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ENBNDLA, BWEZORFRICIN - T, HRAM/NBICEDNEIRES
(280 EZ25 16 JEGE ) B S i SN DA G- MR TR E V. BERE i O
iR AL BB Z S, T TR s SN v EUEE) £ o w5 CTEEIX
LR E 72> TNND.

VRIS R T DU EN D OB 12X D
ST TR EL Tl REDME N L, BEWESEL CoOWm LS (26 IR KL ORI RS
BHZEHFE R LT (X2-1a) [Tanimoto et al. 2011, J. Climate]. ZOREDBIL, LB NI KEMRDHE T
KOBE THY, fEBRNCESE O MREEKIET — &R GML L TH X Ik KR ET VERTIX
HHEINDHO O, K5 AE N A b L TRBEZ ORI O/KIREZ TP ERTIEF IR
FHMRIN. AW FH RO RICED, [IEOBRIFRRIEOCR0M FICH kS D03, BEt
TIEHBHIZ E > TRAE R BN R L E T, BN TEIRIC KD EIR G N EIIL T, L4&EDH
JoR 3 A S 203 A T A T VS R B ISR S AL D . E D E G- Ll EEER D) R RV (M2-1b) , BV IZTR - Tl
W LRI AR G720, FERA D> TREDORIZRIAA TEDO AR T FH 5 o7-. BifE, A03-8-
A02-4FELHHEL T, AFELA—URELBOKTE DB ~O KA, i ERIE AL OB D5 L (28
JEH) EDBIHEMEIZOUWT, REUFMNT 7 — FREIR AT T VERE E O T, 8D TN 5.
BRI O KE DR ITHEFITORG Eo72 1%, MR H 0BTk 3528 [Tanimoto et al. 2011, J.
Climate], ZAUZEY B it o3 <A TIE, BEENRIC LD EAEB) (=7~ 8 5 2NEER B I
SAEHE KR O BB T O T BetEndH 5. EiiA Argo 7 MR8 T — &% A02-4BE 3T L7 f

B, 6~7H T TR AL T, 0 AN EE ”"5;
CE D BN A AR L. THLIRAIR -

RAE DR IT, AP LOWMARIHERHL ) g
TFRBEOHEBIEL, MNATAICHEI ZIRE AL =
EOHEFFICT 4 — RNy LIS, S E I b 1
DGR ELORMPORINE ToD. ) e G pr & JN
QEHHERBNEBAARICRIFTHE

3N . ¥

130E 135 140E  145€
[T T]

[ 1 [ 1
554455556657 758659

0.80.70.809 1 1.11.21.31.41.51.61.71.8

[X]2-2  (Z2) fa7 BN IS g1 K IR D A& AR (SRR ;
3CHE) ERFELBOE = ((5;,°C). CH)RELEEE T
WK A 5 2 BB KERET VEREEEEOKIEE S5 2
7= FEBRED M DMk B ORI B 5y B D 547 (95% 7K #EDF
WiE CHBEREROLFR) . KIEEE I KK LD BT
ORI S TR BEEENIHE (2B KL W5,
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SIRBED KRG % -2 T2 BER A 2 BB DA ZBRELTKIRSG & 5 2 7o FRED o, Bl it
W OMEAT OGN L > TAETDKIBOFE 2 B8N, TOESE FOBKELEITFLGLELILEHD
TieATZ (ATHDIK2-2) . ZOREKEOZAIT, RWIHETIECKIED M WAEICAFEDHEL, BT ~0DKZE
KHEDME 2 52 LMD [lizuka 2010, J. Geophysical Research]. 25U 7=y i KIE SRR EA B E ORISR
IR T —ZNObMER TEDLIEND, Btk O LB N L T O RTRBIZH BT 5 ] REME 2 R IR
23 HE BRI THD. Strong monsoon Weak monsoon

