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Temperature Indices of the Oyashio front between
the Oyasio Water and the Tsugaru Warm Water
at 100 m depth in the Iwate Coastal Region

Satoru TAKASUGI* and Ichiro YASUDA**

Abstract

Temperature and salinity data from 1976 to 1990 are used to study temperature indices of the
Oyashio front between the Oyashio water and the Tsugaru warm water at 100 m depth (TI 100)

in the Iwate coastal region.
are proposed.

TI 100 based on the two reference salinities of 33.6 psu and 33.7 psu

TI 100 based on the reference salinity of 33.6 psu ware 5C from February to July, 6 in

August and September, 7C in October; November and January, and 8°C in December.

Standard

deviations for each TI 100 were about 1°C from January to May, from 1.5 to 2°C from June to
September, from 2 to 3°C from October to December.
The temperature indices by Kawai (1972) gives overestimates the distribution of the Oyashio

water in the Iwate coastal region from June to July and in September.

The constant temperature

index of 5°C for a whole year underestimates the distribution of the Oyashio water from November

to January.
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Fig.1. Study area.
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®m marks denote the locations of hydrographic monthly stations performed by

the Iwate Prefecture Fisheries Experimental Station.
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Fig.2. Two types of salinity distributions at 100 m depth in the Iwate coastal region. Stars
denote the Oyashio front between the Oyashio water and the Tsugaru warm water.
a) The case where we can determine the Oyashio front.
b) The case where we cannot detect the front.
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a) from January to June. b) from July to December.

Fig.3. Temperature versus salinity diagrams constructed from all data at 100 m depth from 1976
to 1990. Numerals in the diagrams indicate the frequency.
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BRENBEENRE G, UL, 5 33.6 LTOBREIK
DHBLN 4~6 ArotbNfefedisn & & 25, B O
BEOZLLCERELDEELORD (Table D),
(2) BERETEOKENKEOER
BEEFRCET 5 EERKEBORERMER 12 At
B 11.3C, FHEDET 33.985. Th -7, FHKE
DOEEMIT 4 BB L 5.6C, FHESE R 33.740
TH o fo BEIRIC 351 5 FHKROBEEL 12 Aic
HE L 7.1°C, DB 32.469 TH - 1=, FHkiR
OREEE 4 A B L 3.0C, FHESEE 33.385

Table 1. Monthly mean temperatures and their standard deviations in the Tsugaru warm water and in
the Oyashio water. _ _ v
Jan. Feb. Mar. - Apr. . May Jun.
Data Number 19 32 49 45 41
Mean=+S.D. in e
Tsubaru warm current area 88+15 6.8+1.4 5.7+0.8 5.6+1.0 6.9+0.9 71£1.7
Mean=+S.D. in :
Oyashio water area ‘5.8i1.2 42+1.0 34+1.3 3.0x1.5 3.7+14 3.7+£1.3
Jul. Aug. Sep. Oct. Nov. Dec.
Data Number 35 35 30 26 14
Mean=+S.D. in
Tsugaru warm current area 7.6+1.7 8.6+2.1 8.8+2.4 8.6+2.9 10.6+3.3 11.3£16
Mean£3.D, in 31412  40+17  39+16  53+19  63+27 7122

Oyashio water area
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Fig. 4. Temperature versus salinity diagram of Tsugaru warm waters and Oyashio waters both of
which were averaged for each month. ® marks indicate the T-S characteristics of the
Tsugaru warm water and O marks those of the Oyashio water.
upper panel : from January to June. lower panel : from July to December.

Table2. Lowest, mean and highest values of temperature indices of the Oyashio front between the
Oyashio water and the Tsugaru warm water at 100 m depth.

