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The SST Trend in the Past 30 years

Hadley SST Trend (1970-2000)

Wu et al, 2012
e Climate Change)

Siedal et al,, 2008 Tang etal, 2013
(Nature Geoscience) (Nature Climate Change)
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g Aoz ofEE AAR FHT F

ot FR2A 0] 9FS F= AL HAFI SItF (Hu et al, 2015).

O F AF2dste] ofsf dAF 0] Aot AT I FAME ALEAF
F2o] geel FEERIY. AAR FEALIL dFe Fe FAHES siFeld =2
geel Z1e717F P hte Aoz HAEA gl ot o Ao HI9 =
U AERS] WHEY Sl 9= € & Jon 53] ke FHA 7& Hl §i
=% = #EY 5 ol o dit tis s¥e 71971 HdME HddE &g # 7
T kg olsfista A5 TS ATl Aol 2ad Aot (Wu et al, 2012).

O Ed AMeHEF 2dH(western Pacific warm pool)2 ZAFgolA 7H dleHT
(sea surface temperature)’} H2 XHOoRA FUY-t)7] @'i’—‘}%ol st dolut
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OhFRE Al ROl 2 ke wXth Y AEo AEW AREFROA G AlH]
Foll Al AR Zret 14—3— & (cumulus cloud clusters)2 o&54d Stz EZlst=

= : + AdW AF ket me gt dAVE Ao st
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2 Este] 8¥ol= AXSE AlZ|(dry spel)7F =HEH, 19909t FHE o]Foles I AV
7b AR 7l 8¥ok H|ZF Wol @ EAS HolA HYHIH 3; Kim et

O

al, 201D). ol Hstes AR U2 =R Aoz JFs = & 9o 1
olsi7t Aoz a7doE =6t I HASkeE 7IFE 29l dEA QA ot
ghdof QoA EXshk= AdW e I 71%o] HuA F dHA dvk(iang et
al., 2004). 21 7]%e] wlwA & defd 4 Q| wiE2 I 71Ee] TP st 84
7t &40l (easterly shear), = @=o] Wol Ho| e w7l Wol7] wZolnh. 17
U EAHEG Adeld FAske AEYW e gkt 71F2 dEA A g

1 B
1 oolfr= I 71E st sid-tiy]l Adeabge] Fasttal d#A  =t(Chou
et al, 2010), siF-di7] HFozgol EAEHES siF-ti7] #SALHS] FEAz s
oA 2 2AC AZE 7] wiwelth AE AR OA BAHEGE Ao GRS
719 o4Fd fEUE HE}F EsopAor A9y oA HAFEAHEH(ocal
stationary Rossby wave)®] @go=z wHiff mE-& zZH= Zoz d&HA Jopad 2
Kwon et al., 2005). &, SAHBEYS AHo] i7|YgolH FEHForlol 292 #7]|¢e|n
EAHESE o] A7|felH EFobAol ZHe A7|fe] He
TrEAA olet Z|kuE el FAl= FEotAlol AHeo| A
= A Hu 23y BAHEG ALY JIdHEs2 dE Al RE(interannual
time—scale)oll wWebAE =ZA WHelghth d¥RAom  EAEHESS ofddl 17| WES
AUk, 5o fUtke] dA7x JFg =S 2d3te] wE AY9F wEw(local

feedback)oll 9Js] AAEIL FAHE= Aoz d#iA JH(Wang et al., 2013). £3], A
=3 AUkt oF5dE 7HHA wWE2A 4AEshs B BAEHEG A2 A7|¢te] He
TR A= det & Ay &2 SYYE HEE ddiAY sid-dir] s A
Auiot 254 Zpole YA Gdf AHEGS S0 Nt 7|3 JFS FA Hoh
o, BEAEESFY] Egotr|or Ao AFo oitt FF> A ol T WHE 9
715 Hste] wet W 4 Qlok I Ao AEES s ddf 2do]
A 2HstEE 719A "I g EHL oy S iRTRE =8 Sid-div] Aet
o diet #5AR7E FEsto] 1 kol At olsfell eAIZF Utk §S] A AH]
HFol 2uste] weh BAHES A9 HEEEol EISAIL ol wE HIEEF W
st Qlsto] BEAEESY EForAor A9 | WA= IA HE 4 dgol o

H 2 AthKwon et al., 2005; 2007).
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A An AEAY] A, e 7o) e dr) MEET B3 JFe 54
o RuA sl A7E AL ) glon] ZyelHos AEet 4 9l Aot

O AT 7]FA|AH 2E(Global Climate Mode)2 wulafe] 7|FWsIE Hst=d 7]
ofdfl gttt. IPCC (Intergovernmental Panel on Climate Change)= 15<te] 7|93}
BZARIAE 2] Qlo] AxF 7]eAAE Rdso] Fofste CMIP  (Climate
Model Inter-comparison Program)®] 7|§ AW A¥E 1&sf gkem 7|$H3t o-&
2 AZo] Fa FA AmzE &ES 23 Qo 59|, QI &Fol ot 24 Z|AY F
7te Qlste] Az omr 2utsl Aol uehdd FAlO 7% WEAHe ST A
Atk (APCC, 2013). 59|, 7|9AAE HEE2 24 7419 F7k] o& uvl=#io] 7%
oA diFEel A HoA St 7|57 S7HE Aoz oS5kl Qlek (Kharin and
Zwiers, 2000, 2005; Tebaldi et al, 2006). w2txl 7]S@ste] digt gt 23S 9
A = 7]Fo ik A5 9 oA|So] FasHA WolEoA|al Tt

