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Abstract. During JFY 2021, i.e., Year 3 of JX-PSPC-515384 investigation, we have 1) continued our p ability in th .
work on estimating the fraction of PAR absorbed by live phytoplankton from linear combination of APAR variabi ITy in The Northeast Asia Seas (COI‘IT.)
water reflectance and 2) investigated the relationship between degree of polarization of water
reflectance at 673 nm and particle assemblages. Specifically, we have used simulated data to test . ;fffﬁg:f" p?r';‘p‘;'}e”:hfg‘ei?/;} d;:;g‘r“méo[;;‘h ﬂ;i
parametric and non-parametric APAR models of various complexity, we have examined the seasonal » subpolar front), while the trend component (50-
and interannual variability of APAR in the Northeast Asia Seas during the first 47-year of the mission, 403 | 70%) controls variability along the coast of Russia
g h Iated d £ volarization to chl hvll trati d total ded ter ZONc'i (Liman and North Korean Cold Currents). At 40°N
anNad we nave I‘.e datle egree ot polarization to cnioropnyll concentration ana total suspenaed matter in and 139°E, the trend represents 70% of the total
selected SGLI imagery. The results showed that other absorbers than chlorophyll and their temporal Y e - 0 variance and the seasonal component only 20%.
dls:trlbutlon may S|gn|f|.cantly influence the charact-erls.tlcs of APAR. seasonal varla.blllty./. They prowded o e moE s 146°E In other regions, the seasonal and frend
evidence that the relation between degree of polarization and particle concentrations is not unique but 3 | components contribute similarly to the total
modulated by the nature of the assemblages (organic/inorganic). We have also prepared for the 5.0 VC"”iG"Cﬁo The i'”'"eﬁu'g'”l COVI“CI;:/WH* remains small
upcoming (March-April 2022) SOKOWASA bio-optical cruise in the South Pacific. e . everywnere, generally below =2 4.
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-A variety of APAR methods were tested on simulated data: ( Parametric) Chla-based and the frena’componenf (%/year)
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] % % R,/R, 0.000 (0.0%)  0.084 (43.0%) 0.564 2912 , , , ,
R./R 0.000 (-0.0%) 0.083 (42 8%) 0.566 2912 0 ( ( / Figure 1-5: Time series of Chla, acpom, TSM, PAR, and APAR and of components to the fotal APAR signal
Class-based R,,/R, -0.000 (-0.0%) 0.055 (28.5%) 0.808 2912  Class-based R,/R, -0.000 (-0.0%) 0.060 (30.6%) 0.779 2912
Neural netwo.rk -0.000 (-0.02%) 0.031 (15.07%) 0.942 2912  Neural netwo.rk -0.000 (-0.1:/0) 0.037 (19.0:/0) 0.915 2912 -Seasonal cycle of Chla is large with values ranging from 0.1| |-Seasonal variability in characterized by peaks in spring
KNN regression 0.000 (0.0%) 0.010 (4.9%) 0.994 2912  KNN regression -0.002 (-0.8%) 0.072 (37.1%) 0.676 2912 to 8 mgm3. The seasonal cycle of CDOM absorption| |[and autumn, but the APAR time series, exhibits a single
Kernel regression 0.000 (0.0%) 0.019 (9.8%) 0.978 2912  Kernel regression -0.001 (-0.5%) 0.059 (30.3%) 0.791 2912 coefficient is less marked, but high values (i.e., > 0.07 m!)| | maximum during November-December. This is explained
Gradient boost regression -0.000 (-0.3%) 0.036 (18.6%) 0.920 2912  Gradient boost regression -0.000 (-0.3%) 0.045 (23.1%) 0.877 2912 tend to occur when Chla is also high. The.r'es.ql’ring picture is by .’rhe rela‘riyely high CDOM absorption coefficient
Random forest regression -0.000 (-0.1%) 0.051 (26.3%) 0.848 2912  Random forest regression 0.000 (0.1%)  0.069 (35.3%) 0.716 2912 APAR exhibiting reduced seasonal variability, the trend| |during the spring blooms, which tends to reduce APAR
GAM/PC. 2 PC e e - - component largely dominating, and the irregular component,| |during those blooms. The trend signal still dominates,
,2 PCs -0.000 (-0.0%) 0.032 (16.7%) O. GAM/PC, 2 PCs 0.000 (0.0%)  0.042 (21.6%) 0.890 2912 moderately modulating seasonality of the total variance. but total signal has marked seasonal cycle.
