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SUMMARY

SUMMARY

A study on establishing a long term plan for global
marine scientific research

W Definitions and features of marine scientific research

O Marine activities refer to:

(@) Surveys or explorations on seabed planes, lower layers or upper water
zones and surrounding airs, in order to identify natural phenomena in
the ocean

(b) Collection or analysis of data and resources obtained, in order to get
knowledge on marine environments

(¢) Global marine scientific surveys, explorations or observations thereof:

- Fluid mechanics of geophysics, sea current flow, tides or waves,
turbulent flow
- Biodiversity, ecosystem for practical use of bio resources
* Ecosystem for identifying microorganisms’ ability to regulate marine
environment
- Marine ecosystem or substance circulating system, biogeochemical circulation
resulting from changes in global environment
* Understanding of interactions between global environmental system

and biological, chemical, or physical processes in the oceans
O Features of marine scientific survey

(@) Mandatory to establish infrastructure including large research vessel,

ice-breaker, and unmanned submarine for deep sea use
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(b) Survey of climate change and marine ecosystem is featured by lower
practicality and higher uncertainty.
(c) Public oriented technology for advancing basic science

(d Huge investments at initial stage due to the use of massive infrastructure

W Background and needs

O Increasing demands in surveys of marine physics on a global scale for
understanding ocean as climate regulator.

- A wide variety of substances, heat, water, gas or energy is circulated in
the ocean and atmosphere environments, both of which affect each other.
Hence, the ocean plays a critical role in global climate system.

- With increases in irregular phenomena resulting from climate changes in
global environment, the global programs for physical observations are in
progress in order to monitor changes in marine physics and scrutinize the
correlation of global climate system with the ocean’s function; WOCE
(World Ocean Circulation Experiment), CLIVAR (Climate Variability and
Predictability), TOGA Tropical Ocean Global Atmosphere)

O Approval for adopting the 4th Integrated Assessment Report (AR4) for
policy-makers at IPCC
- The International Panel on Climate Change (IPCC) submitted its 4th
Integrated Assessment Report (SPM) to international society (Valencia in
Spain on November 2007), whereby all of global nations came to
recognize that it is obvious that climate changes result from global
warming, leading to various adverse effects. Globally, nations are
reflecting alternative approaches to adapting to or mitigating climate

changes into policy-making at national level in a concrete way.
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SUMMARY

O Activating international researches on biogeochemical circulation in the
ocean and ecosystem reactions to global climate change.

- Since 2000s, international programs and organizations are established and
implemented; IGBP (International Geosphere-Biosphere Programme), SCOR
(Scientific Committee on Oceanic Research), IMBER (Integrated Marine
Biogeochemistry and Ecosystem Research) and SOLAS (Surface Ocean-Lower
Atmosphere Study).

- In parallel with such global trends, S. Korea is also required to develop
our specific programs, explore variable approaches and upgrade scientific

knowledge on global or oceanic changes.

O Global disasters on a massive scale
- Recently, global climate changes abruptly take place elsewhere: frequently,
we see natural disasters of a marine origin including tsnami or seismic sea
waves from El Nino, rising sea levels and temperatures, typhoons, or
floods, resulting in massive damages. Accordingly, more global efforts are

prevailingly turned toward alleviating impending global issues.

O Cut-throat competition in the use and development of marine bio resources

- The ocean is an origin of life and evolution, which is inhabited by as

many as 1,200,000 unknown living species, about 80% of animals and
plants on the earth.

- Advanced nations are already frontrunners in marine science and technology,

focusing on exploring or exploiting new organisms or resources in the

ocean on a global scale.

O Slow economic growth due to difficulties in developing or procuring
resources globally
- In terms of industrial activities, S. Korea has been importing raw materials

that go through processing, resulting in finished products which are in
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turn exported. As global resources are likely near exhaustion in the future,
some of difficulties in securing resources may bring about sluggish
economic growth.

- In preparation against resources deficiency, the country is required to
actively explore and develop resources in teamwork with resource rich
counterparts and base research centers therein which will support the

technology for joint projects and participate in expeditions.

O Hyper-competition in preoccupying marine territories
- As the value of ocean is increasing, disputes over jurisdictions are
increasing among neighboring nations that keep eyes on maritime
territories, triggering actions to make scientific surveys into the seas.
Developed nations have already accumulated the knowledge and

materials on marine science.

O A new paradigm of economic system is geared toward sustainable low
carbon and green growth, with constraints within the framework that will
limit the use of fossil fuels to preventing from disasters due to global
warming and climate change.

- Based on new knowledge of marine biomechanism, U.S.A, Japan and EU
carry out the projects relating to energy and environment; alternative

energy, eco-friendly ozone treatment, or carbon dioxide sequestration, etc.

O Important to turn our eyes toward oceans along with global marine
scientific researches in terms of economic, national defense

- Inevitably, we would have to share potential benefits from maritime

resources with relevant coastal nations; in other words, we are given the

chance to develop the resources in return for our technological, financial

supports for the nation rich in resources.
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SUMMARY

- It is important to address that Korea should have a higher perception on
why marine ecosystem and environment should be protected for
sustainable development than ever, while providing a social, cultural

foundation necessary for exploring the oceanic markets around the world.

W Purpose, details and scope

O The purpose of study is to map out comprehensive plans for mid-long
term projects that involve explorations in the oceans based on studies of

adaptations to climate change and of procuring resources.

O Analyze changing environments and trends at home and abroad.
- Make an in-depth analysis of local researches on the ocean.
- Review the history, purpose and status of oceanic researches overseas.
- Examine international programs, regional cooperation, bilateral collaborative

programs, and future demands that involve marine science.

O Present the policy direction for mid-long term development in global
marine surveys.
- Establish long term vision and goals for 2020.
- Devise strategies to advance marine scientific researches for attainment of
goals.
* Select international programs for extensive participation in the
researches.
* Determine the projects for marine scientific researches to be extended.
* Identify the challenges to new marine scientific researches.
* Establish infrastructure for oceanic explorations and train human
resources.
- Determine priorities in advancing strategies and draft mid-long term road
map.

- Map out the plan for marine scientific researches on a global scale.
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- Determine qualitative, quantitative performance indicators and goals by

project.

O Plans to advance new international programs for global marine scientific
researches

- Present the plans for goals, contents, technology development road map,

practical strategies, expectancy, applications, budgets and human power

for international programs involving global marine scientific researches.

O PFeasibility study (F/S) of project
- Identify the feasibility of projects in terms of technology, economy, or

policy for necessity and reasons for government supports.

O Expectancy and application

- Present the applications of research results and expectations therefrom.

O Scope of researches in deliberation
- Make oceanic explorations on and around the Pacific Ocean, the Indian
Ocean and the Arctic and Antarctic areas.
- Focus on local areas directly affected by climate change in relation to

oceanic explorations.
- Explore bio and mineral resources in connection with expeditions on and

around the Pacific Ocean and the Indian Ocean.

MW Policy for mid-long term development

O Long term vision and development goals for 2020
- Vision: Positioning as global marine power by improving technology for

global marine scientific researches
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SUMMARY

- Goals
* Solve impending global issues through oceanic researches including
adaptations to climate change and exploring resources.
* Secure marine economic territory through procurement of maritime
minerals and bio resources.
*Take a lead in marine scientific researches in teamwork with

international institutions.

O Advancing strategies
- Improve the level of participation in global marine scientific research
programs.
* Level up the participation in marine scientific researches in joint with
international organizations.
* Devise the approaches to extending the targeted research areas on a

global scale.

- Extend marine scientific researches in progress in Korea.
* Advance marine scientific researches applying massive infrastructure
such as huger research vessel.
* Design research projects in connection with global marine explorations.

* Jointly pursue R&D through interdisciplinary fusion projects.

- Advance to motivate the challenges to new marine scientific researches.
* Establish the system to collaborate with industry, academy and research
institutions.
* Extend strategic investments by inducing projects for adaptations to
climate change and oceanic explorations.
* Develop large scale explorations for preemptive acquisition against the

exhaustion of bio and mineral resources in the ocean.
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- Infrastructure and human pool
* Establish infrastructure and applications for global marine scientific
researches

* Educate and train human resources for marine scientific researches.

O Focus on key developments
- Select international programs for extensive participation.
* Consider whether they are suitable, impending, easy to participate,
closely related to local researches, in terms of marine scientific research.
* International programs: GOOS, NEAR-GOOS, CLIVER, IMBER, SOLAS,
GEOTRACES, BIO-GEOTRACES, C-MORE, GLOSS, DBCP, GHRSST

- Select and develop projects for global marine scientific researches to be
extended.

* Research projects to be selected and developed: adaptations to climate
change, ecosystem survey, exploration & exploitation of mineral resources,
expeditions on the Artic and Antarctic Oceans, in consideration of
parameters: changing environments, local or global, appropriateness,
timeliness, or priorities.