Al T2 HolA olFA= Zol BEd Zojtt. Iy Z|FHste] it A3 9 7%
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=2 QeiAe Hoh AYI A97)FE o= A7 @3 (Walton et al, 2016). o=
=0, A AU FAREE ARl 7HAIES AAlstal eArde BEsh] e A7
A Age I Qlol, FF 508 Wol s AHoll Zheely &4 Ay A
WA 2 AJMA Ee ®HETY Hisol duty e ZRIAY] ditt FEE ez M
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sha AThse doR @ ket LEW, AW 9% 9 ok Wrket Wl Al
A4 5% Wb Wedel xS AVHL Utk webd PUES FHoR ¢ ek
Ao F\gwst AvElec] Aau Bobs R Aoy slgwst dgE Horde H
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® Active (280) 4 Discontinued (26) Planned (26)

12 9. OceanSite 20164 1€ 31¥0)] S25j0o] Q&= H= Q4]

L4
. .

LA L LR
LA L L

LR ]
AL _—
P

~|
I}
do

a2 10. OceanSite?] <AojsefmEeF
2]

TAO/TRITON  Array:=  ©"]=r NOAANational = Oceanic and  Atmospheric
Adminstration) 2] PMEL(Pacific Marine Environmental Laboratory;
https://www.pmel.noaa.gov/gtmba/)elAl Az 2 sty Q= TAO(Tropical
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Next Generation ATLAS Current Meter Mooring
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ISCAT - measures temperature
& salinity in ice-risk zone
Depth ~ 17m below surface

ADCP - measures water flow
between here and the surface,
also movement and thickness.

of sea-ice thickness

Depth ~ 45m below surface

%

(=8

¢

Float!
(steel, but full of air)

Chemical sensors - measuring
ocean acidification
Depth ~ 50m below surface

Hydrophrone - recording
marine mammal calls
Depth ~ 53m below surface

“Release” - for getting the
mooring back (see blog)
Depth ~ 55m below surface
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s soF e U o]F FFZ XA T2 (Bcosystems & Fisheries— Oceanography
Coordinated Investigations: EcoFOCD < 19959 HFE HFs FF ofo] s sfded
HUEEE sdste] 2, 9, oiF. '3H‘ﬂo], 222d 5L 5 ﬁ% w3 HGs 4
2o 71% W 47t 34 Yede Aeg fEEo], AHALHER H-24]7](2000-2005)
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(a) OBS {(b) MME (c) MME—0BS (d) INM—CM3.0
4 - - -
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a9 22. 5= 1504 1961-2000 H+t July-August <. @90 100 mm. (a)
= b g4 e B7d MME), (0 MMESF #529] zto], (d)-(x) 7HE
ndl A3k Li et al. (2011).

CORDEX (Coordinated Regional Climate Downscaling Experiment)+= WCRP (World
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Climate Research Programme) S TIAZITIHE J|HE9 AEE Wob A% o=
At S AYst= m2Iaoltk(http://www.cordex.org). ZF A CORDEX 7} +
AEo] WS Ao dY TAE AYstl AHIE 23). 14749 dHor FiE o
o, Pt East—Asia el &3 qlct.

13 23. CORDEX9] A4+ 949E. http://www.cordex.org

Loikith et al. (2015)% AG/1FRDE olg3 Hu] ggre 3@ 7189 2o 4
5 Agets 478 Sgetdn. of 478 Fo BE A4 o= Byl tehtn 9

ouf £ARBE o8 I 1% A29] ASHE HoiTAaH 20, Telit of B
g7] BYg Ao stof AT sk FPHCR dstslele BAF e,
NARR DIF ~ MERRA DIF RCM Ensemble DIF
n\é‘x =, 3 K
q - T
“To- <
ﬁ'\(r/ /—J\\(’r f
kS
MARR 1ia " A RCM Ensemble 1A 8
‘ 5

I3 24, NCEP Enr] 29 HEA =2 (NARR)] et g4 7)o gFdHa (Y
Z)9t MERRA AEA Az o] mEHEatete] Hl& (FH) 281 A 97| AFE
Rdo] gzmxlelo] H|L(E2ZE). Loikith et al. (2015).
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Ruti et al. (2016)2 MED-CORDEX (R|&s] deh)e] dgo=z I3t 7|15 no] A5
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1 250 1989WFE 2009¢ 71gte] 9OHRH 11€7HA] A ZreE] 99% quantile
(1% =%H) (mm day—1): (@) ERA-Interim; (b) ALADIN-Climate model, 150
km; (¢) COSMO-CLM model, 50 km, forced by ERA-Interim; (d)
COSMO-CLM model, 12 km:; (e¢) ALADIN-Climate model, 50 km; and (f)
ALADIN-Climate model, 12 km. Ruti et al. (2016).