GAM/PC, 3 PCs 0.000 (0.1 %) 0.019 (9.8%) 0.977 2912 GAM/PC, 3 PCs 0.000 (0.1 %) 0.031 (16.1%) 0.939 2912
GAM/log(Chla), log(f;) ~ -0.000 (-0.0%) 0.037 (18.9%) 0.915 2912  GAM/log(Chla), log(f;)  0.000 (0.1%) 0.044 (22.5%) 0.881 2912
-Some models, i.e., NN and Kernel, perform very well without noise, but they are highly sensitive to a’rmospheric 2 Polar'lzed water r'eflecTance/par'Tlcle Gssemblagé
correction noise.
-Robustness of class-based parametric and non-parametric models is not sufficient for operational application to -Polarized water reflectance and degree of polarization DoP at 673 nm are sensitive
SGLI data. Simulated dataset does not fU”y CGPTUf‘e CXPZCTed situations. 1-0 Wa'l-eri Composlflon and naTurle Of phyfoplankfon GSSemblages.
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-Multilinear R,/R,0 APAR model was applied to SGLI imagery acquired over the N ¥ P
Northeast Asia Seas (Bohai, Yellow, East China, Philippine Seas and Sea of Japan) N O w I
-Seasonal and interannual APAR variability was analyzed during the first 47 months of B | |
the GCOM-C mission (January 2018- November 2021). N - N ] | o | s
-APAR SZGSOHG', trend, and IPI"ZQU'C(F‘ ComponenTS were described. Figure 2-2: Retrieved DoP,, and polarized p,, SGLI 04 September 2022, Northeast Asia Seas
-Linear association between APAR and water variables (Chl-a, CDOM absorption -DoP, is relatively large in Sea of Japan (relatively -DoP,, increases toward west coast of Korea, due
coefficient TSM, PAR) was examined. low Chla, small index of refraction, small particles, to more organic particle assemblages (i.e., more
and scattering angle close to 90 deg). phytoplankton) and increasing scattering angle.
-DoP,, small along the coast of China where sediment -Polarized p,, is small, with relatively small spatial
0.4 -At this annual scale, the APAR values range from 0.15 to concen’r.ra’non IS |0P9€. (relatively .large index .of contrast in entire Bohai and East China Seas, due
03 |0.35, with the highest values obtained in the coastal refraction, large particles, and higher scattering to compensation between total p, and DoP, (e.g.,
< regions of the Bohai, Yellow, and East China Seas. angles). high total p, by low DoP along the coast of China).
0.2< -In the areas affected by the Yangtze and Yellow rivers,
- APAR is limited by the large amount of particulate
| inorganic material that reduce the probability of incident 3. SOKOWASA bio-optical cruise
7 T e - R Y photons to be absorbed by chlorophyll. : P
-Along the coast of Japan, the offshore gradient of
APAR is not as pronounced as expected in view of - : P : : P
0.4 chlorophyll changes, because of ~compensation by .-Fu i, Mar;h 23 -April 3, 2022; R/V Alis; Chief Scientist: C. Dupouy (Co-I of SGLI
0.3 absorption of CDOM and inorganic particles. th@STIQGTIOH).
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Figure 1-2: Annually averaged APAR for the Northeast TemperaTure' salml‘ry, currents.
Asia Seas in 2018, 2019, 2020, and 2021 : : .- : : : p-
-Objectives: Identification of phytoplankton enrichment sources in South Pacific;
-Values are generally low (<0.2 in magnitude), especially characterization of water OpTiCGl pr'oper"ries.
- APAR/Chla Ea APAR/CDOM for correlation between APAR and Chla and between . . . .
¥ | APAR and agpow, reflecting the fact that no single -Cruise will provide data to develop APAR algorithm and evaluate ocean color products.
i variable controls the APAR variability.
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