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Midatitude westerlies

Wu et al., 2012
(Nature Climate Change)

Siedal et al., 2008 Tang et al, 2013
(Nature Geoscience) (Nature Climate Change)
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O AAF 7|1FA 2" RE(Global Climate Model)2 vzl 7|SHIE Adlt=H 7]
ofsfl gttt IPCC (Intergovernmental Panel on Climate Change)v= 1598 7|5 WS}
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" AANA Sea-ice | §

ISCAT - measures temperature
& salinity in ice-risk zone
Depth ~ 17m below surface A1-2 — RUSSIAN Territorial Waters

Latitude 65° 55.994N
| nnnituda -1R8° 36 990°W

RUSALCA 2014 Mooring to be
Retrieved in July 2016

ADCP - measures water flow A Floatation
between here and the surface, 37" Syntactic
also movement and thickness - F!DII
of sea-ice thickness = 2mine _,  ——
Depth ~ 45m below surface | .
A " Galv, Shackle
‘ Host! SEAGUARD RCM Blue Current Meter
(steel, but full of air) 35m depth, 515450 64

Chemical sensors - measuring
ocean acidification
Depth ~ 50m below surface
AURAL Recorder 38m depth, sn cozrr
Hydrophrone - recording

marine mammal calls
Depth ~ 53m below surface

25miine —p

“Release” - for getting the
mooring back (see blog)
Depth ~ 55m below surface EG&G ACOUSTIC RELEASE

Anchor Enable 602113
(ves, train wheels) Release 623721

Bottom Depth 51 m.
Anchor Dry Wi.= 2220 ibs
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Apr 02, 2001
Mar 31, 2008

0o T T

Deprh A veraged Tempemmre ( MZ)

/ W MW ‘” i Al

a9 20. M2 AHEoNA TS SAHAETF 2 HE 2= (1995-2011)

Temperature (°C)
B [

g

=20

dE  JAMSTEC (Japan Agency for Marine—Earth Science and Technology)ollAl&
Az HYHEHH AAHE 285117 Qth. ZA|ES  wEZ2 <l Distributed
Biological Observatory(DBO)2} @#Hsto] A7) HUEY FolE &3t &HF HA|
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o] Barrow CanyonollAl e} 47 %3a] 2 Solbd mxr 9 waltd z
gb=o] 2000WEE RUHZ Hol=
ZAE] HHd SR Sawfo] EFGet EHHF Atolo] F WY Zpolot

O
=< HItItoh et al. 2013). 2012¢ o]%o= HX|s] &N Hope Valley

[ Mooring diagram of SCH-14 & SCH-14w ]
AZFP

T,S, DO, Chl-a
Turbidity C
7 /
' | Acoustic
h u,Vv g Monitoring
!, System
| 0 = _m = 3 g Acoustic % Acoustic
= Release Release
d v
170w 160 l Anchor mmm Anchor

CTD station during SWL July cruise in 2014

a9 21, dE JAMSTEC & Fo|. Barrow Canyone] AX]H Fo](BCH-14) ¥ &
of AxH Fo|(SCH-14) (&%). AlFel AHH v 9 #= W (LEE

e
1

O
)
18
N
i
rx
ol
ek

o5 z2d gD

AAT 7154 md 4T WL ZeaBCMIPY) ARE BAS] It @50 o
3 EHst % dEe 25w wa] A 9IS BAsd oF 2d gus
4 A FF U5 44F Wske g PEE aad @ ndsty gou, mE
AAT 7\ 5A LY Bdo] 3G 71FE Wi Bt 0 uehdtHLi et al, 2011) (2
¥ 22). DT A71F mde] Wao] dhrsigict

D) "REY So-ti7] BHA AP L AlSY|E 29 S 712(2016) BAY Ao7|5R Robs walslel e

e
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(o) OBS (b) MME (c) MME—0BS (d) INM—CM3.0
Iy - -

50N 4

40N 1

JON 1

20N 1

SON -

40N -

30N 1

20N 1

50N -

40N -

30N 1

20N 1

SON -

40N 1 ¢

JON 1

20N -

(s) CSIRO-MK3.0
7

50N 1

40N 1
30N -

20N

SON 1

40N 1

30N 1

20N 1

80E  100E  120E B0E  100E  120€ 80E  100E 120 BOE  100E  120E

4>

Y 22, F3 giFolA 1961-2000 B July-August 5= ©9: 100 mm. (a)
o= (b) ERE FAHE FAG (MME), (0 MMESF #=9] zpo], (d)-(x) 7HE
29 Ay Li et al. (2011).

