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ABSTRACT: Investigation of underwater sedimentary layers has been carried out with GPR(Ground
Penetration Radar) survey. GPR survey has been proved to be very satisfactory since the target area has
shallow water depth of about 2.5 m, is a lake with no water flow, and the thickness of mud layer, which
is a main survey target, is relatively thin. The results clearly showed the underwater sedimentary layers,
which includes mud, sand, gravel and basement layer. Specially, the distribution and total amount of mud
layers from the survey results can be used as a basic data for the dredging of mud layer in the area.
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Fig, 1. Aerial photograph of the survey area.
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Fig. 2. Principle of GPR survey.
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Table 1. Electromagnetic characteristics of common materials.

R A 1 7]9] # HQm) A 7 (mns)
27 1 oo 0.3
HeE 81 100 0.033
HictE 81 0.00033 0.033
oo 34 100 0.15-0.17
AR EA ) 5 10° 0.13
S 7 1000 0.11
HENAZ) 8 10° 0.1
A5 HE%) 12 10000 0.087
AE 5-40 1-10 0.047-0.13
AE 5-30 0.01-1 0.054-0.13
waj(Z3h 30 0.1-1 0.054
2Az) 4-6 100 0.12
A 5-15 10-1000 0.075-0.13
A3|o} 4-8 50-10’ 0.11-0.17
Afek 6 1-10° 0.12
FHAP, A ) 2.5 7000 0.18
FHAM,H) 25 100 0.06
F(HEA AR 2.4 3000 0.18
ECHEA S 15 20 0.075
() 2.5-19 50-10000 0.07-0.18
HED) 3-6 100-10000 0.12-0.17
Iz E 4-10 0.09-0.12
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Fig. 3. Example of GPR system (pulseEKKO, Canada).
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Fig. 4. Schematic of GPR survey types.

Table 2. GPR systems used for the survey.

Al Ag-otent A A} A}E 2] Software

Zond-12¢ 500 MHz Radar (ﬁftv‘;’g;s Inc. Prism for Windows
pulseEKKO Sensors & Softwares

1000 450 MHz (Canada) pulseEKKO S/W
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Fig. 5. Examples of GPR data from lakes.

Fig 6. Pictures of GPR system used. (left) Zond-12c, (right) PulseEKKO 1000.
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Fig 7. Distribution of GPR survey lines.

Fig 8. Photographs of survey boat and field work.
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Fig 9. Substructure of the lake bottom.

Table 3. Electromagnetic characteristics of sub-bottom materials.

T3 L e O AV
= 81 100 0.033 11
Clay 5-40 1-10 0.047-0.13 16-45 3
ZA(E3} 30 0.1-1 0.054 18
Granite(%-5 7 1000 0.11 38 A
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Table 4. Reflection coefficients of the sub-bottom materials.

= 1 A a2 SRty HEAA|
= 81 Clay 40 0.17
= 81 2H(ES) 30 0.24
= 81 Granite 7 0.55
Clay 40 wal(E3h 30 0.07
Clay 40 Granite 7 0.41
we)(ZE3h 30 Granite 7 033
Ral(Z3h 30 Clay 40 0.07
Granite 7 Clay 40 041
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Fig. 10. Examples of GPR data analysis from the survey area.

O,

Deme b
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Fig. 12. 2- and 3-D presentation of the lake bottom.
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Fig. 13. 2- and 3-D presentation of the bottom of mud layer.
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Fig. 14. 2- and 3-D presentation of the thickness of mud layer.
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