(€X)

2014 S=2ES HIA

Annual Report of 2014 Activities
at the DASAN Station, Ny—Alesund in Arctic

2014H 113



x| 7L



2014 ES8F B

2014 S=&3 H1M

Annual Report of 2014 Activities
at the DASAN Station, Ny—Alesund in Arctic

20144 113




x| 7L



i

o
nr

2014@ &

U},

1

;O,‘_...H

Ny

R, 2 A

o
gl
N

72014 &H=3

=
=

Ha1A

20149 11€¢

g’

)
N

gl

"o

o

o
B

<A AT 2>

—_—

H
o

—

~H

N

o

To-

R\

np

o




2014 ES8F B

< 2014 H=340dATE (21C vl =Y of)>
ol (FAIAT &) AAMFAIATAE) Wk (SAAT4)
R Faraty) FHGHE) AL (ML) F9e(ELEa)
(24 aL)

<7]EF =uf>
Dong ke (M=th) Gz (Ededh) HAF(FAH) He5-(GHSH)
AXNU(ES) AdA(Eotrtold ) g4 (e )
A2t da2(sAdd) dsded) =398 (M)

71 (2 d]) A (olrd)) S ath) H8-E (e oh)
sHFMHed) F2A AN Fsg-(okd) FI3A =)
o7IEN(EFGE ) o] () o] (FFI) o] (FAkh)
ol2F(Math) olAF(FAI) oz (F=elt)) FAH(ER-S )
AAH RSN 27 (AW FEE(SEH) Aar (M=
Aol (AAH) HA(Qlett) dF2(Fddh) L= (L)
ojutn] o]FA HAA gtes T HET IS

opPdRI(TIZI)  FLYAI(HIZIH)  Dominique Laffly(Toulouse Univ)

Lennart Nilsen(UiT, The Arctic Univ) Yannick Le Nir(EISTT)

Gauvain Wiemer MARWM) Roberto Gwiazda(MBARI) Colin Billy Gordon (Upon1(GL)
Spencer Mangelana(Upon1GL) Eurico D'Sa (Louisiana State Univ)

Jinping Zhao (Ocean Uhiv of China) Koji Shimada (-&7dtl) Eri Yoshizawa (‘&7EtH)
Eri Yoshizawa ((57dt) Craig M.Lee (SVJEI) Mary Jane Perry(tniv of Marine)
Byongjun, Hvang(SAMS) JamesAndrew(Naval—Postgraduate-School) Rhonda Reidy
ShawnGlenn(Naval-Postgraduate-School) Jeff Pietro(WoodsHole)

Dr.Martin Doble(Laboratoire d'Océonographie de Villefranche)




g

g5 2

nr
mjr

gy

2014

SHA|

4

|

=g Hste 7w

A A9 7]
H 55 A

S}
=

= W7

3ol
3},

T
) BN

3}

Kol
o

ks

3o o

[¢}

o Fx==
- .

g = 7k

=
=3

AL A2 AL

7o

3t

"al2 W E}) o] WA =,

N s A4

- AA

|

e

BAHA =

o]

7127y A

[e13
Sf

T2 2002 FH= (o o

15
==}

5

2014

]

o

S d =

g

51714 ¢

(s}

AT % Thaba}

Eis

o] 2A}7} AN E AL,

=
o

O
1l

ie

AFFA weh DAL @A oA

T
-

e " =

HIaMo&= 3

=

o




x| 7L



g

g5 B

nr
i

gy

2014

3

9

w=71E M) -

go|E 5493

A Zhzsel=

3f

3. MBI

29

29

S A FEI; SFEIFR] B e

A - 7] - A

31

Bl OITL(]) weereerereereenes

T
o
o

Gl

cpals}7)4] 7]

7.

39

ikﬂ‘?ﬂﬁl?} (21C “4—7& _7[:1,]@)

g

L=
__]7

AR
5

9. 2014

41

49

ﬂ_?j_‘rL(z)

2

Rk 7 A - o] - Al

12.

53

N

09

=]
B B e

A 2 =

o7




x| 7L



20148 BS5&

[l
oft
=
kd




20148 BS5&

[l
oft
=
kd




g

g5 2

nr
i

gy

2014

}23) AW} os) X FLAT

734 7

1. 97718

_
o

L z
ﬂ_om <
Xor e *
W g T R o
B | T e _Ezﬁ

y N o = o o

it s L FFE 05

M\wnu/ o] |80 of wm_/ S0 o o Np
0 | S J

ks TR g Wi

B |'X J.,lLX;o ;o]n]

U R R o T

S B L BN =

Fodo| P TR

© = © |NE DT

Bl 0N F RN o

S I O R W T

®OMol T T U R OR B RO R

of Nl o RB o MR OH oW

(58

Qﬂ N <H D

=

| o

R o

_._._o e ﬂo _ﬂo

o | =

%!