QEEKAENENALZFEIERECEZALELE

VR E R RR AT 722 & 0D HP i BE ¥ T 7K 0 P b 2) il MR U
DFEFEIZHT 5T HIEDARFIKDOHIE T > TEIB,
AO2-4HEDAT IR DT T — BT D, KFRT L A= DFR
LA IEH WSS IT A, RKUE ORI 2 BN KR
AEL ORI S, K0SRSE P AEm A Ribsne
[Shiota et al. 2011, SOLA]. FRAMEFALIZABITTET 153 prntdciie o 0o S i LA
BT ST 1o B ST A 7 — 5 SRR, DREBS SRR FHUE (i) 4 e A
7L KR CRERS I ([K2-3) . ZAUE, BIERTIE o5 o A b f e S ki L
O F THEHE»HDOBRL KRR BAENIERACL, Lok (CEBBLIOHBIC i, LR TSRS

. . NRDOLND. FROAIL, & % OEHH R RIRrE
RAFMENTBEIE(LLT=729, TROBILSIEARL RIS h JI:’EJEE&EJ‘ZE%ﬁ{}gya)ggﬁﬁﬁgnf@ggﬁi@aﬁg

71D LRI T %, JEER [1/day; 700~850hPalfi TP Eadyhl & #].
@EEFIRFTOLBOARERAIBREADEE

°
3.0
.

2.0

1.0

20N 4=+ - &
1306 140E 150E 160E * 120E 1306 1408 1506 1608

—_ 1 T T

= e LR A B -, WEA RO LS ,
Al I A AN L T E AR A TS - T < 0s
KOFPE L0 B A B PO TR o AL 28 i, =pe ™ s
PICHERE CREGIZRME T AR S % 257257, A02-58F 2N 03
ITA03-8BELHEHEL , W ESOEDBM T — 22 FHitEfT o os
ICRBELTRATL, SRR O b (FF ) ISV 208

H%g, ga:: :Ellz)“\, J: Erb\ ,E_E]l/\ &, . 0 60E 120E 180 120W  60W 0
R GV IR EAE D PER LD @ OBV &, R, e o) cimER - 17 o
DPAB - AKZAKBEAE D 2 (D), 12~ 1A ICRERB KR o322 oW m <L O B () & 0%
(B g = ) PRy = ¥ 3 T [E] s (AR KR B F 1°C 4 Y ThPafs) (250 AR .
DEHHIRRE (HMEROT V2 /)wﬁxwl?c){bﬁﬂﬂﬁ LLH 1o = BTGB B R 35 AT 12 o) oo
W9 FED (FRED) HIm A L L7z (K2-4) . =R To 1&;’?1753‘550@6@@7)3‘%%%, %&g%ws‘kﬁﬁg
oy ; - . . ORKERICKETEEBOBNLEEZLND. KRS
BOLESEOR D O CIUCHIBARORICL T o ey G B S PRI R 2 (B3-3).
AR 7B X, S8 AR AT 2 B B3 2 KU ERS &
E7 /V(CFES)D1204Fff /3 Ch s S 4L, B - BB £ 7 L &b =B ih 7K IR 28 B & 2R ik D K IR A 8 &
DFRIFFAEBIIIAL 72, B DO BRI B LI TMR TER. KXo T, Wi M ATi A7 O Z B A3 K
PERBRL O RRIEER B 2 b 72D L2 F 001D THIREIZ RS AL [Taguchi et al. 2012, J. Climate].

@%zﬁﬂﬁ}ﬁﬁiﬂ]@’f‘ﬁﬁfiﬁ 45NT° - (case 1) . (CGSe 1) (case II)

b c (case ) d
= 45N 3 r T
B =y FOREE ! y o
B e AR OMEE AR RE R ~D

WBEELS LTRETHS. | ‘
{@ﬁ'é%@hﬂzﬂij(/;\%jj@% 135E 15E 165E 180 135E 15E 165E 180 135E 150E 165E 180 135E 150E 165E 180

@Jﬁ)jzﬁagljf:ﬁ), %{%ﬁ;’_fﬁ.{ﬁ 10 %0 30 40 50 60 70 80 90

. 25 RARRIEE KRB 7L T BT 100m N 4. (a, b)IHIE R

Ty TS ) L E B AR fﬁﬂ%%ﬁé(%ﬁz\ﬁﬂ%ﬁé‘%%?wﬁ ST A, ﬁ*@kﬁ%ﬁﬁ%%?ﬂ#ﬁaﬁféﬁbf%%w
S - WEBHOZEBIZLD, (c, d)MHEEITIZIBOBED 72\ ETHEITH O Th BRI

