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Abstract Based on NCEP/NCAR reanalysis data and the trade wind indices provided by the Climate Prediction
Center, it is revealed that during the onset and development phase of ENSO, the equatorial western Pacific westerly
anomalies (WPWA) prevail during March-April-May (MAM) and August-September-October (ASO), respective-
ly. The following two factors are responsible for the maintenance of WPWA. One is the equatorward transport of
the anomalous meridional wind from middle-to-low latitudes of the two hemispheres into the equatorial western Pa-
cific, and the other is the self-maintenance of the anomalous Walker Circulation associated with ENSO. It is also
found that the equatorward transport is dominated by the Northern Hemisphere meridional flow during MAM. In
contrast, it is maintained mainly by the Southern Hemisphere meridional flow during ASO. Besides, the easterly a-
nomalies prevail over the equatorial Indian Ocean as a response to WPWA during the two periods. Moreover, there
exists a barotropic dipole mode in sea level pressure over mid-high latitudes of the South Pacific. This mode is main-

tained by sea ice anomaly during MAM, one branch diverges equatorward and joins the WPWA. During ASO, how-
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ever, it is maintained by the atmospheric teleconnection pattern associated with the warming over the tropical Pacif-

ic, so it is a response to the ENSO signal associated with WPWA,
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Fig. 1 The time-latitude cross-section of the zonal wind anomalies (units; m « s~!) averaged over 5°S—5°N regressed by the ENSO index

(—1, 0, and +1 denote the preceding, current, and succeeding year of ENSQ, respectively)
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Fig. 2 (a) The coefficient (horizontal dotted lines represen-
ting the 0. 01 significance level) correlated to and (b) the am-
plitude of monthly westerly anomalies over equatorial west.

central and east Pacific regressed by the ENSO index
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Fig. 3 The (a) 850 hPa wind, (b) SLP (units: hPa), (c¢) SST (units: ‘C) and (d) OLR (units; W « m %) anomalies during
March-April-May regressed on the MAM WPWA index (shaded areas are 0. 05 significance level above)
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RS W %W 13 %
166 Climatic and Environmental Research Vol. 13

A R G xF WPWA (9 4E HI A 53 sk A BT X 51
e, ARTE A RS AT IR A R R G
A IRIE VG A 0 S AR R . PR 2 WPWA
M EZ TR s HOR, BT W SR A 55
LY G RITR ACTR 1= N L N ERE S 5193 L U1 B E
HRONZE ) KGR A, e E N WPWA (14 24 55
ML TTRRF A TE s PR, P EDFEVE R B R
HFH, B H e WPWA i — Fh K SFR
M 17

X ASO P RAEEONF - WA 4 SOKF- 55 5
VARG [F) AR 38 T R OF 1 0 KU A oG (A
da), 5 MAM F§XFEEUW EE A . B RS
S5 SR X AT SR A AE s AT B BE I 2R KU D
55, I H AR BR T AR 8 BT b X AR TE b A
HFROTPEANE M PR R B 55 . e Ak, — 3w
w2 A DA B Y i) R e 1) 38 A I i A
FEAEWR IR AR B 0 1) 2% 38 7 ) e 1], 9 F 30°S
BRHIE A 2 S, Horp— S 2 ORI W AR e A 1 A
S I=R: 1 PR 2 1 ] /ANy A i 2 R o R 1]
T3 AR KA AR K FEAER <. |
I, 7EXT ASO B WPWA B94E FH f ook -, )
A M Py 58 R ) 3 2 2B TR . AR IE K
S AN HR R 26 b DX 55 A0 PR PR R I BT
BESH DTMR A, R B AR AR R R WPWA
(MR 5 TN ) s BB g RO v
RS HET 5 WPWA %A HIEEE R,

X MAM 1 ASO 75 X 48 ¥ 71 09 19 850
hPa XUzdbA7 oA, Al ISR R4 R . D AR
RGP ER U 1] 2R3 B SRR 22 R AR R,
R I 228 i) XU 45 /R BT S % XoF 3k 7 1 B BE WP~
WA 4R A EEAEH: 2) FE LNz ZEY
PEFRFES], F MAM B3], WPWA 250 Ek
TR AERE, BT R AR MV 3 2 1) XU AR
B, M ASO B WPWA F E 55 L BRI i 5 4k
R, IR IR W R 00 7 Sl A7 A i T AT L 2L 22
I U8 s 3) XS I R 3 B EE VR R AR
KSR, I X R 57 5 R X WPWA [
KAWL, SFIEEIFAREDEM: 4 TEXPHIK
WPWA 43510, R KF AR A7 — 58 e
X, LA 55°S HAL, FEmR AN RATESA . T
W2 B R SIS

