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A A ECMWF A #HEHERAFHE XA
HRRZBAKREEE

X @ A A 85

BRYPRABARYERER

(PERBNTEFCAZ+ZHKR PERBEA+EFE+AZ+ZHEM)
I

AARFBENERKNEATERNHEERK MR R ZRFEEY XS
BARSRBERNHTISFP AR ZEE - X305 55F A 1982~1993 + Z 569 ECMWF
B{LIRE - WERA bulk formula FERMENMTRETE, EHNEZEHM(C~A A )RW
HERAZHBFAENSGS  BLUFRERAFRBR XKLL BB LERNBE -

1 Fl ECMWF [R){L 3Rt 5z TOGA RIRMAE M A RE S 5N R MM EE R [LRAITER
BRAEY LRENOSHYUBRECUN  MERXLRENZRAFGARK - BHERER
ABRRFREEREED  BIRWOILPRATHEME - MPROXFEBERBAMRES
WHOEEA - TUSARERERAERNFTIRBEEN, HEFBENREERE
EERRATHLE, BRNBHENTRERFEHIAREFEATEARANGYE - EONEHE
WE, BRERNA/NERHEABARE - MEATHFEME, ABHBRBAEEY
EREORNEEIEYE  EXL, EHERMERATELERNERRNLTGERAN
BRANEZEETE, EREEVEARARNSE, HMGERBERNETEYTER/DER
EE - BRERER/), HNMEIHARGAFALE/)D, ERFRRKEEMEFBER
BNRRZ— - BBTHE, ERWHERERAMEEEHMEREA/NRES - KN
ERFRL, BAMYBREUTIXBREARNOEERE - AR RFRENEANEREK
/NEYIE B A SO TS A SRR - EB EOF 534 BT 72 LA R 3l A0 1k - LLENSORYRUMR X -
TR R R RPN Z R ENSO B R -7 ENSO FHHARANBAREER
il anti-ENSO FAOMMMBERANEE/ME - Bl - RRAALERRLCAREBENOKR
REEREDE MO FEES R AL RLK IR -

BRG] : WS EK - bulk formula
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HRERRERARX EBRARANAR DUENKSHARARRER T  HEEHE -
AHMEHNERERFREARAOTREEER MTHREEEHAREY - RZHS
REPWHENXERAATC IR IHAEMEBEN KR REBEEIREXAH
BHEED RIELEHABEBNARREBRRXKARAMEE PR - I THEKRE
R EREFENZMOEZE RETHERENEIRE LT ESHBWH NERK
RRZHBAGER - B~ + S ERHRH BT REERR —REEFRARM
FHEE BB EER - Tt IER YR AT E R AR SR £40 30 ~ 60 REFEAB SR
# % ENSO(E! Nimo/Southern Oscillation) BH#H RN AXRAEHABERLEEZEAN
B - DREBNBRERE  BERAAMNERRSR  TREZRRMARER(BREE
RER) BN EFHEREE - RUANERENRIRBREEWRS AEtHLRS —EER
R BEMBENBARIBRTFMEMIEST  AMERARBIAOES - ARFARDHERLS
L F A5 4 B A B ST A ML R R IS THT IR B PRI ML ¥ SR R RO X AL R T AR A MR SRR U
ERE RADERE-EMELAERENGR Bt HEERNBERNRBLRHUNT
ERMEEEEN -

MEEHERNGEETETELSERS  —REENERYE > BIFENETAERMN (eddy
correlation)® EEAEERRBAKEBREEXRTHRAFERN K/ S—AI2MEIE
¥ > X455 bulk aerodynamical method ~ profile 82 inertial subrange (Smith,1989)
ZEE-—HRUEENENRANEREMEEREN RESRFEENRFMFYI(tine series)
EHRES Bt B RESE SRR R ERRE - BB Y 2 F A& R
BEHBRAERMEEREORAFERAN/)D EFRERFET  KARSNWREEFTERHIA
B RICBEREFEABENATHE - FEAFABRNTHIXEABART L
ECMWF(European Center for Medium Range Weather Forecasts)HE LAl » 3 5 FI Sl
B bulk formula REEEWERIER - #RFAEEAZEMKRKECERRFIAERNKE
ERFHEERNAR/NEUARBENRBERERMERNEEIEE LB N REXE T
B o