ﬁfw KE#TémIﬂDﬁﬁz5@%&@@ﬂﬁ5h@(wmidw%%6#Kﬁﬁﬁ%<ﬂ@ﬁ®%%%ﬁ%<i@é)

LRI TWD., F2T,

A02-5-A03-8EAHEEL , Db E W, Med THFERZRIL T TO TR AT REMEATFEZ 6D TIT - 72

[Nonaka et al. 2012, J. Climate]. ®I\Z, NI E R D HENORELE T 5H[E — O KR E O T T, H

BRI 2L — X DOIMRGHEE RIGERET N EBREN L 722 A, B DOE D% ORI BN H TREL
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B2, AFER OFENEEFE G (IXH R E SRR Sz (AT H, X2-5) . 2, TTICEENL AR
HI7R N AR B &2 AU R 9~ D AR E 1 & Aok & 7o SN ER BRI O F CREAM 92 2 &28, et it oD 4 28 Bl
DIFERZ DT W AT REME DB ICA F] R F A TR T HEERGE R THD. LT, B O P24 )
MHEPEAERESR (T 70 ) OF R AT REVEICE D) S N D S BUEE TV o 7 I K A2 D TV D,
OMHFHENLERRBEROIRILF—RBLEOZE

A02-3BETI, B &St L7 KT ] D BA T 1L 26 — 22 #f
BRI OWT, EORENTHE B L TR EL T, CALIPSO/
CloudSatfif 2 Z XD\ 7 — 2B 12 AT OFEHI T Y
A L% L [Hagihara et al. 2010, J. Geophysical Research],
478 A ARJEL O T JEEITBVT30°NLL R T/KIE, ZhhdbT
A HAKDOERAFETHY, KslZD R WMEmZ R L7
(IX]2-6) [Okamoto et al. 2010, Geophysical Research Letters;
Yoshida et al., 2010; Sato & Okamoto 2011, F{ZJ. Geophysical
Research]. L, JRAMR « = A7 2 (2% T 20K KL 1 D WL I =R
DR EARAE VTR AR A EMED BV [Iwabuchi & Yang
2011, J. Quantitative Spectroscopy & Radiative Transfer], 7 /L
SYRADT ALK A H LTS, KR ERL A DRESE - 15 370

—J7, EOTBEICLDMBEAKBERIZOVWTE, CloudSat/MODISHT R D7 — 2 L EMfG T T /W IZ L HHE
FERIZHK S, HFHESRBR AN R EEKELEORBRREFEET v U CBITH TEETHELE.
ZORER, BEREROVEE S22 0F A 1T L Ddrizzle (5 W) KL D BRR 23K TR RIS B B2 2 L2 BT
L7z [Kawamoto & Suzuki 2012, J. Geophysical Research]. [FIERZRfiEHT %2 =i O -v~EEICK L THENE
T THDH. —F, EFICRICHEBELRDMME TORGBA T T 7 A0 EE 2 /A THRRELT, EES
E.o7aY VONFEIOEEEIZINZ, O %1722k o \EE A 5L 7-[Kawamoto &
Hayasaka 2010, Atmospheric Research; 2011, J. Quantitative Spectroscopy & Radiative Transfer].
DEBERIBICH THME—RKIDR K BFE (a) JOFUROZ SHF (b) =OFURO2 LHF (c) S-OFURO2 MF