4.2 BFEESKES

MAM F1 ASO PG XA E Il 9 SLP 58 &0
FHREAY 850 hPa 54 W —3. XF MAM 4 XU
BT, AHE AT 7R RN RE PR R BRI
BN MAIES (K 3b). 5 WPWA & B
AHOG H BUAE AR T AR RO RIS A i) DG X
MR I S 8t IAE R B AR B P, 5
X 7 A AL 2 2R I R e DX (R R D
WAFLE— AR 55 B 84 . B4 015
TRKFIY A8 2 25 7 W S PG Jb K S 1 B9 e S
2 A R AR 25, DI A S5 5 28 1) XU 1)
I, FEAE AR X AT A . 7R KPR,
LR 28 B A A B I 30 i A b DX A7 AE — 580 R e
SR, MRS ENIUE R EIEE, X—S)%
% FIE A 850 hPa K37 1 57 S e X AR I
DL ESESE# A 1E ASO AT IR IBAE Jy 3 1A 4%
TEAFAAE (B 4b), BRI AT S22 5, b,
AT [ RT3 OKORI I A 1 R S8 7E ASO $5 %k [ml
H I &t MAM a3 3 % . BL4h, 78 MAM
NI S8 el = A s W e S R i D ES IR
TE 30~50°S MRS58, 7E 50°S LARg M A A
B P S TR B 2 B A B A7 A 1 T A U
5 TAE ASO B, AR R AROF VR AR A
TROIEAR R ANAS . [H I P 2 BRAS B T
BIENARBEAS . XFR P BR G AR % o (7 A A AR 4L
N R ENSO & e B haR i ENSO JA7E AR
Bt R b L A R Y R R

150°W £62R 28 |- B T id B 4 S 52 8 1)
AL E T O AT . BRI AT DA A A B 3 Y
150°W 24k 3 FL R HIWT 5 — B firik WPWA
MRS ESH PR, W 150°W ) MAM
ASO VG XUFE £ o mA 1 & BE  5% orA (
W) R AE R KT T A AR R R, (EX
I T Ay & 5 B v PR S, X U X R S R
RUELEH ; BEAh, FIBH R S0 b XS 55
Wk IE RS A8 Bl an e ST 2 A AR IR S
JA R B A 7 U ST TG S5 AE 200 hPa ) e 2
FEAE
4.3 BREEREH

HE— 255 MAM F1 ASO B 5 WPWA #H
Xl SST S (& 3¢ MK 4c), Ff454 SLP #l
850 hPa X7k 5 WPWA X548 &



2 XIHRAE A . ENSO Sk K J& W B iR 18 78 P39 78 XU 6 4 B[R 4R 45 9 4317
No. 2 LIU Chang-Zheng, et al. The Persistent Maintenance of the Strong Westerly Anomalies over the--- 167

GELETERLE] . MAM F1 ASO T4 JXUHE BT 10 1) 3
i SST S EEBIA LLECAHAL . 78 ST b Xy
VYRR 8 SR A, B Eas RiE
HZR AT ) R i S s X R B 45 4 & EN-
SO 7E SST 3 I () FARFAE, FEi VLS I
WUV R 7 W Bl B A0 AR ASE 2 A X L R E A
MAM 1 ASO WA A —E 2257 . X MAM 74
RAEEM T, ARG RE & #E b RSF 7. B Nino
AHBIX, 1 m s " BYPG R E XN 0. 2 °C BT 5+
W DEEARE SR AR R m AL ER FR . I A
BRI S35 TR 2B BRI o, o KAE B AE R
PAF ARG, SR O ELE 0.25 CLLE,
S R AR T S R . A e X ENSO HA Al 7 1
i, 2% 850 hPa W7, WAHIZ SST 54 J& i
Ti] 230 Y A 2 BR 28 1) XUER I 22 48 ) o e v U, 6
ASO PRI . KIS B & A A R 38 AR KOF
¥, BMESH Nino3 X, HubskE R 0.4 C, A
TR T MAM B, i HL I e 58 F P55 2
PR BB (9 0.1 °C), FIHEIARTE
£ ENSO Z A Foman . R 8 M S B &
DAZRAE XA Rty s I FLS 8 2E o ) g 2K

