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Seasonal variations of the water mass
of the East Hokkaido Coastal Current

Yutaka NAGATAY, Sachiko OGUMA?, Keiichi NAGASE”, Kimihiro ATKAWA?Y,
Tori TANAKAY, Akifumi NAKATAY, and Masashi NATSUME".

Abstract: In our previous paper (NAGATA et al., 2009), we concluded that the depth range from
50 to 75m is the best level to analyze the revolution of the East Hokkaido Coastal Current and
its water mass properties. We used in this paper the same data base of the Hokkaido Kushiro
Fisheries Experiment Station as in the previous paper. We selected two stations nearest to the
coast, of the north—south observation lines P1, PKO0, P2, PK1, P3. These stations are located in-
side of the current zone. We used the temperature and salinity data at 50m depth in order to
analyze seasonal variations of the water mass of the East Hokkaido Coastal Current. We clas-
sified the data into three groups: case (1) that the East Hokkaido Coastal Current can be rec-
ognized both in the temperature and salinity cross—sections, case (2) that the Coastal Current
can be recognized in either of the temperature and salinity cross—section and case (3) that no
Coastal Current can be recognized both in the temperature and salinity cross—sections. How-
ever, the distribution areas of the water type of three cases for each month are well overlapped
with one another on the T'S surface, and the distribution natures of three cases appear to be al-
most identical. So, the distributions of two extreme cases (1) and (3) were examined. The dis-
tribution of case (1) is overlapped with that of case (3) for each month, but the overlapping
manner is different one another. In the first half of the year (the season of the Coastal
Oyashio), the area of overlapping is minimum in February when the Coastal Oyashio is
strongest, is a little smaller in April, and is maximum in June. In the second half of the year
(season of the East Hokkaido Warm Current), the areas are almost separated in October, indi-
cating that the East Hokkaido Warm Current is strongest in October. The considerable over-
lapping area is seen in August, and two distributions are almost identical in December. The
distribution of the water type of case (1) in the first half of the year is well separated to that
of the second half of the year ; the temperature value in the first half is higher than 4°C, and
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that in the second half is lower than 4°C. The results obtained here indicate that the east
Hokkaido Coastal Current Water cannot be generated by the water mass which has been

carried directly from the Okhotsk Sea.

Keywords: the East Hokkaido Coastal Current, the Coastal Oyashio, the East Hokkaido Warm
Current, water mass analysis, seasonal variations
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Fig. 1. Routine observation network of the Hokkaido
Kushiro Fisheries Experiment Station. Oceano-
graphic observations are conducted six times per
year: basically in February, April, June, August,
October and December. P1, PKO, P2, PK1, P3,
and PK2 are the names of the north—south obser-
vation lines from east to west.
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Fig. 2. Scatter diagram of water types on TS surface
in February: solid circles (@) indicate the case
(1) when cold and fresh water belt (the Coastal
Oyashio) can be seen along the coast on both of
temperature and salinity cross—sections, and
open triangles (/) the case (3) when cold and
fresh belt cannot seen on both of temperature
and salinity cross—section. Numerals attached on
curves indicate density o.
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Fig. 3. Same as in Fig. 2 except for April.
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Fig. 4. Same as in Fig, 2 except for June.
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Fig. 5. Scatter diagram of water types on TS surface
in August: solid diamonds (@) indicate the case
(1) when warm and saline water belt (the East
Hokkaido Warm Current) can be seen along the
coast on both of temperature and salinity cross—
sections, and open triangles (/) the case (3)
when warm and saline belt cannot seen on both
of temperature and salinity cross—section.
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Fig. 6. Same as in Fig. 5 except for October.
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Fig. 7. Same as in Fig, 5 except for December. Water
types for the case when cold and fresh water belt
(the Coastal Oyashio) can be seen along the
coast both on temperature and salinity cross—
sections are also plotted with open circles.
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Fig. 8. Scatter diagrams of water types on T'S surface
in the case (1) that the Coastal Oyashio (solid
symbols) or the East Hokkaido Warm Current
(open symbols) can be seen both in temperature
and salinity cross—sections. Solid circles (@)
are for February, solid triangles (A) for April,
solid squares () for June, open circles (O) for
August, open triangles (/) for October and
open squares ([ 1) for December.
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Fig. 9. Seasonal variation of the water type averaged
for each month. Same symbols are used just as
same as in Fig. 8.
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