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On the Sea Water and Circulation in the North Pacific

‘Koki Midorikawa®® Iwao Nakano®® Shunsuke Simazu*?

In the North Pacific Ocean, the vertical curculation isn’t so active because of its

configuration, and the sea surface temperature is relatively low in the northern

*1  BEEEFEBIFIE

*2 Marine Research and Development Department

121



1 # 8 |
BEOKIIEICRIETHEEBORXZ IOV TIE

area. It 1s found that the anomalously low evaporation rate (or the low surface
salinity) in the northern North Pacific is mainly due to the relatively low surface
temperature, which seems to be caused by the same origin as the evaporation on
the surface of a cold eddy. The low salinity water is extended on the surface of the
Mindanao Eddy, and there is not such a low salinity water in the surroundings of
the eddy.

This phonomenon is appreciated that the precipitation exceeds the evaporation
in consequence of the low temperature on the surface of the eddy. It means that
a high surface temperature is a more effective factor for evaporation than the -
breeze or the atmospheric temperature. The matter is one of useful evidence to ex-
plain the cause of low evaporation in the northern North Pacific.

In the Gulf of Alaska, the salinity is remarkably low at the sea surface, but it
gets a higher salinity in the intermediate layer than the water in the southern or
the eastern area, though there is no appreciable source of salt in the interior of the
area.

The intermediate water is now interpreted to be formed in the subarctic conver-
gence area, but it seems to originate somewhere in the more northern area, for in-
stance 1n the region of the Gulf of Alaska. The intermediate water in the Northern
area 1s produced by ice formation and addition of salt, and it gets a higher salini-
ty by concentration.

The intermediate water sank in the northern North Pacific is transported south-
ward to the Mindanao Eddy, and upwells there. It is suited to give the name
“Intermediate Circulation in the North Pacific” for the long distance traveling of
the intermediate water to the south and upwell to the sea surface on the way to the

equator.

Key word : evaporation rate, intermediate water, Mindanao eddy
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North Pacific Atlantic

latitude Ocean Ocean
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140° W of specific volume-salinity dia-
gram from the data of Oceanographic
atlas® . 90% of the world ocean has
density and salinity values within the
dashed rectangle (Pond and pichard)? .
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Fig. 3 Specific volume-salinity diagram from

the data of NORPAC®. Dashed line
shows from the data of Alasuka Bay
(8° 54" N, 142° 01" W), solid curve
of Ogasawara area (25° 05" N, 143°
28" E) and another one of Sikoku
Basin(30° 10" N, 134° 10" E).
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Fig. 4 Salinity distributions for different
depths and each stations from S-W
to N-E directions in the western
North Pacific (from the data of
Japan Hydrographic Association).
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Table 2 Average air temperatures along Japan eastside of the Pacific and U. S. A. eastside

of the Atlantic (after Fukuoka &

Matsuura, 1989)

Pacific Atlantic
Site (Lat, long) T °C) Site (Lat, long) T )
Kushiro 42.59N, 144.24E 5.5 Boston 42.29N, T1.01W |  10.8
Urakawa 42.08N, 142.64E 7.6 New York 40.46N, 73.54W . 12.6
Miyako 39.39N, 141.58E 10.4 L Washington 38.91N, 77.02W 13.9
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West Pacific Ocean from the data of GEOSECS®-
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Table 3 Average values of salinities at stations in the Western Pacific (152°

W—130° E, 30° S—

5° N), and at stations in the Eastern Pacific (90° W—130° W, 5° S—30° N), with corres-

ponding average values of salinity temperature and oxygen content (after Sverdrup et al,

1965)
Western Pacific Eastern Pa(;;ific
Depth(m) S (%) Temp (°C) |02 (nf,/ £ ) = 45 Temp. 02
2,500 34.074 1.98 3.20 34.655 1.85 2.36
3,000 690 1.78 3.37 .669 1.71 2.90
3,500 .69 1.64 3.48 oTT 1.56 2.94
JAMSTEC R 24 (1990) 127



1.000

h 0
e

100

)

Thermosteric Anomaly

(Cl/ton)

C
il
.
o

.

t | VAW, )

EQ (deg. N) 10

20 30

g B Latidute

X| 6 PEISBIEARERE, BEI0E BT 2185 OWEX

MEEH I A THMBERIC L TH %)Y
Fig. 6 Longitudinal salinity distribution along 130° E,

from the data of JHAY

BkmTHh b, COXRBOKOEABDLFEIZS
DEEI KIS VDS, TP SRS DR D
A5, IREIKDEEIC & AHFEMELSTT WHIT T
TV, BoKick 2[R REVWEZEZ O N
o

IV FARETE, SERKERO EFTO
BEEZONAILY, BAIDERAEMMBEKE XD
DL, ModboRBEKBIELOHNLELIL S EE
AN 5B, |

IV FATRoBKOMBIFEIZ, Kodbd 5iF
DTFILELIAATOAHEKDY, HE5WVIFRMDOE
TOHBEH100~50 ¢l toniT £ % 354334.55%0 T
HHELITHb, NTEI vy FrA@oftdill°
N, 130° ELSHEADESME KX (Barkley,
1968)° 2/ RL7-bDThH b, AL, TX8HEHED
REBEICHERKEEOLN A KBOKNRS - T, £
ChholEnEBLRBBLIEREL, SErIIT34.50%
LR S THBYUNTREKD TEZABANEA T B4
FHRZ 5, COKBEBK 6D ¥¥FFARDE

128

Ticdh B4k (B 0ESI1334.4%8148) & EE

DD EWEIN S,
IVEFARIOMBIE LT KL, wEhic
LT HIEREEILER D 5 WIIEEF B W Tk
Uik bDSEEdRIcES, 28 L, b2 WV0idA#r» o
FINTIROBEABECZELLbDTHAH, TO—H
DD I IEICHERBROMXTH 5 5,

4 HEREEWR
BEOEYER MR OB RIEELE
ATVAEN, FICHBERERIRDEZRICR A DR
RAERIZLTWE, JERPELEOBE T2 D
HERHTIREED & A EMER 3L ATEED & 5 K IZTE
FIiTHNT, HEKESE S REELDIT O,
CHRIERFEILEPEEEI N TWE I & E, X
B TRERBKPERI NV & CRBEER
BHATROWC EiITk B, ROFITIERAAHETIE S
J—v 35 v FRADTEHIC L 2EBNOLBHSE
D, A EDEDLELIRAHEELTEED

JAMSTEC R 24 (1990)



Sigma - t (FE)

50 G
34.50 3450 ___ 500 m : ~ -

Wf“/*_ T L 1000 m — -
T [ [ 1 | | ] | I I N
140°E 160 180 160 140° W
% &  Longitude

T BE (Y7/<—t) CHTIESEEEEZIINIB->T7 4V EVBEDPS
R EEBRICES T TER L, BREFBRIZENTNBAL2AKS

75102 — Y DEETH 5%,

Fig. 7 Salinity and depth, plotted as functions of signa—t, along latitude 11° N

from the Philippine Basin to the Northest Pacific Basin. Dashed line shows

sigma—tat 10 meters in August and dotted line in February (from Oceano-

gr. attlas)®.
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