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SUMMARY

I. Title

A Study on the Signal Characteristics of Water Gun
with the Changes of Water Depth and Air Pressure

II. Purpose and Importance of the Study

For the study of sea-bottom morphology or Sedimentary strcture,
various types of seismic system are used. Performance of seismic sys-
tems depends on the characteristics of initial pulse, hydrophone
which receives seismic signal and primary data processor.

There has been a continuous improvement on seismic receiver and
data processor but the seismic efficiency of intial pulse was not
great improved. In that, it depends on mechanical aspect of instru-
ment and was developed with try-and-error.

The purpose of this study is to understand the characteristics of
water gun signature, and its changes with water depth and air pressure
for maximizing the efficiency and proper use of water gun as a seismic

source,

M. Contents and Scope of the Study

- Properties of the Marine Seismic Energy Sources

-~ Structure of the Water Gun S80

—_5 —



- Operating Mechanism of the Water Gun
- Near-field and Far-field

- Water Gun Signature in Near-field

- Changes of Signature in Near-field

- Water Gun Signature in Far-field

~ (Changes of Signature in Far-field

- Change of Initial-Pulse Period

IV. Results and Suggestions

- To provide basic data for the initial pulse of the water gun
in various conditions,

- To maximize the efficiency of the water gun,

- To provide a necessary information when the water gun is used

with other seismic instrument.
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Fig.12 a) Farfield Signature and b) amplitude and energy spectra plot
for Water gun HWG-57.
x dB refers to 1 joule/m?’/Hz at 1 meter from source.
xx dB refers to 1 micropascal/Hz at 1 meter from source.
{after Johnston and Cain, 1982)
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Fig.13 a) Farfield Signature and b) amplitude and energy spectra plot
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(after Johnston and Cain, 1982)
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Fig.14 Schematic diagram of the water gun S80.
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Fig.15 Operating process of the water gun S80.
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Fig.16 Measurement locations for various marine seismic source signatures.
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Fig.17 Near-field pressure signature radiatied by S80 at a depth of
1.5m and a chamber pressure of 2000psi.(after Safar,M.H.,1985)
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Fig.18 Comparision of a) the source signatures and b) the power
spectral density functions of 80 inch® water gun and air gun
(after Hutchinson, D. R. and Detrick, R. S., 1984)
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SINGLE GUN NEAR FIELD (TRUE AMPLITUDE)
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Fig.19 Typical near-field signatures in true amplitude format,
all signatures were recorded separately. (after French,
¥.S. and Henson,C.G.,1978)
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Fig.20 The same signatures as in Fig.19 but with amplitudes to
the same size. (after French,¥.S. and Henson,C.G.,1978)
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Changes in the frequency dimain properties of the near-field
field signature with changes in gun depth. (after French,¥.S
and Henson,(C.G.,1978)
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Changes in the frequency dimain properties of the near-field
signature with changes in firing pressure. (after French,VW.S
and Henson,C.G.,1978)
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Fig.23 Changes in the near-field
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Fig.25 Measured and predicted far-field pressure signatures and
their amplitude spectra radiated by the S80 water gun {gun
depth,4m: gun pressure,2000psi). (after Safar, M.H.,1985)
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Fig.26 Measured and predicted far-field pressure signatures and
their amplitude spectra radiated by the S80 water gun (gun
depth,6m; gun pressure,2000psi). (after Safar, M.H.,1985)
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Measured far-field signatures compared to near-field signa-
tures convolved with source ghost operators.

(after French,

¥.S. and Henson,C.G.,1978)
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Fig.28 Changes in the far-field
peak pressure with changes
in the gun depth. (after
French,¥.S. and Henson,
C.G., 1978)
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Fig.29 Changes in the far-field
peak pressure with changes
in the firing pressure.
(after French,¥.S. and
Henson, C.G., 1978)
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