* Key priorities: POSEIDON, GAIA, ARGO, IODP, polar climate change
observations and prediction techniques, circulation of icing waters in the
Southwestern Antarctic and analysis of sub-ecosystem features,
expedition for mineral resources and thermal deposits in deep sea beds,

and exploration for maritime bio resources

- Identify the new challenges to marine scientific research projects.
* For climate change, existing local researches are limited to the
Northwest Pacific Ocean, requiring to be extended to sea areas
including the Pacific Ocean, the Indian Ocean and Indonesian

through-flow (ITF) which directly affect S. Korea.
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SUMMARY

* Develop the programs to explore ecosystem, including expeditions for
ecosystem in extremely cold areas and new marine bio organisms, so as
to ensure source technology and materials required for the 21st future
industry.

* Develop the programs to explore alternatives such as mineral resources,
marine energy and bio organism, in order to overcome the crisis of
exhausting energy or resources on land.

* New international programs include researches on marine ecosystem

and climate change and national strategic metal ores.

- Establish infrastructure and human pool for marine expeditions.
* Necessary to have techniques to install and operate hi-tech equipments
and devices for exploring minerals and bio resources in deep sea,
resources on EEZ in the context that huge investments are being made

at national level due to their importance.

B New challenges facing researches

O Studies on marine climate change and ecosystem through marine explorations
- Tropical Indo-Pacific water transport and ecosystem monitoring experiment.

* Examine the effects of tropical sea waters on sea areas surrounding
Korean Peninsula by monitoring the changes in ecosystem and the
volume of sea waters that flow through Indonesian sea areas located

between the west Pacific Ocean and the Indian Ocean.

- Study marine ecosystem and substance circulating system depending on
changing environments around the world.
* Global environment is rapidly changing at a faster pace than we

manage to cope with to or adapt ourselves to it, and especially, marine
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ecosystem is extensively changing in close relations with biological,
physical or chemical processes. So it is needed to identify how
biological, ecological, chemical, marine physical elements interact with

these processes and predict changing global environments.

- Define the functions of marine ecosystem and application studies
* Identify the supply of living sources or organisms and their interactions
with changing global environment by exploring marine bio resources

and analyzing their ecological properties in a systematic way.

O Exploration of national strategic metal minerals
- Develop technology to explore manganese crusts in the Southwest Pacific
Ocean.
* Secure prospective areas in which strategic minerals may be stably
mined on a long term basis through marine explorations on
international waters, EEZ in insular states and take an initiative in

exploring marine resources with our independent marine technology.

- Exploration of thermal deposits in Fiji.

O Establishing infrastructure and human pool for explorations on a global
scale
- Studies on equipments and its operation for exploration of mineral and bio
resources in deep sea
* Establish i) precise positioning system ii) close-up/observation system
iif) high definition/ultra precision video system that are necessary for
explorations on deep seabed planes and update techniques to operate

related equipments and devices.
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SUMMARY

W Feasibility study

O Research of public purposes
- Through oceanic explorations, researches on marine ecosystem and climate
change are intended to define the biomechanism and predict potential

climate changes that highly likely affect S. Korea on a long term basis.

- Global marine scientific researches typically require sizable investments
than those of a private scale and results therefrom affect the marine

scientific industry as whole.

O Compliance with upper-tier projects in the field of marine science
- 2020 Marine Technology Road Map (drafted in 2011)

* Recently, devised top 13 strategies and 50 key challenges i) to cope with
climate change and disasters at and around coastal areas, ii) secure
marine economic territory, iii) promote marine industry, iv) predict and
counter global climate change, preoccupy maritime resources, and fortify

sovereignty over marine territory.

- The 2nd marine fishery development master plan (2011~2020)

*In order to cope with new trends in changing marine environment in
the 21st Century, strategies were presented to develop and advance
technology and create new driving forces for growth in marine science,
along with key challenges to improving competence, developing future
marine resources and core technology in relation to marine science and
industry, preserving marine environment for green growth and

upgrading techniques for explorations.
O Differentiation from existing projects

- Exploration programs are firstly initiated by MLTM locally, for the Indian

Ocean, coral triangle and ITF areas.
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* Possible to create synergic effects from researches on global climate
changes in connection with GAIA (to develop an integrated model to
improve precision in forecasting) and POSEIDON (to identify the effects
of the Northwest Pacific Ocean on sea waters adjoined by Korean

Peninsula).

- For researches of marine bioresources, the current projects in progress are
limited to explorations at and around local coastal areas or those in
resources-rich nations overseas.

* New challenges are geared toward researches on biomechanism and
marine species or resources with biodiversity in deep sea or the Oceans,
and their origin and evolution, differently from ideas or approaches of

existing projects.

H Expectancy

O Networking for global marine scientific researches

- Establish global networks connecting the Southeastern Asia (Indonesia),
Micronesia (Korea- South Pacific Ocean Research Centers), and South
America (Peru) and Arctic and Antarctic Oceans, in order to activate
global marine scientific researches.

- On a short term basis, activate marine scientific researches for some of the
Indian Ocean and the Pacific Ocean that greatly affect coastal areas in
Korean Peninsula, in order to reduce adverse effects on local climate
change and ecosystem and take measures at national level.

- On a long term basis, upgrade the technology for deep sea explorations
through longitudinal explorations by applying global networks, in order to
improve the ability to predict global environment and solve economical,

social problems and devise national strategies in the future.
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O Solution for current international issues through global marine scientific
researches

- Supplementary researches on the Northwest Pacific Ocean and Indian
Ocean that directly affect Korean Peninsula, against recurrent natural
disasters caused by rising sea level or temperature or global warming.

- Actively participate in solving global issues as part of strategies to get data
and technology relating to climate change through studies on climate
changes in the Southwest Pacific areas (climate change modeling, El Nino
and la Nina) in teamwork with international organizations.

- Raise our national prestige and image with performances in climate change
and marine ecosystem through longitudinal explorations and overseas joint
projects for the Pacific Ocean, the Indian Ocean and Arctic and Antarctic

areas.

O Preoccupying future marine resources by exploring samples of marine
bioresources.

- Establish the foundation for ensuring and applying marine bioresources in
collaboration with nations rich in marine bioresources with biodiversity
and through hi-tech infrastructure for explorations on the Oceans and
deep sea ecosystem.

- Serve as base station to provide academic or industrial institutions, local or
overseas, with marine bio resource samples that are collected at
longitudinal explorations or bio hotspots in the Indian Ocean and the
Pacific Ocean.

- Establish national database to explore, preserve and manage bio resources
or microorganism or test samples, for sustainable application or

management of resources, mass cultivation and supply of samples.

O Stable procurement of strategic metal ores through exploring marine
minerals
- In addition to manganese nodules in deep sea, thermal deposits in Tonga

and the Indian Ocean, manganese crust, gas hydrate, continue to explore
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mineral resources in the Pacific Ocean and Indian Ocean.

- Increase the rate in which we self-support strategic metal ores up to 30%
by 2020 from 1 % as of present time, under strategies for manganese
nodules in deep sea and thermal deposits in Tonga.

- Preemptively ensure economical quasi-maritime territory and future mineral
resources, by acquiring the rights to explore, develop or commercialize

manganese crusts and thermal deposits on sea beds.

Application

O Apply to establishing long-term strategies for securing strategic metal ores

32

and marine bio resources necessary for raising the efficiency in

industrialization and the quality of life in modern society.

Use as bridgehead for an economical, industrial foundation in unexplored

insular states, focusing on the Pacific Ocean and the Indian Ocean.

Use as driving force for creating or improving marine industry through
developing high technology for deep sea or marine explorations, taking a

lead in marine industry in the 21st Century.

Use as data and materials for restructuring legal systems, in order to cope
with global trends in developing mineral or bio resources in deep sea,
including adaptations to changes in climate or marine environment,

eventually maximizing our national interests.

