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Estuary Riverbed Monitoring Combined by GPS and Echo Sounder
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ABSTRACT We intend to increase in efficiency of the topographic monitoring of seabed or riverbed by combined
with DGPS, RTK GPS and echo sounder. For this study, we defined the error correction of the echo
sounder with the experiment of water tank, which is considered the characteristic of estuary riverbed
and then we developed the s/w for 3-dimensional monitoring of estuary riverbed and applied the s/w
to field test and improved the various problems. On analyzing topography of estuary riverbed by combined
GPS with echo sounder, the draught error which is yielded to change of length from the water surface
by the movement of survey vessel to the end of the transducer was eliminated by geometrical rearrangement
and we defined the correction formula, » = BA\+ SAH— DBR,;,— DRT— ED. The sounding error about
the echo sounder and characteristic of estuary riverbed was found by understanding the relation of
average diameter and residual error and we defined correction formula, Y=-0.00474*In(X) -0.0045
by the regression analysis. and then we verified applicability of correction formula. This study that
the monitoring system of the estuary riverbed by combined with GPS and Echo Sounder was realized
by Visual Basic must be useful applied in the topographic analysis of the estuary riverbed.
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Table 1 Coordinates and Average Grain Size of Sample.

No. X(m) Y(m) graiﬁvs?;z%ﬁlm)
6 179060.2964 195741.2070 0311
179088.7714 195501.5595 0.019
179205.2602 195519.6944 0.008
11 179018.8783 195878.5181 0.285
15 179121.1293 196030.0791 0.006
20 179228.5577 196050.8053 0.005
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Fig. 4 Diagram of Water Tank.
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Fig. 5 Water Tank for Test.
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Fig. 6 Result of Linear Regression Analysis.
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Fig. 8 Result of Logarithmic Regression Analysis.

Table 2 Result of Linear Regression Analysis.

Regression Equation

Number of data points used
Average Y

Residual sum of squares
Regression sum of squares

Coef. of determination,
R-squared

Residual mean square

Y=-0.05176394831*X
+0.01507144899

60897
0.00968685
3.16277
2.98776

0.485773

5.19381E-05
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Fig. 9 Result of Exponential Regression Analysis.

Table 3 Result of Logarithmic Regression Analysis.

Regression Equation

Number of data points used
Average Y

Residual sum of squares
Regression sum of squares

Coef. of determination,
R-squared

Residual mean square

Y=-0.00474224032*In(X)
-0.004512776986

60897
0.00968685
2.00107
4.14946

0.674651

3.2861E-05

Table 4 Result of Exponential Regression Analysis.

Regression Equation

Number of data points used
Average In(Y)

Residual sum of squares
Regression sum of squares
Coef. of determination,
R-squared

Residual mean square

Y =exp(-13.20873517*X)
*0.02014334541

30859

-3.98911

2121.27

99.0379

0.0446055
0.0687452
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Fig. 12 DEM by TS and Bar Checker.
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