A02-68ETIE, AFEWFIILICIIT LMLy " S = | Tk ' '
REMEFEAR EAE A OF TE—RAK OKBR) 2352
INHiEFREE, M Argo 7 A7 — X HEITHOX
RIEUT=. =B OB Y = MBS K IR AT #R
DOFMITIE, BRREHLO T TRRA~DEKL
{jjﬁx)%Fﬁ‘El’J&:%?ﬂgé%L(}ﬂ‘, —ALE LD [42-7 J-OFURO27 — X (T 1k 5<2002~74F 1~4 J] -3 O i
BATE DN E—RKOERICEE /2 &% fmﬁuﬁfiyﬁ(:%FEFJngg%%&%éﬁzﬁkﬁ}waﬁ?@ﬁ);fglﬂﬁ%,
H L7 [Tomita et al. 291 1, (jjeophysical‘Researf:h ((ﬁ/ztﬁ%aﬁ?i%&a%\g%ﬁiﬁgﬁ%é B O (o) AP S By B
Letters]. < 0> g J5 D F e vt e T3, 5 FE 722
PR BB, B0 531 i SR VERR KR 236 — R KB RIS B 2 Al 2 SR 72972 L [Kouketsu et al. 2012, J.
Oceanography], %t D it 1 22 & MECUT 5 O % B O 10 HAL AL #) 23, & — R /KIE Bk o 61 T Rk &
BREALBSEHMEN [Oka et al. 2012, J. Oceanography] %% LMLz, ZOEENL, 2O T &S
MEVEY SOt~ D §. 2 [Kobashi & Kubokawa 2012; Kobashi & Xie 2012, 3£{ZJ. Oceanography] #JrLC,
REANTA—=R 7% KT RN HS.

o

Altitude [km]
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2

@BMHEAMBICH TRTBEB  HHURICID TN ooty
SR DB OB T A BATMER KBS L8, T 4 Ly
TS L AT CHBERORR T (s T — 10 #h e e g Hh T
PEMFLE. BRFROCOME Y 324N, 146°E) ik R W T T g |
R RUEE T (NOAA) 32004 L I2KEO7 A DF —4 oy ey oy w Ty T

2004 2005 2006 2007 2008 2009

NG, MTERBIRAE OB L TIXRFTHIZR KA EDEAL  02-8  KEOZ AT —# 2 L SEIER S E

N R P Y JEE B0 36 1 2 80 B 15 B AR B o HE B A (m?s, B
WDOHEN X THAILDOD, BEICITEBHEIRIZLS o) Saﬂ?wﬁ)a&ﬁﬁ%@%).
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B PEIC LD B SN 5R AR DR I8 OB LR g O b N ELZEE I LTz, F72, IR IE
B OYEEARED, TAT =25 EZI3~5x10" m’s, XFITIT L D205 L RAEDL B ([¥2-8) [Cronin
et al. 2012, Deep-Sea Research]. ZDEIXEL IR O EHEBLRINDAFONLME LD IHTLL B KRELS, RKEEELIC
i ST I B IE R E DD H G- O E B RIS ND.

200949 H |25 JE.Choi-WanKEO 7 A O Z T 5 & @i L 7= BRIZ A3 H i
T — AL, BB L O 3 A A B RO JNIT 5B Th, }““%@%
MR ZE B ISR IE MR E 2N AR U, S5 95 FE T OO R X 72§ B 28 53 13 i LA
b FEL &3 38 RS 7z (1¥2-9) [Bond et al. 2011, J. Geophysical e
Research]. B it AL MNIZFR B L7ZIKEOT A DT — X LIl nbid, & £,
FOUKE MBI RSN HER R OB BRI ROHIEDE - [
D J7 REEICREVEVIE S RSN TND. 2MEF IR OT A ™ e s w0 zmanzszs

[ JE N )
ISE-R-R-R<]

u(15m) (cm/s)

o

15 16 17 18 19 20 21 22 23 24 25 26
SFP

ERIETHIET, REBEELISK 2 P B OIS W OF 12 [2-9 £ B Choi-Wan i ifh B 1
§/E /‘ . I\ A= . : Té'.—‘ 77 KEO74’T%@H§“7IE (J:) 15m‘{}mc<
ﬁ? 1?%&?)%?&%4%%%6. T2, NETE (FAAR fuﬁﬂ)a ;émﬁjfﬁ DAk (T) AR (C) g
FERAEET LV FEERED AR DA FE (R 1) O U (235 1) 5 1E8) E?\Egﬂﬁ?ﬁﬁéﬁﬁf (;k
B 4 e B 26 3 N \ N - N s 1580 8. 2 BE 0O A K ; 4% C2, fE I L2 A
EX@J@*EO)%%%E(E”&@@%Z) ?, ﬁ@%gﬁh\&%%@iﬁ}f@@@ﬂﬁm %);‘ﬁﬁk@i@(l9ai(£ﬁ;k%< E
FIBUFED SRR OBMEN — BIEELL O L REIND. TFLTWA.
QOERBBETTIVIZLSEROBREEELEOHEEEH
WFZEIE H A02TlX, A0TSR ZERFZE (FAAR) &g L C, Eff 4 5E1E 7 /L CReSSIC LD E A O L iR %
FfiiL [Akter & Tsuboki 2012, Monthly Weather Review], &5 (2% % i fif 14 FE SE I #E £ /L NHOES

LREASEDZET, AREKREFEEOHEAAERIZ OV TERELF T TV 5.

