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Importance of marine spatial planning (MSP)

e Aichi Target (CBD strategic plan -2020) M'm
U

— SUStalnable use Of ecosystem nited Nations Decade on Biodiversiti .
— 10% MPA etC.... >Needsof spatial evaluation cop1o ﬂ
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- Status In Japan [ ITerritorial sea
e 8.3% in EEZ & territorial sea EEZ

inCI. f iShing r ight area -ggzsct;i'e';is\zzieelstevelopment Area -
(Cabinet Office2011 ) o Marine Fishory Resources

* 0.11% in Territorial sea Development Promation jguw g

3.75% upper 10m deep
(WWEF Japan 2009) without fishery management
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Seven criteria for EBSA identification (CBD COP 9, annex I, decision IX/20)

1. Uniqueness or rarity

Area contains either unique (the only one of its kind), rare (occurs only in few
locations) or endemic species, populations or communities, and/or unique, rare
or distinct, habitats or ecosystems; and/or unique or unusual geomorphological
or oceanographic features

2. Special importance for life
history of species

Areas that are required for a population to survive and thrive

3. Importance for threatened,
endangered or declining
species and/or habitats

Area containing habitat for the survival and recovery of endangered, threatened,
declining species or area with significant assemblages of such species

4. Vulnerability, fragility,
sensitivity, slow recovery

Areas that contain a relatively high proportion of sensitive habitats, biotopes or
species that are functionally fragile (highly susceptible to degradation or
depletion by human activity or by natural events) or with slow recovery

5. Biological diversity

Area containing species, populations or communities with comparatively higher
natural biological productivity

6. Biological productivity

Area contains comparatively higher diversity of ecosystems, habitats,
communities, or species, or has higher genetic diversity

7. Naturalness

Area with a comparatively higher degree of naturalness as a result of the lack of
or low level of human-induced disturbance or degradation




EBSA identified by Japan
(coastal version) From the webste of MOE
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Based on data of species . .
distribution all over Japan yd e.g) Criterion 6

“Without any prediction” 7 Coastal area
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Nineteenth meeting of the Subsidiary Body on Scientific, Technical and Technological Advice (SBSTTA-19): side-event ID3439, Montreal, 2 November 2015.

Integrative observation and assessments of marine biodiversity in
Asia-Pacific region by the strategic project S-9-5 of Japan

This project, Integrative Observation and
Assessments of Marine Biodiversity in Asia
region (S-9-5) consists of six research teams;
1) regional biodiversity in Asia,

2) kelp forest and seaweed beds,

3) seagrass beds,

4) coral reefs,

5) plankton communities in pelagic
water, and

6) deep-sea chemosynthetic
communities. ,

Since 2011, the project collected over
2,213,148 records, and studied to establish
the protocol to select ecologically and
biologically significant area (EBSA). These
results are adopted as expert opinion and
could contribute to achieve the Aichi Target,
and as the baseline data of discussion on the
International Science—Policy Platform on
Biodiversity and Ecosystem Services (IPBES).

2011 to 2

/—{ Project S-9-5: Marine Biodiversity Observations and Assessment

Coastal area I _
/—‘ }—\ VSl Oftshore area L_\\
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Sub-theme 1 Sub-theme 2 Sub-theme 5
coastal ecosystem kelp forests plankton community
Sub-theme 3 Sub-theme 4 S
ub-theme 6
seagrass meadows | | coral reefs deep-sea benthic community
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[ Data integration, analysis, and habitat mapping
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Assessment of biodiversity in changing marine ecosystems

Project members:

+ Japan Agency for Marine-Earth Science and Technology
+National Institute for Environmental Studies

+ Fisheries Research Agency

+ Hokkaido University

+Atmosphere and Ocean Research Institute, University of Tokyo

Funding : Ministry of the Environment, Japan
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Prediction of future distribution of algae
(number of species)
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Yamakita et al. Establishment of a protocol for selecting EBSAs (Marine Policy 2015)

® Possibility of the evaluation of 7 EBSA criteria

Candidate quantitative

indices for each criterion

Data availability

Distribution of endemic species

Unique species assemblage structure

Unique genetic structure of key species
Data on habitat use by important species
Fisheries statistics of important species

