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Distribution of Tsugaru Warm Current Water in the Iwate
Coastal Area and Their Influence to the Sea Surface
Temperature at Coastal Hydrographic Station

Satoru Taxasuar*

Abstract

Time series Monthly Averaged 100m Temperature (MATI100) data from the Iwate
coastal area was obtained by monthly hydrographic observations during 1963-1990 and
were used here to investigate seasonal and interannual variabilities. The author, after
describing the features of Tsugaru Warm Current Water, examined the extent of
barrier effect against the proximity of the Oyashio System Water to the Iwate coastal -
area. In addition to considering characteristics variations of MATI100, their influence
on sea surface temperature (SST), as measured daily at the coast, is also discussed. -
Heat diffusion from the surface layer to the deep layer is estimated by the following
simple vertical diffusion model; 8T/dt=K,- 02T/ 0 Z>2.

Where, T is SST, t is time, Z is the vertlcal axis and K, is the vertical dlffusmn
coefficient.

The results are as follows : :

1) Oyashio System Water frequently covers the central part of the Iwate coast off 10
nautical miles from spring through fall. On the other hand, the Tsugaru Warm
Current Water always occuples the area inside 10 nautical miles of the Iwate coast
during winter.

2) Variations of MAT100 at 5 nautical mlles greatly influences the SST from winter
through sprmg However, from summer through fall, it has little influence on the
SST+

3) The highest MATI100 appears 2~3 months (60~90 days) later than the highest
SST. The time lag is explained by the vertical diffusion coefficient 0. 07cm?/sec, and 60
"% to 80% of the amplitude of the annual variation of MATI100 obtained by observations
" is explainable by the vertical heat diffusion model.

1. BB B, A OEBRALEBRAOBNOBEL bl &

HFREBTRREELEERROET L, 20ME
TREBBRKRCRMBKSSH UERSBREZLT
W5e %%E:*E%@I%& L5, BNEOEETHE
¥, MikobFRE FEBREOIELEEDRI
RRDOEERRBEATH 5, CNODBENTONLE
BOBRESE, & U TRBEROES &BRAED

199246 7R 7 HEZHE
* HFEKERRIE Iwate Prefectural Fisheries
Experimental Station, 1-4+21, ~Shinhama,
Kamaishi, Iwate 026, Japan, ‘

— 434

NB, COTEDND, BEBICBY2EBERONSHE
FRCIEB TR, BERKkPERKRERICHT 52
REERDO N T —HBRAEMT S ENTE, RERE
PHEEBEBEBIESTE3b0EEbh 5,

—F, EEE BEELZIBEEORNERRKELAE
L, 7KEERERIBS & DIKEERIRIEREIE O < IREETREHIK
BELTHEAKEBERAELTVS, JOEHIKEDEE)
WREBOKELEFHDIEEEL LD BEZOD,. DE D EHM
KIBDOEE & IREBROKBEH S, EOXHICEEL
TVBENEDVTIRRLEENE WV, CORERALT



