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Quantitative study for trace gas behavior using

shallow ice cores



OH

Al

I9)

P~

K0
<

&l
r

oFJ

oy

:
o

-

Eel0t
BE=PIPps]

nr
i)

I

ioJ
(40
ol

i

™
5
o0

i
T
_un_
TH

il

JINE

iy
|
E

=
(=)

oHA 2l

BN o

=
=]

A

gt

9]

JA[p=

LICt.

L

S
=

NZ

1. 27

2020.

A
<H

ol
®l

8]

ol
0

E

ol
s g

OHl

T

50
@

[s)

-

wr

Ok

of

KJ

—_

oJ

ol
=l

[s)

-

wr

Ok



!

232,000,000

A
A

o A&d T A(nstitute of Low Temperature

Jl
B
"
o O B
R F Pz
o N
N % 7 &
= x© 8 -
3 — = O
'~ Zo T
o {+ D
" | | o - 5
Plew| & | S
10 _— =
— o 11~m| T i =
o) KR ﬂ‘_ T
il [
ey Ko |
™ HoOPE
~ — .. O._
1) ol o
e o} T ks
! of O
A O
% <3
B = -
x| = | = i
i} w" o B | B
- = T | Hp
B! B! ~ I | Ho
wr i ~A4dr | =
aF | B |

QHATARE FAOE M4 50020 H)

24

=i}
=

B2 A
= =

AN

1.

A77hEe] Wg % H

2.

|=]
L

g

2

A =14 4E3 247A

A=
Bt

429

]
St

oA e =]

=

oS

O

=

o

O =

AT
cad

14 5 71A £33g el gk

el
o mn_u
" M
x
T <
U
B
b
° o
ofy il
= <
BOE
T
O O
B
o

3

3t o]

A ol mE

3L
-

A

Sl

7N

AHl &

}

Il
yul

2l
T

A2 AL

*

< 7l

3

AxolA el @

L
=S

O
O

2

s

ol o

A
pul

3}

A

o Aol 247

A2
4. AT AT ] BEAY

T

-+
=
(]
IS
[«B]
—
=
w)
[ae]
(]
IS
>
=
wl
=
(]
ho)
=
.S
ANr =
2
1 O
Ul T
g =)
14 i=|
% :
= 2]
o %c
1 (D]
—_— a2
® 3
~ =
< O
(D]
o} b
5 o
™ 3
—
o D)
0 2
. k=
N IS
Ho =
w | &
il 5
7o Bo

Ao
(& 570 °17)

A0
Al




"

700

Jl
B
o
,Nu
%o
e
Nro
o
o
o
o
o
w %
R
BN
gl
T ¥
RN
o
T <
WORC
VY
5 W
Tk
T T
LO _zﬂo
T B
O O

A EF gl o

= 7] %

Z4AE 34

=
ﬁa

2

3’

TR

Ho
=K

b
T

o] 3

ks

Aol o
71 AL
o

]

NI
o

N
Ho

)

1

—

n
©)

d
=
o

ZO —_

R
N

o <V

T ol

S

T

B 2

" £

ir Mo

in 5

o O

o

olo
T
o7
v
T
il

M-
B

0

el
o)

B
N

oo

O Ef A7+l 9]



SUMM AR
(05] X O oF

—

[. Title
Quantitative study for trace gas behavior using shallow ice cores

II. Purpose of the research
O Assessment of the effects of firn ice heterogeneity on greenhouse gas

concentrations in ice cores
O Improving chronology with greenhouse gases in the firn

Ill. Research plan and scopes
(O Analyses of inhomogeneous physical properties of firn layers
O Study of correlations between greenhouse gas concentrations and physical

properties of firn layers
(O Model study for gas trapping in firn lasyers using measurement data

V. Results
O Analysis of high-resolution greenhouse gas concentrations of firn samples

using dry and wet extraction methods
O Study for the relationship between density and air content

O Understanding gas trapping processes associated with density distributions
O Improvement of instrument operations in gas analysis during field work in

Antarctica
(O Model study for greenhouse diffusion in the firn layers

V. Broader impact and applications
(O Needs for further study
O Applications to other studies
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#3841 : 2018/19 ¥ Tourmaline Plateau stAl ©AF 4] Al Y-A}sH
1. AF7] A 2eA