X MAM 75 XU B0 ASO P4 XF85emi = . 76
R ROPE R R ER B DL 60°S SNy v A — 5 B A/
H SRR G S 28 1) v e S o TSP T ) SR A
W RS AT . R ESF 5 XNS A,
— 5| K VU I A T I TR S
B T AESE, Bk, RE— KRz
BT I S A5t 3k B RTS8 DL 28 & —
R BRBLE . FER A, SST B0 55 & il 55
H1 SLP 375 BAB M 1 F1 850 hPa X375 A <l X 1F
JEXFp SLP— X —SST it ', Wik, &k — KX
TR X e A BRI S I R R

WAL, B KT 59 L S Y 4 A v R A
MAM #1 ASO P4 RF8 8 Z [ T AN, X 2z 5
5592 0 i S AR X A B B AL AS TR
2 AE MAM BFHREFER K, ARG HR a1,
2y 100 ANGEE, WiE ASO B I s/ Btk . DA
150°W JpHily, ZRVG T2 30 NEERE, 43 Ay
B NFRTH . X MAM B 085 R0 18 55
SR A PRI UK R 2 1 A . B R AR MAM
PO HE BOAE (i 48 B04F O 1980, 1982, 1987,
1990, 1991, 1993 F1 1997 4F; {RF5%4E R 1984,

1988, 1989, 1996, 1999 F1 2000 4F) MAM K}
SEEGUK A A 2 2 (RIS, & B8 A7 155 4F A
RN N i ) | TS a2 S
A, I HLIKIE A F1 SST S #—3, Wt EN-
SO FMEPIE B, SR (B . e ASO
B B8 50 4F R 1982, 1991, 1994, 1997 Al
2002 4F; K48 B4 K 1988, 1989, 1995, 1998,
1999 1 2000 4E), [a] MAM A ] — £, 2 WP-
WA SRy i vk R B 2D, #5100 ~180°W £ 80
AR, HAHR R SST 58 HAUBR T 140~170°W
2y 30 MR, FF HakBEAXT MAM BHIAR/N, K
BEIZ I SST i ARG UK T3 1 =9, £ ASO
NI N e S B T AT AP (17 NG e W2
B TR A BEXT T AR K (R P i 100 A28 3 L)
B XU KRR R R RO R
M. HeAh, SRR SR = ENSO 5838 i) #4d
MRS R YRR . RS R 3 X 1w AR T 55k
KA Rossby I T 17 9K 42 1] op i 25 A6 487, i
FERIPERFR I ENSO R 1) KV —rd 638 A
SEUEFN L AL A A 1 KR P X N I
B, PR A GBI 7R A BRI 3. ASO i
M EERACE A TR, [FEE ENSO & 4453
B L T LA A AR 5 G X BRGSO AR R G
Yuan™® 57 ENSO S0 T Rl vk i TAEH 45 1
T ENSO 4 9~11 H SLP. SST Hlifg vk i 5%
AT ASO PRI ZESRAE# 2, HF T Lk sy
ISR
4.4 & Walker IRi7 B 45 $5 70 22 [0 XU € X4 WP-

WA ##5 £ RER

PLE 3 /N 24T T KSEJ7 1) MAM Fil
ASO PG RFEHOF 7 ) 850 hPa K37 . SLP il SST
SE S LR A, TE MR TR P ROV X 4
[i) JXU ] 705 T8 F 5 i 6 XF WPWA 435 (9 B K AR
M. BRIEZ AN, Ry b, B SR A AR
HF I Walker J3i HY H 4ER5 & WPWA K it [a]
Y0 55— R R . Walker FR 58 a8 XUSE g 445
IR TE AV PG 3 B 2 50 16 T i 2 R K I B 5 T
VA A 2R U B 25 S R R AR VG KPR A B UE
7, #1153 Walker FyAFLAGERF, X FhE RS AL ]
ML F5 T Walker 35938 25, A B 2
Walker FRJ 57 AER5 9 — 2R, W,
fER Walker 309 57 % HUMK)Z2 R B, WPWA 1] L)