ERURBRREIRHHE  HZEREXEARAANEE LHEEEFEEHELEEN
- - HOBEURNREFZAEE KRBT RZHZR SEEEIREABN
FHIF > BRILHMATERCKENS  AEEBELEEBNHMOBRNEE » RIBELARN
HB > BABBEUESY KEFEWEL - AR ERZENERENBEARFHERFHBIBR A
BERCHERE REFERARANFESHRUBNPRARIMLE - F30H %
KRN EFHMBRCHRAMERNTSRH  HUFRRAREENHXAUERCARNZ
o WP E AT BRERBERI BT - B = - TUETRIS 5153 ¥ SR o E R A
FHEREEBATEEBCHTRERR  RER—-MRRAXNEBERRIKRE -
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TCEBHRERSTE A

A PR REASE © ECMWF/WMO(World Meterological Organization) (1982 ~
1987) ~ ECMWF/TOGA(Tropical Ocean and Global Atmosphere)(1988 ~ 1993)& X 00Z K
12Z WA E - BES BEHRAEHIBE > LR NMC(National Meteorological
Center)/NOAA(National Oceanic and Atmospheric Administration )4 8% Y8 & 8 % (1982
~ 1993)82 00Z & 122 991 3% R #8855 (Out going Longwave Radiation > OLR) « HEAE K b
FRBERERE I RE/MEMBESN > HBEEMN 2.5 . REBEMKRE L B
WHBEAESEL T AB Bessel N AR RENES I QBEMERE - MEEEE
REABHWE  HERNEEARIE  HA0ETILEI0OEZM -

BTUERMEBERERA bulk formla 5% BHEER - ARAEERERERASBINUT
HFER ¢

1 = pCp|Viol? (1)
Qe = pLCE (45 — ga) |Vio] (2)
Qn = peyChi (To — Ta) [Vho| (3)

AP rBEREE > CPBRERILE LERGER O GCROGIFBHE - KARKE
BRTRFEYE THEBFEARNEBERILE > T.H BEEEENMAMNLR (88
HB R R EANEE) > Vil 10 ARBENELS - 1 o 8 . ®9REHF L Saucier(1955)
Bl Iribarne and Godson(1973) - ¥Fi R MM RBMAEAR L P BRET C=Cr » YR Bunker(1976)
KER HREKBRGRBEENEY  R—ER_DFIE C-H CoEFNEREER BN
MIf% o ECMWF/TOGA #R#U%0K 8 SR 7E TOGA R B BAIMA 10 AREENRKRBENER » |
ECMWF/WMO M 10 AR BECHRAEE » BREHN—FHH > I0AREENRKLREITFH
A} 1000hPa F MR AYER IR AL R HERG - BIR 10 ARBEENRIE » A ER T AWERMSH
¥ » logarithm profile method

_ n10
V10 = Vs | 7 (4)

K power method (Sherman, 1978)
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KRR gy gluth EIU

1/7
vio = U; (lg) (5)

z

Fe— BREVBRBCE x 10°8EE - WREEZAEWERE Bunker, 1976) «

Air minus sea temperature class (K)
4.9 0.9 0.1 03 —1.1

Wind speed to to to to to
(msy  >350 1.0 02 =02 —10 —49 <=50
001- 30 007 030 0.72 132 165 205 232
301- 6.0 022 067 1.12 134 145 1.68 201
6.01- 90 069 1.17 136 1.+ 146 1.38 1.79
9.01-12.0 1.06 1.36 148 1.53 158 1.65 179
12.01-15.0 1.39 1.58 1.61 1.6 168 1.74 184
1501-20.0 1.59 168 1.75 180 182 18 1%
20.01-25.0 1.74 1.79 1.83 186 186 186 193
25.01-300 181 1.84 185 186 187 188 1.90
>300 1.8 1.8 1.8 18 18 186 1.86

%= BRENZRABC x 10°80EE - WREEAHWNEEE Bunker, 1976) -

Air minus sea temperature class (K)

4.9 0.9 01 —-03 -—1.1
Wind speed to to to to to
(ms™) >50 1.0 02 =02 —-10 —49 <-50

