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Influencing Factors in Measuring Absorption Coefficient of Suspended

Particulate Matters
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Abstract: Absorption coefficient of suspended particulate matters in natural water is one of the key parameters in ocean color remote
sensing. In order to study the influencing factors that affect the measurement a series of experiments were designed to measure samples
using transmittance method ( T method) transmittance—reflectance method ( T-R method) and absorptance method ( A method) . The
results shows that absorption coefficient measured by the A method has a much lower error compared to the T method and T-R method
due to influencing factors such as filtertofilter variations water content of the filter and homogeneity of filter load and so on. Another
factor influence absorption coefficient is pathdength amplification induced by multiple scattering inside the filter. To determine the
path-ength amplification the true absorption was measured by AC-s ( WetLabs) . The linear fitting result shows that the mean path—
length amplification is much higher for the A method than that of the T-R method and the T method ( 4. 01 versus 2. 20 and 2. 32) and
the corresponding correlation coefficient are 0.90 0.87 and 0. 80. For the A method and the T-R method higher correlation
coefficients are calculated when using polynomial fitting and the value are 0. 95 and 0. 94. Analysis of the mean relative error caused
by different influencing factors indicates that path-dength amplification is the largest error source in measuring the absorption coefficient.
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Table 1 Range and standard deviation of the values

measured for the blank filters in visible and near

infrared spectral ranges at different soaking time

/min

0(dry)  0.003 0 ~0.009 6( 0. 006 4
20 0.0062 ~0.009 4( 0. 0069
40 0.0050 ~0.009 0(0.007 7

80 0.0029 ~0.005 1
100 0.001 6 ~0.004 5

( )
( )
( )
60 0.0043 ~0.0064(0.004 8)
( )
( )
120 0.0018 ~0.004 3( )

0.004 2
0.003 5
0.003 2

0.000 1 ~0.001 9(0.000 4
0.000 2 ~0. 001 3(0.000 5
0.000 1 ~0.002 0( 0. 000 5
0.000 1 ~0.001 5(0.000 3
0.000 1 ~0. 000 9( 0.000 3
0.0002 ~0.001 1(0.000 5
0.000 1 ~0.001 2( 0. 000 4

)
)
)
)
)
)
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Fig. 8 Linear regression of the pathdength amplification

factors from the three methods
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Table 2 Linear and polynomial fitting result for calculating the pathdength amplification factor of the T-R method
/mL R? R?
50 y=2.55x 0. 885 55 y=1.35% +1.21x 0.99%4 55
75 y=2.42x 0.903 55 y=1.12x% +1.30x 0.99%4 55
100 y=2.18x 0.914 55 y=0.93x% +1. 26« 0.99%4 55
150 y =2.00x 0.913 55 y=0.86x% +1. 15x 0.99%4 55
200 y=2.07x 0.947 55 y=0.62x% +1.45x 0.993 55
300 y=1.96x 0.96 55 y=0.47x% +1.49x 0.993 55
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Table 3 Linear fitting functions for calculating path-length ’
amplification factor of the A method
/mL R?
50 y=4.65x 0.939 55
75 y=4.2Tx 0.943 55
100 y =4. 04x 0.944 55 60 ~ 120 min
150 y=3.98x 0.944 55
200 y=3.7lx 0. 968 55
300 y =3.44x 0.971 55 ; ( )
Total y=4.01x 0. 904 330
)y d&&' « ;
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Table 4 Mean relative error of absorption coefficient at wavelengths of 440 nm and 550 nm caused by different influence factors/%

A (440 nm)

A (550 nm) TR (440 nm)

TR (550 nm) T (440 nm) T (550 nm)

0.11
2.72
7.81
9.02
12. 13

0.24 —
3.18 —

5.97 28.73
6. 05 11.02
12. 11 16. 13

— 2.19 5.17
— 0.89 1.01
30. 54 26.67 32.72
6.18 13.10 10.29
15.74 23.59 21. 89
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