SRS A

K [ B @ 5

MEMNMN MN

s N 2

m,_ﬁ_w_m o e
/auu/ W nm*nl\)
U Y| =y ﬂourm
U= I
oz I
‘ul.._ ZT X0 = NS —~ A.._O ‘_&:L
LR N
Gl e
a BBy N
N m,_\
< ,me\u_,\h%.o\,/
Otﬁﬂ_cﬁlmmmﬂuw
CRCI R R
N o 0
i o 4 I i B
T ofl B B Mo BO o R
N X N H T W
)
] N
o7
v
{- o
o o
0
&
o DN
K g
° %
N =
&

HOPR\

—



2014 ES8F B

3) A& - LTt = > WS m H XS m A H ol m ATt v =P

d # ol T ¢ A(®) B
R, Fo, 243, FEY, 23},
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195, AAF(EZT),
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AL (Ast), ol & (H=<]h)
¥ F(BXGEO)

Byoung Woong AN(Finnish Meteorological
Institute), Eurico D’Sa(Louisiana State
University), Jinping Zhao(Ocean University
Horehe) 42 of China), Koji Shimada, Eri

Yoshizawa(Tokyo University of Marine

2014. 07. 31
~ 08. 24

=
1 o)

Science and Technology), Craig M.
Lee(Applied Physics Laboratory,
University of Washington), Mary Jane
Perry(Darling Marine Center, University of
Maine), Phiol Hwang(Scottish Association
for Marine Science), James Andrew
Stockel, Shawn Glenn Gallaher(Naval
Postgraduate School), Jeff Pietro(Woods
Hole Oceanographic Institution), Martin
Doble(Laboratoire d’Océonographie de
Villefranche)
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ol ¥ Ak g MFYE AT
1Ys Z2¢-EAdstal 3l stst AT
A i U S &F&Fst AT
Byoung Woon Finnish Meteorological _
young "oons COTO08 Agme A7 SEEE
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Jinping Zhao | Ocean University of China s Fee AT TAFE
Tokyo University of Marine .
Koji Shimada | > Y goree AT =AY
Science and Technology
Tokyo University of Marine _
Eri Yoshizawa y Y = AT R
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6. ZAYE R 4§
1) Water Column (WC) components

Water column observations of biota

Pelagic ecosystems observations

Nutrients and productivity

Bio-geochemical measurements
2) Underway collection of meteorological and near-surface seawater

3) Meteorological data from ship sensors

5) XCTD (expendable temperature, salinity and depth profiler) casts

)
)
4) On-shore calibration of instrument compasses
)
6)

CTID/rosette casts for hydrograph and geochemistry (ecosystem, nutrients,

salinity, and barium)

7) Deploy oceanographic moorings

8) Seaglider and SWIFT float deployments

9) Sea-ice (ICE) observations through regular visual observations from bridge and
automated fixed-camera photos.

10) Arctic Sea-ice camp operation

- Sea-ice physic and dyanmic

- Sea-ice biogeochemisty

- Sea-ice biota

- Buoy deployment

- Helicopter surbey

- Melt pond ecosystem
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Multichannel seismic system

Multibeam echosounder

Subbottom profiler

Extension of the multibeam echo sounder

Echosounder

Heat probe

Property of Seoul National University

Thermal conducitivity meter

Gravity corer

RN T W|IN |-

Box corer

U U U UINY U U (U N

O

SWEFE-CPTU

—_

Full name: Marum Shallow Free Fall-Cone

Penetration Testing Unit

10

Rosset system (CTD, various

sensors, and Niskin bottles)

11

Automated flowing pCO,

measuring system

12

Flame ionization detector

13

Atomospheric observation

instrument set

1 18 instruments at 5 locations

6 |
Y
2
>

ol
aY

4 & & g3y & v 3
e SADTA Chief Scientist

5T SAA TS Head of geophysics
AT SAA T4 Geophysics

& SAA TS Geophysics

o| ¥l 7t SAATA Geophysics

Atz SAAT A GIS

e SADTA Head of heat flow
oY SAAT A& Heat flow

o] A| & AT Head of ocean chemistry
IE S SADTA Ocean Chemistry

A FAATA Head of marine micro biology
ALzt SA AT Marine micro biology

A e 7 SAAT4& Marine micro biology
AL SAA T4 Marine micro biology
=95 FAAFA& Marine geology

FE SADTA Atmosphere

R SAAT4& Oceanography

A4 FAATA Head of technical & support
A SAAT 4L Technical & support
g XGEO Geophysics £
°o|sd QHeF st Marine organic geochemistry
A4 st Marine micro biology

e Rkl Metstw Geophysics
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Gauvain Wiemer

MARUM

Geotechnology

ZAE

Roberto

Gwiazda

MBARI

Marine geochemistry

248

Rhonda Reidy

Freelancer

Head of Marine Mammal Observer

Colin Billy

Gordon

Upon-LGL

Marine Mammal Observer

Spencer

Mangelana

Upon-LGL

Marine Mammal Observer

47

Freelancer

Ship’s doctor

R

JSEP Comm.