Jan. Feb. Mar. Apr. May Jun.
Lowest 5.6 4.2 3.7 3.4 3.9 3.5

Temp. indices
Mean 6.8 54 4.7 4.6 5.1 4.9

at 100 m depth
Highest 8.1 6.6 5.8 5.8 6.3 6.4
Jul. Aug. Sep. Oct. Nov. Dec.
Lowest 3.8 3.8 3.7 4.2 4.5 6.2

Temp. indices
Mean 5.2 5.6 5.6 6.5 74 8.2

at 100 m depth

Highest 6.6 74 7.4 8.8 10.3 10.2
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KkBEET A ERF2E, Tablel TRLAI S
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B AHELEREYERE L TRDOLFERBEOHHIT, 1
~5 Bl L TAE <, 28~3.7C Thot, —7,
10 B2 65+2.3°C, 11 B3 7.4£29T, 12 Bi% 8.2x2.
0C THoteo 10~12 B OFHKBMECTT 2EER
#.3, Tablel TRLA L 51 1.6~3.3C &Aoo RH]
CHANKENT Ehb, Kb bhciEEKRET
LREEN D EEMEE CORBIX 4.0~58C K&
ErxmLI,

Table3. Temperature index values at 100m
depth for two reference salinities of
33.6psu and 33.7psu and those by
Kawai (1972).

Salinity Jan. Feb. Mar. Apr. May Jun.

336 7 5 5 5 5 5
33.7 8 6 5 5 6 6

Kawai (1972) 7 6 5 5 5 6

Salinity Jul. Aug. Sep. Oct. Nov. Dec.
33.6 5 6 6 7 7 8
337 6 7 7 7 8 9

Kawai (1972) 6 6 7 7 8 8

.

—&R
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Lz,

(3) BEHERHROFEKRECKREN

Table 3 IR Lic BB HEBIRITR O T h T h OFFEK
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R RESENROEEKROHE (HhoAHD,
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KOHBFT HEE%, JIEHRDHEHRERROMRE
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OXEDOKRER ST UTFrRLA, L2L, 10~12 A
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Percentage (%) of appearance of the Oyashio water with the salinity less than 33.6 psu

over all data with the temperatures less than the various temperature indices (Table 3) for
the check of overestimation of Oyashio waters. O marks indicate the ratios when the
constant temperature index of 5°C is used for a whole year, O marks are based on indices
by Kawai (1972), & marks are based on temperature indices with the reference salinity of
33.6 psu, & marks are based on temperature indices with the reference salinity of 33.7 psu.

The last two indices were proposed in the

TRIEED S ERTE, BEIKDSHEE 8/ NG
THZLRHBLT WA EEL bR, —F, 10~2
ATE, 85 337 2V TRD L PEBEITE e
KEOHE (RMFDAE) &, JIEHHD A e B
HROERAKEOHE (RF0H) vBE, HEk
BUEOKOHE S 28403 20% 2225 Anid 5,
BIC, BESC 2BBROEEKE L L-Be (9
¢@OW%M~15@@§%%6UTTéOT%,%
COKEXSCT U ETHD = Ep350% LRSS hB,

SO BT 5 BB OEEKEY 5C &35 =
L, BEKO S ABE LB INTET 5 - L iein B, e
B, B B6HACTEM LEEAROBEE (NE
DA, 28,11 8, 12 ACHEKEBLU EoKOHE
THEGD20% kML B2, MoBTREDEIL
2.9~13.8% LK<, BBk D 5% % B/ T+ 5
CELKHHTETNBEE L BLRS,

Fig. 5.7 CRLIC L S, BB OKEARLYS
CENE, BEKDOSHEE Y @/NHET 5 o L7l
FIWrC& 555 (Fig. 7), BBIK L3R 5155 33.6 LI
EOKBEEL BUER LD (Fig. 5). = hickiL
THREKEZES L, 15 336 L ToBEk» %
RCHEETHENTED DD (Fig.5), BEEko
S L@ NTET 5 - L i s (Fig. 7), 45
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present study.

33.6 RV TRDIBREBEBIROBMEKEDES, 2
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HxECE e (Fig.5), ¥, EEREYZELC
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