CORDEX (Coordinated Regional Climate Downscaling Experiment)= WCRP (World
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Climate Research Programme) & =AI7|FHst 7|59 AYs Wop AH7|E oAF
Ao PHS A Yot= m2 asHoltk(http://www.cordex.org). ZF A9 CORDEX 7}
o] WetREte] AT dY BAE AYsty U™ 23). 14719 dHe= FiEof

olom SHtL X East—Asia 9o &5 Ut

13 23. CORDEX?] A+ 99E. http://www.cordex.org

Loikith et al. (2015 AA7|FRAL o83 Bn] fgoqe 2a 7]eo mo| A
5 AYEE A7E 2YsAT. o ATE o] BE Aw tolx 2eUAo] ekt 9l

o £ARWL ol§F T /T
@) 292 ez ool % e FHAez SIS B4
MARR DJF MERRA DIF RCM Ensemble DIF

imf'

RCM Ensemble JJA

I'-."IERFt.l'-".JJ."-".

5 = _

> ]

13 24, NCEP Eu] 219 2124 & (NARR)o| Yehd o4d 7190 mZHa} (2
Z)9t MERRA AHEA 2=l mEHatete] Hlg (Fhed) =1 297 G5
neo] gEuaeto] v|S(QE2Z). Loikith et al. (2015).

=]
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Ruti et al. (2016)2 MED-CORDEX (XF3] 9o dstoz =
of gt "l HIFLS FAsHAT. o] A Ee diy] Edg JioR sl glon wd
o] ;o] wE I RO Ase Hluwsty, A= BPoJA IT 7|FE AHFrlet
A SEe HAAH.

Quantile 99

B> . r
50N '
. y . S0N —
} i
.
aon e by i 40N =
o 3

Quantile 99

30N — { X 200 )

o 15 20 25 30 40 50 60 70 80 100
Quantile 99
-
.
50N -~
[
- =t
P ol <o 4 ~|aqF
o
30N — ,-r/ n L%
o 20
15 20 25 30 40 50 80 70 80 100 ‘ o 15 20 25 a0 40 S0 60 70 80 100
Quaritils 99 Quantile 99
T
50N ;
- "]

ol - > 5
s

Y

30N

T 250 1989WFE 2009E 717e] 9¥RE 114€7kA] 4 A 99% quantile
(1% =%H) (mm day—1): (a) ERA-Interim; (b) ALADIN-Climate model, 150
km; (o) COSMO-CLM model, 50 km, forced by ERA-Interim; (d)
COSMO-CLM model, 12 km; (e) ALADIN-Climate model, 50 km:; and
ALADIN-Climate model, 12 km. Ruti et al. (2016).

g Egol @ diF-tirl 4T Aol AFe Wr] skl WRF (Weather

Research and Forecasting)®t ROMS (Regional Ocean Modeling System)& ©]-835}]
Agt A9r7|Frde Jfdet A7 Qth(Samala et al, 2013). Ql&E ofE HELof Ojs}
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of I Z3t AYgriend g8y fi7|2d ZitE H|dwste] Ag z9rjgndo] <l
T o5 25 A7l A AEAH] EA Bt oYzt AEY s (Intra—seasonal
oscillation)o] Tt 2o A5 FHA7|= AS Bt

G0C 7OL BOE MOE T00E 110E 120C

COUPLED—-WRF

R

LiLdd

s:S'

ns 08
BOE T0E BOE  DOE  TODE 110€ 12OC 40f S0E EQE OE BOE GO |OOE 190 9200 40E E SOL 7TOE BOE GOE 10OE 110E 1200

a9 26. = JJAS 715 ¥ 4 (mm day—1) = @F 9), A 7|15 Rd (F
72D a=a iyl 2Y (LEZE Q). A2dnd-w= (Y% ofd), tr|Rd-I=
(FZF ofef) a=jx ZAtnd-tfr|nd (QLEZ off). Samala et al. (2013).

