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Fig.1 Oceanographic observation stations on
board the R/V Ryofu Maru from January
to February 1997. O : hydrographic
observation. @ : subsurface temperature
observation. A :subsurface current
observation. Station number and the date
of observation are shown in the figure.
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Fig.2 Depth-latitude sections of (a) water tem-
perature and (b) its anomalies along 137°
E on board the R/V Ryofu Maru from
January 24 to February 1, 1997. Contour
interval is 1°C. Negative anomalies are
shaded. The anomalies are computed
from 1967-1990 base period means.
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Fig.3 Depth-latitude sections of (a) salinity and
(b) its anomalies along 137°E on board the
R/V Ryofu Maru from January 24 to
February 1, 1997. Contour interval is 0.1.
Negative anomalies are shaded. The
anomalies are computed from 1967-1990
base period means.
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Fig.4 Depth-latitude sections of zonal current
along 137E on board the R/V Ryofu
Maru from January 24 to February 1,
1997. Contour interval is 20 cm/s. Nega-
tive value (westward current) is shaded.
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Fig.5 5-day mean wind stress vector and Ocean Heat Content (OHC) anomalies in the upper 260
m. Contour interval of the anomalies is 0.5°C. Negative anomalies less than 0.5°C are
shaded. The anomalies are computed from 1987-1995 base period means. (a) 02-06 Decem-
ber, 1996, (b) 12-16 December, 1996, (c) 22-26 December, 1996, (d) 27-31 December, 1996,
(e) 11-15 January, 1997 and (f) 26-30 January, 1997.
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Fig.6 Storm track of typhoon Fern (T9626).
The dates marked at 00UTC. Broken line
shows the period when Fern was tropical
depression.
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Table 1 Position, central pressure and maximum
wind speed of the typhoon Fern.

Central position Central MaX} mum
Time (UTC) | Latitude Longitude | pressure wind
N ® | mpa) | SPeed
(m/s)
1996.12.21/00 7.6 140.1 1004
22/00 8.8 140.9 1000
23/00 9.5 140.1 996 18
24/00 9.0 139.0 994 20
25/00 9.3 138.1 988 25
26/00| 10.8 138.4 985 25
27/00| 12.8 138.8 975 30
28/00| 14.7 139.8 980 30
29/00| 17.7 143.1 990 23
30/00 19.9 150.4 998 18
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HOHFE W, AR L 20, AROBHIC
EEOEMENELFET S 2 EE2RLT. ZOEYE
HARIFRIOGEOHEY S av—va v THH
Bah, %71 OB X > TEEROEAEICENY
BHRIC L % b0 L BbNBKELTHEDEEHHER
&N Tw3 (Chang and Anthes, 1978 ; Price, 1981).
F 7z, EHEEIEHEGE LRI IS IR L
72Uy B1ENEL oI 3) PEY, 20
BN EEEEEICE 5 & Lz, ScEROBE
HEMEEDORBERDOENHEOGHERE LD BV
Bk, HERSHEMAEC RS L L, BELLEEE
R R ISERB Z 5.

2 @7V CHEEDOREEOEH OGCRERE % K
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B3 L, RENZEEOSHE, B 1EOES1$100 m,
{(E2BOEE) -FE1I1BOEE)E 2BO0%
) =0.002BE 20T, HEOREROENEDOLHE
.4 m/s=#5km/h 12k 3. BEOEEZONE
PERE OB TIX, SROBEEEIX10 km/h 2L E
Td b (Price, 1981), {HEDRHEDEIFE O EREHE
EXYbHni, BRENESFRET IHECKS.
ZLUCHE L b EBENEIEELbED, &
FEOER -7 v VKB L2k, ABOA
REB L 3750,

—%, BR6265DHE, 2IHICBHEREL LT
FELUH 26HETCREBELRERZLED NS
W5 D ELIZAE—RTHEHATWS, FEEBEH
7o, FULMIEOBEEE 2 ERICKD 2 DIE L W
23, 21~26H O T 6 KB X DAIE D S KD TR
BEEIR 3 ~10km/hBETH 2. %7z, 21H00UTC
DAIE D 526 H00UTC OALE * B TR A IZIERE R
5 H=1208FCHE % Z L I2 &> TR Z 2 HEIER
EREROEENLBERE THLETHE, ZTOH
FEZ#I 3 km/h i3, 2D X312, BE6265DHK
B RE OB R, REROEHEO
EIEHE T, 2D, Geisler (1970) DWW 5
HEIDIEE 2HEEICE S 2 L, MBOKBARES
PREIEREEZOND.

