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SUMMER VERTICAL TURBULENT NITRATE FLUX IN THE YELLOW SEA AND THE
EAST CHINA SEA

LYU Wen-Jin', SUN Qun', WANG Si-Jia', LI Bo-Zhi*
(1. College of Marine and Environmental Sciences, Tianjin University of Science and Technology, Tianjin 300457, China;
2. Qingdao NORTEK measuring equipment co. LTD, Qingdao 266071, China)

Abstract Nitrate vertical transport caused by turbulent diffusion has an important effect on phytoplankton growth and
primary productivity of the upper ocean. Based on the synchronously in-situ observation dada of hydrologic feature, nitrate
concentration, and the turbulent dissipation rate in summer 2018 in the Yellow Sea (YS) and the East China Sea (ECS), the
distributions of temperature, salinity, and nitrate concentration were analyzed. Results show that the main water masses
affecting the distribution were eutrophic Yellow Sea Cold Water Mass (YSCWM), the Changjiang Diluted Water (CDW),
the Northern East China Sea Bottom Mixed Water (NECSBMW) and the Kuroshio Sub-Surface Water (KSSW). The
vertical nitrate fluxes in three selected sections were calculated by using the vertical turbulent diffusion formula; the
positions of large fluxes were consistent largely with the large turbulence diffusivity. In the presence of nitracline, the
vertical turbulent nitrate flux (Fyp) across the nitracline ranged from —9.78 to 36.60mmol/(m*-d). In the area influenced by
YSCWM, the summer thermocline restricted the vertical turbulent diffusion of nutrients to the surface layer. In the
NECSBMW area, the vertical turbulent diffusion supplied a large amount of nitrate to the upper layer and promoted the
growth of phytoplankton. In the KSSW area, the mixing of middle-layer water was weak, and the Fyp was low. The
calculation and analysis of the summer vertical turbulent nitrate flux is of great significance to further clarify the transport
mechanism of nutrients.

Key words nitrate; turbulence diffusivity; vertical turbulent nitrate flux; new production; the Yellow Sea and
the East China Sea