ol el &4 e ROSH] AT siAAISter A RE=e 19719 o W
£ R95t= TOPAZ (Dunne et al., 2013), 6709] oit H4E R OJsl= BLING (Galbraith
et al, 2010), 37H2] oAtk W5 RoJSHe miniBLING 5o ALEAHIH 27). 29
-7 1-Ag A SFetago] Hetd Rdls A" Hddolgtal St ZFA|AH] RE O
=7t Eobdol wet AR S E0l7] AT deekd AA|Sker wpAo] AQE AT
(miniBLING). Galbraith et al. (2015 TOPAZSt BLING 1831 miniBLINGS] Ae=
Hlugto g eobE JEjo AR|etet BEo] 7|ES At Rdo H|s) 5ol A FHA]

A gEe HAon @3] AN o A dES AgsAT(TH 28).
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Biogeochemistry Phytoplankton ecology
DOM cycling ()
1 N,-fixer BF Filt
(. ilter
Atm. Deposition
small phyto. Protist feeder
Gas exchange l ] Recycled 2 y —
mm‘lems
River Input —
Removal DOM,
Sediment Input 5 - i
Scavenging ,) Detritus
Carbon_ 1| n Nitrogen | Phosphorus  Iron | Silicon L
= ™ ( ) —_g= = =
O SAIE S
23 b4 d 28 2
¥ ] LR [ &
Caco, Dunne et al (2005, 2007)

a3 27, sfeFAEeF REQ TOPAZ(Y1Z)9F BLING(LE22)9] Hdn

- Observed PO4/2+NO3/32 [ Bo°N 4o
2.00 TOPAZ B 87
. ?,.c BLING B bR
1.60 — — 40°N 8 2
o 0.3
] - g
120 - ' 5,
. - B
0.80 — | ~ —gig
— 17, — 40°5 :0:5
" A_/\\y-_ B
— — —0.9
—1
.00 —y T T T T T T T T 80 \ T
BO®S 40°5 o* A0°M B0*N 160°E 100°W a®
RMSE=0.19
Corr=0.96 (b) Error TOPAZ
la 80N — = b
0.8 0.8
a.7 = 0.7
i i
04 40N 0.4
a3 0.3
a2z - %3
g.l 3‘1
—0.1 °° 4 —0.1
02 —0.2
—0.3 - —0.3
s s
o8 40°5 —| -0.6
0.7 —0.7
0.5 —0.8
-0-¢ i —9.9
80%s T i T T T T
160°E 100w [
RMSE=0.22
Corr=0.95 (c) Error BLING Corr=0.84 (d) Error miniBLING

a9 28 oW FUdd vx EE TS [Garcia et al, 2014]% TOPAZ, BLING,
minBLINGS H|w g @9 M. Galbraith et al. (2015).

A% AQ71FRdS sty fside Ag9AE St Sid-t7l BZES Aol T

Ao|t}, el A2 MCT (Modeling Coupling Toolkit;

http://www.mcs.anl.gov/research/projects/mct/) 2k  OASIS  (https://verc.enes.org/oasis)

7 A= Atk MCT7F wl=2 SH2=2 OASIS

L 340 ZMOE 7Hlﬂ1—_t.,] EHJ\HZ-]O]
olft Wzl MCT = F=& vl $49 Edo] Argd ¥ OASIS & 7Y S49 2
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doj] F2 AL oltt. MCT: ACME/CESM, COWAST, WRF/ROMS Hurricane
model 5o AFEE FHH, OASIS = FH9 dEHQ Y 2d NEMOE H|ESH theF
52 Adsted AFEEI ot FHIolE  OASIS-MCT7F  7idEE] o

F 9YY ZEES

OASISOﬂ MCTJ 1“ = AT 5 U Hdu ot Agate] Aol whEt sief-th ]

AP AR AR 4T ST P2 AV 89S 408 AR AFAE A
goll Zldsl SAEgth AT AL A wEm AAY AL skl HY-rh7]

=l zl o
A% A97IeRdg o] §3et Ay At EUeH S Qity. A HsfolA] ghaA
= gt d7L oA mFsht, TOPAZ EL BLINGT Ze &foF AA|8er BEO
M=ol A Gsfo] Hgo] 7hastrh siF-tiz] A Ariende] T lste] of
F-t7] S ZAge] gt A WA= Aol JhsdiRoh Iy ob7RA] oYk
HAe 7|EY] HAA J|FRde Aot s JHUEGeH, A9rle BdS 7t

