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Intrusion of High Salinity Water Mass into Ohashi River, San’ in distric of Japan

Appearance of high salinity water mass , which frequently intrude into Chashi—River from Nakaumi in
the San—in district of West Japan, and which certainly cased the oxygen—deficient water mass in Lake
Shinji, has been studied with special reference to the water level variations and the changes in wind
at Nakaumi.

No clear seasonal fluctuations of the high salinity water mass index (HSI) were found, however,
correlations were exist between the monthly HSI and the difference of water level as well as the discharge
of Hii—kawa river.

In the short time scale, it is probably that as the difference of water level was larger the level
of HST increased. Average velocity of the high salinity water mass was assessed at 0.44m/s.

A large HSI occurred more frequently when in the case of westerly winds than easterly ones. This
suggests that some of HSI are associated with the rise of holicline due to the wind. The extensive

HSI was likely to occur when the difference of water level was large and a westerly wind prevailed

Key words: High salinity water mass, Ohashi River, water level, wind
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Figl Location of survey points in the Ohashi River. Continual data was obtained through the” Water
Quarity Obsevation System” ( St.1.2) at the depth of 4m. P1 and P2 denote the center of L.Shinji and
Nakaumi, respectively, where data of the water level and the wind were obtained

The Flux of Hii River was observed in the mouth of the river

2 KEEHS AT ALK, St. 1L 2 OKE AN 2> B3O OBIRIR L KGL (EBY) 38 JOYKAL
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Fig.2 An example time series data of salinity(lower) at St.1.2 and water level (upper) at the center
of L. Shinji (P1), Nakaumi (P2)
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Fig.3 Schematic of the calculation of the High Salinity water mass Index (HSI)
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Fig.4 Vertical sections of salinity(middle) and current velocity(lower) in lengthwise the Ohashi

River, and water level fluctuation(upper)—™No. 1~3—
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Fig.5 Vertical sections of salinity(middle) and current velocity(lower) in lengthwise the Ohashi

River, and water level fluctuation (upper)—No.4~5—
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Fig.6 Vertical sections of salinity(middle) and current velocity(lower) in lengthwise the Ohashi

River, and water level fluctuation(upper)—No.6~7—
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Fig.7 Vertical sections of salinity(middle) and current velocity(lower) in lengthwise the Ohashi

River, and water level fluctuation (upper)—No.8~9—
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Fig.8 Time series of the bottom salinity at St. 8, St. 6 and St. 1. 2. Lines joining the two series indicate

the high salinity water mass intrusion events.
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Fig. 9 Seasonal changes of HSI in the year.
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Fig. 10 Comparison of the frequencies of HSI in each level at the water level difference("D”in Fig. 2).
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Fig. 11 Frequency distribution of time-lag "t” in Fig. 2. A "t” is the time from when a water level

difference belows the minimum to a salinity raise 10psu or more
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Fig. 12 Frequency distribution of the ratio of occurrence of HSI with east—wards comp. of wind for the
each level. In level I, a frequency of slightly strong east—ward wind is high as compared with that
of the level Torll.
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Fig. 13 Frequency distribution of ratio of the occurrence of HIS with east-wards comp. of the wind for
the every 6 hours previous. Distribution of 18-24 hours previous is clearly different from those of

12-18 hours previous or earlier.
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Tablel Correlation coefficients between High Salinity Index and other environmental facter

(water level, difference of water level, river discharge). Underlineds are significant at 1 % level

oI more.
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Table2 Relation between level of the high salinity appearance and the hours of duration.

23 EHEKO BRI R U7k 22 & R E O AA .
Table3 Combination of the water level difference with that of the east—ward comp. of wind. The numerals

indicate the frequency of occurrence.
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Table 1

H.S.I.  W.L.in Shinjikc W.L.in Nakaumi W.L.Differnce Mon. Discharge
High Salinity Index 1.00
W.Level in Shinjiko -0.02 1.00
W.Level in Nakaumi 0.23 0.97 1.00
W.Level Differnce -0.75 0.27 0.03 1.00
Monthly Discharge -0.80 0.19 -0.09 0.85 1.00
Table 2
hours of duration/scalLevel I (%) Levelll (%) Levelll (%) LevellV (%) LevelV (%) Total (%)
~6 189 313 1 0.2 0 0.0 0 0.0 0 0.0 190 30.6
6~12 110 182 46 7.6 0 0.0 0 0.0 0 0.0 156 25.2
12~18 2 0.3 137 227 28 4.6 0 0.0 0 0.0 167 26.9
18~24 0 0.0 13 2.2 23 3.8 3 0.5 0 0.0 39 6.3
24~30 0 0.0 0 0.0 9 1.5 6 1.0 0 0.0 15 24
30~ 0 0.0 0 0.0 8 1.3 14 2.3 31 5.1 53 8.5
Total(%) 301 498 197 326 68 11.3 23 3.8 31 5.1 620 100.0

Level I:0~10,000psu-min. Level II:10,000~20,000psu-min. Level II:20,000~30,000psu*min.

LevelIV:30,000~40,000psu=min.
Table 3

Level V:40,000psu=min. ~

Level I East-wards Comp. Of Wind(m/s)
10~ 10~5 5~0 0~-5 —10~-5 —15~-10
5o 0~-0I 0 2 20 10 3 1
30 ~015 0 8 42 23 8 0
452 ~02 1 7 32 19 2 0
£ 65 ~-025 1 2 7 2 0 0
53 ~-0.3 0 0 1 0 0 0
= ~-04 0 0 0 0 0 0
Level I East-wards Comp. Of Wind(m/s)
10~ 10~5 5~0 0~-5 -10~-5 —15~-10
5o 0~-0I 0 0 4 2 0 0
30 ~015 0 4 30 18 3 0
452 ~-02 1 4 38 9 0 0
£ 65 ~-025 2 2 6 1 0 0
53 ~-0.3 0 1 1 0 0 0
= ~-04 0 0 0 0 0 0
Level I East-wards Comp. Of Wind(m/s)
10~ 10~5 5~0  0~-5 —10~-5 —15~-10
5o 0~-0I 0 0 0 0 0 0
30 ~015 0 2 9 4 0 0
452 ~-02 0 4 7 3 0 0
£ 65 ~-025 1 3 3 0 0 0
53 ~-0.3 1 3 0 0 0 0
= ~—04 0 1 0 0 0 0
Level IV East-wards Comp. Of Wind(m/s)
10~ 10~5 5~0 0~-5 —10~-5 —15~-10
5o 0~-0I 0 1 0 0 0 0
30 ~015 0 0 7 7 1 0
J52 ~-02 0 1 9 1 0 0
58> ~-025 1 0 1 0 0 0
5 A ~-0.3 0 0 0 0 0 0
= ~—0.4 0 0 0 0 0 0