Use as data and materials for mapping out future strategies for national
development and growth, including adaptations to climate change and

preemptive procurement of materials.
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3) Surface Ocean-Lower Atmospheric Study Project
4) An International Study of the Marine Biogeochemical Cycles of Trace Elements and their Isotopes
5) Center for microbial oceanography: research and education
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ICED Activities

Figure 9. Simplified representation of ICED activities illustrating links between the three main areas:
modelling, data synthesis, and fieldweork, all of which will be guided by close collaboration and
multidisciplinary integration of knowledge from research groups operating throughout the Southern
Ocean. The three main activity areas and their outputs will be linked together through workshops and
other communication strategies, resulting in a responsive and dynamic programme.
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- Sea-ice biogeochemistry and interactions with the atmosphere

- Ocean-derived aerosols: production, evolution and impacts

- Atmospheric control of nutrient cycling and production in the

ocean

surface



A

Ship plumes:

supply to the oceans

Zone(OMZ) systems
SOLAS Observatory and

large-scale field experiments

HXIFH st =AE et A 2H=23

impacts on atmospheric chemistry, climate and nutrient

Air-sea gas fluxes at Eastern boundary upwelling and Oxygen Minimum

MOIN: the Minimalist OceanSITES-SOLAS

- a compendium of proposals

Figune 4, The stucars o SOLAS

Fiquee 11, FINCRESEs in ndl lowet
imaga: US SOLAS

o Hié 8RERANGA OF MAGS, Momentum and heat

O Fotrlol %7ke] SOLAS A-3he] &3}

- SOLAS #3839 HL3lo= =

- National Networks :

LE, =,

- 20109 HaAo=

Aol §7]7F
ol71el w7t Fojstal oA IS
DMS A2k}
Hl Akademic M. A. Lavrentyev:

19), d&@1%8)°l Fosta A+
T7MEY = Fsta A= =7tEdde 57, U

on, FFEANE TFFH

so] 67) thstel A 33wl Hajol A
e BAEAE S A e

ul 3% 3}
- SOLAS #¢d Z2AEJ T/ HQ olxo} IR+ YE, 3k, BA
of, 1%, ==, Ut 5o A=
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[EAST-1 2009] East Sea Joint Cruise
« 1 9 July 2000 ~ 18-July- 2009

O3 4-20. SOLAS SHZUHEIT A &gt SH=AL

o

L B S0LAS network o

12 4-21, SOLAS HX|7 WEY3
@ =A | F3e}, A3t ==Y

B GEOTRACES(W|#H¢4A 2 994 FA ZFAZTE3Y, An International
Study of the Marine Biogeochemical Cycles of Trace Elements and their

Isotopes)

O GEOTRACES Z=z1# 7|8
- Wy SAZZIaYod ZRAES ] SCORGIFATHALINE T3l 55
3 71853, 435+=d GEOTRACESE SCORE %3 A|&d A3 =
a9 F sty

» 160
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- 19706 d 2] GEOSECS (Geochemical Ocean Sections Study) = A|Z=Z 713
o]T 3 kslEl Hofz ZAloz 3 ZAZEATLY Baz 2003 <k
38t #8A1ES F4 02 GEOTRACES =A| A7 Z 1390l 299
37 FAEO AZE o, 2010 29 108 o] Hy] zraYoew

e,

HEL S olsfsfor jth= &
gl mA= & olshstr] HsA F =
of Wik 71EH EXE gosfof 3k, QIzte] FFo] o] 8A4E FE

AAE Qe ATAoR dotstu @
IE sAATEE, TRA= AT, GEOTRAC

- Theme 1 : Fluxes and processes at the ocean interfaces
* Atmospheric deposition
* Continental run-off
* The sediment-water boundary

¢ Ocean crust

- Theme 2 : Internal cycling
* Uptake and removal from surface waters
» Uptake and regeneration in the sub-surface ocean
* Regeneration at the sea floor

* Physical circulation

- Theme 3 : Development for proxies for past change
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O solAlol #7159 GEOTRACES ¢+ #o] &3
1?_]__

* Factors controlling "direct’” proxy distribution in the ocean
* Factors influencing the distribution of “indirect’ proxies in the ocean

* Palaeoceanographic tracers based on sediment flux

12 4-22. GEOTRACES ¢i1&s X|H

In red: Planned Sections. In yellow: Completed Sections. In black: Sections
completed as GEOTRACES contribution to the IPY.

Ml oot

v
se 7

Foprlor =Tt T A, T, U GEOTRACES Z =713 7))
elo] ZAFEHA AFHeRE FAsta Us

2-gYggtE 20099 Korean GEOTRACES X Z1#o] 7|8 HA = wh5o] %
O} o}F oA il Y= FEHE ofr|ots] oA o] FEHo| iRl
PE FHOZ doprta e A% vHFdL: APES A clean A|2FHl o]

=2 =
gFALAY FE5o] AhH GEOTRACES 23S 438 4 92
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B BIOGEOTRACES

O BIOGEOTRACES xZ2Z 13 7§ &
e

- 201089 10879 F4H]7) A* GEOTRACES A|7+% 3l oF3}sta 13
FrEado] FAHo R AZH F, A7) JAPEHAEA g v HFAdLAE
oA QFE H ALY FTFS B AL AR YEQAAS FxE

- 53] "A sHAAEAY AEF 249 T840 AAHTA 20109 HH
BIOGEOTRACES7} BlE4# ZAAT Zzasos Azy. 2011deE
BIOGEOTRACES7} 52 =4 HE—:‘,i ©2 wH5ojx|a1 BIOGEOTRACES

Z e ofof k= Aol 9
ol dAjste olm dF AFAE9 FEol AFE. T4 ZEIAPLE A
5

ZE A ggkoyt w4 Z2ads H% 7|24 22 AFEva &

o] F2]Z science plani} implementation plan®]

o) JEeR
PO =

=2 r
rod
=
o
v
o
Jat
T
ol
ok
rr
P

- BIOTRACES?Y] 9F+= thS-8
- GEOTRACES Z Y ES3 AM&3to] njFAdLEEoL AASH
s

1>
Ml oo
i

EER

i

I
2]
d % A2EFaE 25 D BALE 42 A7A
A2}, Coccolithophores, picophytoplankton, F%&F &%)

He d7E A AAEH B2E 2Estal e 8743 840 g

T

O FQ=AHQa A
- PICOPLANKTON : Flow Cytometry (glutaraldehyde preserved samples),
Single Cell Genomics (glycerol preserved samples), qPCR and Metageno
mics (sterivex filters)
- NITROGEN FIXATION
- ARCHAEA : flow cytometry® #4138 ¥H|glo} 2 archae Fofl W F
%, 9e|glole] #2183 54, Crenarchaeota ¥ Euryarchaeota®l thst A
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O BolAlo} =719 BIOGEOTRCES 4+ 7| ol &3t

- BIOTRACESE FAlZ #HAstar = ofro} F7le= dEo] 20109

BIOGEOTRACES &% & 43)3%
® dA FAFA FAZZaY

B Global Open Ocean Deoxygenation Program: Impacts on marine

biogeochemical cycles and ecosystem (GOODOP-IMBE)(%})

O GOODOP-IMBE Z =213 7]8
O

164

Abd/fats @4 Adsldon REds so2 A5 YEd del
Aeut HZ S0 A7 VIFHER A A7A 293}, s dds,
e o sol T2 sidelaRA BFoAal fle Zhvdl H gl e
Ada /@i ddsol YL sle Zlo] 2AEA, tigaA e o3t
e AA S7kska F3€ AoRa GSHI s

e dlde BE 2718 AEse AT dasty s drie A
Agetd ool glolMe ¢EE 24k A nHFTE A7E o
ghob AduE 433 B fFed WIE AT FAN ] Ada B =
Aa @AE s ARG B ARAC vAs 9FEe 442 A=
Hioglew, 53] &3}, g3 5o tE &744 oy veeo] 534
o2 Agstd slF Al=del & FF= = AR 454

of ZRade dA A7H Z2IY Vs Ee A9 d7des A
THIZEO] AFEL dHal & 4 flow, U oA FoleR g

<

ol¢} #AHH 3|97} FA|F 39 (Ocean Deoxygenation and Implications on
marine biogeochemical cycles and ecosystems)7} ZaZ~of| A 2011 10€ 24
~26947F NHE JFolH AL = A=TE ofAoF ITkE Fofstal 9o

W 38 SEARANE FF, Awst FoF
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® "= qF AeA A7 R u§ z23Y

Bl C-MORE(Center for microbial oceanography: research and education)

O C-MORE Z=271# 78

C-MORE Z 2132 2006d 8o vl= =FHgstAce] XYL ol 3}
A 2o 7 AZEEH, o] T2 aW e HZHL e 7|uk

=
g2 FEsa Qe AFP RS TId FH U o8 3

o]
ATHAE = dzde fR/eA%H 1d 58 T9Y
TR/ EAES 7122 3 A AN EY *Mﬁ}fﬂ‘:‘ o A FH &l Y37
ANMel 4 = AH HEQAL YA ZHAE PXIE ZRAAE
o To] X3E. S #A ZItA CMOREE 741%—% AFA|=Fo 2 A

O C-MORE ZgZ1alo] ¢ oJjHo}f

nAETEE AT Als, B EFATEH ARAZA AT

AR E EQUAL/ BA, AL, , dyA] B g o3

71FHEL QASt mAdE ZEAXY A4 B AE5H F7) 3A ZUEY
AE R, HFH AlEdeld B/ A=

) _Cell sorting, Design, engineer, and field test new
isolation and cultivation. sensors/instruments for autonomous
Genome libraries. genomicand metabolic measurements.
Bioinformatics. Adaptive sampling.
DMA arrays, QPCR and proteocmics. ) Data and _
Field expariments information synthesis,
including substrate uptake Food web model
and growth kinetics. development.

