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Abstract: The estimation of ocean organic carbon stocks plays an important role in researching on the process of
carbon cycle and predicting climate changes. The ocean organic carbon stocks can be estimated using remote
sensing reflectance, water optical properties and other parameters. According to the properties of water in the East
China Sea, the estimation results of several algorithms of organic carbon were compared in this paper. Combining
with the vertical distribution models, a complete estimation model of organic carbon in the East China Sea was
obtained. Based on the remote-sensing reflectance, the temperature data and the salinity data of 2010 provided by
MODIS and Argo, the organic carbon stocks in the East China Sea were estimated and analyzed according to

seasons. The results show that the organic carbon stocks of the all water column in the East China Sea in 2010 are
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between 1.530x10" g and 2.125x10" g, and the organic carbon stocks of the euphotic layer are between

4.119%x10" g and 7.980x10" g. The organic carbon stocks in the all water columns are high in winter and low in

spring, while organic carbon stocks in the euphotic layer are high in summer and low in winter. It shows a

fluctuating upward trend from 2006 to 2015. The organic carbon stocks of the East China Sea is estimated. It

provides a method for the determination of ocean carbon stocks in China in the future.

Key words: ocean chemistry;

sensing;  particulate organic carbon;
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Tab.1 Fitting coefficients of Two-Step algorithm in

the four seasons of 2010

Season Ay A, As Ay
Spring 1.623 0.0001620 1359 0.3252
Summer 2.109 0.0011860 2607 0.4975
Autumn 1.787 0.0006908 1498 0.3827
Winter 1.705 0.0003317 849.4 0.2668
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Fig.1 Correlations between R(555) and by,,(555) in the East China Sea

in the summer of 2010
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Fig.2 Correlations between POC concentration and by,,(555) in the East

China Sea in the summer of 2010
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Tab.2 Fitting coefficients of NDCI algorithm in the

four seasons of 2010

Season C, C, G Cy

Spring 0.4530 —0.2363 0.7956 2.4040
Summer 1.9500 0.3512 0.3666 2.4340
Autumn 2.4980 0.8714 0.4702 23710
Winter 0.5900 —0.6275 0.683 1 2.3480
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Fig.3 Correlations between log(c(POC)) and N in the East China Sea in
the spring of 2010
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Tab.3 Estimation result of surface average POC concentrations in the East China Sea in the four seasons of 2010

NASA Two-Step NDCI
Season ¢ (POC) /10> mg'm™* ¢ (POC) /10’ mg'm™* Relative error ¢ (POC) /10> mg'm* Relative error
Spring 1.743 1.744 0.02% 1.597 8.38%
Summer 1.160 1.224 5.58% 1517 30.87%
Autumn 1390 1.402 0.86% 1477 6.25%
Winter 1.690 1.646 2.55% 1.412 16.46%
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Fig.4 Comparison of POC concentrations of the results calculated using

Two-Step algorithm and the results from Ocean Color
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Tab.4 Estimation results of surface average DOC concentrations in the East China Sea in 2010 by using Eq.(6a),

Eq.(6b) and the modified algorithm

Season ¢, (DOCY ¢ (g (DOCY ¢ (q0(DOC)/ (e o(DOCY ¢ (tqo0(DOC)/
10 mg'm? 10° mg'm? ¢, (DOC) 10 mg'm? ¢, (DOC)
Spring 0.960 0.139 0.145 2.419 2.52
Summer 1.080 0.054 0.05 2.539 2.35
Autumn 0.820 0.086 0.105 2.755 3.36
Winter 0.970 0.114 0.118 2.700 2.78
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g
Fig.5 Estimation results of surface average DOC concentrations in the

East China Sea from 2006 to 2010 by using Eq. (5)
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Fig.6 Schematic diagram of POC vertical distribution models. (a) Uniform distribution; (b) Exponential distribution; (¢) Gaussian distribution;

(d) Folding line distribution
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Tab.5 Formulas of four POC vertical distribution models

Distribution models

Formulas

Uniform distribution

Exponential distribution

Gaussian distribution

Folding line distribution
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Fig.7 Schematic diagram of DOC vertical distribution models.

(a) Uniform distribution; (b) Stratification distribution
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Fig.8 Distribution of surface POC concentration in the East China Sea in 2010. (a) Spring; (b) Summer; (¢) Autumn; (d) Winter
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