Animal tracking data
Genetic data as source and sink populations

Ocean current as source and sink populations

Life history ,uniqueness

Occurrence in endangered species red lists

Data on long-term changes in habitat area

Indicator species information
Data on primary productivity
Area or coverage as a proxy of productivity

Secondary or higher trophic level productivity

Satellite images (e.g., ocean color

Species richness and other diversity indices

Human population data

Data on coastal development

Level of protection as natural reserves

Fisheries data

Industrial use (e.g., marine mining

Diversity, Productivity, vulnerability ,endangered,

Naturalness

Seag
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Possible to use
multiple criteria for
these 5 ecosystems

Insufficient in -

Criterion2
“Data on mobile
fauna”

Criterion 4

“Data on the temporal
dynamics of
ecosystems”



Yamakita et al. Establishment of a protocol for selecting EBSAs (Marine Policy 2015)

® Integrated result in 1 degree
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EBSA identification trials for Asia region

Criterion 1 - _ Criterion 2 Criterion 3

A Total species number of Cnidaria, Arthropoda,
B Mollusca, Perciformes, which were recorded only in the
e || B ; study area in 0BIS. B Distribution of the Indonesian

i

A
- ]

coelacanth Latimeria menadoensis (Erdmann et al.
1998; Pouyaud et al. 1999). C Nesting sites of six
sea turtle species (UNEP-WCMC 1999). D Habitat
area of 137 threatened species except corals and
long-distant migrators. E Distribution of endangered
coral species (Global Distribution of Coral Reefs,
WCMC-UNEP, 2010). F Regions significant for the
conservation of endangered coral species. Optimal
allocation of endangered species was achieved by
complementary analyses of 100 times using Marxan.
Target for conservation was set 10% of the study
area. G Distribution of the giant clam Tridacna gigas,
which are slow growth endangered species. H
Enclosed coastal seas with <10 cm M2 tidal
constituent. (Intemational EMECS Center 2003;
Taguchi et al. 2010; Yanagi and Higuchi 1981). |
Distribution of coral reefs, seagrasses, seaweeds,
and mangroves (Ministry of the Environment, Japan
1994; UNEP-WCMC 2005, 2010; USGS 2011). J
Chlorophyll density averaged between 2008 and
2012 (NASA). K Expected number of species in 10
individuals (Hurlbert's Index, ES(10)) for all taxa. L
Regions with low human impacts, which were
estimated by pollution size and other data sets of
Halpern et al. (2008).

Criterion 4 Criterion 5
G |

Source of records for species occurrence Years Records collected
OBIS 1748~2013 1,120,974
GBIF 1700~2013 842,569
Database NaGISA 2002~2010 2,928
COPEPOD 1974~1981 1,475
PANGAEA 2005 19,100
H.M.S. Challenger Expedition 1874~1875 2,375
Hakuho-Maru Cruise 1972~2006 15,668
Cruise reports Snellius-Il Expedition 1984~ 1985 3,319
Rumphius Biohistorical Expedition 1990 1,989
Anambas Expedition 2002 2,127
Published papers 1939~2012 23,792
Total count of records 2,036,316




Sum and Marxan
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Summation of 12 Complementary analysis o ?5138 /
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Comparative study on issues of Marine Protected Area

Contribution to marine science and policy making on sustainable use

Examples of Agreements and Disagreements

Turtle|Islands Heritage Protected Area
(Majog nesting area of marine turtles)

Island Unit of Mariana Trench Marine National Monument
(High biodiversity of seamounts and hydrothermal vents)

Savu Sea Marine Protected Area
(Migration corridor for threatened species, high nutrient)

Great|Barrier Reef Marine Park
(World largest coral reefs)

Sea area within Asia-Pacific region F;;:r
:‘R‘E‘ Marine Protected Area (MPA) 1.1
- MPA included among EBSA candidates 0.5
MPA not include among EBSA candidates A MPA not included among EBSA candidates 0.6
MPA included among EBSA candidates ki : .
S EBSA candidates (Maximum + Marxan) Sm—— e EBSA candidate not overlap with MPA 13.9

Total area of EBSAs became 14.4% of the study area.
Only 45% of MPAs overlapped with EBSA candidates.



