structural 
Geometry of Mobile Belts of the Indian 
Subcontinent. Springer Nature Switzerland AG. 
91-109. doi: 10.1007/978-3-030-40593-9_4 

[12] Hossain M.S., Xiao W., Khan M.S.H., Chowdhury 
K.R. and Ao S., 2020b. Geodynamic model and 
tectono-structural framework of the Bengal Basin 
and its surroundings. Journal of Maps 16(2): 445-
458. doi: 10.1080/17445647.2020.1770136 

[13] Bakhtine M.I., 1966. Major tectonic features of 
Pakistan: Part II. the eastern province. Science and 
Industry 4: 89–100. 

[14] Reimann K.-U., 1993. Geology of Bangladesh. 
Gebrueder Borntraeger, Berlin, 160. 

[15] Khan M.S.H., Hossain M.S. and Chowdhury K.R., 
2017. Geomorphic implications and active 
tectonics of the Sitapahar Anticline – CTFB, 

http://www.rericjournal.ait.ac.th/
https://doi.org/10.1016/j.tecto.2011.12.031
http://dx.doi.org/10.1002/2013JB010762
https://doi.org/10.1007/978-3-319-99341-6_6
https://doi.org/10.1007/978-3-319-99341-6_6
https://doi.org/10.1016/0264-3707(96)00022-1
https://doi.org/10.1007/978-3-030-40593-9_4
https://doi.org/10.1080/17445647.2020.1770136


Hossain M.S., Rahaman M.M., and Khan R.A. / International Energy Journal 20 (2020) Special Issue 3A, 509 - 522  

©2020 Published by RERIC in International Energy Journal (IEJ). Papers included in this Bangabandhu Chair Special Issue on: Energy, Disaster, Climate Change: 
Sustainability and Just Transitions in Bangladesh have undergone the selection and double-blind peer-review process under the responsibility and guidance of the 
Guest Editors: Prof. Joyashree Roy (Bangabandhu Chair Professor, Asian Institute of Technology, Thailand), Dr. Sheikh Tawhidul Islam (Jahangirnagar University, 
Bangladesh), and Dr. Indrajit Pal (Asian Institute of Technology, Thailand). 

www.rericjournal.ait.ac.th 
 

519 

Bangladesh. Bangladesh Geoscience Journal 23: 
1-24. 

[16] Steckler M.S., Mondal D., Akhter S.H., Seeber L., 
Feng L. and Gale J., 2016. Locked and loading 
megathrust linked to active subduction beneath the 
Indo-Burman ranges. Nature Geoscience 9: 615–
618. doi:10.1038/ngeo2760 

[17] Yang L., Xiao W., Rahman M.J.J., Windley B.F., 
Schulmann K., Ao S., Zhang J., Chen Z., Hossain 
M.S. and Dong Y., 2020. Indo-Burma passive 
amalgamation along Kaladan Fault: Insights from 
provenance of Chittagong-Tripura Fold Belt 
(Bangladesh). Geological Society of America 
Bulletin. 132 (9-10): 1953-1968. 
https://doi.org/10.1130/B35429.1 

[18] Biswas S. and Das Gupta A., 1989. Distribution of 
stresses in the Himalayan and the Burmese Arcs. 
Journal of Geophysical Research. 98: 223–239. 

[19] Biswas S., Majumdar R.K. and Das Gupta A., 
1992. Distribution of stress axes orientation in the 
Andaman-Nicobar island region: A possible stress 
model and its significance for extensional tectonics 
of the Andaman Sea. Physics of the Earth and 
Planetray Interiors. 70(1–2): 57–63. doi: 
10.1016/0031-9201(92)90160-W 

[20] Biswas S. and Majumdar R.K., 1997. Seismicity 
and tectonics of the bay of Bengal: Evidence for 
intraplate deformation of the northern Indian plate. 
Tectonophysics 269(3-4): 323–336. doi: 
10.1016/S0040-1951(96)00168-0 

[21] Bilham R. and England P.C., 2001. Plateau “pop-
up” in the great 1897 Assam earth-quake. Nature 
410: 806–809. doi:10.1038/35071057 

[22] Biswas S., Coutand I., Grujic D., Hager C., Stockli 
D. and Grasemann B., 2007. Exhumation and 
uplift of the Shillong Plateau and its influence on 
the eastern Himalayas: New constraints from 
apatite and zircon (U–Th–[Sm])/He and apatite 
fission track analysis. Tectonics 26:TC6013. doi: 
10.1029/2007TC002125. 

