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Lagrangian Particle
Tracing Experiment
(Ishizaka, JGR-90q)

Xnew = Xold + uAt
Ynew = Yold + VAt



CICH Espa 1 Expl. &
CHLOROPHYLL CHLOROPHYLL CHLORORHWLL  NOHMOp+HH,  SDOPLANKTON

l:p-n-l"l. u-:lu : :-nl..l — u-"-"-"‘ll : - M1 ECOSySTem
Model and
Satellite Data
(Ishizaka,

JGR-90b,c)

Nutrient /
Phytoplankton

/ooplankfon

(N-P-Z) Model

Data Assimil

=
=
=
E
=
&




SIEETILADIGA ([EME - #REE)

Physical
Model

Ecosystem
Model

Yerification

Input, Data
Assimilation

Satellite Data

Sea
Surface Scatterometer,

Wind . other Microwave
i

Sea
Surface

Topograpy

Sea Surface Infrared,
Temperature Y. Microwave

Sea Surface
Chlorophyll




» Eimiaa (DiF)

>

» BXBFEIEE (RIGX - 4X)
»—REE (RIGX - BX)

»REFiE - EXREIE (RIGX - BX)
> HERIEIE - REl (2XK)




199348-10H

160 180 160

§V—>vw(7§
FT— ;
Ta—ALRZF =~ CT1BD-Rosett

&
B

Sk - | FKAESE
e
e N FE)

* crakion




N, 155° E, 19-21 August (daytime) 1998

Egg BN s

4t R Mol Iusca -

] — Cnidaria -

-Chaetognatha

---| . Urochordata - -
Other crustacea - o -

opepods (dormancy

G Ed ds (d )

ult copepods - | N e
Gopeﬁodutes - O
oo

aup It 1 N, . o ot
| o “Foramlnlafdemdaa mgl m
O Ciliates l
B H. Dinoflagel lates
. HMF i
o e ey BAGEr i@ ‘
o i 0-4000 m

Epipelagic
(0-200 m)

Group category

Dmof?agellates
e .Haptophyta 5 10
- AME . —
Cyanobacteria e ~ I\ ~
T T T 1 T 171 ’ T T [ T
25 3 35 4 ::: ::; -—’/' f:: -—’/
. Bgg - -
: Fish ° o
. R @ol}usca tle e O _
1 : nidaria - - - -* ;e|lo ©
Chaetognatha —--| 0 OQO‘ .
] Urochordata - SNl B e Mesopelagic
> Other crustacea : s o 0 g \\
S Co&)epods (dormancy) - - q (200_1 000 m)
& It copepods <o ojo (]}
o Copepodi tes ool oo 1@ R
[ auplii -3
(S - o 0
o -
2]
3 ]
&

: . Radiofaria mgC m
-1 - - H)ram nlferlda
RN A S E—— - G|| ?
. o SRR 1 Dmo lagellates
! IS ISR P . e Bacteria
he L e | Iu\
o B HaEPOr}? age|lates 5 10 E
. JR IR A .
. P S Cyanobacterla - E =1

2 25 3 35 4

|
F
| H
':a
-]
a

|
—_

|
=3
w
o
<
<
s
[ )

Egg
ol 1Eash
Cnidaria

v ' .rm?%mmmgn i é)o Bathypelagic
L Other cr:ustageg hordat e . (1 000—4000 m)

.
[ . . Copepods (dormancy)
& . Adult copepods - - f. .| elo _
R . Copeh)odltes - . +]e ole - mel m3
w auplll - B
© - - : o Radl rig -
a1 - : e - Foramlm erl a
> - : : 1 e Dl lia .%
S L e el 0le B H. Dan lage| lates
[<=] ° e B g . o . . o HMF
] (Z:: _ e e R
o . e iato 5 10
S T o ] Hag@ﬂﬂgflagel lates
L= e - Cyannbacteria | e

-1 0.5 0 0.5 1 15 2 25 3 35 4
Size Log (ESR: pm)

0.2 Pico 2 Nano 20 Micro 200 Meso 2000 20000
(ESD pm)




20071 )baiBE (mgm?) 99345 105

REEN=VEN

>0

—~ Stk (KK ERISTR]
100 : 0.2 . :
= 0.2
150 o 1]

200
250 S ASF=YLLY
300

43 45 40 35 30 25 20 15 10 5

it RHIERE(NO3+NO2) (mg m3)

TERBTERREESDEN?