Shifting effort to the
IPBES and

Ecosystem services

WP rrepicrine & Framework

_Intergovernmental Platform on
Biodiversity & Ecosystem Services

2 Good lity of lif
SSESSING referred in o: quallx)o- ife
ATURAL uman wellbeing
the 515 Living in harmony with nature

APITAL &

iving-well in balance and harmony with

‘ *1‘ Mother Earth
-hhh .. E C D S Y S T E M Ability to achieve a life that people value i.a. food, water, energy and \

livelihood security; health, social [elati?nships, equity, spirituality, \
E R v I c E S cultural identity \
A N
The Environment Nature’s | Anthropogenic assets Direct drivers
Resea rch a nd Technology beneﬁtls to h Built, human, social, financial Natural drivers
people

Development Fund Ecosystem goods % Antl::i)‘l::ienic

ERTDF) S15. bv Ministr and services Institutions and governance _ ;
( ) ! y Y (Provisioning, and other indirect drivers | | 14 e'j;'l’c"tl:tfz:"fﬁ‘;’t‘e
Of the E nviron ment R e < Socio-politic, economic, technological, ch'r?ng.e, po'llutic.m,
(FY2016_2020) Nature’s gift e species introductions

Nature
Biodiversity and ecosystems

Mother Earth
Systems of life

Evolution, biocultural diversity
Non-living natural resources

Intrinsic values

Changing over time
e _ Baseline-Trends-Scenarios

1= Authors” meeting for IPBES Asia Pacific regional assessment (17-21 Aug. 2015)

Interacting across spatial scales

Global

National

Local

IPBES scope
I

IPBES level of resolution



BEPSEE Frevicrine s

SSESSING

Framework of the PANCES Project o

S E SYS M
Crises that biodiversity and ecosystem services are confronting in Japan
Crisis 1: Crisis 2: Crisis 3: Crisis 4:
Overuse Underuse Invasive spp. Global changes

Theme 1. Development of an integrated model of social-ecological systems
A and scenario analysis

< Assessment and projection of natural values from ecosystem services> Drivers (direct & indirect)
Theme 2. Terrestrial ESs Theme 3. Marine ESs <Social Changes>
L. * Depopulation
Provisioning » Land use change

* Underuse
+ Science and Technology

i * Trade, etc.

Natural Capital

. =

Theme 4. ) <Environmental Changes>
Multilevel governance of - Climate change
Assessment and projection of natural capital and inclusive | +  Ocean acidification
socio-economic values of ESs wellbeing »  Natural disasters, etc.

E =

Contribution to sustainable development and the inclusive wellbeing
\ based on the mid-long term assessment and projection J

-

Feasibility study of other Asian areas (Theme 1)




Integration of evaluation and connection with scenario

An Index Organized by
10 Public Goals

Status:
-Candidate list was discussed

-Present indicators were listed
(OHI, Costanza, Invest etc)

S9 MoE = Toge = =
OHI Goal EBSA MOE Coral wetland = 2
A Coonomie T A REC P

Food Provision o2 @ @

Fisheries A o N

Mariculture A Current Likely
Artisanal Fishing status * | future
Opportunity
Natural Products ’
Coastal Protection o
Carbon Storage A A
Livelihoods and Present Trend
Economies Reference
Tourism and Recreation o A Pressures

Sense of Place

Clean Waters A Resilience
Biodiversity \ J
Habitats A Y

[ ]
> >

Species (For each goal)



Example of global or national evaluation of
values on ecosystem services

Unit values of annual
ecosystem services [USS/ha/yr]
(Costanza et al., 2014)

B Coral reef  Total: 352,257

1B

2 Seaweed bed Total: 28,916
: Tidal flat  Total: 193,843

cf. Tropical forest: 5,382

Evaluation of economic value of wetland 2014

Coral reef value assets in Japan (Committee of the Ministry of the environment)

— Tourism and recreation

. . A P U . P .
240 billion yen/year Ecosystem Services (g:lclfo/nyi) (/I?g:l?yr":
miliion