2014/15 A& ©AME Hdste] | 7] AEEH F2 dSFo] AIFAYS AYgPA Fae
74°03 " S 163°85 " E o $Astar, 1%+ 1218me Styx glacier FUHZHE 1). 2014/15 A&
A AZ | E7Y] dAaEdA, COp CHy & =A7IA 5% SAE o Fo AN o

P AESAo] S4H R o] FoyX X kil closed pore Stoll 2 HE VA A4S ¥
+ AE AAC gigk A7 e 1 Ad 2d $HE 2430 CHE AL
02, NoO SHo] o]Fojx oy A3 A3z vFoj&E o post coring &= AT A]F 9]
SdagyrF wl-$ #AA, Lock-in zone, 53] Lock-in depthol] 7}7h% A% Lock-in zone®l
Aol o Frl' QIS diA o] Bt Aol FUE e Ao® YEWTH(IH 2).
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aglste] 20199 HHF WetaolE o] &3 wEV|Al A AFH AT 3dAE Holstr] A,
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As] FAHE 7 d+e A =

13 gre AaAo] gFHAr}. 7]E AE2 44+ olv] open pores
Z7lR o7 &y Furdt 3 g o N=ZA 73 A 5

o] 7] closed pored] XHE F7|E AHEsA SAHe 7] ofHGA S99 e AR,

At ko] olo)e= S HAxE AEE A 7] AF FAERE HellA 1 oyt e,
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Mol He AFeta & & drk. yy ol 9oE JhH Fad AdelE Eeta
open pore 9 post coring &7 o3 e o] A lona o] gt UJAES At A
g3 B4 7S =&8 W] FE AH Lock-in zone AR E B &£ A Fo A8 AEZS U
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CO;, N0, density / depth relation
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depth 55m, gas-density relation
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3. Tourmaline Plateau ©A} A3

ol H 7] MEH FAE Tourmaline Plateau® g3 A th. (74°7'48.00”S, 163°25'48.00"E)
of f1Xska lom, k= 1549 m olth 19 3elA &Rlg & A= wkel o] 2014/15 A&
AL A A9 W Styx glacier®t A g]& o2 7pga A S Wel HAH 2AS ztE Aa
oly W&, F7HA AEe AF 1 EA4o HHE 28T 5 Ade A A, 2 A
Qo HWgal: Styxsh FHHA 2= e AdemA AHAE 54L o W 4T AAE
T3l FAlel g = s Ao VgiE

AEGS AP "= HA F7)17F AA9AA 2] FFE WA @olof g}, wekx AlF

= w7 ol A 100‘3]‘51(14/15 AlE 80M ), Aol w@& EIES|A 207 H (14/15 A&
15m) ©] ®Eojx 9lil, nigo] Eo] o= Wk lojof . 4d A Styx glacieroll A A A
g "ES] A= lll‘“% 79‘r 2t} (Han et al, 2015)

1Y 7. Styx siteoll M 2014/15 sHA| Wsk HALE O] =3 Azl A4 (Han et al, 2015).

14/16A & dFd A= AlF "HE FAF] X8t AMEE HEE HA% &

Fgolgbal A7 E = BEAES el 7P ol oA "HEE dXste] dA di7] £l
o] glE% 3ttt

SHAIRE fol AWSE A A, 3 A85E gt 49 78 TIF2 55322, 7|& 494
5= Aol AT =8 de T AuiA ] AR\ FEFI= dy] A7 dst
7] W&o o] Tourmaline plateau ©AA &= 7] EAs+= AWSX}E.—EE— 7‘"’?—}3’% 57\]
o, IEE MA|sl= Al7|el BtA fs2oz 713 #ujz <l o]

of &tt}.
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o, SAAFLAA AREstE AlF 3o AIESY 4ol 70em HAolun=z 7} Axwir 17,
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g Rdgd AMEY WaAs

