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Distribution, Flux and Photoproduction of Carbon Monoxide in the Yellow Sea

and the Bohai Sea in Spring

ZHANG Cong', LU Xiao-lan', YANG Gui-peng', REN Chun-yan®, ZHAO Bao-zhen'

(1. Key Laboratory of Marine Chemistry Theory and Technology, Ministry of Education, Ocean University of China, Qingdao 266100,
China; 2. College of Chemistry & Pharmacy, Qingdao Agricultural University, Qingdao 266109, China)

Abstract: Concentration distribution, sea-to-air flux, photoproduction of carbon monoxide ( CO) in the surface seawater and
atmospheric CO mixing ratio were measured in the Yellow Sea and the Bohai Sea. A headspace analysis system was used for CO
measurement. The concentrations of CO in the surface seawater ranged from 0.19 to 3.57 nmol-L ™', with an average of 1.24
nmol-L ™' (SD =0.79, n=69). Overall, the concentrations of CO displayed a decreasing trend from the coast to the offshore stations
and followed diurnal variations after classifying and averaging the CO concentrations according to sampling and analyzing time in the
unit of one hour, with the maximum values in midnoon which was 10 folds higher than the minimum values in predawn. Atmospheric
CO mixing ratios varied from 215 x 10 10 850 x 10 °, with an average of 414 x 10 (SD =140 x10™°, n =69), due to obvious
terrestrial input. The supersaturation factors of CO varied from 0. 42-18. 90, with an average of 3. 61 (SD =2.99, n=69) , indicating
that the Yellow Sea and the Bohai Sea was a net source of atmospheric CO. The average sea-to-air fluxes of CO from the Yellow Sea and
the Bohai Sea were estimated to be (1.22 +1.70) p,mol-(m2 -d) "' by the LM86 equation and (2.13 +2.91) pmol - ( m’-d) "' by
the W92 equation, respectively. Using SMARTS2 spectral irradiance model to estimate CO production, the photoproduction rate of CO
was 54. 60 pwmol+ (m*+d) ~' and the photoproduction of carbon in the Yellow Sea and the Bohai Sea was 26.95 x 10°g in spring. The
photoproduction rate of CO was 25-50 times higher than the sea-to-air flux, suggesting that most part of CO was removed by microbial
process in the surface seawater.
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Fig. 1 Locations of the sampling stations in the Yellow

Sea and the Baohai Sea
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Table 1 ~ Sampling stations, surface water temperature (¢), salinity(.S), sampling time, and stations sampled for measurement of AQY
t/°C S DOC/mg-L~" AQY t/°C S DOC/mg-L~"  AQY
HO1 7.0 32.0 01:.:00 2.67 BO7 5.8 32.4 20.27 12.0
HO2 7.1 32.0 02 .43 2. 10 BO8 5.6 32.5 22.53 6. 83
HO3 6.6 31.9 04:.19 1.72 * B09 5.5 32.4 00.31 1.94
HO5 6.6 32.0 08 .20 3.20 B10 4.4 32.1 09 .04 2.38
HO7 8.1 32.5 12.28 1.77 B12 4.5 32.1 11.00 4.89 *
HO8 9.0 32.7 16:02 2.01 B14 4.7 32.2 13.02 1. 56
HO09 9.0 32.8 18:.55 1.71 B15 6.2 32.2 14 .15 2.17
H10 9.6 33.0 22.07 4. 60 * Bl16 5.9 32.2 15.27 5.54
H11 9.8 33.2 00.43 2.01 B17 7.1 32.1 16.34 1.74
H13 7.8 32.3 04 .25 2.51 B18 6.4 32.2 10:13 2.16
H15 7.8 32.2 8:13 2.01 * B19 5.3 32.2 08 .21 2.03
H17 8.0 32.1 12 .40 7.74 B20 5.3 32.0 06.03 3.38
H19 8.1 31.9 16 .27 2.09 B21 5.5 32.1 03.25 2.20
H20 8.9 30.2 19.38 2.13 * B22 4.3 32.2 01.53 2.29
H21 9.4 30. 1 23.10 1.59 B23 3.6 32.2 0021 2.21 *
H23 9.8 32.4 02 .46 1.53 B24 6.7 32.2 13.41 2.22
H25 9.4 32.8 06 .24 1.58 * B25 5.7 32.1 15.17 2.42
H27 10.7 33.8 10.31 2.75 B26 5.5 31.8 16 :49 2.67
H29 10.0 33.1 16 .27 1. 81 B27 6.5 31.7 19.05 3.73
H30 11.0 33.4 20:17 1. 14 * B28 8.0 31.3 20.30 4.47
H31 10. 1 32.3 23 .46 1.20 B29 9.0 31.2 01.00 3.29
H33 9.9 32.4 04 .57 2.23 B30 8.7 31.3 02.14 2.89
H35 9.9 32.6 08 .47 6.93 B31 8.7 31.4 03.25 3.23 *
H36 19.8 32.4 11.53 6.38 * B32 8.7 31.6 04 .51 3.44
H38 10. 5 31.0 15:59 1.27 B33 9.6 31.2 06.28 3.52
H40 11.2 31.6 19:02 1.24 * B34 6.1 32.2 16.27 2.74
H41 10. 8 31.9 22:16 1.62 B36 6.3 32.2 18.09 2.62
H42 10. 6 32.1 00.28 1.45 * B38 7.7 32.1 20.05 3.52 *
H43 10. 4 31.8 03.04 1.78 B39 8.0 32.1 22.32 2.80
BO1 8.5 32.6 05.:00 2.00 * B41 6.3 32.2 00.24 120.7
B02 6.6 32.2 06:31 2.44 B43 6.7 32.3 02.22 2.79
B0O3 6.8 32.3 08 .27 2.34 B44 6.6 32.3 05.22 2.56
B0O4 5.7 31.9 10 .42 2.27 B46 7.0 32.3 07 .29 2.52
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