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1. Introduction -> 2. Method > 3. Spatial distribution > 4. Temporal variations - 5. Link to climate - 6. Summary

Different oplankton have different functional roles in biogeochemical
cycles lonal types”)

Taxonomi 7‘ Biogeochem. Ecol. Size class
O @S tion Function
=Diatoms ‘ l;7 '

»Dinoflagellate

»Flagellates
Prymnesiophytes

=Cyanobacteria

by Hirata et al. (2008)
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1. Introduction -> 2. Method -> 3. Spatial distribution > 4. Temporal variations - 5. Link to climate - 6. Summary

Step 1 Establish a technique to classify PFTs using HPLC
pigments (Diagnostic Pigment Analysis)

Step 2 Link the PFTs to satellite signal (i.e. Chla)

Step 3 Estimate PFTs from the satellite signal

STEP 3

Estimate PFTs from satellite

N

STEP 2
Empirical (or statistical)
relationship

SEENE

Signal
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1. Introduction -> 2. Method -> 3. Spatial distribution > 4. Temporal variations - 5. Link to climate - 6. Summary

Step 1 Phytoplankton classification from HPLC

Diagnostic Pigment Analysis (DPA)
Viddussi et al.(2001), Uitz et al.(2006), Hirata et al, (2008), Brewin et al. (2010)

Detection of biomarker pigments enable
identification of phytoplankton size classes

Pico (<2 4 m) --- Zeaxanthin (Prokaryotes)
Chlorophyll-b (Green Algae)
Nano (2~20 u m) --- 19’ Hexanoyloxyfucoxanthin
(Prymnesiophyte)
Alloxanthin
(Cryptophyte)
Butanoyloxyfucoxanthin
(Chrysophytes)
Chlorophyll-b (Green Algae)
Micro (>20 ¢ m) --- Fucoxanthin (Diatom)

Peridinin (Dinoflagellate) (=== Chla<0.25 mg/m?
Low probability of _
Diatom presence Hirata et al.,
2008
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1. Introduction -> 2. Method -> 3. Spatial distribution > 4. Temporal variations - 5. Link to climate - 6. Summary

Step 2 Link PFTs to Chla derivable from satellite

Chla [rgdm™] Chla [mgim?]

Mass balance is kept in the regressions
e.q. Micro+Nano+Pico=100%
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1. Introduction - 2. Method -> 3. Spatial distribution > 4. Temporal variations - 5. Link to climate - 6. Summary

Uncertainty =f (PFT, Chla)

Mean 2.2~7.8%
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1. Introduction > 2. Method - 3. Spatial distribution = 4. Temporal variations - 5. Link to climate = 6. Summary

Step 3 Estimate PFTs from satellite Chla

neither %Carbon nor %Cell Count "ﬁ" HOKKAIDO UNIVERSITY



1. Introduction -> 2. Method > 3. Spatial distribution > 4. Temporal variations - 5. Link to climate - 6. Summary
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1. Introduction -> 2. Method > 3. Spatial distribution > 4. Temporal variations - 5. Link to climate - 6. Summary
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1. Introduction = 2. Method - 3. Spatial distribution = 4. Temporal variations = 5. Link to climate = 6. Summary

1. Chla is a signature of not only
phytoplankton abundance but also
community structure

wwwwwwwww

2. %Chla of each PFTs can be estimated
from satellite, with uncertainty of
2.2-7.8% (+ uncertainty of Sat. Chla)

3. Pico-phytoplankton seems a “winner” K
In recent climate change L

THE END
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1. Introduction -> 2. Method > 3. Spatial distribution - 4. Temporal variations - 5. Link to climate - 6. Summary
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1. Introduction -> 2. Method > 3. Spatial distribution - 4. Temporal variations - 5. Link to climate - 6. Summary

PicoEukaryotes Prokaryotes Prochlorococcus
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1. Introduction -> 2. Method > 3. Spatial distribution > 4. Temporal variations - 5. Link to climate - 6. Summary
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Spatial distribution of PFTs

Longhurst (1988)

> Missing Province?

Monthly climatology over 1998-2007
Pico-Eukaryotes hot spot?!

New ecosystem?
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ANOSIM test of sicnifi |
27 samples
2° x1°

Biome new! ° Biomes hold for Pacific

A V. High samples
v High . L
® Low e Strong split within ‘Low’

biome

VRN 2 \ : » South Pacific gyre has
‘ ‘Very low’ chl-a = new
biome

\ AN . :  Global R =0.916,
PN N ><0.001 (H. significant)

Hardman-Mountford et al, RSE, 2008 O
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1. Introduction > 2. Method - Spatial distribution - Recent Trend - Link to climate - Summary

MARine Ecosystem Model Inter-comparison Project (MAREMIP)

MEM (Extended version of NEMURO), PlankTOM, PISCES, BEC... + satellite PFTs
Diatom populations estimated by NEMURO and Satellite

Diatom [%TCHLa]
60

Hashioka & Yamanaka, EM, 2007 Hirata et al. in prep.
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