Theme ll
Microbial
Metabolism
C, M, P. Energy

Flow

Theme Il
Remote and
Continuous

Sensing of
Microbes

Census, abundance, Ecosystem pertubation and response,
and distribution. Long-term surveillance of physics,
Community structure. biochemistry, and ecology.
Hypothesis generation and testing, Hypothesis generation and testing,
Community function and factors Ecosystem state prediction,
controlling ecosystem dynamics. Hypothesis generation
Hypothesis generation and testing. and testing.

2 4-23, C-MORES| £ "3 H|¢h H|of JHE =
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o] v = Y& AF (POSEIDON)
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- China Sea Coastal Province (CHIN)
- Kuroshio Cuttent Province (KURO)
- North Pacific Tropical Gyre Province (NPTG)
- North Equatorial Countercurrent Province (PNEC)
- Pacific Equatorial Divergence Province (PEQD)
- Western Pacific Warm Pool Province (WARM)
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A A FEAY FAME H3lA= ArcGIS system, Spectrophotometer, TOC
analyzer, Nutrient Auto Analyzer, HPLC, AF-demagnetizer, Spinner
magnetometer, core cutting system, Grinding & Polishing, Gamma-ray counter,
Bead machine, ICP-AES, XRD x-A 3d%47], CHNS #417], Luminometer
ATP #417], Y4%E+47], Motorized shear vane system < &4 ZH| 9}
Box Corer, Multiple corer, Piston corer, Beam trawl, Dredge, Deep-sea
Camera system, Free Fall Grab, RCM 11, Sediment Trap, Mesocosm, CTD
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V. MK TA 2HEHBIZ T s 295
1. K| P UZEZ A AEL (GOOS) rrrrrerrerrermmrrersisi i 205
2. SR UUZEAAE (NEAR—GOOS) e 208
3. ARGO(The Global Array of Profiling Floatg) ey 299
A, T O|E{ EO|H BTN (DBCP) wvvvreeressmessmessomsssmmsssssssessssssssisssisssssisssissessass 301
5. MA 7| S0 R 2 (WORP) weeerreereemesseeseessesssssssesasissssssissssss s 302
6. 7| ZHEZA I} O DA (CLIVAR) rerereeerermeeeremiemmmsisnisns s 303
7. G0 HZ2E 20| 28 M (TIP) e 305
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I. UN 7|+t

- SEogE A% & e MY

HFATE A4

O #HZ F8 o)+

- “Future of IOC” Working Group 774 : ‘10C®¢ F7]x=F (2008-2013) %
10C9] HE'E, 10Ce] ALIRE 93] UNESCO Ahstol A Bloju} UN
BeTE ABAE o3 9

- AAFHSAEE (GEOSS) s 93 AA T dAFA =" (GOOS) 5
A AAZAL] YF BSAE T B TEH ol wEoRE 3 AA S S
A74H7E (GMA)Y T84 A4

- 2un B 78 siFAs) B AlA" =
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MATH HSWSZN A7 FHIIAE 48 B

- “2007~2008 =A|=A1<] 3”7 @ “2007~2009 = A AP} 7 AFF F3]

O 3=
- A 136710 3 g5 3l 9o UNESCO, FAO, WMO 5 t

o x£

¥ A 7179} 037413}04 252 51 9

21 A Al

Z 3] (Assembly): 1367 =

A8 o] A}3] (Executive Council): 407] =

AME-I(Secretariat): IFE] HE-, 357 -

SHi-7]17(Subsidiary Bodies): 27 Sub-Commissions, 47l Regional Committees,
27l Regional Offices, 67 project offices

UNESCO, FAO, WMO0 S LIt 2HI71 22t Q13

ZHOIAR

(Executive Council] ||

=

mssemblyl ||| 2w0HC @19] T

o151+ ol XIS &2
| [Subsidiary Bodies) 200 X|HAHR 2

O 3 ¢
- %3] (Assembly): 21dvit}h 7
- 38 o] A} 3] (Executive Council): #id 7]} &

2) 266



oA %4
- 7152 FulaEAA SHIYCH AHL FE FUlLE dites 9
- YUREAFYHE] 0 US$ 9,026,200 (AFAH]: US$ 4,052,100, 171401 US$ 4,974,100)
- 54 US$ 5,590,600

O o] FEG
- 7k 1961 10C 12+ 3|04 H2] slgdzoz 719

- Aol Ak 19938 AlF o7 A HePolato g AF 43

= T
- A FA T WA 9 I0C oo ® 92011, 62)

O =uiel<ds]
- S st 93] (Korea Oceanographic Commission: KOC)
- L8 F 2

001:,14- E;]

o

r
o
g
N

=

.

o

AR dA YA T AERRARL A 9 £

O WAelE Fa

- http:/ /ioc-unesco.org/

19 (FHEN G, uEAR, 734, Fullazd=d 93], 3
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2. 10C MEABY2UUAXT| (WESTPAC)

Ml

O % A . ARZE|der]ds] MefgdEaelds (WESTPAC 10C Sub-Commission
for the Western Pacific)

0 24 9 %

2
- B%F, 3%, Q¥, 97, 2P, AnuAel, @3, BeolAle], FAUAS, B,

A, YAol, kR, LERAL, BT, 571, 47, v, WEY, Awo}
O AR B W (19949 HF FRATA AB)
O 39 : 3dvik $3] A

O FaA%
- 1965 A FE P FA ol A2 A
- HARAMPOE 127770 FAd FEA L FAFFAFY(CSK)” 3 (1965-70)
- Gl E Gl sEE 2 BEAHEIASGY T 5 AT
- 1977 FEoll A 10x} F3] A AFEEFA 93] A9
- 19799 o]F MFEHFIAGALI Y F71FH 39 AN
- 1989 MR H AR G A3 TL£0 7 JOC/WESTPACO] A

O ol=ef &&
- Fo]A(1996~2002) o] A=H(2002~2008) B (S F € wHA}
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- Al4%} 10C/WESTPAC %38](1999. 3. 22~26) 7N & (A<, 1999. 3. 22~26, =
sy

- A|5%} IOC/WESTPAC A A ANEAA 7|FH (AL, 2001. 8. 27~31, FES3

O YAolE Fa

- http:/ /www.unescobkk.org/special-programmes/westpac/
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3. MA71”871+ (WMO)

- EAA A% F B2 A7 BEE 5983, J4ss Bl B ¥
F5

- 1873\ UNA4FS} <& 717 International Meteorological Organization(IMO)
A3

19519 IMOE World Meteorological Organization(WMO)Z 7

1956\ 29 159 &= 7Y

- 19754 59 279 H3 7h)

O 3=
- 20099 129 49 7)|F E= 183/ 7HY

O AbRF=r

- 228122 Adlnpel] 1], 127) A HAFE A 9

O of=3oid
- e A Td WA B WMO 538 o] A3 (Executive Council) ©JAF A<

O YAIE Fai

- http:/ /www.wmo.int/pages/index_en.html
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4. WMO/IOC UligI1Y X VYEF

(J—COMM)

O % A : WMO/IOC s|¥71d 3 siddF &5 €93 (J-COMM)
Joint WMO/IOC Commission for Oceanography & Marine
Meteorology

- 1999 Ao dAA) oF 25089 FEIIF Fste ARIALS

S dea e AR BHe BHow AU, AF 9 An9

A9 pe, WE 2 Axd 73

- WMO/CMM(Commissions for Marine Meteorology)¥ I0OC/WMO Committee
for the Integrated Global Ocean Services System(IGOSS)E Ao = 3

N

O %9 %93 (Management Committee; MAN)

Management
Committee

Observations PA Services PA

Data Management PA

Cross-cutting Team
on Satellite Data
Requirements

Services
Coord. Group

Data Management
Coord. Group

Observations
Coord. Group

ment

2
rass-cutting Tea . ) Expert Team Expert Team
on Capatity | & Ship . =] Maritime Safety Marine
Building = Obs. | SOOPIP | Services Climatology
= Team |
@ VOSP -
1 Expert Team Expert
e | 2 . epart [0
ma Cooperation Panel I Expert Team M T
I
|
1

Practices | GOSUD

| GLOSS
Group of Experts Expert Team —
Marine Accident F(I;_'I'g;_; GTSPP
Argo Emergency
IOCCP Support

OceanSITES

- 715 A3 gEs Y
- T74: JCOMM ¥ 59 % (Peter Dexter, Alexander FROLOV) 37] Z=Z 13
ed 284 5 F 18%
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O =93=

T =

GOOS, GCOS, WWW Y| ES]=a T3
CBC, IODE, ICSU®| @&

- 10C, WMO 5 3|3t 7| 3o A2 A%
- oF

- = ﬂzw 73}

O ZZ 1% (Programme Area)

7 w2ade AR}, Task 8, 9490 olatd s34
o Observation

0 Data Management

O Services

O WAolE F2

- http:/ /www . jcomm.info/
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5. J|Figto] P FL

