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Air-Sea CO; flux
Takahashi et al. 2009
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Fig 13. Climatological mean annual sea-air CO; flux (g-Cm~?yr~') for the reference year 2000 (non-El Niflo conditions). The map is based on 3.0 million surface water

pCO; measurements obtained since 1970, Wind speed data from the 1979-2005 NCEP-DOE AMIP-11 Reanalysis (R-2) and the gas transfer coefficient with a scaling factor of
0.26 (Eq. (8)) are used. This yields a net global air-to-sea flux of 1.42Pg-Cy~".
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Phytoplankton
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Chlorophyll concentration
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Sea Surface Temperature (SST) (°C), March 14-21, 2010
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NASA Scientific Visualization Studio
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Sverdrup, H.U. 1953. On the conditions for
the Vernal blooming of phytoplankton.
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Dale et al. 1999, Weather Station M (66°N, 2°E)
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2298 Taylor and Ferrari
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Fig. 3. Normalized maximum achieved growth rate, ¢* = ¢ / m, as a function of (a) the turbulent diffusivity, k% =xr/mh?, and
mixing-layer depth, H* = H / h for uj=p,/m=10, and (b) as a function of k% and uj for H* = 50. The achieved growth rate has been
found by solving Eq. 2 with no flux boundary conditions at the surface (z = 0) and base of the mixing layer (z = —H).
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Fig. 4. (a) Vertical profiles of the nondimensional phytoplankton concentration from the
analytical solution Eq. 37 with o = 1 d=1,m = 0.1d~1, and 0P/ dz(z = 0) = 0. (b) Profiles of the
nondimensional turbulent phytoplankton flux.
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Large-eddy simulations

oP

Phytoplankton: En +u-VP = ,uoez/hlP —mP 4+ (k + H:SGS)V2P
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Taylor, J.R. and R. Ferrari (2011) GRL 38, L23601
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kr = = (P'w') /(2 (P) /92)

0 T T T T ég® ] ".-.o------

0k S. \-.,‘ No Front i
S
'40_ .o.. o -
Front toe,
-60 o .
4 s
g -80 B ’} .’o ® ]
'g [ ]
2 s
& 3 R
Q -100 B f... ; 4 N
. X
-120F ...3 . * ]
140k ¢ ° e  Slantwise convection | _
e Upright convection
-160} .
10 10~ 10~ 10" 10" 10' 10
KL (mz/s)

H'=H /h,

50

451

401

35r

301

251

20

15¢

10|

Analytical solution

—r

Front No Front

o0'=-0.75 —

o*=-0.667

Fronts reduce vertical mixing, triggering phytoplankton bloom
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Mean phytoplankton concentration
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Mid-winter bloom

NASA MODIS Satellite
January 3, 2009
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MODIS Aqua September 19, 2008
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