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Spatial distribution and absorption characteristics with relation to fluorescence of chromo-
phoric dissolved organic matter (CDOM) in Meiliang Bay of Lake Taihu

ZHANG Yunlin, QIN Bogiang & YANG Longyuan
( Nanjing Institute of Geography & Limnology, Chinese Academy of Sciences, Nanjing 210008,P. R. China)

Abstract; Chromophoric dissolved organic matter (CDOM) is the light absorption fraction of dissolved organic car-
bon (DOC) that absorbs light in both the ultraviolet and visible ranges. The spatial and temporal distribution of
CDOM in aquatic ecosystems can have important effects on ecosystem productivity, negatively impacting primary
productivity due to CDOM absorbs light at both ultraviolet and visible wavelengths while positively impacting sec-
ondary productivity by fueling of microbial respiration by photo-degraded CDOM. In water color remote sensing, o-
verlaps of pigment absorption spectra with CDOM absorption at blue wavelength generally complicate the use of
chlorophyll a retrieval algorithms that are based on remotely sensed ocean color and lead to overestimated chloro-
phyll a concentration. In addition, high concentrations of CDOM can also act as a photoprotectant against UV dam-
age for aquatic organisms. However, the protection against UV radiation provided by dissolved humic material for a-
quatic biota may be diminished if photodegradation of CDOM by UV radiation and acidification increase the UV
transparency in lakes.

CDOM absorption measurements and their relationship with DOC, and fluorescence are presented in Meiliang
Bay of Lake Taihu based on a field investigation and lab analysis to show the spatial distribution of CDOM. Absorp-
tion spectral of CDOM was measured from 240 to 800 nm. Concentrations of DOC ranged from 10.48 to 19. 72 mg/
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L with an average of 13.20 +2.78 mg/L. CDOM absorption coefficients at 280 nm and 355 nm were in the range
18.73 -31.91 m ™" (average 23.19 +4.36m ') and4.63 —7. 14 m ' (average 5.76 £0.90 m ") , respectively.
The values of the DOC-specific absorption coefficient at 355 nm ranged from 0.34 to 0.57 I/(mg + m). Fluores-

cence emission at 450 nm, excited at 355 nm, had a mean value of 1.69 +0.77 nm ™.

A significant lake zone
difference is found in DOC concentration, CDOM absorption coefficient and fluorescence. This regional distribution
pattern was in agreement with the location of sources of yellow substance: highest concentrations close to river
mouth under the influence of river inflow, lower values in outlet of Meiliang bay. CDOM fluorescence and absorp-
tion coefficient were significantly and positively correlated. The results show a good correlation between CDOM ab-
sorption and DOC coefficients during 280 —500 nm short wavelength intervals. The coefficient of variation between
CDOM absorption and DOC concentration decreased with the increase of wavelength from 280 to 500 nm. The linear

regression equations between fluorescence, DOC concentration and ahsorption coefficients at 355 nm are: F, (355)

=0.692( +0.135)a(355) -2.297( £0.786), (355) =0.233( £0.061)DOC +2.690( =0.816), respec-

" with a mean value 13.86 £0.91 wm ™",

tively. The exponential slope coefficient ranged from 11.0 to 14.9 pm"~
15.8 =20.7 wm " with a mean value 18.54 1. 11 pm ™" and 9.9 -~ 13.9 pum "' with a mean value 12.93 +0. 92
wm " over the 280 — 500 nm, 280 — 360 nm and 360 — 440 nm intervals. A significant negative linear correlation
was found between spectral slope coefficient and DOC specific absorption coefficient, but a significant positive line-
ar correlation for spectral slope coefficient and the ratio of a(250)/a(365). Larger specific absorption coefficient
corresponds to smaller a(250)/a(365) and spectral slope coefficient, which shows higher ratio humic in CDOM.
Keywords : Chromophoric dissolved organic matter ( CDOM) ; fluorescence; dissolved organic carbon ( DOC) ;

spectral slope coefficient; Lake Taihu
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Tab. 1 Absorption coefficients, DOC-specific absorption coefficients, expotential slope coefficient,

DOC concentrations and fluorescence

A - *(\) (L/ (mg - S(pum™' .
" a(A)(m™) 4(250) a"(\) (I/(mg - m)) (pum ™) DOC F,(355)
o280 355 440 /a(365) 280 355 440 S, S, Sy (mg/L) (nm™")
M1¥ 31.91 6.77 2.05 7.55 1.62 0.34 0.10 14.9 20.7 13.9 19.72 3.04
M2¥  20.95 5.77 2.03 5.90 2.00 0.55 0.19 12.9 17.2 12.2  10.49 0.79
M3* 21.23  5.67 1.94 6.08 1.80 0.48 0.16 13.4 17.6 12.7 11.80 1.14
M4*  19.10 4.95 1.61 6.47 1.72 0.45 0.15 13.9 18.2 13.0 11.07 0.92
M5% 18.78 4.63 1.45 6.79 1.65 0.41 0.13 14.4 18.7 13.5 11.36 0.90
M6* 19.19 4.73 1.47 6.71 1.77 0.44 0.14 14.6 18.7 13.8 10.81 1.02
M7¥ 28.12 17.14 2.36 6.38 1.87 0.48 0.16 13.7 18.4 13.0 15.03 3.02
M8* 25.35 6.25 2.05 6.56 1.86 0.46 0.15 14.0 18.6 13.1 13.60 1.99
M9* 29.04 6.53 2.08 7.17 1.78 0.40 0.13 14.5 19.8 13.5 16.33 2.74
M10* 29.00 6.93 2.26 6.68 1.74 0.41 0.14 13.9 19.0 13.0 16.70 2.61
M11* 25.46 5.85 1.80 7.09 1.61 0.37 0.11 14.7 19.8 13.6 15.77 1.93
M12* 19.58 4.95 1.62 6.59 1.75 0.44 0.15 13.9 18.4 12.9 11.19 1.31
M13* 18.73 4.70 1.55 6.57 1.79 0.45 0.15 13.9 18.4 12.9 10.48 1.22
M14* 21.49 5.23 1.71 6.64 1.56 0.38 0.12 14.0 18.9 13.0 13.80 1.43
M15% 19.97 5.07 1.67 6.52 1.86 0.47 0.16 14.0 18.4 12.9 10.74 1.39
Mi6* 23.16 7.03 2.99 5.05 1.89 0.57 0.24 11.0 15.8 9.9 12.25 1.57
1) S,:280 —500nm;S, ;280 —360nm;S, ;360 —440nm.
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Fig. 2 Absorption coefficient spectra of CDOM at typical sampling sites
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