Ij2 (IPCC)

o A 715 Hsle #g ZHIE 9'd (Intergovernmental Panel on Climate
Change, IPCC)

22 8 7
€73 A & (UNEP)# Al A 7173 7] -(WMO)7F A7) 71 F#F 3} ofol wf
B AU dFS 24, HETY HHo= 1988 A H
Aztell o8 obriH= 7IFWste] AY, VIFRste] FAH dF % 2 A
<3 S3tE g HFQ olafot HEE HEH, T=F, AHFBAAH A
Ho| Hrt

- AER 713EE AT, ZAAES st Aol oide dAEste ASH,
S99 Fsrjs £ AT BE 3

z A4
A E3] : IPCC BaA 591, dit =9

-3 fHaE 2 178 TFT
*WG1 : 715 Al=" 8 715 W ste] 3oty S 37t
* WG2 : A AA] - A Al =El Y] 7153 doby, 7I5ste] 4

2474 9%, s Aeud B
* WG3 : 247t~ wijE AR, 7|53t 43t i d 37}
« 249k (Task Force on Natural Greenhouse Gas Inventories) :

Natural Greenhouse Gas Inventories Programme (IPCC-NGGIP) ©3

O ARF=T
- WMO Wiell A= 913] (2

g AR
oA 4
- WMO/UNEP/ICCC &% 21477

T AFe] A3]H], UNEPY WHO<S| &

=i

=

(Trust Fund)
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- 1990 IFE 1A HIF HuA = UNFCCC Wel  Intergovernmental
Negotiating Committee A Hol| 583 43

- 1995 2xF B aAl= 1997d 7]1$® 3813 ko] Kyoto Protocols A & sl=t|
AMAAQ HEE AT

- 2001 3z HaAMe 7|FWste) bokd #is A dsty oEe
THAQ H7ME FHsReH AGF R By & #AS FAF

2007 43 H3AE wgh g 2 s 54

O 3=
- 19471 =7(UN 3= 3 WMO 7Fd=ro] th7d)

O YAtelE F4&

- http:/ /www.ipcc.ch
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6. [ TELTEZTEZHME (IOCCP)

iz 2 A E (International Ocean Carbon Coordination

Project, IOCCP)
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IOC®} SCORY 8%
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-
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<
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- IGCO, GCPSs & &3}

O« 9

Wt FaAH7] Al

=

I Climate Change and the Ocean(CCCO)S A H

9|

= A 7]

T—
T

- 1979d 10C%} SCOR

9
- 19841 CCCO< At

12 74

7 9g

foll ojitslea &}

S

ei3
=

q

Z

o

S EE

- 2005 TOC®} SCORY &=&F =

s

I0CCP

N
|

O WAte]

- http:/ /www.ioccp.org/
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7. MX|FO|=AHSA|LE (GLOSS)

O W A : AAFNFHTZA2=4 (GLOSS; Global Sea Level Observing
System)

@) /\47—‘1 1;_; 7].‘(_;.
- GLOSS+= 10C2F WMO2] JCOMMS] A 23] <4
- A AFF, AGF 59 BE=40 YEYT Ao =
- A AAR AT Z2aY » 7T Ao I

- GLOSS Core Network(GCN)< A MA oF 290719 #ZF4 &8

-W_l

2 7l % (Regional Developments): 7}2] B3|, X|Z3l, <3

o
-

AEGF 5 ERAe] nrh B BS FulE B AGH A
Pz

- ¥ (Training): 4 A2 B3 AJE HWHoE =5 54 7|z W
Aagy Fd32x 58 AT

O WAolE F2

- http:/ /www.gloss-sealevel.org/
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8. [MOHMASTEIIIE (I0OCCG)

O % & : IOCCG, International Ocean-Colour Coordinating Group = A3} 4
AR LE(9)

O 44 =% 7Is

- IOCCGE A=FHZ49 93 (CE0S)Y Ao &) fulz=z 4talo] 199
d A4

- A ARk tal A A FEQ FERAAY Ty FoE o]F U

Ao] =7

rr

o= A
SA R elEe) Agel Tie AEAE WAAY
- AHEAE Aol o)z 2Eay
S s B dlolHe Fade FAAS delr] 913
S s B dolEe) WE A2 F7E Al B

oA A
- KORDIZ H] %3+ & 147 7] (NOAA, SIO, NASA F)olA AAZ A
- SCOR7} Ql=at& A

O Working Group
- Calibration of Ocean-Colour Sensors

- Phytoplankton Functional Types

Bio-optical Instrumentation on ARGO Floats

Ocean Colour from a Geostationary Orbit

Level 1 Requirements for Ocean Colour Remote Sensing

Ocean Colour Radiometry-Virtual Constellation (OCR-VC)
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FEAGAT AFPNE S R AL 920104 29 AF
=
[e)

SH+2F WAF 370 1A E
Ocean Colour from a Geostationary Orbit
Level 1 Requirements for Ocean Colour Remote Sensing

Ocean Colour Radiometry-Virtual Constellation (OCR-VC)

O WAelE Fa
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http:/ /www.ioccg.org/
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II. Non—-UN 7|+

1. X|IP=E (GEO) -

MXFHSAIAE (GEOSS)

1) AF#ZI1F (Group on Earth Observation, GEO)

- 2003 79 AFHAZA/L3] 9 (Earth Observation Summit)ol A AH7E 7]+
2 YA AF#ZTIF (adhoc Group on Earth Observations) 4 %], adhoc
GEO= 7] 104 AF#HSAI2H Agad dFE Fois

- 20043 449 A2z} AFBASAGI oM 27] 10d AFES £ AT
2ZAY AA|FHAZSA ¥ (Global Earth Observation System of Systems,
GEOSS) &

- 20053 29 A3AF A FHSFGI N AR AT HSFTH(GEO) EH

THZSAE3] 9 4Fel7] T “comprehensive, coordinated, sustainable" A|*
=
=

st 7le1F 39 % T3 NH

- UN 3= 9 EC 7F4=el GEO 3= AR

3= Fstol FAVIFEA A7, BEIE 71, AGEASo] I
7V
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O 3)9¥= (2010 2€)
- 39 . UN 9= 8070=F % European Commission
- FZAq 7| 0 587 AV W 229

o =AA
- E3), AW UY, AR, BEIH G A3 71ETE)

=N
[}

71 B (292 Al el 4]

<1091 o= 74, A= 2 A7 A ATkE 2E

O;(H =]

- Az 350% B (EYE

Y
2
M
i
A
re
Qoo
=
00]
_>|4_14

O YAolE Fa

- http:/ /earthobservations.org/

2) AAF+#ZA2Hl (Global Earth Observation System of Systems)

O $9AA . 2AE EFJH=A| 28 1=

- AT A&HQ BEow AFALH F A oS 5
- HAY AYAF) £ #Y1E §) 2A

o
- BelEA ZAAE R

O GEOSSZ dl’d== A AA A HY

AW ARE, Q9F ANZE Y A HNE Fh

s}
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MRITE HYBSEA H7 FHIIAE 28 A7

2. AT AREZ| (SCOR)

O %W A : dFAT¥3 (SCOR)
O 44 % 7%

- A A ] A} B(ICSU) el #8994 & s 19579 2=

- S FEt dokEAl A -‘H%P AAHIFES AY7+=2 2= AA A g&=7|+
- UNESCO, WMO, I0C 5 AX7tst&7| 9] 898 438
O 3d=
- 3 de 9 gy
Category | 2009 Dues 2010 Dues 2011 Dues = 7}
I Us $1,975 US $2,035 US $2,100 Bgd, oIz =E 5 11
I Us $5,270 US $5,430 US $5,600 =, v E e 5 110
mm US $10,325 | US $10,635 | US $10,950 | =2, olgg o}l S 570
I\ US $20,630 | US $21,250 | US $21,900 Mo, 9= =9
Vv US $34,335 | US $35,365 | US $36,425 v, dE Ao}
Observer Nations : ®=ZteA], o|HE, DA

- 3d=& WHEA] SCOR A3 E A" - +9E 457 U=
O SCOR W H ZAj2] o]
- OFR AR S A7AASe] wihgol wet o3 AASe] HehH
gzl dsl 4AE AANG F = 7137 FoiF
FAH Fehe-dedE FeeiA Aested 71
A=) Aears ol Olﬂﬁ} ZAH FHATN FAT F J=F FHL
A
A=l HAEs A4 AFHSRE =E2S S AT AFaF °

3 FE s S7HIA
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O SCOR9| A
- W= AR, 9AE, mA7T Sl vdstA SR

* International Council for Science

* International Geophere-Biophere Programme

* Intergovernmental Oceanographic Commission

« US A F71# (HeA NSF, &&-+F=; NASA,
3 F 715 NOAA, FEHE AR Z; MMS)

« A S (Alfred P. Sloan Foundation)