0.01- 50 006 060 098 120 132 156 1.80
5.01-10.0 0.77 130 143 1.54 1.60 1.78 1.86
10.01-15.0 147 1.72 180 1.87 190 200 2.10
15.01-20.0 195 204 210 216 222 225 232
20.01-25.0 226 230 235 240 242 244 248
25.01-30.0 2.52 2.5¢ 257 260 262 263 2.64
30.01-35.0 2.78 279 2.80 280 230 280 2.80
35.0140.0 3.00 3.00 300 300 300 300 3.00
40.01-50.0 320 320 320 320 320 320 3.20
>50.0 340 340 340 340 340 340 340
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logarithm profile method 7 1000hPa ERE R E IV T EHHHE (2=0)F > FERS B
EANTER R EME, HICHERA power method KIEM IO ARBENERE - 10 ARBEN
IR RIAR IR 1000hPa EMENREREE X RBEREHETE - ERENRERRSEER
fe it SRR AR Y BN LA N RN I E B L B K I 7E A 3§ 2L 1000hPa
MAHERERAE 10 AREENHNRE -

1E 3¢ o 7] B 657 F B ECMWF/ TOGA £2 ECMWF/WMO RITE MR BRI H & — Rk - R
RBELLHE  BEEWERSUEEE -3 IAENRARERE L AEHRNER - B )
REABEHT MBI R EENAFRRER  BE ETREMNE FHAEME
H > EIERBARE EAMBAEMN - R —BERAER 0 AREENRREK - E7E TOGA 7
HENPHABERCRKLENN0ARKNEAYE - 2 ARKIBER) » SAELLFI A ECMVF/TOGA

A MEAN LATENT HEAT FLUX{(W/M**2) FEB(toga) 1988

30N \é,

20N—

10N—]

3
10S5—

2051

30&
e

CONTOUR FROM 40 TO 280 BY 40

1988
b MEAN LATENT HEAT FLUX(W/M**2) FEB(wmo)

30N
208— > L : , e AR DR K

. - P —
105} e R Hzsr
AR Yy ©
205 N 4 Z\Q
a9
30S T T = T T T T T
160E 170W 140W

CONTOUR FROM 40 TO 280 BY 40

Bl 198842 AR - BARN"  SERMERWN - @FFIA
ECMWF/TOGASMA R 5 » RFIFAECMWE/ WMOSHTRFETH -
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BB RRE R RBRATEAMESE - BERRENHERESE 7EH 2R 1989 £ R RitE
POERKFEOILE > BAMEBEESMERBAGIHEA - TREZZ(H 2¢), REBEX
AR, REERESETERORASR, SERBRANERS, BEMSERTHERENE
REFGKRAE, HEAALRAAHEFRGCRAMAREREESHOGEENA -

d MEAN LATENT HEAT FLUX FEBRUARY 1989

30N:

20N—

10N—

0._

105—

205—

305—4

CONTOUR FROM 20 TO 380 BY 20

b MEAN LATENT HEAT FLUX FEBRUARY 1989

"Ny

)
O—O o 120
W=

0
105— -
\ o ©$ §
205 0 Q0
305 T f T 7
40E 7(LE
CONTOUR FROM 20 TO 280 BY 20
Hc DIFF MEAN LATENT HEAT FLUX(W/M**2) FEB. 1989
30N T o ey - <>
20N— &33 ?. )
Bins s

AU o

Lon— MM
O
. >'H
o Y o 8.2
2 AR B
105— SrA TS X R (D L%
20S— . © .
"\\ (D2
N (Z}
305 é klg é T nl { 7 [ W <] 8|
40E 70E 160E 170w 140W

CONTOUR FROM -240 TO 40 BY 20

B2 198942 A FIEMiBH-ER, BARWm?® » S{ERAIER20Wm? - (a)EE6H
RSB RE  OFAERXHEREZRE  ©F (b) - (a) KR -



NAEEAA EEA AALIR 217
ZoBHREZREMN

HABEEREEERAREREEEUNRME  BRARRRMRENTERBROE
BTR) - KEEENBRBRREZAN AT THSERORMH - B 32 & 1982 ~ 1993
+oHENBEF(C~LR)THEHBHRE A F9ERBERERRE S > EREMARME
SO BB NI > AT RS AR T FRKE DU LR R —1F > 5
HWAMWBREER 29°C - HRBENBRESZERHRNHE - SHEBRREREIAEE
ARBNHEEEL - K2 EERRENHE > —-RUSHHRME GRS - SEEK T
& OLR fEAR/NRFE » BDE OLR flE AV/INE H $H L A4 > 1fu OLR fEAARI B iz - Wl 3b B+
ZHEHFFFY OLR HHTE > BHE L AR OLR /MR 240Wm ™ B9 23 45 BY AR SIS IR K 1A 28C° B9 53
i B RE R TRAHBLEY -

@ 12-YEAR MONTHLY MEAN SEA SURFACE TEMP URE (C) MASK1=28 MASK2=29 SPRING 1982-1993

........................

