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Analysis of Measuring Limit of Echo Sounding by Turbidity
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Abstract

Dredging and reclaiming on coast, harbor construction etc. of when construct, the interest about efficiency
and accuracy of sounding by measurement condition very rise. However, there are only a few studies on
the accuracy improvement concerning water depth sounding condition. In this study, among the precision
decline main causes of sounding, I suggested the characteristics of sounding data acquired by echo sounder
with increasing of turbidity and the critical turbidity range under a given transducer frequency. For this, I
acquired sounding data by inputting turbidity inducer artificially in artificial water tank. And then achieved
regression analysis. Conclusion are as following : Sounding Capabilities can be divided into three ranges
according to the turbidity : normal range, critical range and the range where data can not be obtained by
an echo sounder. When the turbidity exceeds 217~259 NTU which was considered as critical range, depth
sounding was impossible.

Keywords : Precise depth sounding, Echo sounder, Critical range, Turbidity
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Fig. 1. Schematic Diagram of Equipment Setup.
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Table 1. Specifications and Resuits of Grain Analysis

(Bentonite)
Spec. number DY-100S
Moisture Content 10%
Density | 0.75~090g/em’
Granularity 90%/250 mesh Upper

pH 9~11
Average Grain Size (Dsg) L 0.005mm
Classification by USCS Clay
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Table 2. Coordinates and Results of Grain Analysis (Field
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Y 195490.6804m FeAR Tl Leuete] 25 gr whglolotk
Average Grain Size (Dso) 0.026mm
Classification by USCS Silt 2.2 AIBIEH|
221 APR
YrEs e WFARATEE o183k A ey 2 AR echo soundersy A
S, AR AT RS e gug TS A ARAANS g, S U
2 ARG AOolT) B AToliE WE olas 4n U Solehn U Hols Bem ARHS
B ool HHEt AEE ARBSHth Fig. 2= Agol AgH =29 A4 m&olck
Table 20| A|R2AHA M2 FHAR HE R Y=g
Aifolth 222 B A
A BAHA A ] AR wHA T RTK GPSE o431 el ol W echo sounder W& AT B4 Algo] A
BE519T, YERML HEARAUS o] gsgt) 2.5 = A2l echo sounderi= MarimatechAF2] E-Sea
Z= AP dw uF BAL 500gy Foidt T, $5H sound 193# EHAlE 9 AlMEQ] TOAAS) WQC-22A
of| o3l FH3] w3tElo] B BEA|7} ek o R =

Argshoict. B A9} Echo sounder®] AbAlgH A2
H, 1084 el A48 Akt Table 33} Table 49| VERNICK http:/www.marimatech.com).
AEE 27t 20Kg & AMESI9loH, Fig 2 Echo
Sounder®} BHE A Zo| AAg Apze] m

2ok Table 3. Specifications of Turbidimeter
Specification l Value

Measurement range l 0~800NTU

Accuracy ] +1%=5NTU
Resolution 1 NTU

Table 4. Specifications of Echo Sounder

Specification Value
Measurement range 0~1,600m
1em+0.1% (200kHz)
Accuracy 4em+0.1% (50kHz)
S5cm=0.1% (33kHz)
Frequency 200kHz
Directional Angle 3.8°
Sound velocity settings 1,400~1,600 m/sec
Computer Interfacing R$-232C, data format
selectable
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Fig. 2. A Photograph of Equipment Setup
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Table 5. Bentonite Test Results

TU 0.5kg lkg 1.5kg
B \[12]|23] 38]|5+F|13]|23]|33] | FF|13] 23] 38] | F=
20 | 191918 [18.7| 35|36 | 35|35.3| 51| 50| 52|51.0
40 | 1617119173133 13413534.0| 50| 5152|510
60 | 16|16 |17 (16.3]35|33 {33 (33.7|50 (49 |50|49.7
80 | 15| 16| 15[15.3(34 (32 {33(33.0{48|50|49(49.0
100 | 18 | 16 | 15 |16.3| 35 |35 |31 (33.7|49 |49 | 48 |48.7
120 | 15{ 15|16 |15.3]32 |30 |31 |31.0|45|47|48|46.7
140 | 16 [ 15| 14 {15.0|1 33 |34 |32(33.0/44 45|44 (443
160 | 1916 | 15(16.7| 33 | 31 |33 (32.3/49 4845473
180 | 18 1 18 113 116.3132133 130 (31.7|45}46|45]453
200 [ 19| 14 | 15(16.0{ 33 | 31 |28 |30.7| 43 | 44 | 45|44.0

Table 6. Field Sample Test Results

TU 0.5kg lkg 1.5kg
B \[13]|28]|38) |8|13] 23] |33]|B|13]|28] 33| |8
20 | 2324 (24(23.7| 41|42 |42 [41.7} 57| 56 | 56 |56.3
40 |24 (23|24 237043 |40 | 42 |41.7| 55 | 56 | 55 553
60 |24]23|22(23.0{40 |40 | 40 |40.3| 55|55 |54 |54.7
80 [21]22]21(21.3]139|40|39(39.3[56|55|54| 55
100 22|19 (22]21.0] 38 | 39 |38 {38.3| 53 | 54| 55 |54.0
120 | 20|21 |20 |20.3| 38 | 38 | 38 |38.0] 53 | 53 | 55 |53.7
140 | 21 |20 |20|20.3] 37|37 38 37.3|52|50|49|50.3
160 {20 [ 21 {17 |19.3{ 38|37 |35 |36.7| 51 | 49|48 493
180 | 19| 18 | 17 [18.0] 34| 35|31 (33.3| 51 | 48 | 50 [49.7
200 | 1718 | 18 |17.7|36 | 35|31 |34.0( 50 | 47 | 50 [49.0
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Fig. 3. Results of Sounding Test by Turbidity (Bentonite-1st.).
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Table 7. Critical Ranges (Bentonite)

Table 8. Critical Range (Field Sample)

Times of Test

Times of Test

Critical Range (NTU) Critical Range (NTU)
Ist. 242 ~249 1st. 224~230
2nd. 241~252 2nd. 220~238
3rd. 238250 3rd. 230~242
4th. 240254 4th. 226~237
5th. 243248 Sth. 228~232
6th. 240255 6th. 220~232
Tth. 237~247 Tth. 228~230
8th. 239~249 8th. 225~231
9th. 241~253 9th. 228~240
10th. | 242~248 10th. 221~229
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Fig. 4. Results of Sounding Test by Turbidity (Field Sample-1st.).
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Fig. 5. Results of Regression Analysis wsing Sigmeidal
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Table 9. Results of Regression Analysis using Sigmoidal
Equation (Bentonite)
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Fig. 6. Results of Regression Analysis using Sigmoidal
Equation (Field Sample).

Table 10. Results of Regression Analysis using Sigmoidal
Equation (Field Sample)

ar ar
Regression Equation =y +—— Regression Equation =y +——
egr q ¥=y Cb +.’£b gre: quatiol ¥=y cl’-)-mb
y, = 0.0014 1y, = -0.0063
Coefficients a = 2.0840 Coefficients a = 2.0839
of Regression b = -46.6895 of Regression b = -87.9731
c = 2426573 ¢ = 22929%1
R 0.9548 R’ 0.9441
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