LA b S BRI A A T O AV SRR IR S T SRR DNAT AR THD. LU, BAITHILZR
IO T T FED R BRI LD BB ARBRIC OV TR SR 5.

OB RRTORBEHDEMR A AP = C B 2 K EAT w/
AR L, WEERKE L BT 505457, HIEEBAR D/
AHLZIDIBEREDR L EROE(L B THAD R ~f
OIS, KM Cho T BRI OR/E et L A
ZEIC, AQ2-SHEI X @ MRG EEMIEE T Vo T — X AL AT A% H W [RI2-10 /5 i e gk o 5 0, B i
TR BT T — 2O R E EBR DIV A TS [Usui et al. gg@gﬁgfgiéﬁ(&s){i@j@g%izg
2011, J. Geophysical Research]. VF¥E7 /VICH 2 DJEIG T) Z2 28 % g;iﬁgﬁgtéﬁgf {;%%%gé(ﬁoom@
TR R D, BHlOWRAD RO RIEATAFF T plm s HMUSIIRERSRODISHL, Ue) i
HPRIC RS (K2-10), EMIZAB BB EROERELEH L. U gsaiz cL SV rEmiTRgs L.
L, ZAIFEB REEATOZEMHIZETL2HE THY, mEDO R KX

FEAT I T L B ORI BRI A L CUOTEERTIEARW. 22C, Bl it & VR 1 O 115 B o fR HE
EOBMRL AT R, B O ZE LTIREE, I ONS 5 O & FE O VIR EE, Wb
HERIEIT ORAESFIEERVEDLZEDREN, TNH3EE DO FAQE V) Tild £ O KT O B S E
PRI AE7R 2 L Ao e, T ORBERBEMARIETORAE 128@mKEOEE '
WOBRAR I BN 5 B /e b D TH 5. (1980/904:4-200044%)
OF BRI BRERARDMMIER  AQATTIE gt | ‘
8 E30FNCDOTe DT AX AR K ET — 2 &ML, BB LIPS
DK FER A LT, 12+ 17 OFREK B2 200012 A -
THIRRIZHE ML 72 m 2 B U7 (K12-11) .24, =R
SUE DI I AL & BB DN 5 0D 7K 7K KR s O S KAE ) (2[R D
HOT, HAR EZEIZBIFLHER Y =y MR O FE DIl =
AN ZEb Doz, BRI OMRFEBI A KZSBEAE 980 0048 1 7.5 L2000 4F f£ T 29 £ 0 3 (mm ; I
DOEALICE DREE L 5 L)y, BIERET TH5. RN ) & HE N D W 72 B T D B R B

1 1 HE

mm
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MEEBAS: KARSIERICEITAAK[BESKEEER GHEMIEAS-T~9 + I AFHZR)
AWFZEIE H TlE, Bl B4R — Y 7Ok LT A= EDOLPEEF HAE IS L DUELEDNS K& ~D
FLRIpAK =R F— B IZH B L, TNBEERDhot spot&E L TR - FERBE O KR DO AL )
SR REIOMIAZ B4R L, thifEikohot spotE D HLEEHMU T, LLTF DI 7eWF 28 ik R 215477,

