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1. Objective & Deliverables

JbiiE A eIncrease temporal resolution (diurnal)
and coverage (decades, centuries, and longer)
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Initial & Boundary '
conditions e i
*Parameterization 3

*Validation
*Assimilation

eIncrease spatial coverage (global) \ 4‘/A Observation

GCOM OBIJECTIVE: GCOM se itial geophysical

arameters for understanding global climate change and carbon and water cycles (Quoted from GCOM-C RA4 document

Deliverables from our team:

(1) An optimized algorithm to derive marine Coloured Dissolved Organic Matter index (CDOM),
or the optical absorption coefficient of CDOM (STANDARD PRODUCT)

(2) In situ measurement protocol for CDOM product validation
(3) An optimized algorithm to derive the Inherent Optical Properties (IOPs) (RESEARCH PRODUCT)
(4) Optimized satellite algorithms to derive Phytoplankton Functional Types (PFTs) (RESEARCH PRODUCT)

(5) Results of development of, and analysis by, a marine biogeochemistry/ecosystem model which includes
optical characteristics/processes using satellite ocean colour data
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QP4 e Overall management
etk Pl [ (PFT/IOP algorithm refinement,
Model group CDOM algorithm refinement,
CDOM group i ). J Model-Satellite integrated
'J g analysis)
-~
| .
' CDOM Model LEIERILE
LA A S : . *  Protocol for in situ CDOM
i amashita Noguchi-Aita
‘- ,m (HU' UAMSTEC) MOdel Matsuoka
development ,
. . Algorithm development
In situ Protocol | Matsuoka Hirata Palacz & refinement
(LU/CNRS) HU) DTU)
Noguchi-Aita
. PFT model development
. Son
. Palacz:
= L (NOAA/CU) o Integrated analysis
Algorithm PFT & I0Ps Model Analysis
Development/refinement = Son:
o o _ . PFT/IOP analysis
40% female, 60% male PFT/IOP group, Analysis

50% international

90% < 45 y.o.

HU: Hokkaido University (Japan)
JAMSTEC: Japan Agency for Marine-Earth
Science and Technology (Japan)
LU: Laval University (Canada)
CNRS: National Centre for Scientific Research (France)
DTU: Technical University of Denmark (Denmark)
NOAA: National Oceanic and Atmospheric
Administration (USA)
CU: Colorado University (USA)

Technician@HU

Sato (HU)

Other Collaborators :

Bracher (Bremen U, Alfred Wegener Institute, Germany) (PFT)




A 1 Phytoplankton
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So far, we can get :
(1) The absorption coefficients

m ¢ Phytoplankton

(2) The backscattering
coefficient of hydrosols
(3)The absorption coefficient
of CDOM+detritus

Smyth, T, Moore, G., Hirata, T., Aiken, J., 2006



gﬁrﬁ{ﬁk is to decompose the absorption coefficient of “detritus + CDOM”(adg) into each components (a4 & a,)
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>4 2. Review of previous achievements GJN
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2. Review of previous achievements GJN
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4.1 CDOM algorithm

Amiti —? : : :
Comparison of CDOM absorption estimates
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lzﬁ/‘ 4.1 CDOM algorithmS

A Climatology of a (443) estimates for
Arctic waters from space
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4.1 PFT algorithm (VIR aph(9 )= Chla = PFTs (OC-PFT ver.1) Gm

-> Chla = PFTs (OC PFT ver.0) | 1 e Ooervatin Hsson

Held a session at IOCS, May 2013, Germany

F Satellite Phytoplankton Functional Type
5 Algorithm Intercomparison Project

v e il Data used in Hirata et al. (2011) New Dataset Compiled this year
" Satellite PFT algorithm + +
intercomparison project Data from GCOM-C Suzuki Team Data from GCOM-C Suzuki Team
http://pft.ees.hokudai.ac.jp/satellite/index.shtml (N=5870) (N=13503)
Soppa et al., in prep. 9 Phytoplankton groups have been increased to 11
% . Pico g % Mi W 2 Pico = Namoul & e
- " 23- | ﬁg' Micro 20 "RAMSE=11.1 : I
10° 100 10’ 10° 10° 10° 10> 10° 10 100 10 10”
100 Pico- 100 Hapto 100 Dlatom 40 40 . P, -
;g Fuk gg: - 50 M ' 23. Pi | 23. .[LI | 2g. W |
A u | | 3 LT | O AWMRicO- | 0 M m
23 h . 20| MM | 23. ! | e RMSg=79 20 J MSE=122 20 RMSE=11 1 A
10-2 100 1 02 - 1 02 1 0-2 1 OD 1 02 -40 7 u 5 -40 pr 5 5 -40 o 5
100 100 100 : 4b0 10 10 4b0 10 10 41)0 10 10
) Synech. % Green 2 Dino. 20 20 Lokt |20 kbl |
25 25/ ! ) [ 25 || [ | | . |
C Jo— 0L | ) ek |20 Byserezh. 20 @neﬁetn “rwse=34  Dino.
10° 10 10°  10° 10 10° 10 10 10 4&-2 10° 10 4§J-z o o s o e
o Prochl. '%® Crypt. — o | .
50 ks 50 X 0 ..w
20 . i ) L _ EJSQQ?I =0 Cry RMSE=44.
10° 10° o 10° 0" ~ Chla [mg/m?] o 10° o 10°

{20 |

Diatom Prochl. ino.
RMSE l 10.1(6.1) § 11. 1(7 6) 0§ 11667 0 5142 § 11.1623) l48.5(6.1) { 82 12.2(8.4) ' 3.4(2.1)




4.1 PFT algorithm

Juiigis A% Steps towards validation:
\ Algorithm testing STEP 1 Testing a biological part of the algorithm using in situ input
STEP 2 Validation of output products by using satellite input
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4.1 PFT algorithm

Classification of oceans for regional parameterization of PFT algorithms

S i: index for a certain PFT
Z S:  Number of PFT in consideration (size classification removed here))
|ni,a o r]i,b| b: Base grid (location)
5 =1 n; . N;p: Pigment biomass of each PFT at the base grid and other grids
N n N N,, N,: Total pigment biomass at base and other grids.
a b

Relative difference in community structure. Parameterizations for different oceanic regions?

BrayCurtis (Jan 1998) dissimilar

1.0 RS SRR,
Regional parameterization
is on going
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Latitude

0.2
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@\ 4.3 Model & Satellite Analysis
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4.3 Model-Satellite Integrated analysis
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Summary GIM

We got another CDOM algorithm for Arctic seas

A large in situ dataset has been complied under participation in an international
project ( + another dataset from GCOM-C Suzuki Team)

PFT algorithms were re-calibrated with a larger global dataset

Model analysis identified potential weakness of the PFT algorithms for some
oceanic regions and PFTs, and gave “hints” for further improvement of the
algorithms.

Plans for the next year(FY 2014)

Comparison of CDOM algorithms for Arctic seas

Development of “correction scheme” for regional improvement of PFT algorithms
Calibration of Ver.1 of PFT algorithms (i.e. Rrs>a_, (443)>Chla—>PFTs)

rather than Ver.0 (i.e. Rrs=>Chla—>PFTs)

Compilation of CDOM measurement protocol for algorithm validation (in
collaboration with GCOM-C Hirawake Team)
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