X5 F & O OR 134
168 Climatic and Environmental Research Vol. 13

A IE R BALE AT B 3R iR, OLR 4% 6e
B AR TS b DX U A 2R B Bh i S AR de .
WAl iR Walker R H9 5% . & 3d Al 4d £ H,
MAM F1 ASO P4 XUFE B B A S5 40 A6 T2 25 AR
G| P 19 N VDI (= I L N G 21 2 e | B WL
PN Y 5 B T8 1 S8 3K B e Walker PR
AR, ZHEERSFHENRE FHAHEZS.
PR, Y MAM PEXFEECRN 1 m « s i,
R S DR —5 W e m ™, EIJE
ESE OGR4 W e m?, JF Hro mARE N
WX 1 me s ' ASO 74 XFE 8 5 . b KSF 7
PR EHOMmEN—6 Wem *, HIEIERFH
A5 Wem ?, I H AL E MAM PG XU
WK 3 F50A . Ik, #E ASO #fa] OLR 4%
Fik T MAM H[H], 3 3 B [F AR i MAM pY
RFE B Y [z Walker 83 AHXT ASO 5 %58 &
W%, B Walker 2R3 % MAM B} WPWA
A TTRRES 228 59 T e X ASO B3 PG IXUAY BTk
A, SEFHFHLEI N WPWA [ 4E: 78 MAM
HPIAN ASO B30I B AR Mo A BT TR . s fp
iR, 78 ASO BHY, a8 B AR KK 2 7F SST
SEH G B TS, R T KA R
HNEFIR S8 #RAE A ENSO By B 77 7E . HIEARAE
P AL ARG, L, & Walker BRI H 4k
R WPWA 2 550 25 N, 7675 RSP
SR 28 m) KON R TE Y R B R L B TR
MAM B, Bl FHT I AP 1 v 30 K B 5 0 5
TR AR rh RO K B BB (5 B . B HITEE K
S R /0 5 S )V IR I S H R A7 T ENSO,
TP R TE A0 Ml DX B O 5 5 e S RO Y ) R T
e ANMET] LB e WPWA 4 &0, i B8] L
YRy WPWA FE 5 B B RO b4+,
FHLAXT MAM 1 WPWA 4 4t 45 A7 5 [a) A 5
RS, AT OLR S8 B0 Hras Rl o i 1

RNLEE
5 #ig

i X ENSO 4E 75 38 P9 K F 3 79 X7 5
(WPWA) (145381, #0IAPE R S5 24 3~5 H
(MAM) F#18~10 A (ASO) WiMEATHI, XM
K ENSO #3561 WPWA Fpg ik 3 4~ H, WA

R B X 0] B8 Vv 0 A0 8 AN A B
VERIER 2 5 . 38l 2 7 v XU SO s W
SST. SLP. &1 OLR 37 5% 4 [0 19 2 7
W Tk A isEAE

E P V-7 i b 22 BR 19 28 1 I ) % 38 4 2% LA
R S A 1 46 45 19 L Walker 33 5 % 2
MAM F1 ASO B} WPWA K HIERFY =225,
£ MAM B, 7538 A1 7K 39 B2 K i 8 21
RO EZER/DN, R Walker AR SS . BLAT
AU A1 R AR SR S5k 38 ¥ VR 4 5 1Y) S 4
R AR PR PRk 4E R WPWAL JFAE R
SRR TR TR 7 Walker IR, 38 HGHE AOE v
RV HBREZE. [#15 ENSO #E—2 kR, 1E
ASO B, ENSO #e3x it 1, 18— A #iy
TS AR R 0 IE RO ML S A, 9 IR SR R
Walker 359, KRR S ELE—EER T —
AR HERF R G, i, i ENSO X WP-
WA AR FE B B 35 T B, AR A b DX R
WPWA DU E N 3.