@ HREOBEVERICHEIKEIBADKIERBONE  A03-THEE, AF T aE AL PHEED
TRV ISV © TR MR K DS LS VA M 2 JLHH L 72 [Minobe et al. 2010, Kuwano-Yoshida et al.
2010, L2, Climate]. F&E7K A ORRRALIZIZHE R 53 AR O i KR 55 A8 ~ DI E RN 503, % O PR
DIZDITIERKQIE TG 35RO AR A B A E T o0 a2 R TN ENR DD, ZOFEERAD =K L
LTI, RSB OELIRIR G KD EE) 800 T ik & R KU [ O B A ROk U7z U S AT =
RLJEPRBEINTWD. JiE ORERIFEM L, F 281 CHOLHME LR & T J5 1) o i K IR 2 Bl &
DOBEMEDFHENOREIZ 2SIV TED, B 2B O K& BN CE RN 2D %2 OFHm A An el
B A3 B 70 B SO A B R IC BR BV TV e, £ 2T, Aquafdi 2 5% D Atmospheric Infrared Sounder
(AIRS)7 — T K5 %, BiftE DK A b A B L 72 T J8 K 5(1000~850 hPa) DJE/EDFHAMZMEL, X
JEFHE ATy = X LD BRIV A Z R TR0 TRl A, 2T FE B i R i B8 W CRUE AT =
R LD @< &% L L 72 (IX13-1) [Shimada & Minobe 2011, Geophysical Research Letters].
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convergence
B3-1. 45 KRPE P iR O MR\ B it (72 X0, B3, Rlitiitis, 77 O giiik, 777 A RERFTR) 12 81T 4 8 0
(B) FBRREEDKETT T2 7 (=VH) & (F) i BB (FRASMUR, 5 A3FE 1) . S5 R i AR oA . B i
- CAMIESIC LY TR RO IRL CBE 2B R 720, eI U CHE i UL 138 B 72 BT -V H >0L 725

LEROFZAD=ZLBENIFEW ERSFICEFET o L ATORE o[ ;K
HNEBWICHEMT 7002 R EHB L. - ‘ '
KK ET VCHESNESICZORZK A 2@mHAL,
B ik ER O - FEBAE SIFHEEAT =5
MELHFEGTLHZEE R MUK (X3-2) [Takatama & ™
Minobe 2011, Atmospheric Science Letters]. 7233, 29 —
3, KETHET MCERMBEMRAKIRZ 52 TER  2#12k5% 5 (10° ke/s) . ERKGE 7 VR TSI
T B RN 7 — 2 (A03-8EAv 5 BT Lt L Eo Sl LK AE DT SR o, X
TYERH) XD, — BT et DL Hf IS,
QKBRATROERIABEICHESIKEEBN T2 v  BREICEZALEE

AO03-8BE CIZA02-SHILHHE L CR MBI T — X L KRMLER AT VORI T — 2 &ML, XF
FEI0E B Z B B D2 P EE MR E A B O KRR BR B HE ~ D7 4 — R\ 72 9]0 THIREICIR 2 52 &
R LTz, BIG, H - B fot I duk oD ol 28 P VT BT AR D B AL S AL ISP A D D R fse 0 7K IR 22 3 3 K
R[AOES A2 %, ZOBGRENI L TR EME SRS ORI SN ONDD T 1 —R /3y V58 O Fifi
EALZ LT, R T V2 — v U ARKIEORES 26 72 53 W A A O S K KBRS & A iR 352
L, W OT =LA A LIZDTHS [Taguchi et al. 2012, J. Climate]. ZD KAUSE I, Kk
FE O EOERWVISE LB EEICE TR SRKEFEHORVISE LB (X3-3), ZaRiilicx 32
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R BE KSR D KBRS Z (m A — &) OB GRS B R D
D3, DR B E (B EREIE) O ) PRI E BRI DUV TR
HraEDTND. ok, ZORKUSENTAICE —ZITELIZITE
WICIE T DV R R ZEEIMED B RS, 2R MR E R Y = b
K[IMDO I THIL G WKRKBERRE (N FE—R) DY =vh
LD 53 A ~OBUENME OBV EHED TS, 1ERO KT
BR DR B B 3 D058 O 5 S VL ZE 1 535 04 - B 35 12 S
SHDIEDS, ZORERITFEET ORI EE SN RKULE D
IR R DB A0 LTE.