Video director

el

ol

Freelancer

Writer

el

6. ZAFE 4 W§

1) Multichannel seismic survey

- Deep sedimentary structure

2) Multibeam survey

- Bathymetry

3) Subbotom profiler survey

- Site survey for coring

4) Echosounder

- Fluid expulsion occurrence from the seafloor

5) Heat flow measurements

- Geothermal gradient

- Thermal conductivity

- Seafloor temperature

6) Sediment coring

- Gravity coring for fall-cone penetrometer, subsampling for geochemical

anlysis, and inorganic chemistry, and thermal conductivity

- Box coring for biodiversity collection

7) Cone penetration testing

De/acceleration
Pore-water pressure
Cone resistance

Sleeve friction
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8) Water column study
CID casting

Ocean current measurement

Seawater sampling

Dissovled inorganic carbon and total alkalinity
- pH

Nutrients

pCO;

- CHy, N2O, CO,

9) Atmospheric observation

- Air-sea interation
- Meteorological condition

- Methane and aerosol observation
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NySMAC REPORT (October 2014)

Korea Polar Research Institute (KOPRI)
Research activities of the Dasan Station at Ny—Alesund

Status Report on September 25, 2014

1. NUMBER OF PERSONS/DAYS SPENT AT THE DASAN STATION
DURING (MARCH-SEPTEMBER, 2014)
Project Organizations Numbers Project date
KOPRI (Korea Polar Research Institute) 43 141
Seoul National University 2 22
Korea Institute of Construction Technology 3 14
others 1 8
Total 49 people 185 days

*

*

2.

Actual station open date: March 27, 2014
Actual station close date: September 25, 2014

SCIENCE ACTIVITIES IN 2014

1

2)

Establishment of Multidisciplinary Environmental Change Observation Network and

Technical Development in the Arctic Permafrost Region

KOPRI operates a project on the trace gas emission such as carbon dioxide and methane from
the permafrost since 2012. We has calibrated gas measurement system (CRDS, LI-7500, and
EC150) at the Climate Change Tower (CCT, operated by Italia Station) in April and September
this year. And, KOPRI installed monitoring camera for a better understanding of trace gas
emission in response to seasonal vegetation change. Flux monitoring of energy and trace gas is
being undertaken in close collaboration with Italian colleagues. This experiment will enhance
understanding of atmosphere-land interaction in Arctic permafrost region.

(Contact Point: Dr. Taejin CHOI, ctjin@kopri.re.kr)

Electrical resistivity survey is applied for estimation of permafrost in engineering and environment
field. It is recognized that active layer for permafrost zone is existed in Ny-Alesund. To make
confirmation geological characteristics and understand of active layer for permafrost, dipole-dipole
electric resistivity survey was carried out nearby the offshore in August this year. Based on test
results, geological characteristics are estimated by reverse analysis. This experiment will enhance
our understanding of geological characteristics in Arctic permafrost region.

(Contact Point: Dr. Keunbo PARK, kbstar@kopri.re.kr)

On-site inspection and testing for atmospheric observation equipment
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5)

6)

7

3)KOPRI launched a project to understand the role of increasing trace gas emission from the
Arctic permafrost in the global carbon cycle budget in 2012. During this season, we
checked the operating status of gas measurement system (CRDS, LI-7500, and EC150) at
the Climate Change Tower (CCT) and calibrated them, which were installed in May 2013.
Also, eddy—covariance measurements were tested to improve the stability measurements.
KOPRI aims to obtain high quality physical fluxes and gas data from Dasan station at
Ny-Alesund.