OFAclose-off deptholl =@ w71%] 0.7-14m A2 FeHoz szt 30709 #
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60.3 - 61 (277] T3 + 37 o &)
AN NYEHE 2 Aol g Sk 7 Al 6Lelw ¥ &A3E Hato] Jhsstrel
Y 23 Lock-in zone oA ¢ F7|E Hi=dd A&t} dAA 7] &7]¢ diffusive zone
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leak ©] A7]™, 3 A& Adsty HA FeA 7l Fehag AVMEE o] 83t FZ o
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3
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A 30kg

HZAA E 6mme] 72 FE. 100m 2ol FrHol 20m Zo| 9

Y o] g2 F&ste] ARE-shot

Fo D olgME wEd Aeolls utE o] FAl FE EFHJ=EYS T
A

A7 582 swageloke]

Fo] 2) FHO ¥ HES A s FT Z. 53] ZIFuy AAE E3)H T A
°] 3) 6mm iF FHE AL W swagelok¥ o] 2AH|QE A8 T REL QNEE

_55_



_56_

o
o
=
|
o T
—_
o = O —_
= || zl EE 2N = B
£ = e | S B -
i > & o | % | B . b E (o
W T | g i | e =R e W=
o o e %Eim;u% m | 50 éﬂﬂmewm = w s | W X
oy | 2 A wlw | w A= GIx|TH|PT|D|F|T| TN S| F| | T|T|F| P w|x|™ ol
e R e e e e e e R R R e o o e e e e e R e e R Bl 4
=
wp o owl o
TIT|T
w Wl
™| | B
X X <
e
i) wwm & wr
| = T -
T | X " Ho
ol = ©
iy G =
b —
X _wm £z
B £
| M_ mm
< | ¥ £T
i =z
Te) -0




Z
>
2
fol
=
<z
=
>

ofo
i

+
&

[
N
ro
i

S
[z
=
in)

Ho
uh
)
D)
X

m

Ry
o
i

k)

i)

°]

24

AAH0.8)%10

AAH1.6)%10

44032 A

2
x

44033 A

2
x

TET=

A
S

1<)
2

44 =eholw

44 =eholw

£ | b

N
-
2o

)
of
N
N
o

1. Thermometer set

e
o
i)
nj
N
rfo
ki
A

o

DO [ = | === |~ |N[ND[W s [ |00|—=|F=|D|= |

SNU-LICP #11 1/6

7 o] & Efo]

200

7| o] & Efo]

200

7l o] EEfo]

B ol | &

100

ol
o
4
o

k

3
oL
N
)

ro | &
2| ol
m |

iy

Many

>
X
(
]
)
o

=
o
[>
__VE‘
i

o=
jubad

o>

>
v
Ach
oft
il
juich
1=

ulll
ot

2:59) %)

23

g 7112"

3y

& 7110"

=

%7] 8!/

3y

%7] 6//

23y

5/ ”_9/16"

oy

9/16"-1/2"

== == == DN ===

_57_




LLEIRS el A -k 2 R FF
23 1/2"-7/16" 2
LA T v v 1
23y 3/4" 1
:eltadder 6mm ¥ & 4
g7k FE86mm HE 12
g 2
R A3 5
bottom  Z<J LA} 14
bladder  bottom HE 30
8 29y 1
&l %] 1
AAA o) E (o)) 2
2 AelE g iy 1
bottom % iA EBE 8
bladder  bottom 3
bladder top 1
bladder  rubber 2
714 1
L e s |,
A2-70 EE 1
Ry 13
A 2 2
100m =4+ 1
A8 2
v g2t 50
Mg(Cl104)2 1
el s 1
B 7PE ] 30eme661=62m 1
B7PET | 30eme 150 =15m(A%-8) 3
D IPET | 30eme46 1 =45m 1
NG | g 35
T‘ggéREX plier 1
eyes many

