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OVERVIEW
Being in a country with high seismic risk and visited and witnessed the
devastating damage by earthquakes. Earthquake disasters are inevitable
in countries like Nepal but it is possible to minimize the aftermath of
an earthquake if the zones that are more susceptible to undergo
maximum ground motion are identified. With the aim of determining
site predominant frequency, its equivalent amplification of ground
motion, H/V spectral ratios of individual seismic noise measurement
and shear wave velocity profiles this field camp was carried out. Field
Camp was conducted in December 2021- January 2022. The
investigation was carried out along Banepa Valley, there were
altogether 46 points measurements done using microtremor and at
the three location microtremor array measurements was carried out
to determine shear wave velocity profiles. Valley was subdivided into
500m spacing grids for the microtremor point survey.

STUDY AREA
The study area of the field camp lies in
Bagmati
Province,
Kavrepalanchowk
district, at about 25km east from the
centre of Kathmandu Valley. Banepa is an
intermontane basin which is at about
1500m above the sea level. The
geographical coordinates of the area is
27°37'56.82" N and 85°31'18.91" E and
could be easily accessed by any means of
road transportation through Araniko Figure 3: Location Map of Microtremor Point
Survey (Here the survey has been taken in each
Highway.
46 points at a spacing of 500m).

METHODS
Study area was subdivided into 500m spacing grids for the microtremor point survey.
Microtremor point survey was carried out in 46 points and predominant period,
resonance frequency and Horizontal Vertical spectral ration was calculated. In each
survey points 45minutes recording data was done using Broandband seismometer and
3 Components Atom. At the three location Microtremor array measurements was
carried out to determine the Shear wave velocity profile. North-South, East-West and
Vertical components was measured during the survey. Since microtremor survey not
stand-alone method for estimating subsurface profile. So, for the validation of the data
various drill hole data, previous research findings from the nearby survey area was
collected and cross checked with the obtained shear wave velocity profile.

OUTCOMES OF MICROTREMOR POINT
SURVEY
Using the microtremor point survey measurements we are able to calculate
H/V spectral ratios (figure 7), the fundamental frequency and amplification
factor of the Banepa valley. Fundamental frequency in Banepa Valley
ranges from 0.12 to 12 Hz. The variation of fundamental frequency in the
Banepa valley is depicted in figure 8(right). It ranges from 0.12 Hz to 6 Hz in
the most part of the valley and at the southern part of the valley is
increases from 6 Hz to 8.6 Hz. At northeastern part of the valley value of
fundamental frequency changes rapidly from 5 Hz and frequency rises to a
maximum of 12 Hz near the valley's edges. Similarly, the amplification
factor (or peak HVSR curve). value in field camp study area shown in figure
8 (left). It ranges between 2.57 to 15.56. The larger value of amplification is
found in the Pulbazar, Nala Bazar and Banepa Municipality in the
northwestern part of the valley. At Kathmandu University area, Chaukot,
Srikhandapur area amplification value slightly decreases. The large
amplification factor may be related to high impedance contras between the
sedimentary cover and the bedrock.

Figure 7: Nature of the the H/V
spectral ratio from the graph it
is observed that the peak
frequency is about 5Hz and
corresponding
amplification
factor is 8.

Figure 1: Group Photograph After The Training Program
Figure 4 : Active survey

Figure 6 : Circular array measurements &
Instrumental set-up

Shear wave velocity Profile

Outcomes of Array Measurements
Using the microtremor array measurements we are able to
identify the depth of the bedrock. Figure 9 at right shows
shear wave velocity graph, from the graph we can
conclude that the depth of the bed rock lies between 3236m at survey points no 45. Beside this, the observed
result was also cross checked with drill hole data of
nearby microtremor array measurements location. The
obtained result is reliable and valid with the drill hole data.

Figure 6 : Point measurements using
Atom 3C Seismometer

Figure 2: Group photograph after the field study session

Figure 5 : Microtremor array
measurements
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Field camp gives student hands on experience to measure, interpret,
and analyze the ambient ground motion using the microtremor, phase
velocity, create dispersion curve, obtain shear wave velocity and
characterize sites based predominant period, and familiarize them with
geophysical software like Geospy, Dinver, Bido 2.0.

Figure 8: Map showing Variation of amplification factor(Left) and variation of fundamental frequency of
Banepa valley(Right)

15
20
25
30

Bed rock
depth

35
40

Figure 9 : Shear wave velocity profile

This field camp program is only possible by proper guidance and clear financial support from the Society of
Exploration Geophysicists. The Chapter is obliged to SEG and every donor agency for the platform it has
provided us. We would like to thank the SEG, Department Geology, Tribhuvan University for continuous
support during the field camp execution. We would also like to thanks all the Professors, Lectures, Faculty
Advisor and Student Chapter members for their generous support and guidance during the field camp
program. We would like to thank all the staff of SEG who review our proposal and gives valuable suggestion,
Geo-Engineering consult for instrumental arrangements, Trainer and past executive members for their
sustenance.