¥

o}

WS 2 &, EFRRRBOBROBRKE, VYTLSA
LTIREBETX 3 FEOMRBICO>UMNE EBbN 3,
EFEREB COBREGOEITIE, £ 3ELDE
AMEELEBFRHELOT, SFERRELERICHIS
Flizbisd, TEiR - BIR (1987) DRBRB~OBEEZK
EEHE, £H (1987 OFEFEEE CORENLMER
EHOBEN BT ONB, IO DHE TIIRBERN
FEOERIIH LT, NYT—HEER O EIREN
TWBHN, BEFMICECZTEOHRERSENBHRLS
NTWIEW, L5 - (L (1987) R&EFEBEBICHIT
3 EBEEREROSHEREE HCRET LS, BEEos
DRSNIERERAVTWAI Y, HEFERELHICD
1A EBREROEEERDBHL TOWBELEBEIRN,
HEEE (1969) B=MiRREE T T 5EREROR
[RALEPHE, ROETEZHEEY 2k%E&OBIRERE
L7:o HANAwA dnd Mitsupera (1987) 3=BER
BRI BI A T-SHEBK L D KRBT 21T - 7Y, &
ZRFOSFRMEANPEE TRV L, RUKZOHEN
BERLDIBOATVEI NS, RERICBT 38
BERONFEEETRE ST E D EB - TVEY,
fhz, BF - A (1988) , #BA - HF (1991) i1,
ISHUAB - 27 b T SONTN, EHE,LOE
FERIEFOBRFESE, EFEER»SLELOREERI
B[INTOVSE EBRRTWS, I (1084) 12 BABEII
DT EE VT T IBOBBRAGORDETH, Fn
NFEY, MEY, 2V RVEIOIBER, SFE
TSN OPEICH S EME LTV S, AN LIIREED
S, KERUKZROSFHIHIELTWS  LERE
LTW30T, SEFERETCRTPHERUESRIVKROE
REIcHl->TWB EHERITE 3,
AHETRIEFREOBERD Y B, BEFEKEEDOE
BEREERTHD, poBRRBRISBENHTSLED
NBI0EELIA (L% - Ui, 1987) OKEZEEHOEH
%, EFEKERRBNEAREEL TV AIEEREE
BAERNSEDEEDNEDTHB, ChikD, &
Higlc ERREOAMEEAERE U, #ERkERCH
T55Y TR, RCEBREROKEES & EHkiE
LB E OREMEELERE U, b, BEISHE~
DOREHE LRI L, PETOKBEEI HE, S
DHEBICEDRERERFEL TV ENERIEL 7,

2. BEMEFE
WRBOBREHEH 51013, BFRKEARSEH
BAEBL TV 3 ERBERRMICH T 5, BHER

NI

_ (KINKASAN . ] 3g0
[ N R
142°  144° E
T | I N
KUJI
5 10
- o o )|\ KUROSAKI  — 40°
LINE
iy
—  MIYAKO /% — &0
310 TODOGASAKI
LINE
L — 20’
KAMAISHI
¥ 18/ osaki
LINE
OHFUNATO ~
- 10 — 39°
3 TSUBAKISHIMA
/Pol [ LINE
142° 20 40" E

Fig. 1. Area map. Open circles show the
locations of 100m temperature measuring
stations at 5 and 10 nautical miles in the
monthly serial observational points by the
Iwate Prefectural Fisheries Experimental
Station. They are referred from north to
south Kurosaki (KR), Todogasaki (TD),
Osaki (OZ) and Tsubakishima (TS) regular
line respectively. solid circles show the
locations of SST measuring stations. )
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Table 1. List of months of non-data in monthly serial hydrographie observation.
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Fig. 2. The monthly change of average 100m temperature (MATI100 :
@) and their standard deviation (O) at each station of 5 and 10

. nautical miles for the period from 1963.through 1990, (Left panels: 5
nautical miles,Right panels:10 nautical miles)
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Fig.5. Variation in 12-month running mean

of MAT100 at each station of 5 nautical
miles (solid line) and 10 nautical miles
(broken line). (Upper:100m temp. at Kuro-
saki minus 100m temp. at Todogasaki,
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Fig. 7. The same as Fig. 6 but 10 nautical miles.
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Table 2. Percentage fequehcy (%) of the seasonal appearance for Oyashio System

., Water in the offshore stations.

MAR.~MAY . ONLY 5MILE ONLY IOMILE BOTH 5MILE AND 10MILE
KUROSAKI 37.5 31.3 31.3
TODOGASAKI - 10.3 48.3 41.4
OSAKI ! : 21.8 Lo 43.5 34.9
TSUBAKISHIMA 301 17.4 . 43.5

JUN.~AUG. ONLY 5MILE ONLY 10MILE = BOTH 5MILE AND 10MILE
KUROSAKI : 92,2 . 44,4 33.3
TODOGASAKI 90.9 9.1
OSAKI 100.0 -

TSUBAKISHIMA 50.0 50.0

SEP.~NOV ONLY 5MILE ONLY 10MILE

BOTH 5MILE AND 10MILE

KUROSAKI " 83.3 867

TODOGASAK! 1.1 o .88.9

OSAKI 40.0 40.0 20.0

TSUBAKISHIMA 50.0. . 50. 0
DEC.~FEB. ONLY 5§MILE ONLY IOMILE  BOTH 5MILE AND 10MILE

KUROSAKI 13 28.6 57. 1

TODOGASAKI 14.3 571 28.6

OSAKI , ; 50. 0 50.0

TSUBAKISHIMA : ‘ 100.0

(4) REEOKEESEELKERE S ORER

Figs. 2. 375, 4~8 AOEEREIESS HE

TE1.08~1.66°C&, KIRED 4 ~8 BOBERFE
1.42~2. 81°CITH~h & 272, 72, Fig. 405 b
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B#5, 10BEDKRBLOMO, KERREEHFRTIN SR