(Contact Point: Dr. Baek-Min Kim, baekmin@kopri.re.kr)

Excavation utilizing low-temperature adaptation mechanisms of biological identification and
values that live in the surrounding Arctic base fertility
The project is to study the cold adaptation mechanism using antifreeze protein of various
organisms around the Dasan Station. We collected zoo plankton, and melted ice water. And, we
incubated the melted ice water in the culture medium in order to isolate micro-organisms that
grow at low temperatures. Also, the captured zoo plankton were incubated seawater in a cold
chamber set to 1 and -4C, and kept for 7 days to observe the cold adaptation protein. This
research project is focused on investigation of cold-adaptation mechanism of Arctic organisms.
(Contact Point: Dr. Hye Yeon KOH, hykoh@kopri.re.kr)

Environmental Change Studies based on the Arctic Dasan station in terms of Geology,

Atmospheric Science and Ecology

During 2014 summer season, our research groups studied the glacier foreland ecosystem of
Midtre Lovénbreen. We studied vegetation distribution in the field based on the glacier retreat
period and microtopography. Several soil samples were collected to study soil organic carbon,
microbial community, plants metabolites, and fatty acids composition in the glacier foreland. Since
the whole area of the glacier foreland in Midtre Lovénbreen was covered, we expect to see the
development and changes in soil properties and biological components along the microtopography
as well as soil age. Ultimately, we are aiming to produce maps for soil organic carbon stock and
microbial community in this 'glacier foreland through multivariate analyses and modelling
approaches.

(Contact Point: Dr. Ji Young JUNG, jyjung@kopri.re.kr)

A metagenetic approach to the small soil metazoan community of Svalbard :

local and geographical patterns of variation in community structure

KOPRI’s geographical ecology lab has been concentrated in investigating microbial community
and the dynamics of community succession. To understand the meiofauna community in tundra
biome, we visited Dasan station in Ny-Alesund base this summer for the second time. The
research goals that we set last year were successfully resolved, so, during this summer, we
sampled different soil specimens in 99 sites and extracted DNA from them. By analyzing these
DNA samples hiring NGS methods, we are ready to transfer to the next step questions: 1) How
does meiofauna diversity change during glacial foreland succession; and 2) How is the
meiofauna community affected by human disturbance. Answering these questions is important
and critical to help us understanding and evaluating the meiofauna community in a global scale.

(Contact Point: Dr. Woo Sung KIM, red001@snu.ac.kr)

Development of Site Investigation and Monitoring System for Extreme Cold Area

The objective of this project is to evaluate the characteristics of the active layer by laboratory
and field tests, especially using the instrumented dynamic cone penetrometer (IDCP). Geographical
and geological characteristics of Ny-Alesund, Svalbard are introduced, and the geotechnical

properties, microstructure observations, and thermal properties of Ny-Alesund soils are
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3.

investigated.

In addition, subsurface temperatures monitored for a year are discussed. The IDCP, which is able
to measure the energies transferred into the rod head and the cone tip, is applied to the
evaluation of the strength variation and the thickness of the active layer in Ny-Alesund. During
dynamic penetration tests, the IDCP can produce profiles of the corrected cone tip resistance as
well as the dynamic cone penetration index (DCPI).

(Contact Point: Dr, Seung Seo HONG, sshong@kict.re.kr)

Depositional environments and paleoecology of the late Paleozoic sedimentary successions
near the Arctic Dasan Station

Based on the results from 2-year preliminary study on the late Paleozoic stratigraphy of the
Broggerhalvoya, a 3-year geological project was launched this year. Main goals of this project
are 1) to erect stratigraphic framework with detailed columnar description, index fossils, and
detrital zircon ages, 2) to understand depositional environments and paleoecology of the fossil
fauna and, 3) to investigate diversity and ecology of endolithic microbes. A team of 2
sedimentologists, 4 paleontologists, a geomicrobiologist, and a field assistant carries out field
work around Broggerhalvoya. Main activities include measuring stratigraphic succession (late
Paleozoic Gipsdalen and Tempelfjorden groups) and collecting rock and fossil (corals,
brachiopods, chaetetids, palacoaplysina and so on) specimens. These data will help us to
understand the late Paleozoic paleoenvironments of Spitsbergen, and provide a basis for future
researches.

(Contact Point: Dr. Jusun WOO, jusunwoo@kopri.re.kr)

NON-SCIENTIFIC ACTIVITIES

1)

2)

Korea Outreach Program — 2014 Arctic Youth Research Team

KOPRI has operated the “Polar Research Experience Team” programs for the purpose of raising
public awareness about polar research, disseminating a science oriented culture and promoting the
pioneering spirit. In 2014, this team, consisting of 8 people (Researcher: 4, High-school Student: 4),
participated in this program. They experienced the research activities on climate and biological
Arctic environment, through this program.

(Contact Point: Ms. Ji Young LEE, jylee@kopri.re.kr)

Investigation for Arctic policy support of Korean Government

This project is to support Arctic policy of Korea Government, through collecting recent issues in
Ny-Alesund. Including Dasan station, we visited other countries station and research facilities, like
geodetic observation post. And, we monitored Research activities and station operation. Also,
discussed with SSF Board members about development of research activities and strengthen
cooperation. In the future, we will continue this activity and make efforts for supporting Arctic
policy development.

(Contact Point: Mr. Seung Woo HAN, gogohaan@kopri.re.kr)
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