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AN EMPIRICAL MODEL FOR THE DILUTION AND DIFFUSION
BY SEAWATER IN THE NEAR SHORE AREA OF
SHAZIKOU, QINGDAO

Jiang Tailiang, Liu Guangzhang
(Firsy Institure of Ocecanography, SOA, Qingdao)

Wang Hongsheng and Sun Peiquan

(Deparimenr of Radioactive Chemistry, Navy Headquarters, Beijing)

ABSTRACT

A series of in-sitzz tracer experiments were made in Shazikou near-shore area in 1984 and
1985 using a towed-fluorometry, aerial-photography and land-based locating rechnique. Pollu-
tants were discharged in various ways in the experiments, including instantaneous and con-
tinuous discharges with high (10~"g/m1) and low(10~°g/ml) concentrations to the near-shore as
well as the offshore. In the case of instantaneous discharge, irregular elliptical patches appear-
ed with fast diffusion along the tidal current (loengitudinal direction) and slow diffusion in the
direction perpendicular to the current (lateral).The patch translated with the current with an
average velocity of about 40 cm/s, the horizontal diffusion coefficient ranged from 8.71x10-°
to 2.92X10m’/s, while that in the vertical direction was about 10 ™*m®/s, two orders of magnitu-
de less than the former. The horizontal diffusion coefficient for the near-shore discharge was
one order of magnitude greater than that for the offshore discharge. For the continuous discha-
rge with high concentration (107°g/ml), a slim plume with a width of about 100—300 meters
appeared and came into equilibrium when the plume became 4 kilometers long. The concentra-
tion in the lateral section is normal with a maximum of about 107®g/ml at the center of the
plume. For the continuous discharge with low concentration, no plume was formed and no trace
of the pollutant could be found 300 meters away from the source. Therefore, this is a safe me-
thod for discharging pollutant.

The concentration at the center of the patch decreased with the time raised to a negative
power of 2.76. The variance for the longitudinal diffusion increased with the time raised to a
positive power of 2.55. The diffusion coefficient increased with the diffusion scale raised to
the power of 2.66.

At No. 2 station in the offshore area where the water depth was a little more than 20 met-
ers, a stronger thermocline existed at the layer of 5—10 meters, which obstructed as a barrier
the vertical diffusion of the pollutant. An empirical model for the diffusion by the near-shore
“seawater was finally obtained and the duration of the pollution as well as its scope were estima-
ted in this paper.