ZIT, BAORELULEROLLY LBROEE
VLI ERHREHIICOVWT O EEL CAS. Hidaka
and Akiba (1955) % O’Brien and Reid (1967) 2 &
g, LTV B BRI & - TEASRE T 28
&, BROFLD S RIS RKI L 5RO 2 HEE
OFFETH Y, BEORBMOEEH L » S EHET km
BECHHTH L. —7, SHOAREROKE S,
HEF OB & ODAS 6 B 2 £ # 7~800 km
THY, LROPFRCHAK2BEOREITHS.
DDV, (1) EBROHZE30°N 25°N T
OBERHEL TV EDIINL, SEOERERIX10°
NfHEE R D EBECRELLDA VA VT
AZ—f D3N LT 5 L1/38/h& 2D, W
ERLED 35 (55 km) w2 2k, (2) WISHD
S (FES5Mc, d) 2R% &, SEOEKEEERO
AT — )V H3HEE500 km PAE £ K&\ (O'Brien and
Reid (1967) TIZ¥E300 km RBE) Z &, D2 mdE
HELTHWBEEZOND,

RIZCBEBADHEELZOWTHEFET L. BRZOHDD
ERBEIIFER L, SEOBELZDO LD BHE
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Bt CHEBS20~30 m FBE LR L7122 Lick 3. 1996
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DN THEAKE E D2 DEBOEN b o7z &
RET 3 &, 8N, 13TE (HEDOREEFHITOBEREOH
23 4~6 m/day L2 3. SEOAREROEE,
Z O¥BIC BT 35RO BER OBHHNIEF D2 0»
728, ZOHEMUNTEFORE R BFED 2 DI1I3HL
2%

K2 ODAS OEEEEIZOWTRTHAS, BED
ODAS OV —F > TIISRER O T3 v SRR
WHAMERITOE N T2 2 e B8 TE 28, SHERORK
FRZOWTOBERIZSD L ZAEETHY, EIEMED
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137.5°E ®12H22~26H M 5 HFHINREFIZ, X295
m {3 T B & 12894.6 m/day, ¥ &155 m {18 TH
4.5m/day ThH-7:. ZhiZ LAROBE»SOEBKS
DEFIZ—BL TS, £, HLEL L[S OHE
WMOEE I DI, 1IN, 137.5E T, #6 m/
day THo 7.

WX iz, Hidaka and Akiba (1955) i,
Hule» & 2100 km O CRIET30.1 N/m? (B
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BN ZH 3B, BREOEENREAT2.1
m/day i27¢% & L, O’Brien and Reid (1967) 13& /&
DERKRAEHHI35 m/s DS, HOEBTIE 1 H T
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(1955) & O’Brien and Reid (1967) OHED»7 — A
12725 BB XU ODAS » 5B 5 h728°N, 137°E
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IFHEEEZOND.
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U EoEZizLY, SEIOKBARERE, FHEIC
Wwo < b & LHETBE L RRI6265INER &5
FEILIZLIE->TRELLDDEEZONS,
BAOKE 313, BEOHBMRMELEFEL HVKE
BTholtEzoNdY, AREBOLSY ZHER
B2 L HRD ERRKRE W,

6. BEKE~DE

BEISERLHE, 7 OERHL CHEREARSEC
T3 LDV TIREL OFRE EHEIfTOR T
3. ¥FiZ Price (1981) Oz 3@ =R OBEIRE RO LV
Fa—MNErHohTns, Zhizkdk, AKX
ZEHEABOETIZ1~6°CThH 2. BEDBENHE
B R BIE PEEABOETRIIAELRY, B
4m/s=#14 km/h LT OBEIRE IC 2 5 L EHA DR
RIZX-oTHAKROBETENSAKEI L3 ELLTY
5. 7, GROETHAOAR CHERARORE TR
BREL R BIENFEDREL T3, ZhiFEED
ETT 235G, HEL SR LABITIREEIZLD O
RS 2520, R EEERGRBNORED IS —HK
T2 L THENEIY, BABNOTESEML,
I LA A2} (entrainment) 3 2 5 2 & THE
EABRN T2 @ENERZ 5255 TH2 (Price, 1981
o Fig. 16) .

