UNIVERSITY OF MICHIGAN Simulation of Phytoplankton Distribution and Variation in the Bering-Chukchi Sea using a 3-D Physical-Biological Model
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A three dimensional physical-biological model has been used to simulate seasonal phytoplankton variations in the Bering and . .
Chukehi Sea with a focus on understanding the physical and biogeochemical mechanisms involved in the formation of the E -
Bering Sea Green Belt (GB) and the Subsurface Chlorophyll Maxima (SCM). Model results suggest that the horizontal — B
istri of the GB is lled by a ion of light, and nutrients. Model results indicated that the N °
SCM, which frequently exists just below the thermocline, is due to rich nutrients and seldom light limited. The seasonal onset BN L e e
of phytoplankton blooms is controlled by different factors at different locations in the Bering Sea. In the off-shelf central son i
region of the Bering Sea, phytoplankton blooms were regulated by available light. On the Bering Sea shelf, sea ice through its . e
influence on light and temperature played a key role in the formation of blooms, whereas in the Chukchi Sea, bloom 1 GAN L
formation was largely controlled by ambient seawater temperatures. A numerical experiment conducted as part of this study 529N - ALASKAL Sached bue e Menily Horig Haan
revealed that plankton-sinking is important for simulating the vertical distribution of phytoplankton and the seasonal . e e w m www
formation of the SCM. An additional numerical experiment helped reveal that sea ice algae account for 14.3~36.9% of total 7 " 60°N . Fig 4. Bering Strait transport: modeled
phytoplankton product during the melting season, and it cannot be ignored when evaluating primary productivity in the Arctic Ev N (black-solid line) and measured (red-dotted)
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Fig 9. Measured Chl-a (ug/L, color filled) and temperature ‘Wang, J., H. Hu, K. Mizobata, and S. Saitoh (2009), Seasonal variations of sca ice and ocean circulation in the Bering Sea: A model-data fusion study, J. Geophys. Res., 114, C02011, doi:
(°C, contour lines) from Aug. 2008 cruise in BS, 10.1029/20081C004727.
see Figure 1 for location.
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Fig 7. (a) Observed average surface Chl-a (May-Seder of year is not included because of sa ice Chukehi Seas during 2007-2008. Journal of Geophysical Research, Oceans 118:1-14 (DOI:10.1029/2012JC008322) (2013).
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