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Turbidity Meter Calibrations Based on Grain Size Distribution
of Trapped Suspended Material
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Abstract [] Turbidity meter calibrations were conducted using bottom sediment and suspended material
collected with a vertical array of sediment traps at the coastal water off Gaduk Island. Compared to the bottom
sediment comprising sand fraction of approximately 6%, trapped suspended material was composed entirely of
silt and clay fractions and showed a tendency to get finer as elevation from the sea-bed increases. Slope
parameter of linear regression due to bottom sediment was of minimum value and values of those due to
suspended material increased gradually as the height of sediment trap increases (i.e., sediment size decreases).
This result shows that turbidity meter calibration using bottom sediment can cause an overestimation error in the
calculation of suspended sediment concentration and that the error can reach up to 25% in case of this study.
Therefore, it is suggested that the use of a corrected calibration curve based on grain size distribution of
suspended material instead of bottom sediment may reduce the measurement error of suspended sediment
concentration.

Keywords : turbidity meter calibration, sediment trap, suspended material, grain size distribution, calibration
curve
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Table 1. Estimated ranges of OBS output due to various
factors (Bunt et al., 1999)

Range

. Remark
estimates

Influential factors

Grain size changes over X 100

Shape x2  for platy particles

Surface roughness x 10 for platy particles

Particle flocculation X2  dependent upon floc size

Plankton X4  comapred to minerogenic
grains

Air bubbles X2

*The factors vary in importance depending upon the
environment setting.
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Fig. 1. Map showing locations of bottom sediment sample and
sediment trap deployment.
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Fig. 2. Sketch of sediment trap specifications.
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Table 2. Results of grain size analysis for bottom sediment and
trapped suspended material

Percent (%)

Sand Silt Clay
Bottom 5.8 455 48.7
12} A= (1 m) 0.7 68.1 31.2
12 B 4 m) 1.1 56.7 422
12} B (9 m) - - -
22} #= (1 m) 1.0 74.0 250
22t ¥& (2 m) 0.5 70.5 29.0
22} B (4 m) 0.9 56.1 430
22+ P (9 m) 0.4 399 59.7
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Fig. 3. Grain size distribution and dry weight of trapped sus-
pended material.
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Fig. 4. Photograph of device for suspension of sediment.
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Fig. 5. Result of turbidity meter calibration using bottom sed-

iment.
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Fig. 6. Result of turbidity meter calibration using suspended
material trapped at different elevations.
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Table 3. Regression coefficients and R? values of calibration

curves
FIRZ - . -
(fo 740 7187 SRS BE R
Bottom 4384.3 86.3 0.9944
I m 4598.2 88.5 0.9798
2m 4690.4 81.0 0.9915
4 m 53874 79.7 0.9850
9m 5579.0 83.1 0.9855
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Fig. 7. Variation of regression curves with elevation due to the
change in grain size of suspended material.
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