- @A o] 1990 30002 FAHE SCOR w9193 KOSCORS
Hetal, & 202k FUIssolA sAle HId= x4 E5
- 19979 IMF o] % Fugd Aoz F3|gogre Ao FA| ¢
- 20051 AI1AF KOC 3|94 SCOR 3] UAA 35l that o] A7
2009 74 A3 A7 3=
- 2009 9€ SCOR =99 3](KOSCOR) 12} %3] 713
Working Group(2010'd 29 @A 167} Working Group %)
* SCOR WG 125: Global Comparisons of Zooplankton Time Series - %

34

« SCOR/IAPSO WG 133: OceanScope - AT(F &)
* SCOR WG 134: The Microbial Carbon Pump in the Ocean - 71733

O YAolE Fa

- http:/ /www.scor-int.org
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3. SHELUHLULIIF (PICES)

O % A : EeH S FHE 77 (North Pacific Marine Science Organization,
PICES)
O d¥=4
- %9 3ol BeWe AFAT F4, T FY F7
- A FeE, A7 E}, SFEA Tl W A7 Y F
o 49
- 1973 : WFH FAO3 9ol Hejg el ICESe] A4&E st 7|72 H
3] HlF2AZAH OS2 =9 (International Council for the Exploration of the
Sea : H-EAE sl &t
- 1980 - 1985 : Ayttt dE, F4H, vx HIAZE vlFA BElo] A
==
- 1986 : T o] FoFdozH ANZE AFfFHe 7]+ Aol g oo
4
- 1990. 12. 12 : HejBFa e+ @84 A9
- 1992. 3. 24 = Ay, A&, = £low Yo BE
-1992. 8 : T, HofF =<
- 1994. 12 : g Aeoh, def %<
- 1995. 7. 30 : 39, gof 2AFo =X = 719
0 47 % 7%
- eA 4o AR AR AT
- etgA I
CBY oo BAM S ARy 47, QTR A 47
B o] dFet ATAYT BexAE 97 F74H wdel
SEIE RS B!
R
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« FAAZ} QAL FAS 7

S FF AL Akt 4o

::‘
o

- AT A=Y BR 27

O

SR

- AAdd, L&, v, S5, gl B (F 67l )

O

671 <1< 3]

251 3H7]E 93] Technical Committee on Data Exchange (TCODE)
ElYg 2 7]FH 59 U3] Physical Oceanography & Climate Scientific
Committee (POC)

A =3l F9 ¥ 3 Biological Oceanography Committee(BIO)

T4 8 9] ¥ 3] Fishery Science Committee(FIS)

3 F3 74 1 ¥ 3 Marine Environmental Quality Committee(MEQ)
#=7]1E9Y 3 Technical Committee on Monitoring(MONITOR)

g 471 2] (Annual Meeting) : 3B oJALS], 7P 3], F5tH |3,
S EEERE

A (F3H) 2 o3 3] 9(interim science board meeting) : A& F3] AL
olo] F3Yolrt3] sl FAT JhEHl HSHH OB E JHHstH HEH o

e FoAHy

19943 3%} 3] oJHE A

20053 & A %E‘# Fehel, ghma AT, et FelA A&7 20499
o] 793 fYdow FF T

19973 6%} i]ﬂ(fﬁ), 2003 d 123} 3] 9](M2), 20043 F 73] (AF) NH

5 4% 3o
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o

C 20124 59 oA BE AT skl /1% Wk
oA A AEAY AR

t

O YolE Fa
- PICES : http://www.pices.int/default.aspx
- KOC PICES =uj$193] :

http:/ /kocean.or.kr/korean/ pices/overview.asp
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4. SEIBY S8XIFLUY AML| (SOPAC)

O %W A : FelHS §8AF4 993 (South Pacific Applied Geoscience
Commission, SOPACQC)
0 =4 B 7%
S dEEG w7k BEAl FAE 4w 2 A
- A9 ATHe Aved WY 2 4E 2AATAY 22 2 B
o4 9
- 19972 d CCOP/SOPAC (Committee for Coordination of Joint Prospecting
for Mineral Resources in South Pacific Offshore Areas/UN ZZAE) 7|5
2%
- 1984 S3" AR €972 o
o x Z

W
®)
=3
>
@
>
—d
Hl
=
.
o
R
2
fo
-
=
4z
R
t
-
o,

LF, A A, vlolE e, TR/ A

—

* STAR #3#3]9] : SOPAC A9 WellM Fadd A 2 A7 &5 AH4E
LRE Tl EYste= 39

* TAG %39 : 7|&d &7} AF1F (Technical Advisory Group)d 3
A=tE 2 SOPAC AHF= HPEo] #34EE XEo SOPACO Hdx
o SASLA e AYE ol 7EH PEE FAE 39

« A F33]Y : SOPACY BA, &9 H MAHEAE AAste 393 d
o] gete] FUHE YHOE st IR Adm FAHAARE 3dH

7F FNE)

287 «
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O 3=
- 3, Cook Islands, "|=ZZUY|A]o}, T X, Z1gukA], v e, ST
TAAE, Yo, drwrIY, Ao 28 7%, 571 FEF, ZUlA
(e}

}, w28t =yo}, &ek-$, Tokelau, Vanuata & 217]=F

- S, A% AsiAe FAE Aol tid 2AF R HE (AR, B3
e

ot
o
H
Lo
N
-
A=)
9

T
2
re
-
ofr
B
=
©

O s=rzte] B
- 1996 2¢ 219 e AT At el 88 A 789 A 3] (SOPAC) TH
FANAHAMOU)7E AdE S shAFEAd FEHA R A5 - AH wRE
F3
- 19980l s FHEATAE HAYPES T AAHIAH FAF o]FojHoH
2000 = f-2lveket Ulﬂiﬂw o AWalFH T 4zt MOU) 71 Al

Fa EA 2 EY A 24 AAAATAY,
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- SOPACe] Z8 = st= ¥4 % T needs 79}
- KOICA A #e] AARRF HE . wS5FdAY AA S NEZAAA (FH 3]
9 3] FZAF + On Board Training)

- g JICA ¥ Metal Mining Agency of Japan (MMA])$] Case studyZ &

rr

X

O FF P
- SOPAC 3915 thd SdelB e Fyet Bae 99 JA=Y A
2%

- SOPAC A= 7

ki
>,

O WAolE F2

- http:/ /www.sopac.org/
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5. IO GEIALIIF (ICES)

O % A : FANFEAZIF (ICES; International Council for the Exploration

of the Sea)
O A4 % 75
- EUAYE G B, A, Add tig dFE 2SS S
4oz g
- AR71F G A e B3HHA A
- Bt FHs s #ests I AAQ Al g =A
- AR <ol whel oF 200471 71#9] 1,600 W o] HstrtEo] S

o4 9
- 1902\ 7€ ICES A4

O 3=

- S AT e A4S 7HAA e B 5]
- % 207 = (A7l v, diek=, diaEdol, AYE, T 59U, o}
g, ofdA;E, fER|o}, gFolYo}, YEdTE, k290, E¥E, X2
Z, #Alol, 2HQl, =9, =, v

g7t F 5A(ESF, Za, 28, A7, golze el

Z=
=
=

=

2

O AHF-=
- o3 ZASHA ] XA Y F 53%)

O YAolE Fa

- http:/ /www.ices.dk/
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M. H=E& 71+
1. MX|FOIYLULEOIK (POGO)

O % A : AAFANSHTH YA (Partnership for Observation of the Global
Oceans, POGO)

O Ad7a ¥ 7%
- AAA F53 d7FxA 29 898 NGO
- AT HS, AsAS FAANRY T Ve 22X BQA] VA F
9 ¥x 7=
od 3

- POGO Exploratory Meeting. 1999'd 39 8¥~10¥, I0C, UNESCO, Paris,
France

19999 124 19~3< Pl= AYe|al &4 232 sfFArFdon F-
POGO-1 Meeting. 1999\ 12€ 1¥Y~3%Y, La Jolla, California, hosted by
SIO : POGO ##

Media and Outreach Working Group Meeting. 2000 6% 14¥~16%,

England, UK, hosted by Southampton Oceanographic Centre
POGO-2. 20001 11€ 29~12¢¥ 1%, Brazil, hosted by Instituto Oceanografico,
Universidade de Sio Paulo

- POGO-3. 20019 11¥ 27¥~29¥, Dartmouth, Nova Scotia, Canada, hosted

by Bedford Institute of Oceanography.

POGO-CoML-UdeC Workshop on Biodiversity in the Waters around
South America. 2002'd 10¥ 28¥~30%, Concepcién, Chile

POGO-4. 20031 1¥ 229U~24%, Hobart, Tasmania, Australia, hosted by
CSIRO Marine Research.