305 T 2 . T T | T T T | T
4(5E 160E 170W 140%W
CONTOUR FROM 11 TO 29 BY |

1982-1993

b 12-YEAR MONTHLY MEAN
30N : i

{
OE 170W 14'0W
CONTOUR FROM 200 TO 290 BY 10

B3 (21982~ 1993 FFEF Y WIIEE » FHERAESIC - BRPEEE AR
28°C » FERREE B AF29°C  (0)1982~ 19934 B E G2 L EEST »
SHEARRIEES10Wm™? > BB E/INA240Wm? » R BB E/MA220Wm™? «
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B4/ 1982~1993 + - -~ HARAWRBARERIER KB (Emperical Orthogonal
Function » EOF)Z 47 W 4a - 4b K 4¢c DRI RET=MER (mode) Z 31 H B R B (variance)
SRR 34.29 ~ 12.2 965 9.9 % - 5 —{ EOF L4247 (B 4a)REARIM v B HHEREHE
B - EAFH SRR LRI KPR EAEMR TR EERNREHERE - FEME KR
7 B 7S A R VSR ML R R B R R 82 (AR BT AR 28 — ;& = EOF #4347 ([ 4b Bz 4c¢) »

a IST EOF OF SST FOR FEBRUARY — MAY (1982-1993 VARIANCE 34.27%
30N _ - - -

T A

20N—

10N—]

105—

205—;

30S . S B — e r
160E 170W 140w
CONTOUR FROM — 06 TO 12 BY 01

b 2ND EOF OF SST FOR FEBRUARY — MAY (1982-1993) VARIANCE 1227%
30N —————— - -
b SERNEY ;

20N—

10N—

105—

205

30S

T N
lSlOE 170W ) 140W
CONTOUR FROM -.08 TO 07 BY 01

¢ 3RD EOF OF SST FOR FEBRUARY - MAY (1982-1993) VARIANCE 9.9%
30N S 7 2

20N—]

10N—

0—

105—

205

30S

CONTOUR FROM -.09 TO .07 BY 0!

B4 1982~ 193 EFHMBE A= MECRIER KB - FHHHRAIIER0.01 -
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a
<+
i
W
-
o ] //\ ﬂ
a
o
5 \/\\\,///‘/”‘/7 \\\\/—J//r
m—
@
T LI S A (S NS A N D O S O A B N D Y N S A D Ot O O
82 83 84 85 86 87 88 89 90 91 92 93 94
TIME( YEAR )
.
o
el
Y
a //
— @ 2N
wn . — s
“ - \/ e \/
o
(%(lv T Iy T T rr T T T Ui Ty rr iy T i T Ty P T i T Ty T T T Ty T T T 7T T T T 7 T 1T
82 83 84 85 86 87 88 89 90 91 92 93 94
TIME( YEAR )
C
T
w N
ol
*
o
S /\ ,/'\ /\_
[%) 7 7
@
o
@ o
=) LN N N N A A S A O A D O A A A SO A O A I A O D S O S
82 83 84 85 86 87 88 89 90 91 92 93 94

TIME( YEAR )

5 1982~ 1993 HFIGHEIRE Z A1=18 X5 BMHF -
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MEEESER ENSO BAENKBHBEZ— - H S REANENEE 2 X5 & (principal
component )M BB —~F BB E(H Sa) JRE 1983 F_H ~ 1987TFE = -=ZHLK 1992
FEZRAFERAM  HdEL 1983 SERBE KA - EEEEE ENSO £ - #HKHEY » 7£ 1989

HE_AERANAME  MEEHEENSO FHRMNBEREMMBE anti-ENSO £ -

/g~ ARl 8 24

(FZFRAREBERZEMH

Reed(1985)FFIM 1970 ~ 1979 +HE MR REHAHARFROEFT IR #R
HAWKHARAXPARE, HHNEARSRREORERN, BRANTEREE
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L8 bulk formula, # Reed MG R (B 62 ~ 6D)IE2ENEE - B REHER
#1# 2 % NCEP(National Center for Environmental Prediction)/NCAR ZEXE{AHART (1982
~ 1994 FZ~AAFIH MC RAKXFREACERA BB IBENARER(E 6c -+ 64,

Kalnay et al. 1996) - M LWEZERE, EREMEOAR/NEFHRER, HAERBIME

120°€ 1aG* X 160" 180 60 140° 120° 100* 80w

30N >
25N + 3 1oo°. \ S 199 1/2/0-_j 1m
lSN-%SQ 120 (B 100 140 ¢
10N H/ )OS~ 80 7 \*_\ .