[23] Akhter S.H., Bhuiyan A.H. and Steckler M.S., 
2018. Geodynamic modeling and hydrocarbon 
potentiality in Bengal Basin, Bangladesh. In GSA 
Annual Meeting in Indianapolis, January 2018, 
Indiana, USA, Abstract T33-320227. 

[24] Steckler M.S., Akhter S.H. and Seeber L., 2008. 
Collision of the Ganges-Brahmaputra Delta with 
the Burma Arc. Earth and Planetary Science 
Letters 273: 367–378. 
doi:10.1016/j.epsl.2008.07.009. 

[25] Morino M., Kamal A.S.M.M., Muslim D., Ali 
R.M.E., Kamal M.A., Rahman M.Z. and Kaneko, 
F., 2011. Seismic event of the Dauki fault in 16th 
century confirmed by trench investigation at 
Gabrakhari village, Haluaghat, Mymensingh, 
Bangladesh. Journal of Asian Earth Sciences. 42: 
492–498. doi: 10.1016/j.jseaes.2011.05.002. 

[26] Morino M., Kamal A.S.M.M., Akhter S.H., 
Rahman M.Z., Ali R.M.E., Talukder A., Khan 
M.M.H., Matsuo J. and Kaneko F., 2014. A paleo-
seismological study of the Dauki fault at Jaflong, 
Sylhet, Bangladesh: Historical seismic events and 

an attempted rupture segmentation model. Journal 
of Asian Earth Sciences 91: 218-226. doi: 
10.1016/j.jseaes.2014.06.002 

[27] Khan M.S.H., Hossain M.S. and Uddin M.A., 
2018. Geology and active tectonics of the Lalmai 
Hills, Bangladesh – An overview from Chittagong 
Tripura Fold Belt perspective. Journal of the 
Geological Society of India 92(6): 713-720. 

[28] Bangladesh National Building Codes (BNBC), 
1993. Housing and Building Research Institute and 
Bangladesh Standards and Testing Institution, 
Dhaka, Bangladesh. 

[29] Mallick R., Hubbard J.A., Lindsey E.O., Bradley 
K.E., Moore J.D.P., Ahsan A., Alam A.K.M.K. 
and Hill E.M., 2020. Subduction initiation and the 
rise of the Shillong Plateau. Earth and Planetary 
Science Letters. doi: 10.1016/j.epsl.2020.116351. 

[30] Biswas S. and Grasemann B., 2005. Quantitative 
morphotectonics of the southern Shillong Plateau 
(Bangladesh/India). Australian Journal of Earth 
Sciences 97: 82 – 93. 

[31] Sharma S. and Sarma J.N., 2017. Application of 
drainage basin morphotectonic analysis for 
assessment of tectonic activities over two regional 
structures of the Northeast India. Journal of the 
Geological Society of India 89: 271-280. 

[32] Morgan J.P. and McIntire W.G., 1959. Quaternary 
geology of the Bengal Basin East Pakistan and 
India. Bulletin of the Geological Society of 
America 70(3): 319-341. doi: 10.1130/0016-
7606(1959)70[319:QGOTBB]2.0.CO;2 

[33] Pickering J.L., Goodbred S.L., Reitz M.D., 
Hartzog T.R., Mondal D.R. and Hossain M.S., 
2014. Late quaternary sedimentary record and 
holocene channel avulsions of the Jamuna and old 
Brahmaputra river valleys in the upper Bengal 
delta plain. Geomorphology 227: 123-136. 
doi:10.1016/j.geomorph.2013.09.021. 

[34] Bhattacharya P.M., Mukhopadhyay S., Majumdar 
R.K. and Kayal J.R., 2008. 3-D seismic structure 
of the northeast India region and its implications 
for local and regional tectonics. Journal of Asian 
Earth Sciences 33(1–2): 25-41. doi: 
10.1016/j.jseaes.2007.10.020. 

[35] Kayal J.R., 2008. Microearthquake Seismology 
and Seimotectonics of South Asia. Dordrecht: 
Springer, 449 p. 

