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Optical and Biological Properties of Lake Chaohu in Autumn and Winter
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Abstract: Underwater light climate and optical and biological properties in Lake Chaohu were studied through analyzing the in situ
measurement data from 2002 to 2003. The seasonal dynamics and regional distribution of light attenuation, the spectral distribution
of attenuation coefficients, and the relative roles of total suspended solid (SS), dissolved organic carbon (DOC), chlorophyll a
(Chla) as light attenuators were assessed. The attenuation of light in Lake Chaohu was rather high, with spectral attenuation co-
efficient from 360 to 750 nm being 1. 29 ~ 11. 66 m ™" in autumn, and being 1. 56 ~ 18. 01 m~" in winter. The eutrophic depth
ranged from 1 to 1. 5 m. The ultraviolet waveband was attenuated most strongly because of the higher levels of colored dissolved
organic matter. Green light basically penetrated as far as red although red maybe was the most penetrating waveband. The spatial
distribution showed that attenuation coefficient was larger at sampling site C4 than those at sampling sites C1—C3. The attenuation
coefficient decreased with the increase of wavelength, but increased in near — infrared wavelength. The higher correlation coeffi-
cient was obtained between attenuation coefficient and total suspended solid than dissolved organic and chlorophyll a, with mean
correlation coefficient square being 0. 55 from 360 to 750 nm, and multiple linear regression analysis showed that the correlation
was better in shorter wavelength than in longer wavelength. Total suspended matter and color dissolved organic matter were the main
light attenuators in Lake Chaohu in autumn and winter.
Keywords: Lake Chaohu; optical properties; attenuation coefficient; total suspended solid; dissolved organic carbon;
Chlorophyll a
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Figure 1 Distribution of sampling sites in Lake Chaohu
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Table 1 Physical and chemical parameters of sampling sites
i [ FZE(2002 45 10 A 11 H) A Z(2003 4F 1 J1 14 H)
SHS Cl c2 C3 C4 Cl1 c2 c3 C4
IKIE/m 2.7 3.3 3.8 3.4 2.3 2.4 2.9 2.6
R /m 0.30 0. 40 0.45 0. 60 0.35 0.30 0. 30 0.35
FIKiE /C 25.0 21.8 22.0 22.1 3.8 3.9 4.2 4.1
pH 8.38 8.15 8.36 7.90 8.58 8.19 8.22 7.77
DO/mg -+ L~ 5.46 4.94 4.3 4.38 12.77 11.15 12.4 10.6
F)2SS/mg + L 59. 68 53.16 23.28 13. 49 46.36 47.33 £4. 50 57.30 38.36
FJZChla/pg - L 1.12 5.02 6.14 1.12 20. 65 11.53+2.26 13.35 10. 60
FEDOC/mg - L' 8. 164 10. 661 10. 741 9.28 5.352 5.158 0. 061 4.376 4.632
FJZETN/mg + L™ 2.18 1.85 0.95 0. 66 6. 06 3.05+0.10 1.86 2.52
2 TP/mg « L~ 0.14 0.11 0.07 0.05 0.21 0.10£0.02 0.07 0.04
14:2003 4F 1 H 14 H C2 SRR 3 A FA TR,
A /%
o 0.025 0 20 40 60 80 100
£ 0. 020 0.0
g - 0.2
2 0.015 0.4
£ 0.010 £0.6 B
£ 0,005} / g 0.8
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Figure2 Spectral distribution of underwater downward irradiance and attenuation of ultraviolet, blue, greenandred at sampling C4 on Oct. 16in2002
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Figure 3 Spectral distributions of downward attenuation coefficients at different sampling sites of Lake Chaohu in autumn and winter
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Figure 4 Correlations between spectral attenuation coefficients and transparency, suspended solids, dissolved organic carbon, chlorophyll a
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