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Numerical Simulation on Red Tide of Gymnodinium
in Suo-Nada and Iyo-Nada
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Takehiko IKEDA, Masato KAMIZONO
and Hiroshige TAMORI

Abstract

A numerical simulation on red tide of Gymnodinium Mikimotoi at Suo-Nada and Iyo-Nada,
the Seto Inland Sea, in summer 1985 is tried. The red tide occurrence in Suo-Nada is well
reproduced by the 3-dimensional numerical assimilation model including the biological processes.
Gymmnodinium which formed red tide at Iyo-Nada in summer 1985 is considered to be tranported
from the eastern part of Suo-Nada or the southern part of Hiroshima Bay based on the results of

numerical experiment.
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Fig. 1. Red tides of Gymnodinium mikimotoi at Suo-Nada (a) and Iyo-Nada (b), the western part
of the Seto Inland Sea, in summer 1985. Shaded region in (b) denotes the area where the

color of sea surface is changed.
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Fig.2. Change of nitrogen at Suo-Nada which is
shown by the shaded area in the insert
figure from 9 July to 17 July 1985. Black
dotts in the insert figure shows the obser-
vation stations.

T4 =0 AMREBEYHB L, DIN L ¥4/ F 4 =
v AFROERBEYRILT, ToBROLERE LS
LT (DON RO 75 v 2 b vRF LY 2 2 2g
Fh2ERBE L CRBAER V0T, 2o Tk
B2V, ZOBGEF A T4 =y 2N EDHEE
BEDEEOEEH AT LI, ZOHEKRBWTF A
JFa=v e iFE M 1IMRATORESEIT1.25%
10-° umole/cell CAL, FE) & Ui, fERiT Fig. 2 i@
ATLIOSTHY, 2BZERBLACEHL LA
B, EEREBREDBEF L/ T4 =Y ADOESILFE
A 0.088% » HAREIRED 8.8% % T 1001513 & &
LT\w%, B« A% (1985) SN EEEC s
51978 6 ARD > + v b & T HRERERCIL, &
BEOLERDOI% RN+ v b 25D EDBR
TWBZ EEHREL W5, SEDAFH RIS F

A/ F 4=y aREBEL T, FERCREREOS
EFXROLHEENFE 77 v 7 b vinGDd bR B L\
5 BIEFARBBERIB LT,

o0k b hERE, FRERELVOIREESS
BRCBWCTRARREETHITRERREF TR, EFX
LW WBERERTHE ERAERREESRTHT,
FEREFRFCIBEORBEE L L THFELTCWIEER
2%, KRERICEZO 1ERENF L T4 =7 A4l

DRRRYBRERTEEL T D EHFEHRL T

%o
LicioC, LUTFOREY 2 v— a2 vy TRER
EVCOSWEORFCERLT, RBENLF L) Fy

=Y AN OEROBAT R ERBANCIHMET S L\ 5

BlErbeTAefEINTHT LT,

3. HfErIaL—vav

3.1 KR, &S, KH, KEESH

CITRF A/ F4 =y AOMBABE,NZHLE
B, FKEREBCE-77AL1B-7TH 17 BoBoRE
FREF L, F 4 =9 2JAORBEREPEES ¢ =
V—vaVvRIDVBEITBIEERRD,

PfE= 7 AL Fig 3Rt & 5 7, KERTF 2km,
$HEIE (B1E=0-10m, $£2E=10-30m, £3
B=30m-BE)DVAAEFALT, TOTFANYYE
BoBEY - Bk L <BHEERS C 3T CRERL
Ths H-FHN, 1992),

TA1IB-TRAITHBORN2BEOBOF 4754 =
Y AMIROBIR « SBEEZHOT, B LTRE
moft, EIWERER, WEER, BERYELEGbER
BRERYHE T V»ACBRELEThER LRV, B
FzBA LTk, R (Fig. 3 2R) o8 T A1E (B
SRR, 1985) OB BIL T, £¥EEo
R RIED 2K — NEOEB 2 T5 X 5L,
BEWREERUAOE R LB F 4/ T4 = v 248
D GBUL S BRB CE S8R B =5 X 10* cm?/sec, 7
EoBEE =10 cm?/sec) & LT+ %, 75 v 27 b
VIO SBGRE oK E 2B LT BEME L0
T, T TRIDEFACKE, BSOS BEERTS
DBV TBERH LR OBV X b, 8
R ->TEHELRTWBKER - BRT — 2 ¥ E=F
AMREZERDIAR, F—2 7> 3 v—v32v (Yanagi
and Yamamoto, 1993) OFEE BT, O D
MHEBOBREROBEOEHX*BERTZZ L ¥R A
5, :

— 321 —




o T - (LAREE

< /NRERM - WHERE - WEEA - ERBE

138km

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

T T O T T T T T T T T O O A Y Y T o Y Ty T v Ly v e T e T Ty

Shikoku

(Number is depth in m)

X Coaeetsa0000013¢808assos01¢0 0990810883022 828003288090 0020080 500202280800 84028

Cootttdaea st el aad o budnta e 3t tsd sttt ssrvernprerartess

2

g
3

158km

(a)

(b)

Fig.3. Horizontal mesh (a) and vertical division (b) of three-dimensional numerical model of

Suo-Nada and Iyo-Nada.
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Fig. 4. Observation stations and rivers whose data are used in this study.
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Table1l. River discharge shown by numeber in Fig. 4 and heat flux through the sea surface from 1
July till 17 July, 1985

River discharge (m?®/sec) Heat

. Yama . Sige flux

Date Oota Kose Samani kuni Ooita Oono Hiji nobu (W/m?)
1 466 77 104 74 83 174 184 100 355
2 358 60 79 100 264 477 250 76 38
3 870 161 248 263 238 590 568 186 63
4 834 161 281 276 115 289 294 175 114
5 789 142 271 141 68 164 119 94 241
6 1762 109 180 63 50 114 77 44 279
7 609 72 127 31 42 91 56 27 329
8 379 52 85 17 35 176 50 18 291
9 320 41 85 55 47 129 46 15 101
10 281 36 89 76 50 309 44 11 291
11 239 32 78 87 35 143 43 15 203
12 274 28 114 53 32 107 53 20 241
13 255 23 71 25 29 86 43 11 304
14 211 20 52 16 28 73 40 6 379
15 178 15 36 11 26 62 38 4 405
16 125 14 26 9 26 57 36 3 329
17 118 13 22 7 25 51 25 2 266
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Fig. 5. Procedure of numerical simulation.
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Fig. 6. Calculated distributions of water temperature, salinity, residual flow, DIN at the 1st and
2nd levels on 9 July.
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density is 0.

— 327 —




o B - LA

NRER - MERE - EEA - HERE

1

Honshu

Kyushu

(a)

1985.7.10

O 21000

O 100

Honshu

(b)
° 10

1985.7.17

1
(cells /ml)

Fig. 8. Calculated distributions of cell density in the first level on 10 July (a) and 17 July (b).
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