— Fishing

Provisioning  Food 90.7 1.85

(commercial seafood) 11 billion yen/year
— Coastal prf)tection function Regulating \c;\tljaaﬁ?frication 296.3 6.03
7.5-84 billion yen/year Habitat Habitat 218.8 4.45

(Supporting)  offering

Cultural Recreation, 4.5 0.091
Environment
education

Clamming was only one evaluated



: _(Marine Diving 1974 Dec.) '
Trial of the evaluation of

Marine Cultural Ecosystem Services:
% Diving

Question: e
1) Is there ga ps between



Distribution of Diving shops
vs coral reef area and population
: prefecture level resolution
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Distribution of Diving spots
vs coral reef area /population
: 10km grid level resolution

® Alldata ® Okinawa © Shizuoka © Wakayama @ Tokyo
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Maximum potential will be limited by natural capital (coral reef area)



Present distribution by the model

Area (ha) of the reef
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RCP8.5 2050 increase in area and northward up

Area (ha) of the reef
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Future gaps in the diving use
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Gaps :F:::H:H:l:ﬁ"" =

= =)

3 éﬁd‘ttﬁtﬁi"‘" T

—SSEEC i iTSE22%

|||||||
e

L

it
|

kT

3 H = : EEis
] 40 =-- 5 A4+ o EEE f::—: !--...---l--ﬁ-'

- @IHH@ ﬁrﬂz:; EI ;.]I

mE

P R



[ In di
Target ecosystems discussiop ]

discussed in marine theme of S15

— (Mangrove)

— Coral reef

— (Salt marsh)
— Seagrass beds
— Tidal flat

— Rocky shore (seaweed beds) g
— Offshore (until the continental shelf) +
— Aquaculture
— Sandy beach




Final Target of our theme

Making present and future maps based on assessment and
projection of marine natural capital and ecosystem services of
Japan coastal zone

3-1

: : : 3-1
Constructing a database/environmental variables Integrating
of natural capital and ecosystem services (ES) assessment of
3-2 3-3 natural capital and
Assessment of . 3-4 ecosystem services
. . Scenario
Interaction . nder | Predicting and N
between yses u e ES Projecting and
natural capital future el Mapping at
and drivers environment under marine nationwide scale
-terrestrial—marine. Change management T
assessment model with OptiOﬂS Assessment of
Theme 2 impacts on
economy under
scenarios

Promoting collaboration with subthemes and 6?evious projects (S-9, S-13, S-14)



Members

3-1)Japan Agency for Marine-Earth Science and Technology (JAMSTEC)

Yoshihisa Shirayama , Takehisa Yamakita, Yoichi Ishikawa , Hiromichi lgarashi,
Hashioka Taketo , Yoshikazu Sasai, Yushi Morioka , Yasumasa Miyazawa,
Hideaki Saito , Takashi Hosono , Yusuke Tanaka , Misako Matsuba , Sachiko
Oguma, Emily Skeehan

3-2)Hokkaido Univ.

Masahiro Nakaoka, Norishige Yotsukura , Masahiko Fuijii , Junjiro Negishi ,
Takashi Denboh , Jun Shoji (Hiroshima Univ. ), Ryuta Terada (Kagoshima
Univ. )

3-3)National Institute for Environmental Studies (NIES)
Hiroya Yamano , Tohru Yabe , Takahiro Kubo , Koichi Arita,
Takahiro Tsuge (Konan Univ. )

3-4) Japan Fisheries Research and Education Agency (FRA)

Mitsutaku Makino, Nanami Atsushi, Takaomi Kaneko, Masakazu Hori,
Juri Hori , Masaaki Sato
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AP-BON and Marine Lo _"®

data archive/curation

Database of S15 PANCES...-..
j.-—.- =y L., e I {;.r"bg’ -
BISMal, OBIS = -...,rIVI :’JL

(local node by JAIVISTEC)

Several marine env. s
data such as DIAS

Plan of M-BON M BO N

Marine Biodiversity
Observation Network

lllustration courtesy of F. Chavez/K. Lance
(Monterey Bay Research Institute/MBARI)
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