= ¥
si-rl7] Belx nEe AT Bast ek

O Bdg ol§d IWNY A5H 53

7], 37 dZo BAE Z= g7 2707 BAR A4 A% A AAHelA 95
G ol2g A WYl Sl FAEE @AE 230, ok F2 f7] 27] 27 w2 o
zo] W7tE B4 0B (Lorenz 1965, 1969). 1}, A2 F0= Ashs zefete A3
Tl @gel A%, 2Fole] AQHRE AU WSk S40] 8. dE Sol, 20109
ghrola el Aelo] 40k ole] mo] WA/FAY Aok B, HZ Bul} F
obAlol Ao 47 ol MBZWA B WalE sty Yt Wu/EY, FE Ad
RN 2o e SAY A&HE JHE Fol I el oled A&ATHE zefshe
S AAE Bt A4S BN S 3A9Y AW 2d = 9,
449 WEH 2o 457 aase] NES MEA nHstel 24 dEot Sasolor drt
£3), 39 Y 2AE dAZAe] I A5 o5 Hopo] i PAAR wWeEy glid),

20109 2jAjob domtet (Matsueda 2011; Schultz 2011; Dole et al. 2011) 2010 =}7] A€

S0 (Webster et al. 20115 Lau and Kim 2011) #3F RElS o] 83t o= AFs0] =3

@ o sk 2o} s S Aol Aot LT B 6ad A 4

salgon], £ 39 A4S BE oddeR Fesa oUse A&nE L4 Ay
A<

*}Eﬂ, 2o} /\11‘% Y, FPtE ', T FAE 29, EEl Al o 23 2 22

th r
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Polar Vortex

¥ 29. 5= oS3 Aart FotAof X He] =7t gtuf WS R[St
= A oigt =2AE  (Kim et al. 2014, Nature

Communications).
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HBY AAFE Esidsledol 2006085 20149702 AJgRE
FEAEHB Y] R FHsj(HEsiE)el viAe dF A-H(POSEIDON)' b “Fet7]%
=& 918 Edf AEEG B=T AFdol vk POSEIDON ARl AHke o] g7t #37t
gao] MeiARE Tl FAZsF offleld 223 e HFRS WHE4I orddutE
o] AEde stk At @ =sidael7l&d, 2014; Kim et. el. 2014)

1% 30. POSEIDON Ate] = A2 &, golet BEA LT sigolA S
T=o] o]FolF]. 37 HHoA olmFAF WHoeR 52 =oAL
PIESE 2|7t 243 2014dof= -] #HES 913 55 Fo] Alx

e ARFste] 3L 2w A 4T
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-,
“13 POSEIDON ~ —
A

RDI 75kHz ADCP

464 m s S/N 12583 ¢ 55 kg+73. 1kaM
Glassfloat 17"x12ea 0\ 304.8kg
Wire rope 8mm, 440m s 22, 4ka/N
Glassfloat 1 7°x10ea A 254.0kg
Chain 1 3mm, 5m+5m | 29, Bkg/N
Wire rope 8mm, 50 m s 14.5kg/N

MN6m —— RCMO(IW)S/INT78 14.5ka/MN
Wire rope 8ram, 990m 110.8kaM
Glassfloat 17 x10ea M 254.0kg
Chain 1 3rmm, 5m+5m \r 29.8ka/N

5330 m

Wire rope 8mrm. 29m | 3.5kg/N

1945 m — RCM-11 S/IN19 W)y 14,5kg/N
Wire rope 8mm. 990m W 111.3kaMN
Glassfloat 1 7°x 1 0ea A 2h4.0kg
Chain 13mm, 5m+5m | 29.8ka/N
Wire rope 8rmm, 990m -‘Ir, 111. 3|(Q.0‘N
Glassfloat 17+ x 8Bea 4 203.2kg
Chain 1 3mm, 5m+5m \r 29, 8kg/N

g AR(B65A) SIN51724 "
i\ AR(865A) SIN51725
Nylonrope 24mm, 30m W 5. Okg/N
Wire rope Brnrn, 1345m . 151.0ka/M
St.3 (2013/5/19) s 10
Anchor drop depth : 5330m Chain [3mrm. 10m v 29.8ka/N
21°22 538N, 132°39.887TE Weight 1120kg

a9 31 ofESAR EAE
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O POSEIDON ARglellq ALAIgH sjaf-th7] AXzh BUE e 915 Ho| Aigl(@
sloptet) &4, 2011)