_58_




LLEIRS el A -k 2 R FF
, BAA HEE  Holx 2
3/8" = 55
3/8" swagelok UYE 11
3/8" w7y 12
3/8" & FY 4
3/8" SEF E= 2
3/8” swagelok Y- 7
3/8" O-ring 10
LI-840A  7]E}H-& black  polyurethane 1
3/8"-1/4" ultra  torr ]34 4
3/8"-1/4" swagelok 2] FA] 3
1/4" ¥ = 51
1/4" swagelok UYE 20
1/4" 5w}y 24
1/4” swagelok  f42 2
1/4" AdE FY= 4
2 bladder BOX 1/4" swagelok UE 7 5
SNU-LICP #11 2/6 1/47 swagelok ZE 7 9
1/4" swagelok  Tee 3
1/4" swagelok  cross 3
1/4” O-ring 20
1/4" Az B 1
1/4" SS ®H 4
1/4"-6mm # A H 3
1/4" 7 IME 4
1/4” 3  way valve 1
1/4" swagelok  bolt valve 2
= 2
1/8" ¥ & 35
1/8" HE 6
bladder U ¢}ojo] 11 3
xg a1
other FH M E many
MULTL 6o we
6mm HEA 10

_59_




£
>
2
fof
=
4z
£
>
=
o
o

6mm H &
6mm E]
6mm A RS-
6mm A2
6mm A9 dE
6mm 2
e nox e
6mm $}o]

n 1 m p
3 PUMP SYSTEM system

= H

Polviirethane tube
(d=6mm)

—_ | =

ss  tube 3/8”

ss  tube 1/4”

plastic  tube 1/4

Regulator 1/4

4 Line spare BOX flow  meter

SNU-LICP #11 4/6 LI-840A  set(LI-COR)

dolx g

Zdely Az @<l

DO | = | = | = O[] W | Do

[\)
Do

SNU19-03

FoaZaag wha
SNU-LICP #11 5/6 SNU19-04

SNU19-05

Y5319 A open SNU19-06

J 29 A SNU19-07

_60_

— = | = | = |~ |[F=|~]|0




£
>
2=
fof
=
4z
Z
>

ul-§-&

+
o

SNU19-08

SNU19-09

SNU19-10

SNU19-11

SNU19-12

SNU19-13

F&dEdag ubx
SNU-LICP #11 5/6

SNU19-14

SNU19-15

SNU19-16

S-05

— = === === =]k

olz gl SNIU17-16 /
Y F 3o A open

S-28

—

o] = SNU17-31

10-3-S

o] " =y SNUI17-02'

SNU19-17

SNU19-501

SNU19-502

[ERE [ O S

SNU19-503

SNU19-504

SNU19-505

SNU19-506

SNU19-507

SNU19-508

— = = = =

SSC-1

—

SSC-5

R

10

SNU-LICP #11 6/6

AH A

14

PECRCT

100

Al (%)

500

A (4)

100

o=
H =

£
i
i
i)
z

m

3.5mm

£
i
i
e
z

m

4.0mm

2
Iy
i
(i)
=

m

4.5mm

Aoy o]

FolH o]

_61_




£
P
=
fol

=
4z
£

>

+

of

MY 2H
SNU-LICP #11 6/6

6=
ul

NN N W DN

71 €}

== N NN =W N NN W NN

#Bladder
(F7hu)

pump

IS
—_

HSR  #6
&)

olol
ox
et
Mo

[\]

H Y X7 sealer

o)

3o

=
L]

swagelok 6mm HE

_62_




=
P

4

+
o

Knf Zgt~8 1/4" A

U ] 9
Dk-lok 1/4” SS A9H |1
RS B L N
d
2 719l 1
-8 32 2 2] (65+40) 100
g 32 A] (45+30) 100
HNEELE AgH 7] 1
27l AGE A 1
ZetaE ANE (714 1
=)
ANEgEAL A 5
YA e o] 1
T 7t =A 276" 20
T A 1/47% 30
6mm =Z=E 10
fmm UYE 10
6mm =9y 1
1/4" AYH(HE+= A 1
=)
1/4" SEZ EE AV 1
H
Az 1
qVv Az |y
(600g/0.01g)




KI-

O] E21A

ML T

1.

&
TA0A HEHETUNZ

245 of

L{Ct.

F

__OH_

0l
0{0

i0J

T

—de

od
J

0
m™
Mo
I

u
U

I

il

K




	2019년도_극지연구소_주요사업_위탁과제_표지
	2019년도_극지연구소_주요사업_위탁과제_최종보고서_20200127