Ak, FEX PP, WPWA 4k Eti A7
—E X5, FE MAM W, i 55 i Walker
Apimss, MWEWIEHORE, THmsRa Lk
By, PRI RS b RO 1 b A L S A
SR AL BR 2 iy A A% 38 PG AU i 2% FN . Walker
W B 4R Xt WPWA (6 45 R FE B2, 1 i R
T T UK Al 20 7 SR 114 T 2 R 28 ) XU 32 AH X L
ERIRES . HARREEH . W ASO B, JRiE
TR KR 5 AR R, IR GE T R
Walker RARGE, X2 [ H] WPWA ZEf¢ 1 322
JR s BeAh, SEBE SR DLp ey F, 7R
T SNIE AT pg 2 Bk b 4 B 28 1) R ) AR 3E 9
DA, R AR P KR R R R N, L
BRZE 1) KU 3% VR AR IH B S, {FL 58 B A X
B, AR,

AR I R 1 X1 P XU A AT 6 WPWA
AR, Hizd X FE MAM 1 ASO P17
WIERR I AR KU 8 B HUEXT WPWA Fi ENSO
BB Bh KA R . e Ah . 7E MAM AT ASO 9 A4
WPWA BATII B B R IE R PR <%
R FREA, 2497 55°S LI IR E 54, LIRH
FEAR A, XA T MAM B2 i R 2]
HUKIRA 510, IF FOZECE R A0 FR s A



2 34
No. 2

XIRAEAE . ENSO A K & B B ol 1 VY V-1 0 XU R I ) 2445 1) 2 A

LIU Chang-Zheng, et al. The Persistent Maintenance of the Strong Westerly Anomalies over the--- 169

wxt WPWA B4 R4 =3 7E s mifE ASO B
WY, 2SR AR RO TR G v R Y 3 AH
KU AR, R H 2 WPWA F1 ENSO f4 #
BN .

(1]

(2]

£3]

[4]

(5]

[6]

L7]

[s]

[9]

S Z 3k (References)

Wallace ] M, Rasmusson E M, Mitchell T P. On the struc-
ture and evolution of ENSO-related climate variability in the
tropical Pacific: Lessons from TOGA. J. Geophys. Res. ,
1998, 103. 14241~14259

e, FIOt. ENSO X e [ 5 2= K a) 350 4 22 4k (14 i
9. KA, 2007, 65. 131~136

Gao Hui, Wang Yongguang. On the weakening relation-
ship between summer precipitation in China and ENSO.
Acta Meteorologica Sinica (in Chinese), 2007, 65: 131~
136

Bjerknes J. Atmospheric teleconnections from the equatori-
al Pacific. Mon. Wea. Rev. s 1969, 18: 820~829
Philander S. El Nino Southern Oscillation phenomena. Na-
ture, 1983, 302, 295~301

Rasmusson E M, Carpenter T H. Variations in the tropical
sea surface temperature and surface wind fields associated
with the Southern Oscillation/El Nino. Mon. Wea. Rev. ,
1982, 110 354~384

TEAR, HSEME. EL Nino H4 & A4 FH T b #iHF K 7
i XL B 1 VR T— 5 RH2 W R s 43 B, RS
Bla, 1998, 22. 587~599

Zhang Renhe, Huang Ronghui. Dynamical roles of zonal
wind stresses over the tropical Pacific on the occurring and
vanishing of El Nino. Part I; Diagnostic and theoretical an-
alyses. Scientia Atmospherica Sinica (in Chinese), 1998,
22 587~599

ik$). El Nino/La Nina 2 &5 M &l 7 R BLRIZ W50 1. #4
WIVEAH, 2001, 20; 8~14

Zhang Ren. Fuzzy diagnoses and analysis on influence fac-
tors of El Nino/La Nina. Journal of Tropical Oceanogr-
aphy (in Chinese), 2001, 20. 8~14

HEEDE, TREE. TSR, R IX  RE Y El
Nino 7 G HYAERRAE (b, M SIIEHIFT. 2006, 11: 457~
469

Xue hongbin, Zhang Ming, Wang Yegui. Wind anomalies
of the tropical Pacific and interannual variability associated
with the El Nino. Climatic and Envirionmental Research
(in Chinese), 2006, 11 457~469

Keen R A. The role of cross equatorial tropical cyclone
pairs in the Southern Oscillation. Mon. Wea. Rev. , 1982,
110. 1405~1416

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Barnett T P. Interaction of the monsoon and Pacific trade
wind system at interannual timescales. Part I: The Equato-
rial Zone. Mon. Wea. Rev., 1984, 111; 756~773