FASFT S U BAHEY drjsiele] sk WSS dTelrl st

2010 5€ 229 mpolmR2uYAlol ZF9] R 19 09° 47.43" N, 151° 41.23" E9

w2

BZ Folo] FxE A 35me FolA|, AAE, HAE, AAFEZ FAo] EHo gl
o}, Al Hs o] AR 714 st sigEs BHES FASHATHE 1

AR E 59 C-TAA ARE FAISk= Inductive Modem, ¥EH ARE A
4 A 5H= Datalogger, $14 $4lskH= ARGOS €14 @E7|2 FA=o] Qo
RE Zg3EL2 Datalogger o 108 7HAS=R AHFo] o, o] RrERZHE 147t
o] BF ARE AYitste] AT IrE BEuith  Datalogger o= 7|EHog X
Al FREe AR Bat ZkmEo]l YAlE A E] QlojA ARGOS 91/de] ol 3
EAS o, o] 6719 ABRAEZ}L AR HAHTH wl HA AZo] 6AI7F ARE
+ ©°lf= ARGOS <9149 Fo] FipA|zte] Atz ¢k ZF  FIAZES] Zo]
ooz Qlsto] 1709 AR5 Hule= A E5AsHA ARt 29 ZJEZE TS| o
wolth. IgA9 ARGOS EAfelA F41E Kol Zre A=oiFdTHde] fip AHE 1
AZre] g WA AEEo] 2FH oz ARgatel| ztmrt MY

2.

r
[ENTN

rl
o odo o Mot oo

o]
op 12

5‘0

N

e

# 1. 20108 POSEIDON AFio] siof-th7] AAIRF RYET Fo] A]AH Qof

2 g Al WE
* VY - B B VIR BRI, AANE A
* ol - BEAE, 23CO2
AN BZ 4-2(5,10,20,50,150,400m),
&+(5,10,20,50,150,400m)
°r& (150, 400m)
Fa 37 * s 7l d 108 A
e dEF7] * o 1A B ARE AT AR Ad
* ARGOS-2 A|&F] o] §(@F oA ngAaz AL
A5 * 13]1dEA o] 6AI 2w AF(BAEF 4 2H)
* FTP o]& ZekAox KORDIZ A%
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541

Inductive Cable, 400m
s (Coating Stain wire16mm)

feal
7" Glassbuoy 10

EA
émm chain 7m

Acoustic Releaser
2EA

123 Nylon 24mm 10pe

Anchor Chain 18" 1

Anchor

14
=i}
=

1200kg S50ka

32. 2010 POSEIDON At <] sfeF—ti7]

ztE AA
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[ No. |
1 Ultrasonic Wind Sensor
2
3
4
s
6
7
8
9

Temp./Humi. Sensor
Pressure Sensor
Short Wave Sensor
Rain gauge
Date Processor
Satellite Device
Satellite Antenna
Compass

1

e
-
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50203
CR1000
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KVH autocomp
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-
A
o

4 A5 &

3910002
E3220018
3511397
X4T501, X4T502, X47503
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26071, 26080
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090900214

3-8

Mo mua | _=s3 | N[

1 Doppler Current Sensor
2 Pro Oceanus

3 SBE3T-IM MicroCAT
4 SBE3T-IM MicroCAT
5 SBE3T-IM MicroCAT
6 SBE3T-IM MicroCAT
7 SBE37-IM MicroCAT
3 SBE37-IM MicroCAT

4100R
PSIPCO2
37TIM54756
37IM54757
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AAZE BUEE Fol
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O FAAFaoNA AESH AW sif-sid =54 Hel dF dftow o
4 BmYy"HE AR A2r"E 288 AR Foltt. E FAFSUHS W (Tokyo University

