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약 문

제.Ⅰ

양극해 빙해역 경 니 축

연 개 적 필.Ⅱ

적1)

� 남 극해 빙해역에 해빙 포 동 특 에 해빙 해양생태계 탄 순/

한 니 축

차년 연 개 극 척치해 극 동시 아해 극 해 해역 해양- 5 : 1-4, 1-2, 1-2

경특 조 경

� 연 :

조 해역 비carbon production new production①

해역 비carrying capacity②

해역 비food quality③

필2)

� 전 난 향 연적 동 넘어 양극해 극 남극 해양( / )

경 하고

� 여러 경 양극해 해빙 빙하 시 공간적 포 가 드러 게 나타나고/ ·

� 최근 에 들어 그 정 가 가 어 최 해빙 적 찰 가 고 빙하 녹는21

가 최 가 는 들 찰

� 양극해는 전 계적 체계에 아주 한 하 문에 러한 들 전 계적

규 향

� 뿐만 아니라 양극해 빙해역 경에 라 극 생태계에 가 해양 망,

초가 는 식물플랑크 연 함 향 양극해 경 향 파악 측에 한 과학적

근거 제시할 수

연 개 내.Ⅲ

조 해역 비1) carbon production new production

조 해역 안정동 원 한 비C-13 carbon production⦁

조 해역 안정동 원 한 비N-15 new production⦁

해역 비2) carrying capacity

조 해역 과 한 비carbon production new production carrying capacity⦁

해역 비3) food quality
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조 해역 과 한 비carbon production new production food quality⦁

연 개 결과.Ⅳ

극해 과 조1) Melting pond surface ice carbon production new production

� 극해에 치한 척치해에 내 식물플랑크 탄 흡수 에 평균melt pond camp 1

0.025 mg C m h  편차( = 0.024 mg C m h  고 에 는 평균) camp 2 0.077 mg C m h

  편차( = 0.006 mg C m h  나타났다 흡수 과 에 각각 평) . camp 1 camp 2

균 0.0111 mg N m h  편차( = 0.0103 mg C m h ) 0.0095 mg N m h  편차( =

0.0057 mg C m h  나타났다 에 엽 농 는 에 평균) . Melt pond a camp 1 0.12 mg

m  편차( = 0.012 mg m  고 에) camp 2 0.16 mg m  편차( = 0.008 mg m )

전체적 간 크 식물플랑크 점하 다(2-20 m) .μ

극해 미 조 과 조2) sea ice carbon production new production

� 척치해에 내 미 조 탄 흡수 에sea ice sea ice 1 0.020 mg C m h  편차( =

0.007 mg C m h  에), sea ice 2 0.010 mg C m h  편차( = 0.004 mg C m h ),

에sea ice 3 0.042 mg C m h  편차( = 0.026 mg C m h  나타났다 흡수) .

경 에 각각 평균sea ice 1, 2, 3 0.0026 mg N m h  편차( = 0.026 mg N m h

 ), 0.0024 mg N m h  편차( = 0.0011 mg N m h ), 0.0104 mg N m h  편차( =

0.0025 mg N m h  나타났다) .

전체적 차생 여 측정3) ice floe(surface ice, melt pond, sea ice)

� 본 연 에 총 농 에 한 여 는 에POC ice floe sea ice camp 1 7.3 % (surface ice+

melt pond+sea ice = 23.4+21.7+222.5 mg C m  고 에 는) sea ice camp 2 1.7 % (melt

pond+sea ice = 19.4+21.7+123.4 mg C m  나타났다 총 차생 에 한 여) . ice floe

는 에sea ice camp 1 6.0 % (melt pond+sea ice = 0.008+0.031 mg C m h  고) sea ice

에camp 2 10.7 % (melt pond+sea ice = 0.023+0.093 mg C m h  다) .

