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F
A 33 57 01.4960 130 48 20.1994
B 34 01 53.2975 130 48 10.9782
Cc 34 02 00.4804 130 53 43.9523
D 32 48 22.8811 131 59 54.3448
E 32 48 31.5432 132 12 52.5755
= 32 48 38.8622 132 25 50.8917
G 32 48 44.7192 132 38 31.9808
H 33 37 25.3912 134 23 23.9511
I 33 37 15.2658 134 43 11.0431
J 33 37 01.0971 135 04 07.7554
K 33 36 44.9957 135 23 19.5019
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%1 n

M2 S2 K1 o1
A 38.6 301.0 18.7 305.2 11.1 279.1 11.3 300.9
B 37.9 302.9 18.4 306.7 11.3 279.9 114 302.5
C 38.5 302.6 18.6 306.5 11.3 279.3 11.6 302.2
D 50.1 191.7 22.3 200.5 21.1 1914 16.3 197.8
E 50.9 194.8 22.5 203.4 21.7 191.9 16.7 198.6
E 52.8 193.3 23.4 202.5 22.0 190.3 17.0 197.1
G 52.7 1914 23.6 200.6 21.7 189.9 16.9 196.5
H 48.5 186.6 21.8 196.3 21.7 188.4 16.7 1943
I 48.0 187.3 21.6 196.9 21.7 188.9 16.7 194.9
J 47.7 187.8 21.5 197.3 21.8 188.6 16.8 194.5
K 47.5 188.1 21.4 197.6 21.7 188.6 16.7 1945

N2 P1 K2 M1
A 7.4 335.7 3.8 276.6 52 297.4 0.5 263.0
B 7.3 337.9 3.8 277.9 5.2 299.2 0.5 262.3
C 7.4 337.3 3.9 277.7 5.2 298.8 0.5 261.0
D 9.3 208.6 6.8 189.3 6.1 196.2 1.0 184.7
E 9.4 212.8 7.0 189.9 6.2 199.2 1.0 185.7
F 9.9 2115 7.0 188.7 6.5 198.3 11 185.3
G 9.9 209.2 7.0 188.2 6.5 196.5 1.1 183.9
H 9.0 202.8 6.9 186.1 6.1 192.0 1.0 175.7
I 8.8 203.5 6.9 186.6 6.0 1925 1.0 177.2
J 8.8 204.2 7.0 186.5 6.0 193.0 1.0 178.9
K 8.7 204.6 7.0 186.4 6.0 193.3 1.0 178.9

J1 001 1 T2
A 0.6 292.0 0.4 328.0 2.6 246.7 1.4 299.6
B 0.6 293.0 0.3 320.4 2.7 248.8 1.4 301.8
C 0.6 292.8 0.4 330.4 2.7 247.3 1.4 301.5
D 1.0 204.4 0.5 216.6 3.5 164.3 1.3 199.8
E 1.1 205.8 0.5 222.2 3.5 164.2 1.3 201.9
F 1.1 202.4 0.6 220.0 3.5 163.5 14 201.6
G 1.1 200.8 0.6 216.9 3.5 163.3 14 200.1
H 1.0 197.1 0.6 212.9 3.5 162.6 1.4 190.9
I 1.0 198.9 0.6 215.5 3.5 162.6 1.4 1925
J 1.1 199.5 0.6 216.2 3.5 162.5 1.4 1935
K 1.1 199.2 0.6 215.6 3.5 162.3 1.3 194.0

L2 NU2 MU2 2N2
A 1.3 259.8 1.3 2715 1.9 287.8 1.1 269.6
B 1.2 262.4 1.3 273.5 1.9 287.5 1.1 271.8
C 1.3 262.7 1.3 273.1 1.9 288.5 1.1 271.3
D 1.5 184.0 1.8 167.6 14 170.0 1.1 164.0
E 1.5 188.2 1.8 168.2 1.4 170.6 1.2 169.0
F 1.5 187.8 1.8 169.4 1.4 170.6 1.2 167.9
G 1.6 185.7 1.8 169.2 14 170.2 1.2 165.8
H 14 180.3 1.7 167.5 14 169.0 1.1 163.3
I 14 181.0 1.7 167.8 1.4 169.4 1.1 164.1
J 14 182.3 1.7 168.4 1.3 168.5 1.1 164.8
K 1.4 182.9 1.6 168.7 1.3 168.8 1.1 165.3
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z 1
5 27
5m
2 250m 450m 25 2 250m
22.5%
22.5%
z 41
5 27
60%
0 day-? 0.893 0.893 0.59
1 0.0633 0.0633
ly/day 150 200 150 270
ly/day 856 856
1
Chl-a m 0.44 0.1 0.44 0.64
— 2.0x 104 1.403x 10% 2.0x 10*
— 1.33x 102 1.171x 102 45x% 108
Chl-a/C — 0.029 0.021  0.029
0 day? 0.01 0.01 0.03
1 0.0524 0.0524
day*! 1.0x 104 0.01 0.5x 10* 1.0x 10*
day?! 0.0 0.0
m/day 0.173 0.01 0.1728 0.173
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1] Abstract

Development of integrated numerical model for the coastal zone management

Principal Investigator:  TetsuoYANAGI
Institution: International EMECS Center
Wakihama Kaigan StrChuoku, Kobe-City, Hyogo
651-0073 Japan
Tel: +81-78-252-0234/ Fax: +8178-252-0404
E-mail: tyanagi@riam.kyushwi.ac.jp

[Abstract]

Key Words: Integrated Coastal Managemehttegrated numerical modebatoumj
Sustainability Transdisciplinary study

The integrated numerical model of coastal a rea, which is composed by coastal sea, land, air, sea
bottom and open ocean areas, is developed for the successful ICM (Integrated Coastal management).
Here, dintegrated é means the integration of areas and the integration of natural , social and human
sciences.

Our aim is the achievement of the d&clean, productive , prosperous and sustainable coastal sea
(which is called Satoumi) 6. We conducted the trans -disciplinary study , that is , the co-operative
study among natural , social and human sciences with the help of local stake -holders such as
fishermen and local government officers has been carried out.

Such integrated numerical model is successfully applied to Shizukawa Bay and the Seto Inland
Sea.

The integrated numerical model was successfully used for the designing of the most suitable
aquaculture in Shizukawa Bay along the  Sanriku Coast , that is , the bottom Dissolved Oxygen
concentration during the stratification period was remarkably recovered by decreasing the cultured
oyster biomass by 1/3. When the cultured oyster biomass was big before the Great Northeast
Japan Tsunami , the hypoxia was generated every summer , but there is no hypoxia after the great
tsunami by reducing the cultured oyster biomass by 1/3. The model results can well reproduce the
observed results.

The nested Hiroshima Bay model which is based on the integrated Seto Inland Sea model
forecasts that the red tide and hypoxia will not occur in the head region of Hiroshima Bay during
the spring bloom season by expanding the sea grass area by three times. This result suggests the
most promising nutrients concentration management in the Seto Inland Sea , that is , the sea grass
area expansion will give the benefit not only to prevent the red tide and hypoxia but also to increas e
the spawning , feeding and habitat area for the marine biota.
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