[36] Angelier J. and Baruah S., 2009. Seismotectonics 
in Northeast India: A stress analysis of focal 
mechanism solutions of earthquakes and its 
kinematic implications. Geophysical Journal 
International 178: 303–326. doi:10.1111/j.1365-
246X.2009.04107.x 

[37] Vaccari F., Walling M.Y., Mohanty W.K., Nath 
S.K., Verma A.K., Sengupta A. and Panza G.F., 
2011. Site-specific modeling of SH and P-SV 
waves for microzonation study of Kolkata 
metropolitan city, India. Pure and Applied 
Geohysics. 168(3-4): 479–493. doi: 
10.1007/s00024-010-0141-x 

[38] Mohanty W.K., Mohapatra A.K., Verma A.K., 
Tiampo K.F. and Kislay K., 2014. Earthquake 

http://www.rericjournal.ait.ac.th/
https://doi.org/10.1016/0031-9201(92)90160-W
https://doi.org/10.1016/0031-9201(92)90160-W
https://doi.org/10.1016/S0040-1951(96)00168-0
https://doi.org/10.1016/S0040-1951(96)00168-0
http://dx.doi.org/10.1029/2007TC002125
http://dx.doi.org/10.1029/2007TC002125
https://doi.org/10.1016/j.jseaes.2014.06.002
https://doi.org/10.1016/j.jseaes.2014.06.002
https://doi.org/10.1016/j.epsl.2020.116351
https://doi.org/10.1130/0016-7606(1959)70%5b319:QGOTBB%5d2.0.CO;2
https://doi.org/10.1130/0016-7606(1959)70%5b319:QGOTBB%5d2.0.CO;2
https://doi.org/10.1016/j.geomorph.2013.09.021


 Hossain M.S., Rahaman M.M., and Khan R.A. / International Energy Journal 20 (2020) Special Issue 3A, 509 - 522 

©2020 Published by RERIC in International Energy Journal (IEJ). Papers included in this Bangabandhu Chair Special Issue on: Energy, Disaster, Climate Change: 
Sustainability and Just Transitions in Bangladesh have undergone the selection and double-blind peer-review process under the responsibility and guidance of the 
Guest Editors: Prof. Joyashree Roy (Bangabandhu Chair Professor, Asian Institute of Technology, Thailand), Dr. Sheikh Tawhidul Islam (Jahangirnagar University, 
Bangladesh), and Dr. Indrajit Pal (Asian Institute of Technology, Thailand). 
www.rericjournal.ait.ac.th 
 

520 

forecasting and its verification in northeast India. 
Geomatics, Natural Hazards and Risk 7(1): 194-
214. doi: 10.1080/19475705.2014.883441 

[39] Maurin T. and Rangin C., 2009. Structure and 
kinematics of the Indo-Burmese Wedge: recent 
and fast growth of the outer wedge. Tectonics 28: 
TC2010, doi: 10.1029/2008TC002276. 

[40] Ansary M.A., Al-Hussaini T.M. and Sharfuddin 
M., 2000. Damage assessment of July 22, 1999 
Moheshkhali Earthquake, Bangladesh. In 8th 
ASCE Specialty Conference on Probabilistic 
Mechanics and Structural Reliability, Indiana, 
USA, 24-26 July. 

[41] Cummins P.R., 2007. The potential for giant 
tsunamigenic earthquakes in the northern bay of 
Bengal. Nature 449: 75-78. 
doi:10.1038/nature06088 

[42] Fergusson J., 1863. On recent changes in the delta 
of the Ganges. Quarterly Journal of the Geological 
Society 19: 321-354. doi: 
10.1144/GSL.JGS.1863.019.01-02.35 

[43] Nandy D.R., 2001. Geodynamics of Northeast 
India and the adjoining region. Calcutta: ABC 
Publications: 1–209. 

[44] Barman P., Jade S., Shrungeshwara T.S., Kumar 
A., Bhattacharyya S., Ray J.D., Jagannathan S. and 
Jamir W.M., 2016. Crustal deformation rates in 
Assam Valley, Shillong Plateau, Eastern 
Himalaya, and Indo-Burmese region from 
11 years (2002–2013) of GPS measurements. 
International Journal of Earth Sciences (Geol 
Rundsch) 106(6): 2025-2038. doi: 
10.1007/s00531-016-1407-z 

[45] Nath S.K., Adhikari M.D., Maiti S.K., Devaraj N., 
Srivastava N. and Mohapatra L.D., 2014. 
Earthquake scenario in West Bengal with emphasis 
on seismic hazard microzonation of the city of 
Kolkata, India. Natural Hazard and Earth System 
Sciences 14: 2549–2575. 

