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ABSTRACT

Kashmir valley, situated in the western extent of NW Himalaya holds an infrastructure of 7 million people. The
region has always been in concern about the consequences of earthquakes and by the conclusions that has been
brought downby various earthquake scientists. However, the earthquake data suggests that the valley has witnessed
only upto the maximum of 5.5 magnitude earthquake from the year 1900 onwards inside its periphery. Apart from
7.6, 2005 Muzaffarabad earthquake whose epicenter was away from Kashmir basin, it has witnessed only three
greater magnitudes of 5-5.5 inside its boundary from last 100 years. The effort was made to delineatethe faults in the
region by the use of hyper spectral remote sensing followed by the field validation. The total of 17 faults have been
delineated inside the Kashmir basin. The mechanics of faults and their topographic orientations suggest that few of
those faults have a capability of holding a greater magnitude earthquake. An attempt was made to analyze the region
through its micro seismicity level by studying the densities and magnitudes of previously occurred earthquakes as
well as the densities and length of faults in the Kashmir basin. The study suggests that the western side of the valley
indicates the maximum severity of damage than the central and eastern side. The work has also found that the most
of the civic infrastructure indicates weak behavior to resist against the earthquake forces. Being as the Himalayan
valley and surrounded by the greater thrust systems by all sides, the study implies towards the urgent need of
cooperation between all the sectors in the region to avoid the greater damage from the earthquakes shocks.
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I INTRODUCTION

The Himalaya is a classic example of an orogenic system created by continent—continent collision of Indian and

H2 1 1t youthfulness and remarkable exposure make the orogeny an ideal for studying diverse

Eurasian plates
geologic processes related to mountain building. Its potentialas a guide to decipher the feedback processes
betweenlithospheric deformation andatmospheric circulationhas motivated concentrated research in recentyears on
the history of the Himalayan—Tibetan orogeny, its role in global climate change, and its interaction with erosion

([19]'[201’ [25]'[291'[281'[321'[21)'In spite of the broad interests, it has become increasingly intimidating for both a beginner
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and an experienced Himalayan geologist to comprehend the intricate complexity of the Himalayan geology in its
entirety.The lack of an updated overview of the entire Himalayan orogeny makes it difficult to assess how the
Himalayan deformation has responded to the well-understood plate boundary conditions and its impact on the

AL 2L BLEELED The evidence of paleo-

overall Indo-Asian collision zone and evolution of great rivers in Asia ([
lake formation due to movements along active faults, landscape marked by ravines and the development of canyons,
narrow gorges, entrenched channels and waterfalls are all indicative of active tectonics and fault displacement and

L2612y several studies have proved that the careful

its influence over the evolution of the landscape ("%
evaluation of geomorphic features and geomorphic indexes such as the Valley width, heightratio, the Mountain-front
sinuosity index, the River gradient index etc. provide a wealth of information which assists our understanding of the

HELTLEN 1t has also been suggested that an

influence of tectonics on landscape change and drainage evolution ([6] (31,
understanding of past drainage evolution may be derived from present-day river patterns, which provide an insight
into pastdeformational events within active mountain belts ([15]). Numerous conceptual models and field
investigations suggest that in tectonically active regions fault growth and associated deformation have a direct
control in shaping the landscape and drainage evolution (" #°ly studies suggest that the entire Himalayan arc
is ripe enough to hold earthquakes >8M ([4]). Seismic gaps along two-thirds of the Himalaya that have developed in
the past five centuries, when combined with geodetic convergence rates of approximately 1.8m/century, suggests
that one or more M=8 earthquakes may be overdue in the Himalaya arc in near future(m). A recent seismic hazard
analysis of Northwest Himalayan region has categorized the regionunder high hazard zone as this region hosted the
deadliest 2005 Kashmir earthquake ([23]). The Himalayan zone is divided into three seismic gaps — Kashmir gap,
Central gap and Assam gap. The Jammu and Kashmir, Himachal Pradesh and Uttrakhand falls under Kashmir gap
which is the highest earthquake prone seismic zone. Considering the published literature and consequences in the
Kashmir basin, the study was formulated to access the structural setup and seismic analysis to find out the intensity
of vulnerability in the region. Apart from geological fieldwork, the remote sensing have also found healthy in

delineating the faults and evaluating the structural setup in any region (*'”).
11 STUDY AREA

