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Fig. 1 Location of Qiongzhou Strait and ship-track for the

continuous measurements
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Table 1 Summary of pCO,, NpCO,, pCO,,, SST, SSS, DO content, chlorophyll a content, average wind speed and sea-air CO,

flux estimation in summer 2011 and 2014
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Fig. 3 Diagram of correlation between observation factors in

the east mouth in summer 2011
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Spatiotemporal variations of partial pressure of carbon dioxide in surface
sea water in the Qiongzhou Strait in summer

Ma Yu'?, Liao Shizhi'?, LiRuixiang'?, Cai Yucan'?, Cao Yonggang'?, Xu Chunling'?,
Shi Huamingl’z, Wang Di'?, XuXin'?

(1. South China Sea Marine Survey and Technology Center, State Oceanic Administration, Guangzhou 510300, China; 2. Key Laboratory of
Marine Environmental Survey Technology and Application, Ministry of Natural Resources, Guangzhou 510300, China)

Abstract: The sea surface temperature(SST), salinity(SSS), dissolved oxygen (DO), chlorophyll a(Chl @) and sur-
face partial pressure of carbon dioxide(pCO,) was determined by underway measurement system in the Qiongzhou
Strait in summer 2011 and 2014, and the spatiotemporal variations of pCO, were analyzed and its control factors
were explained. The averages of pCO, in surface sea water were (516+£29) patm and (533+15) patm, sea-air CO,
fluxes were (8.4+1.7) mmol/(m*-d) and (4.5+£0.4) mmol/(m*-d) in summer 2011 and 2014, the Qiongzhou Strait ac-
ted as strong atmospheric CO, source and was more higher than the adjacent and similar sea areas. The upwelling
forced the CO,-enriched subsurface water to intrude the surface water and elevated pCO, in the east mouth, also pro-
moted biological productivity and absorbed CO, from sea water, and also made the pCO, drop and DO rise sharply
in the vicinity of west mouth in summer 2011. The upwelling was weak in east mouth and vertical mixing was
strong along ship-track in summer 2014, the distributions of pCO, and DO were obviously different from that in
summer 2011. Narrow channel effect was significant in the middle of Qiongzhou Strait, high water transportation
speed with strong mixing resulted in weak photosynthetic activity, they altogether maintained high pCO, in sum-
mer 2011 and 2014.

Key words: the Qiongzhou Strait; partial pressure of carbon dioxide; upwelling; narrow channel effect