[46] Mandal B.C., Woobidullah A.S.M. and Guha D.K., 
2004. Structural style analysis of the semutang 
anticline, Chittagong Hill tracts, Eastern fold belt 
of the Bengal Basin, Bangladesh. Journal of 
Geological Society India 64(2): 211-222. 

[47] Najman Y., Allen R., Willett E.A.F., Carter A., 
Barford D., Garzanti E., Wijbrans J., Bickle M., 
Vezzoli G., Ando S., Oliver G. and Uddin M., 
2012. The record of Hi-malayan erosion preserved 
in the sedimentary rocks of the Hatia Trough of the 
Bengal Basin and the Chittagong Hill Tracts, 
Bangladesh. Basin Research 24: 499–519. 
doi: 10.1111/j.1365-2117.2011.00540.x 

[48] Hossain, M.S., Khan, M.S.H., Chowdhury, K.R., 
and Afrooz, M., 2014. Morpho-structural 
classification of the Indo-Burman Ranges and the 
adjacent regions. In National conference on Rock 
Deformation & Structures (RDS-III), Assam, 
India. 31. 

[49] Khan M.S.H., Hossain M.S. and Islam R., 2019. 
Geomorphology, structural model and active 
tectonics of the Rashidpur structure, Bengal Basin, 
Bangladesh. Bangladesh Geoscience Journal 25: 

1–20. 
[50] Olympa B., and Abhishek K., 2015. A review on 

the tectonic setting and seismic activity of the 
Shillong plateau in the light of past studies. 
Disaster Advances 8(7): 34-45. 

[51] Steckler M.S., Stein S., Akhter S.H. and Seeber L., 
2018. The wicked problem of earthquake hazard in 
developing countries. Earth and Space Science 
News. https://doi.org/10.1029/2018EO093625 

[52] Hossain M.S., Chowdhury K.R., Khan M.S.H. and 
Abdullah R., 2016. Geotectonic settings of the 
Dauki Fault – A highly potential source for a 
significant seismic threat. In Proceedings of 
International Conference Humboldt Kolleg on 
Living under Threat of Earthquake, April 2016, 
Kathmandu, Nepal. Abstract: 25. 

[53] Li S., Wang Q., Yang S., Qiao X., Nie Z., Zou R., 
Ding K., He P. and Chen G., 2018. Geodetic 
imaging mega-thrust coupling beneath the 
Himalaya. Tectonophysics 747–748: 225–238 

[54] Lindsey E.O., Almeida R., Mallick R., Hubbard J., 
Bradley K., Tsang L.L.H., Liu Y., Burgmann R., 
and Hill E.M., 2018. Structural control on downdip 
locking extent of the Himalayan megathrust. 
Journal of Geophysical Research: Solid Earth 123: 
5265-5278. doi: 10.1029/2018JB015868. 

[55] Geological Survey of Bangladesh (GSB), 1979. 
Final report by the Committee of Experts on 
Earthquake Hazard Minimization. 

[56] Bangladesh National Building Codes (Draft 
BNBC), 2017. Housing and Building Research 
Institute, Dhaka, Bangladesh, 3:301–312. 

[57] Al-Hussaini T.M., Chowdhury I.N. and Noman 
M.N.A., 2015. Seismic Assessment for Bangladesh 
- Old and New Perspectives. In First International 
Conference on Advance in Civil Infrastructure and 
Construction Materials, CICM 2015, Dhaka. 

[58] Trianni S.C.T., Lia C.G., and Pasqualini E., 2014. 
Probabilistic seismic hazard analysis at a strategic 
site in the bay of Bengal. Natural Hazards 74: 
1683-1705. 

[59] Carlton B.D., Skurtveit E., Bohloli B., Atakan K., 
Dondzila E., and Kaynia A., 2018. Probabilistic 
seismic hazard analysis for offshore Bangladesh 
including fault sources. In Proceedings of the 5th 
Geotechnical Earthquake Engineering and Soil 
Dynamics Conference. Austin, Texas. 