1dn 1m 127 11 REE
I

-~ 280741 )la

v

(B, 1993)




18 Jeg-surmace h

I.-,-II I:ll'li-l Ii-li-l |r-.F|-|J-|.| :-'J-I-IL--' H‘--‘\-‘l:ll-ll-lll"l II-IJ-II.HI.HI-I I.rhl:' -,-III-J-I = g I-Irl.i-l'll"i



Sverdrup (1955)
Place of Physical Oceanography
in the Oceanographic Research

Y24D2S2Y UILD P fo jouLno

%



» Eimiaa (DiF)
» FREPILRIEFERA GBER)

>
r—XEE (RIGK - 4X) /

»REFiE - EXREIE (RIGX - BX)
> HERIEIE - REl (2XK)






L e

;?’;‘, -
40 PGV 28
HE _js'{,f 1

N
[
a

18

-
w

T
.‘ : | P ; A P
et __ !*i#ﬁ i
130 135




tHIERE -
o SRR -
PhE(I)tos(yn)thesis \;Eéi\;;ig E O)

VDo HEEE (=R EILEA
Ic: fH{EFEE

Compensation 5 EQC = IHES
Depth and Light Intensity EUU%IKEE::DHH /
Sveldrop, 195

B & % E Mixed Layer Depth EYEFFEAF  Lalli and Parsons
B RE #tyrI>T0I10 (1996)




BF - MET)IL—LL

[RFTARE - EBERE

Critical Depth
P SRR E

EEE
Mixed Layer
=11, —
Sﬁ ?nj)llglooﬁ: REI )L —L
pring Autumn Bloom

REIFHR

ZEE Depth

Phytoplankton

Winter Spring Summer Autumn Winter

(B, HEEF1996)



BDOO07 « )L aDiRFERAL
FOMET IL—L BEWRET IL—L

latitude

2000 2001

Dec.1 2001 Dec.1 2002
Apr.1 Apr.1

BNEET )L—L 01—:- 8 NFLE T L s
. 1 10

(Yamada et al. Prog.Ocg

Chlorophyll a concentration(ug/I-1)



£3J5]2 e

=
- . oA

4 I| _. L,
— r -

HEI LA
= S ETER CIELY
BEETERTRL
(Maure5, GRL-17, JGR-18)



pR UV A MAEN7EL



> 177 55
» Eimies (DiF)
» BREBILRIEFERA (BESR)

» BXBFEIEE (RIGX - 4X) /
>

»REFiE - EXREIE (RIGX - BX)
> HERIEIE - REl (2XK)



In situ

_(Eﬁ,t% )




ocTs
OCTs Chl a QCTS Termp. GIVE Insolation

141 143 145 141 143 145 141 143 145 ~ nclation
2> 108 th ZET i !j
T !'r: (e =

ChL{m

:
OCTS(L_CJ:é @D @D

— [fzE5mH
= I]**:EEEI:EEH

32

" s

NIAW
Depth of Euphatic Zone Surface P B Integrated Primary Production ° K\
141 143 145 141 143 145 141 143 145 7 /*

R
Primary Production j&% },:E
Estimation by OCTS >
off Sanriku, Japan *E;FLE "%
(Ishizaka, 1998) Morel, 1991)

400 200 1200 la0o
iz C m -2day 1)

40
{mgC mg-Chl. a dﬂj.r":l




Two-Phytoplankton Model (Kaomeda & Ishizaka, 2005)
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Experirmt i

Earth Engine Apps

Global Eutrophication Watch

Dataset Specification

Data Selection
(MODIS Standard or
Regional in Northwest
Pacific)

Trend Duration
2003- (Standard
MODIS)

1998- (Regional
SeaWiFs- MODIS)

Threshold of Chl- d
Average Time Duration
And Concentration

Salect culoff level

-

= [maim*3]

Maure et al. Nature Com. 2021

1 Time Series of

- Specific
Location

— e W ohkor_B

Jairr-04) an-10 Jan-20

Eutrophication Watch

--I:H:I:I-

HH  HI

The Global Eutrophication Watch iz designed to allow users o
perform a preliminary screening of costal eutrophication using
satellite-derived chiorophyll (CHL) data. A default

MODIS Aqua-derived CHL product is bundled with the App
Haownever, users can also provide a link to their own asset of
mmanthly CHL. In addition to that, the YOC CHL product (a
regional dataset inthe Morthwest Pacific region) is also
provided with the App

The article for this app, accessible from the link
https.fdol.org 10.1036/241467-021-26391-9, Introduces the
termes eutrophic potential, eutrophication potential, and
oligotrophication potential for waters with high CHL levels [HD,
HH, and HI), with increasing CHL trends (LI and HI), and with
decreasing CHL trends (LD and HD), respectively. LI and HI are
of a particular interest as they indicate waters in a process of
becoming eutrophic (LI) or a progression of an already
eutrophic (HI} water body.
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Chaetoceros debilis
Skeletonema cosfatum
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