<0 e e
SN 140 120 \ g — 1)
e 1 \(40814030 b A 200

b OGN e

55 1"'0\___/\/;‘200 2000 7 ' 120
j0s 4 é 1005 |
5 ) - 140120 . . O 140 ]
155 1 \ :
205 D) (450 )~ Q\’dV
255 1 P
305 . '1A{\ . yaN

40E 60E 80E 100E  120€  140E  160E 180  160W  140W  120W

[Bl6  (a)5u(b)F5Reed(1985)F] A 1970 ~ 1979 4EARACER I BHit B2 SE TR H9HR i 20 B
HE > BAEVm? - QBEAEER > SESMES22SWYM?  O)SEIEE
FESRIER 10Wm? » ()R (d)EENCEP/NCAR reanalysis 1982 ~ 19945 %7514
ZBRBERE > BB - OBBIER  SESRMIES20Wm? (S
R E > S{EBRRIEERS Wm™? -
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30N

20
25N
20N P TIT 18 @
15N f \
5N 10—
gz S Sl —_
10— ]
10S
155
20S S Q;\s
255
30S

EEAD ARALER 221

for NCEP/NCAR reanalysis data

40F

60E 80E

a MEAN LATENT HEAT FLUX(W/M**2)

~ca\\_/—--/

120 140E  160E 180 160W  140W  120W
/6 (@&

SPRING 12°Y

30N — == :
~—T0 — i
2ON— Hyaq L_[;BG\ 3
10N Hysi Huos ——
e T e ]
//’-——
0— < e
lOS——l <
Ly - 1 3
20S— © - ilzen
30S T —— Y —— ™ T ~ T T T T T T T T - )
46& 7J)E 100E 130E 160E 170W 140w
CONTOUR FROM 40 TO 200 BY 40
b SPRING 2y
30N T \
i
105 4, o b
20N— - D; 5
10N—]
[
O—.—.
)
¢ \ —
105 & L 06 AN
\ Lpeo n
205 ;
L Le 4o . \
TN .
SOS 1 I 'l'x T
170w 110w

CONTOUR FROM - 10 TO 40 BY 10

B7 FiF1982~19935%F ECMWFREFIEECEFTFHRRAREER > BB
Wi °2(a)ﬁ7?§§¥iﬁﬁ » S{EARRIER40Wm?, OBBREER, SERMER
10Wm™* »
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LFREYER - EA L, EHILE 10 EHMNFERE - MRS ERERNER/) > 88X
ERHRERELASN B D R E B 3R 53 L - o S Bl R A i S vE E R A A
AR R8O BEMA/NEAEZBRX TERERFTRFARERNERUBRERS Y - B
7 BA3CF|F ECMVF R R K > SHEFTS 1982 ~ 1993 Ex HEFF AL TERN AT - £H
b EI BN AR B ST R 78 BOE B PG R LR BME— B B IR E S R KE R
7 TOBCARERI S MR IEA&R 10 BELAA MR » a0dbP IR R FH E R P ERIED B ¥
EREMORAEEL - BARHAR, AXPHHEEHNEZTORMARER 2R RHE
Reed(1985) - NCEP/NCAR reanalysis REIEHMNCE  r $R=EBMNEER -EHZR,
BEYRIEAEEORERBRZBARNAR, #ETEAEHAERNBTER, BT
BRFVBERIFEYERERY, TARKEBREN KN RE=Z=ENZREAZRETER
B HRERERNEAERN MR AT EE BERER/ N EEHRERELLERER
KB REEHANNEHRER R ENRUERERARY -

e A B o PN e~ SR T S
< e 48\ . h ' "

_.690

10S— ;

........................................