[60] Haque D.M.E., Khan N.W., Selim M., Kamal 
A.S.M.M. and Chowdhury S.H., 2019. Towards 
improved probabilistic seismic hazard assessment 
for Bangladesh. Pure and Applied Geophysics. doi: 
10.1007/s00024-019-02393-z 

[61] Rahman M.Z., Siddiqua S. and Kamal A.S.M.M., 
2020. Seismic source modeling and probabilistic 
seismic hazard analysis for Bangladesh. Natural 
Hazards. doi: 10.1007/s11069-020-04094-6 

[62] Islam M.S., Huda M.M., Al-Noman M.N. and Al-
Hussaini T.M., 2010. Attenuation of earthquake 
intensity in Bangladesh. Proceedings  of the 3rd 
In-ternational Earthquake Symposium Bangladesh 
(IBES-3), Dhaka, 481-488.  

[63] Sloan R.A., Elliott J.R., Searle M.P. and Morley 

http://www.rericjournal.ait.ac.th/
https://doi.org/10.1144/GSL.JGS.1863.019.01-02.35
https://doi.org/10.1007/s00531-016-1407-z
https://doi.org/10.1007/s00024-019-02393-z
https://doi.org/10.1007/s00024-019-02393-z
https://doi.org/10.1007/s11069-020-04094-6


Hossain M.S., Rahaman M.M., and Khan R.A. / International Energy Journal 20 (2020) Special Issue 3A, 509 - 522  

©2020 Published by RERIC in International Energy Journal (IEJ). Papers included in this Bangabandhu Chair Special Issue on: Energy, Disaster, Climate Change: 
Sustainability and Just Transitions in Bangladesh have undergone the selection and double-blind peer-review process under the responsibility and guidance of the 
Guest Editors: Prof. Joyashree Roy (Bangabandhu Chair Professor, Asian Institute of Technology, Thailand), Dr. Sheikh Tawhidul Islam (Jahangirnagar University, 
Bangladesh), and Dr. Indrajit Pal (Asian Institute of Technology, Thailand). 

www.rericjournal.ait.ac.th 
 

521 

C.K., 2017. Chapter 2 active tectonics of Myanmar 
and the Andaman sea. Geological Society, London, 
Memoirs 48(1): 19–52. doi: 10.1144/M48.2 

[64] Mallick R., Lindsey E.O., Feng L., Hubbard J., 
Banerjee P. and Hill E.M., 2019. Active 
convergence of the India-Burma-Sunda plates 
revealed by a new continuous GPS network. 
Journal of Geophysical Research: Solid Earth 124: 
3155–3171. doi: 10.1029/2018JB016480 

[65] Power System Master Plan (PSMP), 2016. Power 
Division, Ministry of Power, Energy and Mineral 
Resources, Government of the People’s Republic of 
Bangladesh. Supported by Japan International 
Cooperation Agency (JICA), Tokyo Electric Power 
Services Co., Ltd., and Tokyo Electric Power 
Company Holdings, Inc., pp. 1-137. 

[66] Gas Transmission Company Limited 
(GTCL), 2019. Bangladesh Gas Transmission 
Network. National Gas Grid, 
https://gtcl.org.bd/operation-map/.  

[67] Power Grid Company of Bangladesh Limited 
(PGCBL), 2020. Power Grid Map Plan 2020-25 
(as of January 2020). 
http://pgcb.gov.bd/site/download/b4b1a913-4d31-
4a0b-89bb-f346a0ca98dd/.  

[68] Ariman T., 1983. Buckling and rupture failure in 
pipelines due to large ground deformations. In 
Proceedings of 14th Joint Panel Conference of the 
US-Japan Cooperative Program in Natural 
Resources. Washington, DC, USA: NBS (1984). 

[69] Ayala A.G. and O'Rourke M.J., 1989. Effects of 
the 1985 Michoacan earthquake on water systems 
and other buried lifelines in Mexico. Earthquake 
Spectra 6(3): 473-496.  

[70] Manshoori M.R., 2011. Evaluation of seismic 
vulnerability and failure modes for pipelines. 
Procedia Engineering 14: 3042–3049.  

[71] Ramancharla P.K., Srikanth T., Chaudhary V., 
Rajaram C., Rastogi B.K., Sundriyal S.K., Singh 
A.P. and Mohan K., 2014. Assessment of 
vulnerability of installation near Gujarat Coast 
Vis-à-vis seismic disturbances. International 
Institute of Information Technology Ministry of 
Earth Sciences Government of India August 2013 
Earthquake Engineering Research Centre 
International, (March). 

