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Distribution of River Discharged Suspended Matter in Coastal Water*

Masahiro Kajiaara**, Yoshihiro Fusrvosar*** and Michimasa KawagiTa**

Abstract

Behavior of suspended matter (SM) discharged from a small river was studied in the
coastal water.

The mean diameter of the suspended particles increases near the river mouth due to
flocculation, when the SM in the river water comes in contact with the seawater, and contour
lines of the mean diameter extend along an axis of the river water “plume”. On the other
hand, the contour lines of the beam attenuation coefficient, which is lower farther away from
the river mouth, are concave with respect to the plume axis, affected by the resultant removal
of SM. The SM which has settled becomes resuspended again near the seabed and is
transported offshore.

In addition to flocculation, sinking and resuspension, changes in the time of the river
discharge and the concentrations of SM have major effects on the distribution of SM in coastal
regions. However, it is known that the ratio of the concentration of SM in river water (S,)
to river discharge (@) is almost constant for any given river. If we assume that the rate of
decrease in the ratio of SM concentration to discharge in coastal regions (A(Ss/Q)), due to
sinking and diffusion over the distance (Az) on the plume axis, is proportional to (Ss/Q), we
can deduce that the ratio decreases exponentially as the distance from the river mouth
increases. Approximately the same results are shown under different (S;) and (Q). Using
this method to study coastal regions, it may be of practical value in predicting the distribu-
tion of river discharged suspended matter.
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Fig. 1. Distributions of temperature ("C) and salinity off Oshamanbe River on September
28, 1983. Solid line shows temperature and dashed line salinity.

Table 1. Meteorological conditions and river discharge

Date Mean W.S. Max. W.S. Max. W.D. MEW.D. Dis(;harge
(m/sec) (m/sec) (m3/sec)
Sept. 25 3.5 10 SE w
26 2.1 5 W NW
27 2.2 6 WSW NwW
28 2.2 5 N NwW 5.78
Mean W.S.: mean wind speed
Max. W.8.: maximum wind speed

Max. W.D.: maximum wind direction
M.FW.D.: most frequent wind direction
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Fig. 2. Beam attenuation coefficient o (m~'). Solid line shows coefficient at 1 m below

the surface and dashed line at 1 m above the seabed. Location and date are as in Fig.
1.
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Fig. 3. Volume mean diameter (xm) at 1 m below the surface. Location and date are as
in Fig. 1.
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Fig- 4. Vertical sections along river water “plume” (dashed-dot line in Fig. 3.). Upper
figure shows the beam attenuation coefficient @ (m~!) and the lower figure the
concentration of suspended matter S, (mg/1).
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Fig.5. Vertical sections along river water “plume”. Upper figure shows the total particle
volume TPV (p.p.m. by volume) and the lower figure the volume mean diameter VMD
(pm).
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Fig. 6. Relation between the ratio S;/Q and the distance from the river mouth at the
surface water. White circles represent stations on the plume axis. Solid regression
line is calculated from white cireles (equation 6) and dashed line from all the data
(equation 7).
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Fig. 7. Relation between the beam attenuation coefficient & (m~?) and the concentration
of suspended matter §; (mg/?). ’
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Fig. 8. Same as Fig. 6 except that the relation is determined for 1 m above the seabed.
The concentration of suspended matter is obtained by substituting the beam attenua-

tion coefficient into equation 8. Regression line is calculated as in equation 9 using
white circles; -and as in equation 10 using all the data.
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Fig. 9. Same as Fig. 6 except that S; and @ are different. White circles are the same as
in Fig. 6. Solid circles are from data obtained on May 12, September 1 and October
21, 1983. Regression line is calculated using all the data (equation 11).

Table 2. River discharges

Date May 2 Sept. 1 Oct. 21
Discharge
(m®/sec) 9.28 8.80 2.38
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