205}

305 T T I T
170W 140W
CONTOUR FROM 2 TO 8 BY 2

b 10M DIFF SEA SURFACE SPECIFIC HUMIDITY MASK1=7 MASK2=5 SPRING 19821993

. T T T
10|0E 1 3[)E : 160E 17&)“' 14l0w
CONTOUR FROM 1 TO 11 BY 1

B8 (a)F|F1982~ 193 FEECMWFREIFTGH EZEFAFRER - BAR
10°Nm? « BRBSB{EAIG x 10°Nm? » (b)1982~ 19934E B FF545(q, -¢.) » BAL
Bekg ' BRREBMEANSgKe » FREBMANTgke -




2
¥ 4
®

SST(° C)

¢ Pacific Ocean
1804

3 3 3
P

g

8 ¢

M T T T
7 1 3 » 31

LAT FLUX(W/m 2)

a
S

[ N
-

SST(°C)

B9 1982~ 1993 HFHRAMM D - BAT
PEVSTIR A BE(g. -9.)(a) » BB (0) R IB R
BRCWAENE, L TEERARET
EIE S —EREE -

25 26 27 28 29 30 3

; L}ﬂl‘mﬂhﬂlﬂlﬂlﬂﬂﬂﬂlﬂm‘”mmm
iy, | £

Q-Q(g/kg)

4
50E 100E 150E 160W HHow
74
6
—
L]
~
E’]
-
'§ 4
o
o 3 4
=
8
'
SOE 100E 150E 160W 110w
Longituge

B10 1982~ 1993 EFHMBMHERRE

(a) ~ BREEO) * (9: -9)ORAF)
ZABEISMAE , BALSTBIERC o W g/kg
Bums?» ETREBRKETGHEER
—{ERREE -
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B ()R AAERBRR 10 ARBENES (Vo) RIBRAMZLRE (¢.-¢)EW > %
EiG R R H BRI AR EERR (.- )W HAEREBRERNER -
8a REFFHYHRER » B rlFHE) B EERENER (B 7a)890# 2 G HEEOA
5 RERERBNEERRE - BES KRG R P RFFEEERORRFEE -
B (q:-q) B3 i (B 8b)F > ANRBHAF R HFRERKE - FAEE - b -
EHEILREURB S - BATHER > H(q-q)EHMLEBA > TUd ~ RAFRRE
@A (gs-q)ERE/N - AL > (q-q)ERA/NERHRAY M (B 32)ZHESH - A1
18 10 A9 S BB W (e -q) E K > TIRIBEAME /I (q:-q)E/) - BFFRNED ~ BATHH
B (q:-q0) > LB YS iR N REAERAN (¢ -q)EFE - W5 > SERILTT REVAR
BISEL @ (q-q)EBEEK - BUEHRTHAREERABREO AN, BRERBRL
BRENBEERVERL - B I BMA T ZFRHFABEZHMND - BAFHFHE (K
A2 120°EFERZ 150°, BIR 10°EILR 10°)BHEBEEREE - (- RBFERAHENE -
B _E TR R (q.-q) B R/DNERIRAR NI, ERBRERMARORE  BEAS,
RESER/NORS, REERBEBRENIRMNAEBR/NMMIBRER - FIUEFHMHE
T [ K R & 8 R 19 i A Bl B - ESRE I RKBELRI B HER /) - ISR
Pl 8 . e B S RO B/ - MK R Al th i) EEGF R AFH R K BB R R 8
HERRZ— -

RTBAHHERAERMBE - BAEE - AER(e.-q)WHREEZR, E-PRIFEI
A% S BERIAYEIER SRR (QE 10 Fror) - SR (E 100)R6), ZRFHMEIEFESN
WREIEAFERLYE, AREROAFTEOER TRMEBEPER(H 100)NAERE -
EAL, AHEFENBERERILATHFHENR, MARERATHEHER, PRAFHFNER
HEEIEEFE AR - BRI E . BRGERORT S M ESE M8 (H 10d)8 RFY
—B, B(q-q)NRERBLEL (B 100ORMEARNERR, REBRRENTATHEER
(@-o) BB BRBERDEEUESN, HGESHUARTREFE, RERBEHER
HEOR/PBELFRE (¢ @) RWAK, BHRFHFFEHRINE, BBR(q-q)H
BRERNEEMEE -