ZOHEITE, BR9626%5 ORREERTE OWEAKERIZ &
D& REEND bl pEBRR, BEORE L
BE2ITS.

8, KRTUEERTIER L Tw 2 bl Fe
AIIHETEIKIRD19965E12 H ] iDL 5 12 TR O
EEB W54 L BRI E DR E R LIHTH
%. 7~15°N, 132~140°E O#k (LUTF T1 ¥k & 3 %)
B L U15~19N, 142~150°E D¥Es (LT T2 ¥538 &
T3) BABRTBE -z, BRI, —1°CLAT O,
D%, FCULBEKER TR -5 THE. A
BOREEAHETIRARPETLTEY, N, 137°E ff
HTR1IATLYCUERT L Eb» b, ZOMHE
1% Price (1981) OV E 2 —D&EFARICINE > T3,
F7z, N, I3VE(BECTAROBETELRRNICE > T
W3, Zhid 2 O TOEMIC26E DREEHEE L R
B, BRI X ZEEKRBETOMRENH DL
EzoNs, —F, BEAOBBEESHL0km/h ki
ES5 214N BUE TR EROETHFEOAE (5
96265 DHE, REOMEEM) THAEKRORE N
KEL B> TOBIERNHESRSNS. Zhb Price
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Fig.8 10-day mean sea surface temperature
(SST) difference from the third 10-day
period to the second 10-day period in
December, 1996. Contour interval is
0.25°C. Thick line shows storm track of
the typhoon Fern (T9626). Shaded area
shows SST decreased more than 1°C from
before to after Fern’s pass. The area of
T1 (7-15°N, 132-140°E) and T2 (15-19°N,
142-150°E) are shown in this figure.

(1981) & —FL T3,
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THY, T2HEHIZZ 0 X > RRBEKEDAREED
Binol b ZATHS, T2HE T, RATEET
Z—0.1~0.1°CO&FATH > 7243, HEI6265 1354
L7 12ATTAIZ0.60°CTFA3Y), FHEL D0.49°CIEWIR
Bizko%. LaL, 1 HEAICIE+0.1°CE12H %A
DHETOMICR Y, 2Dk b FEL D EREN VT
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~2BMBETIZIZEIEL TB D (Ichive, 1955
Leipper, 1967), T2 OB EIZ I NCHTIEE 5.
—7%, TS T, LIAFa %2RV TI2AFEE TR
FHEIVERETH o T2 R EFARC12AT
ANTITRTANCEER0.63°CTH D, FEE X D 0.47°CIEW
KL o7 20ty L HPRZ TR —0.5CLATD
EHSex, 3 H TRHFEL VELRENRWE, 2
D & 32 T1 ¥ ClREEAROEE R T2 #8512
RAKELENTVWE, ZOEEOENE, REKRD
BIRESSIAECERLALILLBRL TS EFH
25, B-o&0 LHEERL broR,

7. £&8
BENOEEBRHEB LV ODAS I k> THEs> Tz

22

0.6

w 04
4] —
_‘;:" 0.2 r—-n‘
2 |

0 ceeT2
: =
g -0.2
d-0.4

R S T
Nov. Dec. Jan. Feb. Mar. Apr.
1996 1997

Fig.9 Time series of 10-day mean SST anom-
alies in the area of T1 and T2. The anom-
alies are computed from the Japan Mete-
orological Agency’s climatological value
for the period from 1961 to 1990.
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Abstract

R/V Ryofu Maru of Japan Meteorological Agency (JMA) performed oceanographic observations
along the meridian of 137°E in the western North Pacific from January 24 to February 1, 1997, and
it was found that negative sea water temperature anomaly less than 2 to 6°C near the thermocline
from 14°N to 8°N. According to the sea water temperature obtained by Ocean Data Assimilation
System (ODAS) of JMA, this negative temperature anomaly formed a circular region having a
diameter of 700 to 800 km, which appeared in the third 10-day period of December 1996 and
remained stationary until February 1997. The location of the negative temperature anomaly area
corresponded to the area where typhoon Fern (T9626) formed and remained stationary. It is assumed
that the cyclonic wind stress with the typhoon induced upwelling so that thermocline rose and the
negative temperature anomaly appeared.

It was also found that sea surface temperature (SST) decreased by a maximum of over 1.5°C
along the path of the typhoon Fern. The negative SST anomaly caused by Fern continued until
March 1997, while previous observations showed that SST which was decreased by a typhoon

returned within 10 or 14 days.
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