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Determination of the spectral absorption coefficients of suspended particulate matters in
the shallow lakes in the middle and lower reaches of Yangtze River
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Abstract: Two methods for measuring absorption coefficients of suspended particulate matters in water were studied and compared.
Through the laboratory culturing of typical algae from the shallow lakes in the middle and lower reaches of Yangtze River, the algal
particles and the suspension of algae and sediments were determined by Transmittance (T) and Transmittance-Reflectance (T-R)
methods, respectively. The measuring stability of the two methods was compared according to the relationships between the spectral
absorption coefficients and Chlorophyll-a of the suspended matters. To obtain absorption spectral changes of suspended matters at
different levels of turbidity water, the suspension composed of algae and inorganic particles in different concentration gradients were
analyzed. The results showed that both T and T-R methods could be applied and have high measurement precisions in pure algae or
water containing less inorganic suspended particulate matters. However, the T-R method should be selected for the suspended par-
ticulate matter absorption spectra determination in turbid water. This can improve the measurement precision. Considering that the
sediments in the study area are susceptible to wind and thus re-suspension, when the inorganic suspended particulate matters in wa-
ter exceeded 30 mg/L, the T-R method should be selected.

Keywords: Spectral absorption coefficients; suspended particulate matters; Transmittance method; Transmittance-Reflectance

method ; shallow lakes; middle and lower reaches of Yangtze River
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Fig. 2 The spectral absorptions of Microcystis aeruginosa and Scenedesmus obliquus
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Tab. 1 The difference of the two methods for measuring absorption coefficient

Mt TR T 2 5/% B-Chl.a/(pe/L) AHEHMEE TR T  25/% G-Chl.a/(pg/L)
B-I 5.18 5.87 13.32 286.6 G-1 3.54 3.7 4.24 295.6
B2 5.10 5.83 14.31 338.9 G2 4.14 4.4 7.00 333.9
B-3 6.62 6.49  —1.96 390.4 G-3 4.36 4.4 1.61 380.3
B4 6.98 7.27 4.15 449.3 G4 4.17 4.3 2.88 408. 1
B-5 8.01 7.98  -0.37 442.0 G5 5.24 5.3 0.57 460. 4
B-6 8.74 9.06 3.66 476.5 G6 4.75 4.9 2.32 477.9
B-7 8.66 8.84 2.08 509.2 G-7 4.83 5.3 8.70 489.8
B-8 9.72 9.97 2.57 570.0 G-8 5.60 6.0 6.96 524.0
B9 10.41  10.71 2.88 581.8 G9 6.11 6.1 0 492.9
B-10 10.70  10.24  -4.30 576.8 G-10 5.26 5.4 2.28 567.0
B-11 11.43  11.77 2.97 660.7 G-11 6.00 6.4 5.83 597.4
B-12 11.03  12.03 9.07 682.1 G-12 6.30 6.8 8.25 618.2
B-13 12.00  12.90 7.75 726.0 G-13 6.10 6.8 11.15 599.0
B-14 14.10  14.48 2.70 567.2 G-14 7.11 7.4 3.66 574.0
B-15 15.27  15.87 3.93 648.9 G-15 7.73 8.0 2.98 619.0
B-16 15.10  16.10 6.69 699.0 G-16 8.02 8.8  10.22 686.0
Sy 9.94  10.34 4.34 537.8 SEY) 5.58 5.9 4.92 507.7
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Fig. 3 Changes in spectra when the algae was mixed with inorganic suspended particles
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Fig. 4 Changes in spectra when suspension by algae and inorganic particles in different concentrations
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Tab. 2 The difference of the results in the 400 —700 nm waveband integral value by the two methods

under different inorganic particle concentrations

Raw R Rew Ran A R A

+ISS1 +1SS2 +ISS3 + ISS4 +ISS5 + ISS6 + 1557 T
ISS e/ (mg/L) 5 15 30 45 60 250 500 129.28
T % 0.46 0.49 0.51 0.53 0.57 0.96 1.36 0.70

T-R % 0.46 0.49 0.56 0.61 0.66 1.56 2.23 0.94
25/% -0.76 -1.05 8.85 14.80 16.32 38.25 38.95 16.48
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SETTIEZ A 2257 1581 8. 85% . i T T-R J7 iE AR R P 2EA T BN A2 , 45 2R 32 B BIUN B R B0/, A 2t
AT A , sk 1 PR LB T 5 LR AR 18 22 . PRI X JEATLAS I UL ) 2 ek 50 i ) /R R AT I e 22 0 7
GICHLEIE BB & Bl 30 mg/L i, PURR DT 5 INE SR B 28 A BOR 28 57, U e T T-R D5kt
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