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Theme 1 Theme 2 Theme 4
1. Seto Inland Sea 2. Sanriku coastal sea 3. Japan Sea coastal area 4 . Social and Human sciences
Decrease of fish catch Recovery from Tsunami-damage Intergovernmental management Economic value of ecosystem service
High biodiversity and production Satoumi creation Spillover effect of MPA MPA and fisheries
Control of nutrients concentration  Material flux from forest to coastal sea  Future forecast of ecosystem Satoumi story for citizen
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Synthe51s Integrated numerical

. model

Philosophy for coastal sea management t

Measures for establishment of sustainable coastal sea area
Integrated model as a support tool for policy makers

Integrated Coastal Sea

X < visualization

Model
Environmental Policy

< Committee (Three types)

1.5 million USS/year



Clean and productive = moderate transparency and high fish
catch

COMPARATIVE EVALUATION OF FISHERY ECOSYSTEMS
RESPONSE TO INCREASING NUTRIENT LOADING
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Fig. 1. Ci ive ev of fishery resp to based on data from around the world (modified and redrawn from Caddy, 1993).
Each curve represents a general guild of species and their reaction to increasing nutrient supplies. The top part of the figure lists recent .
trends for varivus systems around the world. Vertical dashed lines scparate general entegories of organic production that result from different
levels of nutrients. ] aZ 9
<
<

TRANSPARENCY



m Janagi (1988) BESIBERY K

6,75 A
Relationship between

transparency and fish catch 45
in the Seto Inland Sea

2,25
Not unique
0 llllllllllllllllllllllllllllllllllllllllll
1 1964 1987
2008
Transparency in the Seto Inland Sea (red: 5 year-running mean
103ton/year
400
300
200
100
0
1964 1984 2008
2008

|:Bh catch in the Seto Inland Sea (red: 5 year-running mean)




103ton/year

400

325 R2=0.79 —

ys1e) yst4
N
(8]
o

- 1966

175

100 T T T 1
4,5 5,9 7,3 8,6 10,6

H Transparency

Transparency and fish cathc in the Seto Inland Sea (5year running mean)




2004—2012 TL decrease?

Hysteresis of average TL( Trophic Level)
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Reason of hysteresis

103ton/year mg/l
400 0.340
15 ’J 9%‘ 0.320 1975
—p-
s ¢ R2=0.7 oaoy 11986 -

50 ""Q\_,_ 9 0.280 ﬂ ™

5 3 4
S 0240

1
> 9
(@l .
A el ™ % 1966 0260 - @ ;

e
100 1 20.06 1 . 33 - 0.220 . ;
4,5 5,9 7,3 8,6 10,6 004 HERLETH 55 6 6.5
32 - 2009
Transparency
w3 TL
ol
o3
b
g 29 /
28 .
0 200 400 600 Tr'

REE(FLY)

« Accumulation of organic matter to bottom—positive (TN - TP) . negative (fish catch -
average TL)

+ Tkeoka and Murao (1997)



Mutual interaction between water
quality and sediment quality
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Future

Sediment sampling in the Seto Inland Sea (M.E.)
(11981-1987. 21991-1996. (32001-2005.
(4)2016-

M. @. @ no change

Eastern part: @ 2016: species and individual numbers
increase: 30 years after the load reduction

Recover benthos =detritus food chain recover
Release flux reduction

new equilibrium—clean and productive
Seto Inland Sea
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Integrated numerical model (land+sea, natural +social
sciences)

drop denitrification
land coastal sea =
Land use - prevention Material cycling - ecosyst-err%‘ open oeeal
of disastear & [. .. . g variability
opulation - industry Q 1od!vers1ty - |':)rodu.ct1v1t.‘
HOpLEALIL hysical chemical biologitald
Coast-sea rocesses 5 Coastal-open
Integrated sink | release §Coupled with JCOPE2
pottom

Air-coastal sea-bottom

sedimentation -
Boundary condition

Shizukawa model: aquaculture (oyster - scallop - sea algae - salmon) environmental

capacity
Toyama Bay model: change of Tsushima Warm Current and load from land
Seto Inland Sea model: load and nutrients concentration, increase of fish resources



T-P in the upper layer

s
%
L]
0
s
o
3
£
%
Ed
s
40
£
£
£
Ed
15
10

0.0 0.5 10 L5 2 Ommol/m3 —_—

0.0 0.5 1.0 L5 2. Qumol/m3
T

2013.7 T-P in the upper layer 2013.7 T-P in the upper layer

(field observation) (calculation)
RR=1.42 2013 EF ETPLEE
50 - - :1ﬁ¢;§: - - ZE{ﬁ}
.0 rAom ) | PPE | LS ;%?ﬁ&-ﬁ%fi&;ﬁﬁ:; mER | AR ; ks
—e— TP Cal. : : : : :
30

20

T-P (mmolVm?3)

1.0

00




Output of Seto Inland Sea
model

1) hole area: target transparency. TP - TN concnentration
(6.5m. TP=0.027mg/L. TN=0.27mg/L)
target TP - TN loads ( ton/day. ton/day) .
present loads ( % . %)
transparency and TP/TN in the case of 0 loads

2 ) Hiroshima Bay: target transparency ( m)
target TP - TN cocnentration ( mg/L. mg/L)
target loads ( ton/day. ton/day) .

present loads ( % . %) o
effect of tidal flats and sea-grass beds rehabilitation
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DO distribution in the bottom layer

Before Tsunami(2009.9.15)

present (2014.9.15)

Less than 4mg/L in the bay head

Hypoxia in the bay during summer

No hypoxia
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Temporal change of sustainability index
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Synthesis
including integrated numerical model

- Philosophy for coastal management (human and sea, use and
conservation, food security...)

Natural, social and human sciences

- Parameters for the sustainable coastal sea area (transparency,
bottom DO, area of tidal flat and sea weed, nutrients
concentration......)

Field survey, modeling

* Governance for realizing the measures

Committee, visualization of model
results

« Parameters of sustainability
population, GNP,... in the coastal sea
area

« |ntegrated numerical model as a support tool for policy makers

. Integrated model of natural, social and human
sciences



Development of Coastal Management Method to Realize the Sustainable Coastal S

Satoumi Creation

Committas clean, productive and prosperous
coastal sea

Fish food culture

l Economic and cultural evaluation of
Price of fish Ecosystem services
Fish catch
< Fish culture Decrease - increase, land-cover
>ea-grass beds —— Transparenc qu
Y,
MPA Primary = ‘— e L0
production T TP - TN
- Monitoring Shallow area l<— Sand-cover
o rehabilitation
- Driver Release from the bottom
: Management :
C/B assessment < Deepening
modelling Open ocean




Future Earth (2015-2024) by ICSU

RO B
(translation, transparency, dialogue, responsivity)

HEEFAR. A7 —7HRIVT—LDRR
(transdiciplinarity, stakeholder imvolvement)

FRAFIE. WA, FAEHE REEE
(interdisciplinarity, consistency, uncertainity) Co-Production

RELKE. FIRAR. XY
(funding calls, proposals, review, etc.)

AROLE. PH
(research scale, research questions) SRR ‘ ............

Co-Design
HAWEAROKME g
(topic depends on societal emergence)
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* Sustainability — Future-ability
* Natural, Social and Cultural Sciences —  Trans-disciplinary Science — Design Science

“What is the future earth?, future coastal
sea?”

* Integrated knowledge scientists, policy makers, stakeholders....



