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Estimation of the contribution of chromophoric dissolved organic matter to total light ab-
sorption by remote sensing in Lake Taihu
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Abstract. Chromophoric dissolved organic matter (CDOM) mainly absorbs light in water which may influence the nature water col-
or in lakes. Its absorption and photochemical degradation products play an important role in the primary productivity of water and
carbon cycle. In Lake Taihu, a total of 333 sites were sampled in October 2004, October 2008, April 2010 and January and March
2011 to analyze the contribution of CDOM to total light absorption and estimate [ acpoy/a, ] (412) from remote sensing. It was
found that the average of [ acpoy/a,](412) exhibited highly temporal variations during the five cruises. The maximum (0.369)
was determined in 2011, comparing with all samples in Lake Taihu (0.295 £0.139). The minimum average of [ acpou/a, |
(412) in the dataset 201004 was 0.236 +0. 108, varing from 0. 046 to 0.455. No significant difference was observed in the data-
set 200410 and 200810. The mean of [ acpoy/a, ] (412) in Zhushan Bay was higher than that in both whole Lake Taihu and Meil-
iang Bay. For Meiliang Bay, it had almost the same value with the whole lake. A multi-band algorithm was adopted to estimate the
[acpom/@, ] (412) by remote sensing and acceptable results were detected (n =333, RMSE =34.60% ). Suspended sediments
and pigments had an important impact on determination of [ acpoy/@, ] (412) from remote sensing. It was underestimated because
of pigments and overestimated as the suspended sediments in water and the latter was worse. The results also showed that the
CDOM and detritus optically dominate the water color in Lake Taihu.
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Fig. 1 Distribution of sampling sites in Lake Taihu
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Tab. 1 Information of sampling sites in Lake Taihu
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2004 —10 - 18—10—-29 200410 65 Eoy N1 1.45 £0.50
2008 —10 -06—10 —17 200810 145 Eow N 1.25 +0.39
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Tab. 2 Regression coefficients, determination coefficients and RMSE of estimation of apoy/a,(412)

by remote sensing in different sampling dates in Lake Taihu

LR/ FEEAEL a B y 5 R? RMSE/%
200410 65 0.52 -25.61 13.57 -5.05 0.63 25.48
200810 145 0.66 -19.33 4.91 -7.69 0.62 30.02
201004 78 0.51 -53.91 39.29 -15.27 0.61 30.03
201101 19 0.69 -42.99 45.12 -21.76 0.50 19.20
201103 26 0.84 -37.22 61.55 -48.29 0.68 19.18

FiATRE S, 333 0.53 -35.13 12.11 -1.70 0.48 34.60
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Tab. 3 Regression coefficients between measured and estimated [ acpoy/a, ] (412)
in Meiliang Bay and Zhushan Bay
A R R KL MEREES 2 L VS R A U LR ZEFHME A
200410 65 24 0.136 0.469 0.017
200810 145 9 0.260 0.296 -0.033
201004 78 52 0.227 0.255 -0.042
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Fig. 6 Results of [ acpoy/a,](412) estimated using MODIS images and the subarea of Lake Taihu:
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Fig. 8 The contributions of total absorption of water variations of acpoy (412), a,,(412) and a,(412) (a);
relationship of the proportions between @,y (412) and a,(412) (b)
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