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Intrusion of high salinity water massinto Ohashi River, San’in District of Japan

Shimpei Moriwaki', Tomoyasu Fujii? and Katsuya Fukui®

Abstract: Appearance of a high—salinity water mass that frequently intrudes into the Ohashi-
River from the Lake Nakaumi and causes oxygen-—deficient water mass in Lake Shinji in
San’in District, western Japan, has been studied with special reference to the variations in water
levels as well as wind patterns in Lake Nakaumi. Although no seasonal fluctuations in the high
—salinity water mass indedSI) were found, correlations seemed to exist between the monthly
HSI and the water level differences as well as discharge of the Hii River. In a shorter time—
scale, it was probable that the level of HSI increased when water level differences were large.
The average velocity of the high—salinity water mass was estimated to be @s44 ange HSI
occurred more frequently during westerly winds than easterly ones, suggesting thereby that
some of the HSI were associated with the rise of wind—induced halocline. Extensive HSI was
likely to occur when the difference of water level was large and westerly winds prevailed.
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Fig. 1. Location of survey points in the Ohashi River.

Continuous data was obtained through the "Water Quality

Obsevation SysteniSt.1.2 at 4 m depth in the central
parts of Lake ShinjiP 1) and Lake NakaumiP 2). The
flux of Hii River was observed at its mouth.
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Fig. 2. An example of data on salinityower) at St.1.2 and
water leveluppep in the central parts of L.ShinjP 1) and
L.Nakaumi(P 2).
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Fig. 3. Scheme of the calculation of the High Salinity
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Fig. 4. Vertical sections of salinitymiddle) and current
velocity (lower) along the Ohashi River, and water level
fluctuation (uppep —No.1~3—.
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Fig. 5. Vertical sections of salinitymiddle) and current
velocity (lower) along the Ohashi River, and water level
fluctuation (uppep —No.4~5—.
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Fig. 6. Vertical sections of salinitymiddle) and current
velocity (lower) along the Ohashi River, and water level
fluctuation (uppep —No0.6~7—.
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Table1l. Correlation coefficients between High Salinity Index and other environmental fastater level,
difference of water level, river dischargdJnderlineds are significant af4 level or more.

H.S.I. W.L.in Shinjiko ~ 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

F 2. BIRKO LB & kR & o BIR.
Table 2. Relation between level of the high salinity appearance and the hours of duration.

hours of duration/scale Level 1 (%) Level I % Level IT %) Level IV (%) Level V (%) Total (%)
~6 189 31.3 1 0.2 0 00 0 00 0 0.0 190 30.6
6~12 110 18.2 46 76 0 0.0 0 0.0 0 0.0 156 252
12~18 2 03 137 227 28 46 0 0.0 0 0.0 167 26.9
18~24 0 00 13 22 23 3.8 3 05 0 0.0 39 6.3
24~30 0 00 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 23 31 5.1 53 85
Total(%) 301 49.8 197 32.6 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 I1:20,000~30,000psu-min. LevellV:30,000~40,000psu-min. LevelV:40,000psu*min. ~

&, BRI E IR 2 & IR & ORI
EWEMEDSA LN, SO XX, W0 EhE
AR D FB KA. O BRSO i &= 2 B R &S
HEZ LI Lo THEEDKOEADPHESI NS Z L
ERLTWAS,

ML AAET (St.1.2 ISHIL L 72K D §RTHR
EHOWARICES L TWB ERESWTHA D)
A, A & oEiEs KR BIEE 5N 2) KGN % @
U COREIRICBIT A BKOFRHN KM% R~y O
EODIREICR D ZBTHA).

2) BHCKFI A 7 — L DAL H)
OB & Jk ot ]

AR X 7z 620D E RS K OB 2 & 512
GWIFEI A 7 — )V CIRET 3 4 720, HBIBEL & ikt
Wi & DRRE R 2D L H I L2, 2 BHEH
A RO BRI L TR EZ T30, T4b
%, 10,000 psumin. £ & L X)L I, TPl E
20,000 psumin. Kiiii # L NV 11, Z 1Pl k30,000
psumin. Kz LV, Z Ll 40,000 psumin.
Kk LANVN, P EzLNLVE L.