of Marine Science and Technology)7t =AAF4A}t =IAEHOZ 2012WFE AF Al

© 2010
& 2011
& 2012
#r 2013
@ 1014
& 2015
& 1016

4 KoPRI Moaring
|daployed in 2015)
4 TUMSAT Mooring 7
(recovared in 2015)

H8) 9 CTD %4+

O Asia  CORDEXe] Folsh= 5719 732" (HadGEM3-RA, RegCM4,
SNU-MMS5, SNU-WRF, YSU-RSM)¢] oj&3d =3t 71%mr 235t ko] gt mo
AAs2 H7FSE v ok (Park et al, 2015). 2do] H&<l W (bias)t =9t 7|59
ol e Atolel Aol =S EOJ‘EU% 11047@3%‘01 AR 7| gmdol Hls| =gt
7199 ol A4S IS Btk (IH 35. T8y ARgE mdo] tfy] R 7Rk
sto] SF-th7] s 282 Hrlstrlol A7 Sl

l"

O -7l 2d ALNFRDe] o AFE Fel A ofy 7]
Y3 Gov, B ABE 29 COWASDE Eqsiel s g A8
ol

3 euslEdd Fatdt gAY GRS A57E 4
8% AT@IFVNIHRATA ADIE FAFEA BF FE JES dAotel
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~ti7]

om A= OASIS-MCTE

(a) Bias JUA_TAS

o]-§-3FAtt.

o

41 8C historical p =0.008

®: SK MME historical

"

: 8K hismr[cal p=0.008
+ MN historical p =0.083

: 8C MME historical
: MN MME historical

n
&~

29

(b) Bias JJA_PR

extreme(loc)

o : 8K historical p = 0.05
1 8C historical p = 0.04
: MM historical p =0.118

= SK MME historical

#: 8C MME historical
+ MN MME historical

mean

2

71(TAS, ° O 7% (PR, mm day— Dol tigt B H3Fo
diHdd =)of il otF =

4 6

&

Hoak(BA At =) AAF. Park et al. (2015).
O St=aldslrlede e o9 A ui¥std = 11 dAE S5
2 POLCOMS)# Az|g}st RFP(ERSEM)S ZAGSH A A AH RFPS

HokE FA
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N ERSEM
' ver . Irradiation (0,) s
_Fkdeo //ﬂql Q) " () .
28N L 4
Heat Flux Wind Stress slagia Smal e = '-"'l‘ ._ _ __ 6

Boundary
Conditions

O% 36, Seoidetrledold A T =9 -7 2
BAE

O IAFTLY A9, A FAF sFHsE Y A=s|Re
(Polar Vortex)9] % Tt
H gaqs gAT 32 )9 AFA & S 73 5 A AREe FESD
glout AgE AR Bgow dste] AT HFEIE ATA Agolrt

UAY: FA AFESAAN  AEALHEPOPSS AT

=

(2016-2019)
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Ocean-atmosphere coupling — biogeochemical processes and material exchange

I 430 SiF-dizl AAske #E 24 we BAR
(GEOMAR)
O g7 &a ==~ =245t 7jA
=284 1A olitsteAao] Sff-thy] wehe| o7 SiF @/dS(wave breaking,
turbulence, sea spray, &)l 2o JF= W=t} (IH 44)
HF-th7] 71 wEe] FFES F= NS TE  (wave breaking, Langmuir
circulation, sea spray 5)°] & I HE I 9JA] &Lt}
-7 22 ZYA(OE AL ] dubE o2 Gas transfer coefficient(Do)E
AMER OiFRe] aAREA DeE AR AWstH 929 EAAS 1HT
glet.
2 AFE ol dolxe BSAEE 7INe= off Al o] Deo oigt FAHAES
TRl AAE & S Zolw AYs] 542 18T East Hgs 5 & AdS
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C = pacyw'c’ = DcU:(C: = Co) (Garbe et al., 2014)
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s ! i N 3
Parameters Processes Kinematic Quantities Thermodynamic

Forcing (For Example CO,) Forcing
Micro Breaking
Small Scale
Turbulence Sea Surface
Heat Flux
[ Large Scale ]
Transport

Turbulence

Transfer
Velocity
k

Turbulence
in the Water
Mixing Depths

Dynamics at
the Interface

Air-Sea CO, Flux

Chemi. / Biol.
Properties

9 44, sfjoF-ti7] o]4tstets EYHA A IFE F= Q4= W /MEk. Garbe
et al. (2014).