Lau K M, Chan P H. Interannual and intraseasonal varia-
tion of tropical convection: A possible link between the 40-
50 day mode and ENSO. J. Atmos. Sci. , 1986, 45.: 506~
521

Chu P S. Extratropical forcing and the burst of equatorial
easterlies in the western Pacific: A synoptic study. J. Me-
teor. Soc. Japan, 1988, 66. 549~564

Chu P S, Frederick J. Westerly wind burst and surface heat
flux in the equatorial western Pacific in May 1982. J. Me-
teor. Soc. Japan, 1990, 68. 523~537

Gao Shiying, Wang Jingshu, Ding Yihui. The triggering
effect of near-equatorial cyclones on El Nino. Adwv. Atmos.
Sci. , 1988, 5. 87~95

TEE, B RIEA TR R —ENSO 7§31
SeF. BleEiiR, 2000, 45 (1) 678~685

Li Chongyin, Mu Mingquan. Relationship between East A-
sian winter monsoon, warm pool situation and ENSO cycle.
Chinese Science Bulletin (in Chinese), 2000, 45 (1). 678
~685

Wl BRss, IMBUE. ARIEAZFENXSEE UK El Nino 4
MBI FT. KRlE, 2005, 29, 321~222

Yang Hui, Chen Jun, Sun Shuging. Numerical experiment
on the El Nifio event stimulated by the East Asian winter
monsoon. Chinese Journal of Atmospheric Sciences (in
Chinese), 2005, 29: 321~222

flsR ., T—iC. . ENSO K4S & B i kil
PO RO 17 XU 1R 4R 2 ) L R 254 2000, 58 11
~24

Zhang Zugiang, Ding Yihui, Zhao Zongci. On the westerly
wind outburst in equatorial western Pacific during the onset
and development phase of ENSO and before. Acta Meteoro-
logica Sinica (in Chinese), 2000, 58 11~24

Xu Jianjun, Chan C L. The role of the Asian-Australian
Monsoon system in the onset time of El Nino Events. J.
Climate, 2001, 14 (3). 418~433

BRI, TEHE. SN RSB ENSO B2, kR
P2EHR, 2007, 50, 1311~1318

Xue Feng. He Juanxiong. The Influence on ENSO of the
extra-tropical atmospheric disturbance. Chinese Journal of
Geophysics (in Chinese), 2007, 50; 1311~1318

Kalnay E, Kanamitsu M, Kistler R, et al. The NCEP/
NCAR 40-year reanalysis project. Bull. Amer. Meteor.
Soc. , 1996, 77. 437~471
Smith T M, Reynolds R W.
struction of SST (1854 ~1997).
2466~2477

Rayner N A, Brohan P. Parher D E, et al. Improved an-

Improved extended recon-

J. Climate, 2004, 17.



S 7= R 7 ] i 13 %
170 Climatic and Environmental Research Vol. 13
alyses of changes and uncertainties in sea surface tempera- [27] Hoskins B J, Karoly D J. The steady linear response of a
ture measured in situ since the mid-nineteenth century: spherical atmosphere to thermal and orographic forcing. J.
The HadSST?2 dataset. J. Climate, 2006, 19 (3): 446~ Atmos. Sci., 1981, 38. 1179~1196
469 [28] Karoly D]. Southern Hemisphere circulation features asso-
[23]  Trenberth E K. The definition of El Nino. Bull. Amer. ciated with El Nino Southern Oscillation events. J. Cli-
Meteor. Soc., 1997, 78. 2771~2777 mate, 1989, 2. 1239~1252
[24]  http://www. cpc. noaa. gov/data/indices/ [29]  Yuan Xiaojun. ENSO-related impacts on Antarctic sea ice:
[25]  Terry P, Dominiak S, Indian Ocean sea surface tempera- A synthesis of phenomenon and mechanisms. Antarctic
ture and El Nino-Southern Oscillation: A new perspective. Science, 2004, 16; 415~425
J. Climate, 2005, 18: 1351~1368 [30]  Wyrtki K. El Nino-the dynamic response of the equatorial
[26]  Gong Daoyi, Wang Shaowu. Definition of Antarctic oscilla- Pacific Ocean to atmospheric forcing. J. Phys. Oceanogr. .

tion index. Geophys. Res. Lett. » 1999, 26. 459~462

1975, 5: 572~584





