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J1)—2BEE
Menemenlis et al. (2005) optimized some important parameters in OGCMs by using the
Green’ s function approach.
VOB DINGA—ZHEEIZFRTLS
VEHER M D OB E/N\SA—REEE 5 A TEtE:
oM  M(a"” +a) — M(a")
da |a]
v'Control experiment (by using a% and perturbation experiments give the right hand side.
v'The cost function is rewritten as

1 g 5 1 _
J =3a"B a2 (M@’ +a) —y) R™' (M(a” +a) )

v'For J to be minimum,

T
% = B_la+(%) R! (I\fI(aO+a)—y)
— B la+ (%)TR‘l (M) + Za—y) =0
VINGA=EADEBESXFBFHITKROND
. L OMN\T ey T [aMnT .
o= B () R (T () B (e -y)

M: model state, a: increments of parameters, a% initial values of parameters,
B/R: error covariant matrices, y: observations, a': optimized values for a

B ERERERITEALA:

(left) SeaWiFS data, (right) control and optimized experiments
*Broad improvement (although small)

¢|_arge bias in the eastern equatorial Pacific seen in the control experiment is reduced in the
optimized case. chl-a [mg/m3] 1998-2006 CTL
*RMSEs of time series decrease by ~30% g s PR
in the tropics and by ~15% in the subtropics. ™ :
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29

(left) central ant (right) eastern tropical Pacific (180°E-160°W, 5°S—5°N; 90—-100°W, 20°S—5°N)

blue: control experiment, red: optimized experiment, black: SeaWiFS data

*In these regions (ones of the most improved regions), the mean and interannual variability of
the surface chlorophyll concentration are quantitatively reproduced in the optimized

experiment.

*By analyzing the NEMURO variables and the physical fields in the 4DVAR reanalysis, the
interannual variability in phytoplankton in these regions is generated by the variability in
nutrients, which is attributed mainly by the zonal advection change, not by the vertical one.

chl—a [mg/m3] (180E—160W,55—5N) chl—a [mg/m3] (90—100W,20S—5N)
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