WIHHE L LT L v T O 5% 50% T &y
b %, MR ClE 6 BERIR T O b DA% 30% %
O Tz, MBI & fkieiE i & OfAEHET
HDHELNVTTEREMAMDODDOPHRLE L, K
WTLAR)VIT 12~ 18 [ A5 22.7%, L X)L 1T
6~120: M A718.2% TH - 7. LNV, MTIX
12~ 18, 18~ 24K} [ ok fe s i o> H EHAE FE A5
otz LAV N DL o IR H0Cid 30 DL K

HTABNITEAETH-72. ZDL ) LERBO
HESEIE, Wo 7z A E L 22 R kA s L 72 o
HLIZHMMEL T EW) I > THRAE L
bOERDLNS., ZIH)voHGIEERICHIE Tk
N7BHER AL TWS (46, 7).

@KL 7 & BRI 7

BRI AKA 2= D 2L (K 2: "D") 12xd$ 5 H B
FEZ B 10ICEEIE L7z, IMHOS ANy — v BB &
BB K E L R DIZONTRED KR EWTTICHB
AR T E W) A A LN S, EEE, K
I & o TEES KM BIHEIC BT 2 MBIE &1
FENERD NI (p<0.0D. L7z T, KZEDK
EVE XTIIHEOKR X BRSO B A T

|TLevel | Frequency(%)
|mLeveln 0 10 20 a0 40 50
CLevel NI —

O~—=0.1 F
~—0.15 —
]

~—(.2

~-0.25

~=0.3

Water Level Difference(m)

-3~

[ 10. KAz (2 0D ) 1A T B 4 L VIO HSI
BRIE I3 AG O HHL.

Fig. 10. Comparison of the frequencies of HSI at each
level of the water level differenc€D” in Fig.2).



KGN BT 2 EEEn KoM 35 41

120

Occurrence(times)

11, KA RIRIC o 72 & &5 53455710 psu
LLEICERAT 2 £ TOReM (X 2 0"t ) OBFES .
Fig. 11. Frequency distribution of time-lag "t” in Fig.2.

A "t" is the period from the time when the water level
difference reaches the minimum up to the time when the
salinity rises up to 10 psu or more.
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Fig. 12. Frequency distribution of the ratio of occurrence
of HSI with east-ward comp. of wind for each level. In
levellll, a frequency of slightly strong easterly wind is
high as compared with that of the levieor 1l .
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Fig. 13. Frequency distribution of the ratio of occurrence
of level I HSI with east-ward comp. of the wind during
a 24-hour period prior to the occurrence of the lelel
HSI. Apparently, the distribution during 18-24 hour
period is different from that of the other three time
periods.
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Table 3. Combination of the water level difference with
that of the east-ward comp. of wind. The numerals
indicate the frequency of occurrence.

Level I East-wards Comp. Of Wind(m/s)
10~ 10~5 5~0 0~-5 -10~-5 -15~-10
T o 0~-01 0 2 20 10 3 1
F g ~~0.15 0 8 42 23 8 0
- s ~=0.2 1 7 32 19 2 0
5 g ~  ~-025 1 2 7 2 0 ]
55 ~03 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
Jo 0~-01 0 0 4 2 0 0
2 Q ~-0.15 0 4 30 18 3 0
- e ~-0.2 1 4 38 9 0 [
5 :g = ~-025 2 2 6 1 0 0
35 ~-03 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
T o 0~-0.1 0 0 0 0 0 0
3 g ~=0.15 0 2 9 4 0 0
- g ~-02 0 4 7 3 0 0
585 ~025 1 3 3 0 0 0
B ~-03 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
T o 0~-0.1 0 1 0 [} 0 0
e g ~-0.15 0 0 7 7 1 0
- e ~-0.2 0 1 9 1 0 0
585 ~-025 1 0 1 0 0 0
88 ~03 0 0 0 0 0 0
= ~—04 0 0 0 0 0 0
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