POGO-5. 20031 11¥ 18¥~20%, Yokohama, Japan, hosted by JAMSTEC
POGO-6. 200413 11¥ 29¥¢~12¢¥ 1Y, Brest, France, hosted by IFREMER
POGO-7. 2006'd 1¥ 18¥~20%, Hyderabad, India, hosted by INCOIS
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POGO-8. 20071 19 17¥~19%, Qingdao, China, hosted by IOCAS
POGO-9. 200814 1€ 09¥~11%, Bermuda, hosted by BIOS

POGO-10. 20093 1€ 06¥~08%, Concepcion, Chile, hosted by COPAS
POGO-11. 20101 1¥ 26¥~28%, Moscow, Russia, hosted by SIO
POGO-12, 2011 1€ 259~28%, Seoul, Korea, hosted by KORDI |3

O 3 4«
- 1870 367 A7EA (B, B, HEpE, S, TR, 5, RlE, dE =
24le], #jAlol, @=, ml=, W7]e, v, A, otz rhe sy, 2=v9l)
- 70 %A 717 (CLIVAR, DEOS, GOOS, IGOS, 10C, OOPC, SCOR)

oA A
- A9 $ Hx 3d7t Sloan XHD}OH/H S A
- olF oA IYE Ful9} VFEFo= %%‘, S gPAT L 2003 B4 7}
A3te] 20043 HE] 34 (US$ 5,500) &

- S FRAL, ANGRAD 8, AM AR ARsd 2 A T B8 FEd
78Y #3
- ugFARY L 5 ATIFREHAY

O F=o FoAdsg
- FATHANAM AAIF L3 FAT 718 YA (Consortium of major oceanographic
institutions of the world)el %<
- AAFHZAEE(GEOSS) 750 37|87 BEE 20| gy 9
TAALS] A T E
- AAFAQ ASdHE AFH SR FEe
- POGO-IOC-SCOR Fellowship Program 2
Fok TH (vfd)
20119 1€ POGO-12 /M3 o7

O WAelE Fa

- http:/ /ocean-partners.org
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2. O EXIZe X SEIA TEAT (IMBER)

O % A : T4 g AAgs 2 AHA A+ (IMBER; Integrated Maine

Biogeochemistry & Ecosystem Research)

O 44 3 7ls
- AF AEEo] MY AASEA £8F s AujAed dFS vA= 4
E Pdstes Ae BxE ¢
- A 2087 A FE EokellA] b Fad 2ol JGOFS (Joint

Global Ocean Flux Studies)$} GLOBE (Global Ocean Ecosystem Dynamics)
o 4 £

O A+ =4
- ARzt ok | FAFYY AT uF
- A AFA 715 S e
- AT A=l gk v
- AZEARS O] T g SRl
o4 9
- 2001 IGBP$} SCOR®| sligr|efAE 9¥U3](Ocean Futures Planning
Committee®]| 4] IMBER Project 5 2 9]

O Working Group
- End-to-end Food Webs

- Joint IMBER/SOLAS Carbon

O Sub-group 1: Surface Ocean Systems (SOS)
O Sub-group 2: Interior ocean carbon

O Sub-group 3: Ocean Acidification

- Capacity Building

- Joint IMBER/LOICZ Continental Margins
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]

- Data Management

% 2010 2€ dA Sk=ro] HEA7E Fstal = Working Group< §l+

O o= d%
- 2010 #HShe g oSl FAA FAHKORDI £4)7) fl€o = &5 &

- 9}ed 7t HPAHKORDI 2:%5)71 8% %

P

O WAelE Fa

- http:/ /www.imber.info/
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V. MXTH ZHEYZ2aH
1. XA FHUSA|2H (GOOS)

O W A : AFNFH#ZA 28 (The Global Ocean Observation System)

o= A
ke ool AR £F, BA, EuS 2302 [0C, UNEP, WMO,
FAO, ICESS] ol /fure 23§ a4 A 2~
- EX e VIS E ASE A oA
- k] AEio AEAEY] FHE o=
- ok et AEAe Ao B U2 #e AA 5
- AR 2 SFHLAoEREY &4 HAs)

o4 9

- 1988. 3 AA T FASS AESHA= et 259 8F

- 1989 WMOS$}H I0C7F AA| T @S A =H of Aol 529

- 1991 I0OC F3|oA HAAFHZA|Z=H ‘GOOS 9 7fEol| 5

GOOS A A& A
AE7H1E 2 GOOS MEAE 9t 2443
ATFAXAZA| =" ol gk At 49

1992 10C F 3 o] ArE] ol GOOSel A{37H 993 (I-GO0S)et 7]|&A+ 3
2(-GOOs)s AHe s 24
- 1996.9 |12+ NEAR-GOOS =78 919 3]: NEAR-GOOS & A
- 2005 IOC 233] Z&3]ol|4] GEOSS(Global Earth Observing System of Systems)

=4 24

O AF=r
- GOOS Project Office (GPO) : xZ#g2 I}g] [0C (Intergovernmental

Oceanographic Commission) W 27|
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MRI7H SHATSEA | 28 7

-1
o
0z
N
~
Jtok

- Ao 719 - BRI SR I (100), AAI 71 717HWMO), Frlled =19
(UNEP), = A|33}9]€ 3](ICSU)

- w82 F
«dHoly 3 UEYA
« HlojE &4
« GOOS A& FH H i)
o E_tqalal
cNMES 93 wSFH, V)

=44, 7lEs 9
&

-
&3, T&4, o]&A F4l, end-to-end system (574-T

oA A
-zt Z7F 1B, 7122 project-fundingdl]l 71%3 B ALY

O A%

ZZ_I s
GOOSZH |3l GOOS & E2t0|8 5 ISR FEETL
(6550) (I-G00S) (00PC)

= WMO/I0C

ac HE =
GOOSTI=2I &3l ” R ” BLIIA D s
ZE 22 5(ICOMM)

[«

i

o
O

HSA| 2" 2491993 (GOOS Scientific Steering Committee: GSSC)
44

o

O A+
- 7%
« [-GOOS (Intergovernmental Committee for GOOS)e] A9 3]

£ GOOS AY 8 THE71& Hopl U AT

)
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«GOOS =3 ¥ A7 yarjsA4A8 € T4

+ GOOS &9l thsl sl - 7]1&2 A
« ¥¥ 717 (I0C, WMO, UNEP, ICSU)Y [-GOOS®l H A A=
- 93 A7) 3d (mid AAF F3) NF, 19979 102F F3] Skl A A F)

- 993 A9 74
EERET TR

- Ast7le HAE7F (1891 olst, dH
» GOOS @& 7]+ (I0C, WMO, UNEP, ICSU) W& 7t 19

O WAelE Fa

- http:/ /www.ioc-goos.org/
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2. TEOIITHSAIZE (NEAR—-GOOS)

V)

O ¥ A : THole|FASA| ¥l (North-East Asian Regional GOOS; NEAR-GOOS)

O & 3
- A9 g Auls A
- B, FFE, Y Sl A% AdAs e dFL dSeted F8F A
29} JR9| AlF

- ol 54 F
- LEHAS FE&T AR AT
- Az T A EEd S vHxe de ZUHE
-7 & HAHORE Ste Adde] AHel #3 HE AT
- FARYPAY, o1 Fo] a3 A8 AF
o 49

- 1993 Ul 2724 Z7]1E 3] A A9 (Draft Resolution 57)
- 19963 A1xF NEAR-GOOS =&AL Y43 MF

O Ie= % o AE7t

< =: Dr WANG Hong, Prof. YU Zhouwen

A E: Mr Satoshi SATO, Mr. Takashi YOSHIDA

gk Dr Hee-Dong JEONG, Dr Dong-Young LEE(Chairman)
- & Alo}: Prof. Victor A. AKULICHEV, Dr Evgeny KARASEV

O 3] ¢
- NEAR-GOOS =493 (The NEAR-GOOS Co-ordinating Committee) ¥H
S

O YAl Fai

- http:/ /ioc.unesco.org/ goos/NearGOOS/neargoos.htm
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: ARGO (The Global Array of Profiling Floats)

]

g

3. ARGO (The Global Array of Profiling Floats)
o)

O 24 8 7%

O

—_
o

=
o

- Am/Eu R J1FEES o

50
S

ml
=

187 =

3}, 20099 12€¥ 319 dA) 3,22270 Ho]

(FENZATFAE 20099 11€ A 1127) Fo] 3}

S

Fiol ®

&+

A
)

~N

—

<
Np
o)
e

3
-
TR

s
o)

-

- Open data policy (¥

BA

==
‘:l:r

- 29 A1(2005 ~ 2007): S| FASAE ] we B AmEI AA

- 19412002 ~ 2004): A A+
- 3A1(2008 ~ 2011):

50
Bl

R

o

%

=

T, 71T s, RS, Aed, aHeAstd, 7]

s

)

- ARGO #d9 ¥}7)
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« /% /Y Regional ARGO workshop 7l
2004\ 99 AF MAXE) : N1FATLAE
« 3. 1] SAYRAL T Jas

(2003.11.20, =5 Hall F=AHY)

1=1ShYA
= 3L

AATF 71%/8F BSAEE (GCOS/GO0S), 71FHE B A543
(CLIVAR), HAF3|gA5 53143 (GODAE) A3t AAIste] 1435
TARY 531

O WAelE Fa

- http:/ /www.argo.net/ (http:/ /argo.metri.re.kr/)

300



4. GO|E{SOo|EE 1= (DBCP)

O % & : deolHFo|FHad (Data Buoy Cooperation Panel)

O dy&3

- dloly Fo] &89 Ay HAA, FHL AL 95 WMO<F 10C7F §€¢
Aoz 197413 A

O =4 3 7%

Fol HolHe a3E ®Aeta g

- AR AE we 3 Vg wds Ad

A AAL HAG = Fol volee] Az Fo]

- A¥E FA YT R FA gY ZRade d8 =8

o4 9
- 1974'd Dirifting Buoy Cooperation Panel (DBCP) A ¥
- 20051 GOOSS] #HEF Al2=H9] shu=Z 125004 Z/FFo] AX(Ed 53x

24)

@ I

.

