
P
os
te
d
on

23
N
ov

20
22

—
C
C
-B

Y
4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
10
02
/e
ss
oa
r.
10
51
00
92
.1

—
T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

Comparison of Amplitude Measurements on Borehole Geophone

and DAS Data

Sana Zulic1, Evgenii Sidenko1, Alexey Yurikov1, Konstantin Tertyshnikov1, Andrej Bona1,
and Roman Pevzner1

1Curtin University

November 23, 2022

Abstract

A significant increase in using distributed acoustic sensing (DAS) as a main sensor of choice in borehole seismic applications

prompts more fundamental research in understanding what DAS measures, the limitations and performance of the technology,

and how it compares to the conventional sensors. Here we use borehole seismic data collected with conventional three-component

geophone and distributed acoustic sensing to quantify and compare seismic measurements at the GeoLab facility at Curtin

University campus (Perth, Western Australia). This facility allows repetition of the experiment using different sensors in

controlled, stable conditions; deployment fibre cables as borehole and surface arrays; and utilisation of different types of seismic

sources. In this presentation we compare the two datasets acquired with the conventional Sercel SlimWave VSP tool and Silixa

iDAS v2. Data collected with geophones correspond to particle velocity measurements and can be calibrated to this velocity

from native system units (mV) to m/s. By differentiating the measurements over the 10-meter interval, we get “converted

geophone” data, which now has a property of the strain rate with unit [1/s]. In addition to this, DAS data which natively

measure phase variation over time, can be calibrated to the absolute strain rate with units [1/s]. Although calibrated to the

same property, these two datasets are impacted by different factors that could affect their amplitudes’ absolute values. For

example, the geophone amplitudes are affected by the type of geophone and its performance, probe’s housing, the quality of

the probe’s coupling to the formation or the casing, etc. The DAS amplitudes are affected by cable design, the cable’s coupling

to the formation, optical parameters, interrogator design, etc. We use both the peak-time amplitudes and the entire wavefield

to compare the absolute values of the strain rate of both types of sensors. For the given study area and survey design (local

geology, type of geophone and fibre-optic cable), it appears that amplitudes of the strain rate have similar absolute values.
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