The Kashmir valley is situated in NW-Himalaya, an oval-shaped basin trending in the NNW-SSE direction (Fig.1).
It is bounded by lofty and glacier-chiseled mountain chains of the Himalaya. It is an intermountain valley filled with
unconsolidated gravel, sand and mud succession appearing as plateaus above the present plain of Jhelum and its
tributaries.Geologists believe that about ten crore years have passed when Kashmir Valley which was once a lake
called Satisar, the lake of goddess Sati, came into its present form. For hundreds of million years Kashmir Valley is
supposed to have remained under Tethys Sea and the high sedimentary-rock hills seen in the valley now were once

under water. Geologists have come to believe that Kashmir Valley was earlier affected by earthquakes. Once there
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was such a devastating earthquake that it broke open the mountain wall at Baramulla and the water of the Satisar
lake flowed out leaving behind latchstring mud on the margins of the mountains known as karewas. The karewas
being in fact the remnants of this lake confirm this view. The karewas are found mostly to the west of the river
Jhelum where these table-lands attain a height of about 380 meters above the level of the Valley. These karewas
protrude towards the east and look like tongue-shaped spurs with deep ravines. Jhelum river, joined by the various
tributaries from all around the mountains becomes the only drainage network which drains the water out from the

valley.

Study area
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Figure.l: Study area
111 RESULTS & DISCUSSION

The earthquake data from 1900 onwards was collected from various sources (USGS, NOAA, NEIC, IRIS, IMD) and
were filtered and plotted by means of software’s (Fig.2). The study shows that the valley has witnessed only three
magnitudes of 5.5 in 1967, 5.2 in 1975 and 5.2 in 2005 from the last 120 years inside its periphery. However the
valley has witnessed an earthquake shake of 7.6 magnitude outside its boundary in 2005 at Muzaffarabad causing a

damage inside the region. Apart from this, the valley has witnessed a numerous earthquakes below the magnitude of
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4 which indicates the continuous release of energy till date. In contemporary, the region has not shown much of the
release of energy along its eastern sides, being nearer to the greater Himalayan thrust systems.The fault map
generated by the remote sensing techniques([lo]’[l]) shows the valley has deformed following the main deformation
mechanisms of the Himalayan systems. The total of 17 faults have been delineated inside the valley and their
orientations behavior has also been studied by the fieldworks (Fig.3). The valley is entirely surrounded by the
Himalayan thrusts as main central thrust (MCT), main boundary thrust (MBT), main boundary fault (MBF) in the
west, main mantle thrust (MMT) in the north and the greater Himalayan thrusts in the east as shown in the map. The
study has found Balpur fault as previously delineated by ([301) can play a major role in hosting an earthquake in the
future time as the length and activeness of the fault have a serious concerns. Apart from this fault, the study brought
the concerns of two more faults, one on the eastern side of greater Himalaya and other on the north western side that
can be readily available to host any future earthquakes. As per the study, the faults have already hosted the smaller

magnitudes in the area and have developed the more activeness towards the hosting sites.

oK

Figure.2: Location of earthquakes in and around the Kashmir valley.
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Figure.3: The Tectonic/Fault map of Kashmir valley.

The study was able to bring out the micro seismicity map by considering the site of previously occurred earthquakes,

the structural/fault setup and the topographic visions(Fig.4). The region has been viewed as the seismic zone 1V-V

by the seismologists. The present study dived the region on the basis of severity of the damage that can happen

inside the valley. The map prepared, shows that 30% of the valley is very severe to earthquake damage and lie

mostly on the western Kashmir followed by 50% severe and 20% moderate. The Infrastructure of the valley gives

the worrying scenes about earthquake resistance and one of the reason is that people have built up their structures

without considering the earthquakes codes of the region.

e - o —
Micro-seismiec zonation map of Kashmir valley
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Figure.4: Micro-seismic zonation map of Kashmir valley.
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IV CONCLUSIONS

The valley, being the formation of Himalayan collision, remains always in the hazard consequences. According to
the literature, it has witnessed the heavy damage in the past and was always claimed to be slave of seismic activities.
The threat was not only form the earthquake events but also the natural hazards like landslides and floods which
always remained directly or indirectly associated with these earthquakes. However the earthquake data from the last
century suggests that either there is a seismic gap which can cause a huge earthquake in future or the energies may
have released in enormous smallermagnitudes to resist the greater one. The valley seems structurally very deformed
and if the large energies are still accumulated as claimed by various seismologists then the region may not lack in
hosting the greater magnitude earthquakes. In case of greater magnitudes, the valley doesn’t seem ready to face
earthquake consequences because of poorly civic infrastructure setup. The region seems to be effectively examined
by integrated geoscientific approaches to bring out the proper micro-seismic zonation maps and the cooperation
from all the sectors to attempt the lifesaving methods.
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