RO A RIS, AR (AR) TR T —2I25K S
X, BWELE R T COWE KR A B O ER A, FE RO
PRI CAE MEE D DB B O 2 BB THY, KIENEWIFE
REG~OBFLH N R T DECHMHM AR R 2. £, &G R

160E 180 160W 140W

X13-3 B RED B = B MR PR RIS 28 b I
L7=BE D11 B o B 7z sk OR#IR) 1ot -5
21 A% (1A) ORZIGE O EAREE (B -
B W) . A S T O TEAEND DR 2=
(EE MR, smiE) LRI R H (0.2°CH, BB
ROVEEIEE) . mEIEEOEER R H (EHR)
OWERNE, TEE R OSBRSS
VIR DA R &S A bLD.

BEBIT — 500, S koW m KR R, Bt oLz [ :(5) N

Wz KO3 An 2 35286 AL L7 [Sugimoto & Hanawa 2011, J. 50 - on

Climate]. 4 %%, RO RNGEAZE CE ) MMERR LT, K& H O 45 \
EBT — S BT~ LFREES. TR

QML BIRE I SHEE - RE - B FREEEHERFE R —Y
AO03-8BEIT, P ERZERL, RAKRMERETT VO T HERGEM)

B[ 2 e LR P — BR 7R K IR S 2 B ERICH- 2 D TR 2 | F25R

51 3 IOPNSWN (3 PR B SEN

ZUC, R B O AR 53 AT A

A A A A A AL A A AAA
55 50 45 40 35 30 55 50 45 40 35 30
X3-4 [kHE | ERCTHESND LY
T8 B35 oD K TR TR 00 B (R o) Lo sek3-
HIRAENE. () B EEH GF ; KIE™
JERE DR KEE) L FBAN—L T v
(e ; B B M 8 R &0 10 (2 2 % ik ) & 280

ERLEDE YO AR Th 2 [ BURE — N B) (FE R B - AL RiRE
) N RITTRBLND, R AL TR IR R Z R T L
TWD. B KRR 2 E W e — O KRR | R D,

BEME SRR EDHBEICRET AN AT 7 | R0 LI Bh i
ELANBRE) 32 Hh (i 75 R (Vb 7 B A D B SR O = MR D

B 05 e RO ) DR BT (ftah) . ) i
SIE B X B9 AR 76 BN E 0 B KR
FE () & R PE R oD B KR EE () (it
i) . B2 O KR R S L IR
TR L, AR FE (] O dih i X AR BTAR O
HENGA O G B ORI — 09 5.

SERJHIREFE DS, HBELEY =y M D R BAEH LR BB R IZ R DB FRISR I B R E DA VT E
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M. F. Cronin (NOAA, PMEL): Congratulations on the accomplishments of the Hot-Spot experiment! As I write,
the Hot-Spot KEO mooring is about to be deployed between the NOAA-KEO and JAMSTEC-KEO buoy sites. This
deployment will provide unprecedented detail of the air-sea heat exchanges and the ocean influence on air tem-
perature, barometric pressure, and surface winds across the Kuroshio Extension front. These measurements, in
combination with the oceanic and atmospheric profiler measurements collected as part of the Hot-Spot program, are
providing important information about the vertical and regional extent of the air-sea interactions. As a measure of
success, I note that you have organized two very popular sessions on Hot-Spot research at international conferences
in just the past four months. In particular, the “Air-Sea Interactions in Western Boundary Current Systems and
Marginal Seas” session at the Ocean Sciences conference held in Salt Lake City, UT USA in February 2012 was
one of the largest sessions at the conference with 39 talks and 28 posters. More recently, in May 2012, you organ-
ized the excellent “Extratropical Air-Sea Interaction” session at the Japan Geosciences Union meeting. This session
had 20 speakers and 8 posters, and was followed by a well-attended informal science meeting at JAMSTEC. Talks
at these sessions described Hot-Spot research based on observations, numerical models, and theory, that is bringing
new insights into processes that organize the clouds and precipitation in the northwest Pacific and marginal seas,
processes that organize and modulate the storm track on synoptic to decadal time scales, and processes that affect
the ocean heat content and mode water formation, among other topics. These conferences are drawing large num-
bers of participants not only because the Hot-Spot experiment has focused our attention on this subject, but also
because progress is being made and it’s exciting. My sincere congratulations for your achievements!