oF Zwol it sig-tirl A= 8ol ddE WUl #fstel WRF (Weather

Research and Forecasting)®t ROMS (Regional Ocean Modeling System)< ©]-85}o]
Ast 29r7|zrde sjdet A7t QoHSamala et al, 2013). Q1E oS RELof dis}
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24,
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oM &4 wehe Roshr] A% SRRt %
£ 295l= TOPAZ (Dunne et al., 2013), 67]9] o&t M5 R oJ5k= BLING (Galbraith
et al, 2010), 3719 o WE RO miniBLING 5o] ALEHAHIH 27). 29
HF-th71-Ax|spetatgo] Hd Rde AFAIAH Rdolgty Shw, ZFA|AH RO
SHEETE wobdol wet SAALEEE Eol7] At deste AR|slet o] AQbE it
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Biogeochemistry Phytoplankton ecology
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Polar Vortex

a9 29. 5= s34t Fotrlol el St shup HHA-E (st
L A gt BAE (Kim et al. 2014, Nature

Communications).
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‘13 POSEIDON = —
M

RDI 75kHz ADCP

464 m -t S/N 12583 J» 55 kg+73.1kaMN
Glassfloat 17°% 1 2ea s 304.8kg
Wire rope Brmm, 440m s 22, 4kg/N
Glassfloat 17"x 1 0ea A 254.0kg
Chain 13mm, Sm+5m | 29, Bkg/M
Wire rope 8mm, 50 m aJy 14.5kg/N

H6m —— RCM-9(IW) SIN78 W 14.5kg/N
Wire rope 8mm, 990m W 110.8kaM
Glassfloat 17°x10ea M 254.0kg
Chain 1 3mm, 5m+5m " 29.8ka/N

5330 m

Wire rope Brom. Z9m | 3.5ka/N

1945 m — RCM-11 S/IN19 Ay 14.5ka/N
Wire rope 8mm. 990m W 111.3kgMN
Glassfloat 17*x 10ea iy 254.0kg
Chain 13mrm, 5m+5m s 29.8kg/N
¥ire rope Brnmn, 990om .'L. 111. 3kg.p‘N
Glassfloat | 7*x8ea A 203.2kg
Chain 13mm, 5m+5m s 29, 8ka/N

L AR(BE65A) SINS1T24
3945m Wy 72.0kg/™
AR(B65A) SIN51725
Nylonrope 24mm, 30m Wy 5. Okg/N
Wire rope Bmm, 1345m Wb 151.0kg/MN
St.3 (2013/5/19) s 10
Anchor drop depth : 5330m Chat 1 Snm, 1 28.5ha/
21°22 538N, 132°39.88TE Weight 1120kg

a3 31 olEEAR BAE
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flFatelrlad, 2011
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1 Ultrasanic Wind Sensor
2 Temp Humi. Sensor
3 -Pressure Sensor

4 Short Wave Sersor
5 Rain gauge

6 Date Processar

7 Satellite Device:

8 Satellits Antenna
] Compass

Pro- Oceanus
SBEIT-IM MicroCAT
SBE3T-IM MicroCAT

SBE3T-IM MicroCAT

SEE3T-IM MicroCAT

E
2
3
4
5 SBEIT-IM MicroTAT
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7
8

SBE3T-IM MicrolAT

o | gua | ema ] sm ]
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MEE02 X4TS01, X&TS02, X47503
50203 1714
CR1000 26971 26880
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PEIPCO2 25-105-45
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O AAFaoA AESc] AWsie sig-ai =254 WHep dF dgtom S
4 RUE"Y A7 A" £8S AR Folth. ® EASIFS T (Tokyo University
of Marine Science and Technology)”7} =A|AFAet FAFH R 20129FH AT Al
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A28 715 AR AR oHS-SolAol-olatiMEEY §
3 9= 7le

O gl ME¥Y sidF-71d AAT 2UH
JAMSTECeA TRITON }ol& 293lttr}
AU siolt. A IHEiEF TEe A%t Fol widE TPOS 2020 Alez A

A Solot. Kol Az f1A & = ¥ 442 TPOS 20209 diAYE WE=
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I3 37,1999 8YEE 200949 797t4] 10W7F Quick ¢z TEF 7 Hixs 94
Awg HAS] gI8) Aug ol AHBZo] a7,

O HFs) MZ sl Sl =UE=2 =3 g2 n=3 HAJob sierAA S

o

2 YRl a4 20009E de FolE, EEGY E9 9ol siRE W Eao=
g =o7te Y T stuolty. HIFGsie] At do] olF Fd2 E=oi9 S &
5] ¥l EEE o =5l=d 5251 (Screen and Francis, 2016), Hx|3 s B
A SEUEE Eddste FHE 7Sl A|HeR JFe Fv AeER o
(Yeo et al. 2014).

N H:l
MU <

_49_




a9 38, =3t Aot HiERH A=A oo =7 Ao Q= HIEF Sl (international

water) ¥ X](Flanders Marine Institute)
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Ocean-atmosphere coupling - biogeochemical processes and material exchange
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