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CO2

・ Major sink of CO2（Takahashi et al., 2002）

北太平洋西部亜寒帯域



Annual cycle of primary production

Stn. KNOT Stn. Papa

Harrison et al. (2004)



Objectives

•To examine spatial pattern of ecological
provinces using seasonal change of 
satellite estimated chl-a



Objectives

•To examine spatial pattern of ecological
provinces using seasonal change of 
satellite estimated chl-a

•To describe recent variability of PP in
the North Pacific from 1998 to 2004 
using satellite data sets
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Modeling of primary productionModeling of primary production

PPeu=0.66125*PBopt*[Eo/Eo+4.1]*Zeu*Csat*Dirr

VGPM Model (Behrenfeld and Falkowski, 1997

PPeu : Daily C fixation integrated from the surface to Zeu (mgCm-2)
PBopt : Maximum C fixation rate within a water column ( mgC(mgChl-1)h-1 )
Eo : Sea surface daily PAR (Photosynthtically Available irradiance) mol quanta m-2

Zeu : Physical depth receiving 1% of Eo (m)
Csat : Surface Chl-a concentration derived by satellite mgm-3

Dirr : Photoperiod, decimal  hours

PBopt
=a*T7+bT6+cT5+dT4+eT3+fT2+gT+h

T: Sea Surface Temperature

PARSSTSatellite data : Chl-a



・VGPM model
(Behrenfeld and Falkowski, 
1997)PPeu=0.66125*PBopt*[Eo/Eo+4.1]*Zeu*Csat*Dirr

Modeling of primary productionModeling of primary production
(Kameda and Ishizaka Model, 2005)(Kameda and Ishizaka Model, 2005)

PBopt
= (0.071ｘT - 3.2x10-3xT2 + 3.0 x 10 –5 xT3) / Csat
+ (1.0 + 0.17*T -2.5 x 10-3 *T2 -8.0 x 10-5 x T3)
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PBoptZeuEo: PAR

Primary Production
Map (PPeu)

SeaWiFS
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• K2 and KNOT : 0.2 – 1.0 mg m-3

• Papa             : 0.1 – 0.4 mg m-3



KNOT > K2 = Papa
KNOT, K2 : High in 2000, 2002, 2004
Papa: High in 2000
Primary production in Summer/Fall 
season maintains total PP in both regions



28.6

Shiomoto et al.(1998)

There is consistent between in situ observation 
and satellite observation

Primary Production in summer
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2001
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Concluding Concluding RemardsRemards

K2 and KNOT 
Minimum year of total primary production is 2001 
and relatively high year are 2000, 2002, 2004.
Interannual variation is larger than Papa.

Papa
Primary production is relatively stable with 
decreasing tendency. 

Summer/Fall PP contributes to yearly PP both in 
the two  gyre regions. 
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Did Sea Lion know 
climate change?

Thank you!

Photo by Sei-ichi Saitoh
Baby Island, Aleutian Islands
in Summer, 1975
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