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The Diffusion Coefficient Evaluated from the Distribution
of Nonconservative Material

Hiroshi Icuikawa* and Masaaki CHAEN*

Abstract

The horizontal eddy diffusion coefficient (DC) is estimated from the distribution of
nonconservative material (NM) near a fish-cultivated ground taking into account the
material discharge, reduction, descending speed of material, and advection by horizontal and
vertical water motion. The differential equation about DC is formulated and solved under
the following conditions.

1) Consider in the vertically two dimensional plane of which length is L and the depth H.

2) The distribution of NM is in steady state and uniform in the longshore direction.

3) The reduction rate ¥ and the descending speed W are uniformally constant.

4) The production ¢ has a constant value only in a limited region below the fish cages.
The value of g corresponds only to the total NM discharge, T, into the sea by fish
cultivation. '

5) At z = H, the material dispersion due to vertical diffusion is much smaller than those
due to descending and vertical advection.

6) The concentration of NM vertically averaged from z=0 to H, ¢, can be represented
by

ax)=Co exp (—a’s?)

7) The ratio 8 of[C]H to ¢is constant, where [C]y is the NM concentration at z =H.

8) The x and z components of mean current velocity, # and [w]# can be represented by
as follows, respectively.
ax)=#x/L [wlyg=—-%H/L.

The solution is applied to Ushine area, inner part of Kagoshima Bay. The distribution of

COD concentration observed in summer of 1977 is used in the estimation of DC. By adopting
the parameters to be as follows,

H=20m, L=3km, « =3X10°cm,
G = 5.8%10"7g/cm®, 8 = 0.8, T = 3 ton/day,
y = 001 day!, W = 03 m/day, and #% = 0.5 cm/sec,

the value of DC at x = L is calculated to be 1.61X 105 cm?/sec, of which order of magnitude
agrees with that evaluated from the data obtained by the direct measuerment of current
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velocity for a month in summer of 1979 on 10 m layer of Ushine area. It is found that the
total discharge or production, descending speed of material, reduction rate and water motion
have the same order of magnitudes of contributions to the evaluated diffusion coefficient.

BERERMBEOWAKROSMIE, B, Ll KBREE - - MEEESOMEBMES X 0B
PRt S DMARIC L > THESN T3, LichioT, AREOMKIHEL > KEOEL
BFRAT 501013, WARBISO TSGR, HEEE, SLUPEOEEENERILSAT
wRThiEes2w, Larl, BAREBEOERAMCZSRKEFHERELEL, HBURER
MEOBUEL2ERIETIHECH EELOBLWIERD 3. thh, WESGEOHER
HEHWEZTHE, 2D Lds, BEAZOREMEIEH S HEREOEAREE £ KD
BRABVOMTRDOATHSE Lo L, HEEWE Bl EERELME) 0D 5
TBEEERD 2RAR T IR TLRL,

BEREBORRBITH 2 FRERTIIB0EL D N FOBRBEMNTEbNTE D, BHED
Rt L U CTHEBESERIGEGNICAFENTY S, YEE010m BOWR 2 KEAD
BRREEIZ 1X25cm/sec ICET B 2 LB H B DD, ZRUNOHRITIZIEE 1258, FITE
RIFER &, 0.7cm/sec THoK . &1z, AKil- 15O BRIRREWT TP D 57013 75 BLERAAR
BESBREBTHEILETRLTVWS, 2O Ehd, YEBROFEYE I IIAEBET
B4, MYRERELT S RBITB L BERIC L 2 REBRICKES LTI EELh
3, BEZ 1y AMOEGRAIFRER D >, EBROBELSAN &5 OILEFREE LRI
4.8X10%cm?/sec TH 2 Z L 2RLRBEHELTWw2 .

ZITIREREBRIFREEEFICL Y, BEREIME O IMER « EHE - AFXB
JFUVBABEERERICANT, FEEWE (COD) b o LBRErRAA KD 2D T,
ZORERIZOVWTHRET 3,

Omoezaki $ July 20 - Aug.20,1979

, July 28,1977

3
X

Tasakikannon

Ushine 0 ] 2km

—
—_——

Fig. 1. Map of Ushine area in Kagoshima bay. Crosses indicate the locations of
oceanographic observations, the anchor mark that of direct current mesurement,
and cross striped area the region in which fish cages existed.
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Fig. 2. Horizontal distributions of COD concentration on the sea surface level (a) and
the level of 10 m (b).
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Fig. 3. Vertical distributions of water temperature (a), salinity (b), dissolved oxygen (c),
and COD concentration (d) averaged over longshore direction.
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Fig. 5. Relation of COD concentration averaged over upper 20 m and that at 20 m to the
squar of distance from fish cage.
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