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Development of Coastal Management Method to Realize the Sustainable Coastal Sea (2014-2018)

P.l.; T.Yanagi
Theme 1 Theme 2 Theme 3 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
\ \/ \l/ /Theme 5

Synthesis
Integrated numerical

model development

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

Integrated Coastal Sea
Model

X/ visualization

Environmental Policy

Committee (Three types)

1.5 million USS/year
—— Global dispatching



Theme 1; Seto Inland Sea

|. Different production systems in bays and
nadas

v"  Nutrients ~small fish/ bivalves
(Hiroshima Bay~ Bisan Strait)

v' Population dynamics of herbivorous fish

II. Function of tidal flat and sea-weed bed

v' Water quality and production
v'  Expansion of euphotic layer

I1l. Suitable nutrient concentration for each
bay or nada

IV. Disappearance mechanism of hypoxia



omes (0% € €58

Qf: 43.7
0 < — ND
200 = . 237 49 21.7 m el
A “ ﬁ l i Shinka S r‘in
coas‘al = intertidal zone } % : p g
Summer
2 Nov 2006
el <:J o= 0.8
21.4 -. ﬁ.& 204 148 :;: ;g
20.3 g [_T ' ‘g‘ . Autumn
bites i intertidal zone
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Sea-grass bed: quick material cycling

short-term regeneration of nutrients ?

Tada et al. (2014)



Theme 2; Sanriku coastal sea

1) Management of eco-tone created by big
tsunami in 2011

2 ) Material flux from forest-river to coastal sea

3) Satoumi creation for recovery from tsunami
disaster



GeoEye-1

2009. 11. 4 2012. 2. 22 2014. 1. 15
2011.3.11 : big tsunami

Orange: sea-grass
Yellow-green: sea-weed

What kind of human interaction is useful for recovery of sea-grass and
sea-weed beds?

Discussion with local fishermen

Komatsu et al. (2014)
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Destruction of sea-weed beds from 2014 to 2015



2500

2000
A
1500 l/\/ \/“\ — Iwate
1000 o
M\ / -u- Miyagi
500 ¢
O T | 1 Sea_
2000 2005 2010 2015 ,
urchin
600
500 A A
400 A VA
300 «\\\J/ \k\*/;/, ~ lwate
200 "*Y/ \ A = Miyagi
100
0 | | ~ abalone
2000 2005 2010 2015




Theme 3; Japan Sea coastal area

Topic 1: Mechanism of environment variation in the Japan Sea
Numerical hydrodynamic model and ecosystem model

Topic 2: Future projection of the Tsushima Warm Current
Effects of global warming and human activities in the East China Sea

Topic 3: Effects of environmental change to higher trophic level
ecosystem in the Japan Sea

Environmental change in the Japan Sea — Higher trophic level ecosystem
Topic 4: Spillover effect of MPA for biodiversity

MPA designation and its effects to biodiversity
Topic 5:International management system of the Japan Sea

Cooperation with NOWPAP (NOrthWest Pacific Action Plan)
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Where and when is the most effective for MPA ?

Guo et al. (2014)



Theme 4; Social and Human sciences

1) Economic value of ecosystem service

2) Sustainability evaluation and ICM (Integrated
Coastal Management)

3) MPA and fisheries

4) Three-step management strategy

5) Satoumi story for involvement of citizen

* Integrated numerical model development as a
support tool for policy makers with Theme 5



Seto Inland Sea
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Sanriku coast
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Synthesis including numerical model

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

Natural, social and human sciences

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

Field survey, model
Governance for realizing the measures
Committee, visualization of model results
Measures of sustainability
population dynamics in the coastal sea
area

Integrated numerical model as a support tool for policy makers
Natural, social and human sciences model



Theme 5

2014

2015

2016

2017

2018

Road map for integrated coastal sea model

Theme 1
L Transparency, DO in — Nutrients, Sea-weed in — O'yster'in — Hypoxiain -
: Osaka Bay -‘ 4 Harima-Nada Hiroshima Bay 3 Dokai Bay
' ' |
Theme 5 | Theme 1 Theme 2

Theme 5

Transfer coefficient in

Carrying capacity of oyster culture in
’7 The Seto Inland Sea

Shizukawa Bay

!

Theme 5 Integrated model of natural,

social and human sciences <— Results of social and
human sciences 4

Visualization of model results
Themes 1,2 and 3

j Field observation = Shizukawa Bay model < Social science in the watershed
‘ | |

h “, ' Theme 4
Theme 2 . Material transport model from forest,

field, river to the coastal sea

Theme 5 %
Seto Inland Sea in 1950 and 2050

Integrated model
) Theme 1

V

clean, rich and prosperous coastal sea
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Future Earth (2015-2024) by ICSU

MERRON R
(translation, transparency, dialogue, responsivity)
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// {transdiciplinarity, stakeholder imvolvement)

SENEE. BAtt. FHES seEE
(interdisciplinarity, consistency, uncertainityl  (Co-Production

wain aien wxw)

MROLK. EH
{research scale, research questions) ﬁ.ﬁ. < ------------

HENEREORL M Co-Detian
(topic depends on societal emergence)

Vsesessssseseee=s

e 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....



Special session in EMECS 11 (2016)

* Transdisciplinary Study for successful ICM in Japan
(Satoumi)

neme 1: Seto Inland Sea

neme 2: Sanriku coastal area

neme 3: Japan Sea

heme 4: Social and Human Sciences
heme 5: Integrated Numerical Model
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e Comments from foreign viewpoints
Menasveta, Ducroty, Eric,........