=~
- 13 93 M 2 e Aas N

iy

(i
Lo
ol

g
o
Lo
o
il
2

4

=
-

oy 2
o

O YAIE Fai

- http:/ /www jcommops.org/dbcp/
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5. MAZIZTARZZ]8 (WCRP)

O % A : AAZIFATFZZ1H(WCRP; World Climate Research Program)

]

O &4 % 75
- WCRPE= AlA <F 1857052 71& & Alzdl, A4, A4 58 55 4
3 A
- 7157 QIzbel mAl= Ao AE Y STt MeE 2= 2
Q3 71FA 2" 7)FHA ] F)ZxZH o) shE el o]s|FE R o] E3
- A AAGHEE Aol K19
- e =27}, sFREoA] S Aslrle 71 AlZte] AQET B Alge F4]
3
o4 9
- 19809 A e A (ICSU) S M A 717471 F(WMO) 9] d38 oz HY
- 1993 frull a3 Abahe] A R7he) k9] 93] (100) F]

O YAolE Fa

- http:/ /wcrp.wmo.int/ wcrp-index.html
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6. I|FHFTEU 0S8 (CLIVAR)
O 9 A : 7|¥H5dY 9S4 (CLIVAR; Climate Variability and Predictability)

O A4 4 75
- CLIVARE A7 71—?03?;2_31%(WCRP)Q Z2AEY
- AF BB V5] AE
- 71% WEge gk o]

E8 7 ZEA
- AT A F 2l JpEs §3 7%
HEAL&F 71229} aerosole] F7}el 93k 7]
- A 7% AEY d9FS FAHE AAsE] s 59 7]

AA 7155 vl

il

O Working Group % Panel
- Working Group
* PAGES/CLIVAR Working Group
* CCI/CLIVAR/JCOMM Expert Team on Climate Change Detection and
Indices(ETCCDI)
* Working Group on Seasonal and Interannual Prediction (WGSIP)
* JSC/CLIVAR Working Group on Coupled Modelling (WGCM)

* WGCM/CLIVAR Working Group on Ocean Model Development
(WGOMD)

- Panel
* Global Synthesis and Observation Panel (GSOP)
* Asian-Australian Monsoon Panel (AAMP)
% P AAA we ety B
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]

* Variability of the American Monsoon Systems (VAMOS)
* Variability of the African Climate System Panel (VACS)
* Atlantic Implementation Panel

* Pacific Implementation Panel

* CLIVAR/IOC-GOOS Indian Ocean Panel

* CLVIAR/CLIC/SCAR Southern Ocean Region Panel

O YAolE Fa

- http:/ /www clivar.org/
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7. BUATBFOI=31E2 (TIP)

O W & : TIP, Tropical Moored Buoy Implementation Panel
A FEFolsad A

O 474 7 7%
- TIPE J-COMMS] B
- Rolg o3| ARE

sol B3 gorA 943

=Nl
338k, GOOS, GCOS, DBCP 9] 7|5+ ==&

e A
- 71% I= Al2He] d3lo g I Ao AFE Folo 4 HHS 3

- EEH7W°1WJ 7NFAS AaFezAe] AFEY Folo tig T A

TAO/TRITON PIRATAS} 718 ddisiF AlFE Folad Azt &9 A9
TFHE AY

71BE e NE 2 Ve AR ugs 37

A A AFYUA A A 2HH T2 HAYSZS o] &3 A& Fo] f

olF R %3

o4 9
19829 Ayl tigk g2 NOAAZL A3t AF2EZAHA2H
(ATLAS) 75

19853 H-H 199413 7}1A] ATLAS= TOGA(Tropical Ocean Global Atmosphere)
g9 X3y

199413 o] TAO(Tropical Atmosphere Ocean)©] CLIVAR, GOOS, GCOS
9] 39 3o A&HoT AL A3

- 2010 EA) w2l NOAA, dE-9] JAMSTEC, Z#@29] IRDe] FHdoz 2

O YAoE Fai

- http:/ /www.pmel.noaa.gov/tao/index.shtml
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8. GEOTRACES

O % # : GEOTRACES

- A a5 545 )
Mgas W W), 287 2o FARRA PEALY RS 71

O Frol= (2010 29 @A F 2370=)
-, YR, S, 55, 2k, Add, g, A%, wAAE, v=

- FH = 7HCOAST Action ES0801 #roi=): 'l 7]of], A Z2o}lE|o}, 7|22 A
BE, TP, B, T8l ololEUE, ofABE, o|2E, ojgeol, H
£, we2do), Foe, F25, SauYol, 239, 29H, 292, 4

- http:/ /www.geotraces.org/
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9. [MX|F4 Z278 (IGCP)

O % A : IAAFHs Z=2 I3 (International Geoscience Programme)

O =4 % 7T

- AFHsAE 3 Py 30 3F A7 A, 39, Aass s A A
HeaEs FANA 53], F - 5 FzdA A3

- fFulazZel A X];élfi}?ﬂ ™} (International Union of Geological Sciences)©]
TELE +P9%te 7 V1R W 7L IAH] AFHer 22

O x A
- 7791 ¥ 3] (IGCP National Committee)
- AMFr (Geological Correlation 31

- 73+ ¥ 3] (Scientific Board)

O IGCP Ao &4
- A zragos 7R | of Hof ¥
- =z g2 A8t Z2 a8y AAEe &, A, S, o], A= 59
worst ghkstAl FsAg, Ul Wl AN R s Wste] o
A At Fag 3 EAlol e AFH F2S uS o FxEA 2
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AR 5, B8 AR daT AEE ALY AL UF B8 AAS
o B} @wroﬂ R

- 7 Age 7% AEAEERE A, sdolgls ATH A7 kel Fa,
s ﬂix}%ﬂl s gr)How Hrhror IGCPRYE FAH 914
© nro

- IGCPY] A S Wxo2A Fulax ojFolN AT 35 9% Seed Money

O o= FAHY
- I IGCP &= ¥3 &9
- 20099 12€ V1€ 3970 ZRAE F ) Fo F
o 507 Paleoclimates of the Cretaceous in Asia
o0 516 Geological Anatomy of East and South East Asia
- FAATY o) Ed (MetiEt), ol F (F=AEAL AT )

O $JA}O]E F24- : http://www.unesco.org/
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10. SXBTHLCAIFAIE (IODP)

Ay

O % A : FAFTTHEAFASY (Integrated Ocean Drilling Program)

@) H%E;ﬂ .
- AAA AR AL AT
bus

#7398, A B ol L 7
AFA7te) A B oA B

- AT AFAL AAA G FYHA AAAL Fx, AFBE L 7]
F s 2 Ndg U4 5 FEoR ATshs T4 FHAY

O 3=
- v, A8, A= 5 AA 20970 =

( IODP 7tel=2 2Eta HESE )

7Hd = = dE | FHIAF | T Elen
THE(EE/9) 400 400 200 10 3

I0DP AlFEM (Chikyu)
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- 7FdS S FAAA 2=t A E o (05 9~706. 69)
- IODP 7H1& 913k il ax HF X9 (06. 7. 3)
o= 7}%%?& olgf ofAlo} HAEAFS HEFVIEA TE

- A5 %W%(IODP) AHgel = ARRS(KIODP)E 20099 tiA =
A DA AL 74

O 7IH&a¥
- FEvErr SRR 0 R Ffo] Vs A AR AlF ARGl FoAd &
WA Ho dibdzt a3 100949 +%
- IODP/\] Aol k= FHstatso] st A AA gl A 407

53 AlFAR

—_—

2 oo

2 ABE ©
AN Ax wEe) Ao
so) sl 914 33

oft

Z2aH FAR J3 FAASANA T

O YAolE Fa

- SH=10DP E¥°]#] : www.kodp.re.kr
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