R. J. Small (NCAR): We continue to be very interested in your MEXT project on "Hot spot in climate system”. In
May 2012 T was happy to be invited to participate in the JPGU session on "Air-sea Interaction and climate" fol-
lowed by an informal discussion meeting at the Tokyo office of JAMSTEC. At these meetings researchers gave a
number of presentations on mechanisms whereby western boundary currents can influence the overlying atmos-
phere, through the boundary layer and up to the upper troposphere. A key question remaining is how and whether
this local, deep influence can give rise to remote responses in the atmosphere. This question is being pursued by the
"Hot Spot" members, as well as by community members in the USA from institutes such as the NCAR, NOAA,
Woods Hole Oceanographic Institute, as well as by other international groups. A strong effort is being made in nu-
merical climate modelling to study this topic, but it is equally important to have observations with which to test
models and to develop new theories. I see the observational program in the "Hot Spots" project as a vital part of the
long-term research into the role of the midlatitude oceans in influencing climate and weather. We plan to continue
collaboration with the "Hot Spot" and other groups to identify mechanisms of air-sea interaction at western bound-
ary currents, using high-resolution models and detailed observational datasets.

H. Seo (Wood Hole Oceanographic Institute, USA): The "hot spot" project covers a wide range of air-sea inter-
action problems in the mid-latitudes with emphases on theoretical, numerical and observational studies all aimed at
improving our predictive capability of weather and climate. This ambitious multi-institutional effort seems well
coordinated by the group of PIs, with impressively fast progress being made in recent years. It seems that scientists
involved in this projects have already gained a vital reputation as leaders in frontal scale air-sea interaction. The
presentations delivered by the Japanese colleagues at the international meetings are usually well attended and in
fact are among the most popular ones. Likewise, the publications are well accepted in the highly respectable inter-
national Journals, and they are also highly citied by the climate community. It seems almost certain that the en-
deavor by this group of scientists is leading the state-of-the-art understanding of the mid-latitude air-sea interaction.

R. Lu (Chinese Academy of Science): I strongly believe that your on-going project "hot-spot in climate sys-
tem" is extremely helpful for both better understanding of mechanisms for climate variability in East Asia and
western North Pacific and more reliable seasonal forecasts in this region. We have known much about the
climate variability in this region through various studies during the past several decades, but most of these
studies were focused on the atmospheric processes. So I was happy to see that so many excellent atmospheric
and oceanic scientists in your project are focusing together on the air-sea interaction in this region, and mak-
ing a great achievement!

M. A. Alexander (NOAA, ESRL): I am writing to you to express my enthusiastic support for the "Multi-Scale
Air-Sea Interaction under the East-Asian Monsoon: A "Hot Spot" in the Climate System" project, which will soon
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undergo a midterm evaluation. I attended the one-day session on Air-Sea Interactions in Western Boundary Current
Systems held at the 2012 Ocean Sciences meeting in Salt Lake City, USA, and a full day session at the JpGU
Meeting 2012 titled "Extratropical air-sea interaction and Earth climate" held in Chiba Japan. Research from the
Hot Spot project including observational analyses, theoretical studies and model experiments was featured promi-
nently at both meetings and is clearly at the forefront of the field. We should also gain a great deal of knowledge
from Hot Spot field campaigns planned for the Kuroshio-Oyashio region over the next several years. The outcome
from the entire project will advance our knowledge of key features of the extratropical climate system and its vari-
ability and potential future changes. The project also involves many fruitful international collaborations.

S.-P. Xie (Univ. Hawaii): It is a great pleasure to participate in the Hot-Spot workshop last August in Sapporo
and JpGU special session in Chiba. At these meetings, it is obvious to me that your project has formed a critical
mass to study extratropical ocean-atmosphere interaction, an important area of research that holds the great promise
to improve our understanding and prediction of climate variability. More precisely, the Hot-Spot project is the cur-
rent center of action in this area worldwide. The Sapporo workshop was especially impressive, assembling more
than one hundred participants from around Japan including many students and postdocs. Sitting through these
meetings, | felt that Hot-Spot is making great progress in the understanding extratropical ocean’s role in Baiu, low
clouds/fog, and storm tracks. I strongly support the continued effort the Hotspot project is embarking on, at an in-
creased funding level if possible.
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