[72] Rajaram C., Terala S., Singh A.P., Mohan K., 
Rastogi B.K. and Ramancharla P.K., 2014. 

Vulnerability assessment of buried pipelines: a 
case study. Frontiers in Geotechnical Engineering 
3: 24–33. 

[73] Tajima F., Mori J. and Kennett B.L.N., 2013. A 
review of the 2011 Tohoku-Oki earthquake (Mw 
9.0): large-scale rupture across heterogeneous plate 
coupling. Tectonophysics. doi: 
10.1016/j.tecto.2012.09.014 

[74] Zhao D., 2015. The 2011 Tohoku earthquake (Mw 
9.0) sequence and subduction dynamics in Western 
Pacific and East Asia. Journal of Asian Earth 
Sciences 98: 26–49. 

[75] Yeats R.S., Sieh K. and Allen C.R., 1997. The 
geology of earthquakes. Eos Transactions 
American Geophysical Union 79: 115-115. 

[76] Wu Z. and Hu M., 2019. Neotectonics, active 
tectonics and earthquake geology: terminology, 
applications and advances. Journal of 
Geodynamics 127: 1-15. 

[77] Honegger D. and Wijewickreme D., 2013. 
Handbook of seismic risk analysis and 
management of civil infrastructure systems. USA: 
Woodhead Publishing. 

[78] Raghukanth S.T.G. and Dash S.K., 2010. 
Evaluation of seismic soil-liquefaction at 
Guwahati city. Environmental Earth Sciences 
61(2): 355–368. 

[79] Youd T.L. and Perkins D.M., 1987. Mapping of 
liquefaction severity index. Journal of 
Geotechnical Engineering 113(11): 1374-1392. 

[80] Sendai, 2015. Sendai Framework for Disaster Risk 
Reduction 2015-2030. United Nations Office for 
Disaster Risk Reduction (UNDRR), pp. 1-37. 
Retrieved from the World Wide Web: 
https://www.preventionweb.net/files/43291_sendai
frameworkfordrren.pdf. 

[81] Bach C., Gupta A.K., Nair S.S. and Birkmann, J., 
2013. Training Module on Critical Infrastructures 
and Disaster Risk Reduction. National Institute of 
Disaster Management, Ministry of Home Affairs 
(NIDM), New Delhi 110 002, India, pp. 1-62. 
https://nidm.gov.in/PDF/modules/cric%20infra.pdf. 

[82] UNISDR, 2017. Disaster Resilience Scorecard for 
Cities (updated for Sendai Framework), pp. 1-118. 
Retrieved from the World Wide Web: 
http://www.unisdr.org/campaign/resilientcities/ho
me/toolkitblkitem/?id=4 

  

http://www.rericjournal.ait.ac.th/
https://gtcl.org.bd/operation-map/
http://pgcb.gov.bd/site/download/b4b1a913-4d31-4a0b-89bb-f346a0ca98dd/
http://pgcb.gov.bd/site/download/b4b1a913-4d31-4a0b-89bb-f346a0ca98dd/
http://dx.doi.org/10.1016/j.tecto.2012.09.014
https://www.preventionweb.net/files/43291_sendaiframeworkfordrren.pdf
https://www.preventionweb.net/files/43291_sendaiframeworkfordrren.pdf
https://nidm.gov.in/PDF/modules/cric%20infra.pdf
http://www.unisdr.org/campaign/resilientcities/home/toolkitblkitem/?id=4
http://www.unisdr.org/campaign/resilientcities/home/toolkitblkitem/?id=4


 Hossain M.S., Rahaman M.M., and Khan R.A. / International Energy Journal 20 (2020) Special Issue 3A, 509 - 522 

©2020 Published by RERIC in International Energy Journal (IEJ). Papers included in this Bangabandhu Chair Special Issue on: Energy, Disaster, Climate Change: 
Sustainability and Just Transitions in Bangladesh have undergone the selection and double-blind peer-review process under the responsibility and guidance of the 
Guest Editors: Prof. Joyashree Roy (Bangabandhu Chair Professor, Asian Institute of Technology, Thailand), Dr. Sheikh Tawhidul Islam (Jahangirnagar University, 
Bangladesh), and Dr. Indrajit Pal (Asian Institute of Technology, Thailand). 
www.rericjournal.ait.ac.th 
 

522 

 

http://www.rericjournal.ait.ac.th/