Table ‘3. Correlation coefficient between stations at Osaki or Tsubakishima of 5 and 10
nautical miles and Kamaishi or Ohfunato monthly temperature anomaly from April

to August.
0z oz TS TS
5 MILE. {OMILE ~ 5MILE JOMILE
CORRELATION e
KAMAISHI . Con e SN 0. 496 0. 344 0,546 0. 450
OHFUNATO CORRELATION 0. 381 0. 329 0. 465 0. 301

COEFFICIENT
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MAR,~MAY
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KR & (&} X X X X o} X
KR10 X X X X X X
TD 5 o] A A A X
TpP1O X o X A
OZ b A X X
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TS & @
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KR10O X X
TD 6§
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X X X X X X
® X X X X X X

KR 5 KRI0 TD S TDlO_ 0Z 5. 0210 1S 5 TSI10
KR & @ (@] © A o] Q
KR10 A X ® fo] A A
TD 5 ® 0 A © O
TD10O A A X A
0oz 5 @ © ©
0Z10 e (@) o]
TS & [
TS10

0.8 <@ 0.728< 0.8 0.8 SO< 0.7

0.5 SA< 0.6 X< 0.5 0

Fig. 8. Correlation among each station of monthly anomaly of salinity for the

period from 1966 through 1990.
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MAR,~MAY SEP,~NOV,
KUJI MIYAKO KAMAISHI OHFUNATO KUJT MIYAKO KAMAISHI OHFUNATO
KR 5 (- @ ] X KR 5 X X X X
KR10 -] (-] @ X KR10 X X X X
TD 6 (o] [¢] o] X TD 5 X X A X
TD10O X X A X TD10O X X X X
0Z 5 A A O X 0z 5 X X X X
0Z10 X X A X 0Z10 X X X X
TS 5 O e ® ¢] TS & X X X X
TS10 A A [e] A TS10 X X X X
KUJ1I ® <] A KUJ1I1 e (<] e
MIYAKO (-] @ MIYAKO ® ®
KAMAISHI o] KAMAISHI e
OHFUNATO OHFUNATO
JUN,~AUG. DEC.~FEB,.
KUJT MIYAKO KAMAISHI OHFUNATO KUJI MIYAKO KAMAISHI OHFUNATO
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Fig.9. Correlation between each station of 5 nautical miles or 10
nautical miles and each coastal station of mothly anomaly of
temperature for the period from 1970 through 1990.
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Fig.10, The SST pattern given by equaton @
and 100m temperature variation patiern
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tical diffusion coefficient.
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i “Table 4. The dverage variation in IZQIﬂbnth running mean of MAT100.
The * average variéf;ion The average variation The average variation
in Temp. at all throug- in Temp. for the period = in Temp. for the period
hout the period. before 1980. aftere 1981.
- 5MILE 0.371°C_ -~ 0.07°C 0.83C
KR-TD = .= = o
10MILE 0.60°C 0.05°C 1.46°C
. 5MILE —0.35C -0.19°C —0.60°C
« “TD-0Z
10MILE -0.53°C —0.13C -1.17C
5 MILE —0.47°C —0.47°C —-0. 46°C
OZ-TS .
10MILE —1.03°C S 7=0,94C —1.15°C
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Fig.11. Schematic flow pattern of Tsugaru
Warm Current and Oyashio System Water
in the Iwate coastal area. (Left panel:from
spring to fall,Right panel:winter) Solid
circles and Open circles show the locations
of 100m temperature measuring stations of
5 and 10 nautical miles.
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Fig. 12, Schematic cross sectional flow
- pattern of Tsugaru Warm Current in
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