(DEFEREETENFHREL

FRTE S > 7E LL B o K KU A EOF 3 AF iR ERAT 1982 ~ 1993 + M -~ A A BHE
ERCHFE-HE1la c bR RERERE - HE " EOFO I HEENBREI IR 55.4
%86.29% - HE— EOFNOMARYEHESMEEPERERIREREAHENR  THES
E(E 120)RCEUR » 72 1986 FZHTBHRERRALEQET  HHETEE 1986 £ 2 &R
REET - EHARKFREZIEXHAMNEZEFRE - WTaER ECNF RAER A SR
& o ECMWFRAZELHRGARREE, RERCNENSOERABE, RTUAXHAE
B EAPERARY NCEP/NCAR B9 reanalysis KRHERER, MEXE LREYSH, MM
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a  1ST EOF OF LAT FLUX FOR FEBRUARY — MAY (82-93) VARIANCE 55.4%
~
¢ /—/ o ))/D \
\
JAYSN) Q

30N

20N—]

10N—]

o] .
105— <, @ H 04008
205 .. 0° N
305 l - \/’—/v'f

T { v )
1'7[0W 14‘0“’
CONTOUR FROM 0 TO 05 BY .01

b 2ND EOF OF LAT FLUX FOR FEBRUARY - MAY
30N
20N~\

10N—

82~ 93) VARIANCE 6.27%

N —_

105

20S—

30

CONTOUR FROM -.07 TO 07 BY 0!

H11 1982~1993GFEFWFBAER L ATAECRELZHEBAM » SERMWER
0.01-

: /\/\/vﬁ
1 r/\ﬁf\/\
AN

?
S

2 6 2
iy

-2

DO LAT PC HEeD)
. «

IST LAT 2C o(Ee2)

2 0 B -6 e
Leuiaatui

! (4 ) "» *
S S S LA .o A I I LI I i o o0 i o e T TIMEQ YEAR )
' 3 a ) [ ] L] » a @

TIME( YEAR )

W12 1982~ 1993 HFRHE HEE BIRME BT

2 R NI, WS FREE R R EE T LR W] §Rit PRI 832 - FHFY ECMWF
R —BEEHFEE, REASHRESR 1982 ~ 1985 & 1986 ~ 1993 RiAH 1R 4> BI4E
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An Estimate of Boundary Layer Surface Heat Fluxes over
the Tropical Ocean by the Use of ECMWF Data

Wen-Ho Wang Song-Chin Lin

Institute of Atmospheric Physics, National Central University

ABSTRACT

The purpose of this research is to understand the temporal and spatial characteristics of the surface
fluxes between the ocean and the atmosphere in the tropical western Pacific area, and to investigate the
consequent influence of such air-sea interaction on the atmospheric circulation over the East Asia during the
Mei-Yu season. By the use of 1982 ~ 1993 ECMWF data, this study first computed and analyzed the

surface fluxes with the bulk formula.

Comparisons of surface fluxes computed from ECMWF data and ship observations obtained during
TOGA experiment show that the spatial distribution and magnitude of surface fluxes are quite consistent.
Small fluxes are usually found in the tropical warm pool with large fluxes in the subtropical northern Pacific
Ocean, southern Indian Ocean and sea surface to the east of Australia. In the warm pool area, though there
appears higher air-sea moisture gradient, but surface wind is usually lighter, and in a consequence, surface
heat fluxes are relatively smaller. This could be one of the reasons that keep sea surface temperature
warmerdue to less evaporation effect. Results also reveal different features in the distribution of heat fluxes
between the Indian Ocean and the Pacific Ocean.Generally, surface heat fluxes are somewhat larger in the
Indian Ocean than in the Pacific Ocean. In the Indian Ocean, the magnitude of surface fluxes is mainly
determined by surface wind. But, in the Pacific Ocean, surface fluxes are determined by both surface wind
and air-sea moisture gradient. Overall, the magnitude of surface fluxes is dominantly controlled by the
surface wind, and the variation of surface fluxes is majorly influenced by the differences of temperature and
humidity between the atmosphere and the ocean. The choice of transfer coefficients is not so sensitive on the

estimationsof surface fluxes as expected.



232 Atmospheric Sciences Volume 24, No. 4
The EOF analyses of sea surface temperature and surface heat fluxes both reveal characteristics of
ENSO events. The surface heat fluxes appear to be larger during the ENSO years and smaller during the

anti-ENSO years. Variations of sea surface temperature and surface heat fluxes are also found to be
positively correlated between tropical Pacific Ocean and Indian Ocean.

Key words: surface fluxes, bulk formula.



