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A STUDY ON THE BUDGET OF NET FLUX AND THE CHARACTERISTICS OF WATER
QUALITY RESPONCE IN SETO INLAND SEA

#F B OB FHIER - EBE- - BRI
In-cheol LEE * , Masao UKITA * , Kenichi FUJITA ** , Masahiko SEKINE *

ABSTRACT ; The budget of the net flux of water and the relationship between load and water guality was studied
as the base of water quality management in Seto-Inland Sea. A numerical simulation of the tidal current by level-
model, data analyses of load and water quality of COD and nutrients and a diffusion simulation of water quality by
A COD method were conducted. The main results obtained are as follows.

(1) Computed results of tidal residual current showed an eastward flow pattern flowing from Bungo-Channel and
out through Kii-Cannel, and it was in good agreement with the phenomenon of model domain in Seto-inland Sea.
The estimated results of vertical advection flux were upward in Iyo-Nada, Suoh-Nada and Osaka Bay and down-
ward in Aki-Nada and Hiuchi-Nada.

(2) The ratio of the retention time for water quality items and the retention time of fresh water could be the useful
parameters for the filtering effect of each item, or for the environmental capacity in enclosed sea areas.  The ratio
was apparently large in the order of COD, TN and TP.

(3) Inner productivity of COD was large in Osaka Bay and Harima-Nada and small in Bisan-Seto. Although
4 COD method was also applicable for water quality control in Seto-Inland Sea, the water-sediment quality simula-
tion and the ecological modelling including fish were thought to be developed for more sophisticated management .
KEY WORDS : net flux, water quality manegement, pollutant load, eutrophication , Seto Inland Sea
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. - v bl = s ITEMS CONTENTS
HFVERUIAE T SO TIBE R & £ BB — g T e
EROBREREZRL TS, ThlkBE, BHROME Time step A =20 sec
DREI, BOEBOZN—IBARNT, HITEEEE Coriolis parameter 7.8 X 10 "% sec 7!

N e S gravitational acceleration 9.8 m/sec 2
RLT02. Ee, ﬁj{m‘iﬁw ETRA, TOHE Horizonal Eddy Viscosity 1% 10 ®em ? Jsee
¥ 80 cm/s TH Y, WPKEE B &, $52 f&ii-T Bottom friction coefl. 0.0026
WA FLUT BANNEOMY BRG] FHR TS, 8% _Caloulation Time 7.5 days

AGETH A XOFN, KBuETRE
FTh) ORIWEHRHIN TS, &
7, BEAGEIR SN D ER X O e
hid, FEHR® ORTHO N ;
b LREBEOER AR L, £DREK
kT 19 om/s TH Y, HEFTHE

WER RN
2.2 HMOFREBIRE \
wrpieanes oncis | (Dogm aBEL M,
LT (RESRSD) AHEFIOWTE B sl T
HBRASE U Fig S IEhO Fig. 4. Verifications of the tidal current ellipse and the computed tidal

residual current.

e 1 E R B A Mo
INEATT. RBEOR v MEEITSEAE L ORA Uik D —IR b A8 U CEsIaRm U, KE
S TE L BN, KRR UTHIET B,y — v ARL TS, Fio, Table 4 IZI3HIF M
YEDUFIEEETD & » b B E SCEREE HBeL 7oAl NIt DR L0 SR 75 DS E B R 2 7R U 7e.
Shic kB E Ry MNABOTEALPRER AR 2T OMER TIEIEEN RS N SREBR
OREENIT, BEMTRAERR L, WIS T 1.8 X 10 ° m °* /day OB/MESR Sh, ZO#R T
i YL AN E DR L

— 295 —



Table 3. The averaged discharging of river Table 4. Calculated results of the net flux in the Seto-inland Sea

in the Seto-inland Sea. (Unit; 10 © m * /day).
Name of the Sea  Discharge ( X 10 8 n 3 Jda Boundary of : Horizontal flow Ven.lcal flow
SUO (SUO-NADA) 141 net flux this study by Reference this study
: OPEN SEA — BUNGO 149.7
XZI?I Egﬁ-ﬁgﬁ; ig? SUO = OPENSEA 1353 S02GIUIHARA) 1253
- . B - 1YO 149.7 192, 0(UNOKI
HIU (HIUCHI-NADA) 7.9 IYO — SUO 121.3 ¢ ) 130.9
BIS (BISAN-SETO) 8.8 1YO — AKI 38.7
HAR(HARIMA-NADA) 23.7 TP NV 155 - 133
had 59.8 1289
OSA (OSAKA) 34.1 BISAN — HARIMA  68.6 13
Kl (K1I-SUIDO) 20.9 ﬂﬁﬁmﬁ - ngIAKA 82}‘.1 172 8(HAYAMI) 228.0
B — 2
OSAKA — Kl 122.2 450
SuM 132.9 Kil —» OPEN SEA 147.3 8.6
14.1 10.3 1341 79 8.8 , 7 341
{ { { { ] { i
150.5 Sl*JO 1.1 IYkO 257.5 AKI 157.3 | HIUCHI 8.3 Bxs*AN 469 | HARIMA | 383 0OSAKA
- 1 i ] 1
152 [ 110.4 i 218.7 [} 105.4 ¥ 235 I 27 ¥ 126.4 '
...... ~ 1253 130.9 1133 128.9 1.8 228.0 450
223 ‘ 127.4 1233 | 119.1 814{ |408
! Legend (Uit : 10°x m? /day) 3 H
BUNGO = Vertical advection flux Kit
~——= et flux of upper layer
-------- : net flux of lower layer 20.9 1
e river discharge Js
1851 ; | 3148 2123 ' ?sa.o

Fig. 5. Computed results of the net flux of water in Seto-inland Sea (Unit : 10 * X m ° /day).
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Table 6. Retention time of COD, TN, and TP in Seto-inland Sea. [ E——r———
[(a)TP and COD |
Nan;e VolullnelA Mean of water quality(mg/l) Retention time (day) 13 s ® e
0 (X 10 B .
Sea | m®) | cOD TN TP Tecod tn Tp TI EZ L N
SUO 73,000 | 1609 0214 0.0183 44 147 2 Imn 8 ,x'.f ';'! oy
IYO | 211,000 | 1452 0179 0.0201 1575 510 364 551 O epefrglte 31
AKI 51,000 | 1.584 0252 0.0238 441 255 124 237 ML I
HIU 38,000 1.547 0.288 0.0246 284 218 113 158 i
BIS 13,000 1.656 0328 0.0293 153 94 64 68 0 * . * .
HAR 88,000 2023 0267 0.0283 499 168 138 172 0.01 0.02 0.03 0.04 0.05
OSA 42,000 2.142 0442  0.0430 130 78 53 55 TP(mgh)
KIt 87,000 1.148 0.245 00214 149 310 160 125 08 — -
*} Background concentration ( COD :1.0, TN :0.1, TP: 0.015) ’ (b)TP and TN l
= 0.6 R [ I LI PN
o L]
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45 U7z, Z ORER% Fig. 10(a) ~ 10(b) 1273 L7z, TP & COD 0 002 004 006 008 0.1
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Fig. 10. Comparison of water quality items
by observed data in Seto-inland Sea.
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4.2 KELBOHEHESE
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Fig. 11. Computed resuits of water quality by the numerical simulation in Seto-inland Sea.
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