~
Rl
%

T AG7N% o2 A2

O afg-sid 2At=F2 710 7

7NFdE A" AT 7T B ABRRYH 73RS 93 HAHY 7|F 27
FE AARstE AREs A2He 5o 9 ET HAY VSRV ORERE 7| 5d5
ANERS 58 7 A A Sdxsidastrisdols s s Z29dy 7Y, 4 E
Optimal Interpolation —2#] 32 Optimal Interpolation ©l 7]¥F3t & x5 %3} RES 7hd

i At wFEe] AH7|S B 2mEst VWS AHEs7] feAde AAAY
S 1183} Ensemble Optimal Interpolatione A &3 Zo] A A AU Ho|t},
- iy S = ~ -
.xfa-\.P_ .xf .. -. .P
- .-:{"ﬂ". - £ - -xa f":-r‘ -
- «d -".' - a8 Ta. d
t=i-1 t=i t=i+ 1 tirme
1% 45. Ensemble Optimal Interpolation o] 7WdXx. HAM, st=4, HA 2|11 =4
HE2 44 4E 9HE, d35%, 4% 191 35S ey dM-EE2 34
H GFE "WHEo] AHez2 Wskz] ¢k Aol Ensemble Kalman Filter = of 2
E 7] 0]
— O ™.

_64_



o (19 46)

N~ B o o
T o "o
LEd e SR
° Hr Ee
= T w o o i
o oo A ® M g AL
;u@_%w_wo 3/ ki
No  m = Jﬂ.mm a (o =
W o P =
T H O U mﬂﬂ
o ™ X A M WWW
S o g ! M”ﬂm__u
N K oy
b5 T T W 2 = e
o °° W N - Doz
q T W E —
o i) ® 5o
& wah £ < Mg~
] (- = £ ~ In@
W o T W < ¥ o 2
io- . mﬁ gy Mo N Lk
~ (3 ol T w
— U,._ Lf F =
0 ~ ok :
‘m_l . ._OT ,DL X 2 ﬂ -
SO~ <) o[
T \
T @ B o & ¢ 3
S - < O ~ © o]
“E g o ) .
< o° 0
B By p o
do o T kb U i
N N
Moo T R = =
ol T W o Hu.o
o & o 2 =
) o} <] s k] 1
Moy ow=x @ 5. i
T = N g To
T 5 R 2 G
™ FT 0T N <
= ]M O?._
AR T [
e %ol K M
o B ol o T

Al2E FEE

=

A=

180°
— 65 —

90°E



O ot=F-otarh A

1 F A ANA o U A

-3

7]
2o Feay el

dr

T
) Tl
H
)

o
0

A3tE ol B2 gl oldA ngho] dojuAl ww, uwpef

3}
=

ol A =LA

[ez]
=1

I

—

—_
fite)

)

7O
%Q r
o
ol

Mo

s

;.OE

N

o

_&ﬁ
o
;OH

o

A ugho] F A Fow

-(:51_

Fadd s oY

il

?;5:]1—

Id 2o

AA B A=

]

2

A34d

a

L FAEY

<
of

N
o

O OceanSITES

=A U EHA

5

o
oF
il

B

Gd

T

B/

=K

1999\ ol & AF

3

ol

HESA +

§ 5 tF. OceanSITES <}2]

9

=
o

7}

K

B

i

i

s
T

o
oF
ol

o
!
o

o

_66_



Planned (26)

continued (26)

4 Dis

(280)

Active

=
=

13 48. OceanSITES

o0
B!

FEEA|A 2020(TPOS2020, Tropical Pacific Observing System 2020)

12 9

Z

o

ol
=

A A 7N &F

3T
it

= 69 FEZ dOARE

ok

£l

—~
file)

o

H
i

Tor
w

p—

o

2]

kot |

g9

%9 X o TRITON A2~ H o]

2 FAEAY e (2" 49).

Mo

-
T

A ZAPE =2l TPOS20200 A

Mo

]

N
)

AL
o) 0
el

2)

(NOAA)ZH-E A

g

7178

9]

s w5

5}

—ﬂ

ol solw) AALE o] Alule] E Ao

1

ks
-

&

HA =

ko3
T

el 7]

ﬁo

w

WY

o

_67_



zAey/e) Tropical Pacific Observing System
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