연 개 결과 계.Ⅴ

� 남 극해 해빙 해빙 수 차생 료 하여 향 해빙 동에melt pond ,

해빙 해양 생태계 총 탄 짓 측 가능/

� 전 적 경 에 한 남 극해 해양생태계 보존과 한 술 보하고 종합적

안 수 한 술역량 강 안 제시

� 간 에 한 해양생태계 측함 극 뿐 만 아니라 다 해양생태계

측 책 수 할 수
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Summary

. TitleⅠ

Bi-polar monitoring of rapid melting sea ice zone

. PurposeⅡ

1. Monitoring of carbon cycles in sea-ice/marine ecosystems in response to sea-ice

dynamics under a rapid sea-ice melting regions in the Arctic and Antarctic Oceans

. ContentsⅢ

1. Comparative analysis of carbon production and new production in study area

2. Comparative analysis of carrying capacity in study area

3. Comparative analysis of food quality in study area

. ResultsⅣ

1. Measurements of carbon production and new production in melting pond and surface ice

- In the northern Chukchi sea, carbon uptake rate of phytoplankton in melt pond was average

0.025 mg C m h (S.D. = 0.024 mg C m h ) in camp 1 and 0.077 mg C m h (S.D. =

0.006 mg C m h ) in camp 2. The nitrogen uptake was 0.0111 mg N m h (S.D. = 0.0103

mg C m h ) and 0.0095 mg N m h (S.D. = 0.0057 mg C m h ) in camp 1 and camp 2. The

chlorophyll a concentrations in melt pond was average 0.12 mg m (S.D. = 0.012 mg m )

in camp 1 and 0.16 mg m (S.D. = 0.008 mg m ) in camp 2. Overall, medium-size

phytoplankton(2-20 m) was dominated in the study sites.μ

2. Measurements of carbon production and new production of microalgae in sea ice

- In the Chukchi Sea, carbon uptake rates of microalgae in sea was 0.020 mg C m h (S.D. =

0.007 mg C m h ) in sea ice 1 and 0.010 mg C m h (S.D. = 0.004 mg C m h ) in

sea ice 2. In sea ice 3, average value was 0.042 mg C m h (S.D. = 0.026 mg C m h ).

The nitrogen uptake rates were 0.0026 mg N m h (S.D. = 0.026 mg N m h ), 0.0024 mg N

m h (S.D. = 0.0011 mg N m h ), 0.0104 mg N m h (S.D. = 0.0025 mg N m h ) in

sea ice 1, 2 and 3, respectively.

3. Measurements of overall contribution of ice floe(surface ice, melt pond, sea ice) to total

primary production

- The contribution of ice floe to total POC concentrations were 7.3 % (surface ice+ melt

pond+sea ice = 23.4+21.7+222.5 mg C m ) in sea ice camp 1 and 1.7 % (melt pond+sea ice =

19.4+21.7+123.4 mg C m ) in sea ice camp 2. The contribution of ice floe to averall

primary production were 6.0 % (melt pond+sea ice = 0.008+0.031 mg C m h ) in sea ice

camp 1 and 10.7 % (melt pond+sea ice = 0.023+0.093 mg C m h ) in sea ice camp 2.

. ApplicationⅤ
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� Possible to predict total carbon budgets in sea ice/marine ecosystem under ongoing sea ice

variations based on monitoring primary production of melt pond, sea ice and sea ice

underwater in the Arctic and Antarctic

� Developing of infratechnology for marine ecology preservation and management against global

environmental change and Suggesting improved technology capability plan for setting

reaction plan

� Construct countermeasure and prediction of reaction of other marine ecology by monitoring

reaction of marine ecology induced by long-term climate change
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(a)

Number Width x length
(m

2
)

Depth
(m)

Temperature
( )℃

Salinity
(psu)

Melt pond 　 　 　 　

MP1 5.1*8.1 0.3 0.1 0.2

MP3 5.5*6 0.3 0.1 0.5

MP4 7.3*4.9 0.3 0.4 0.4

MP5 18.*10 0.3 0.8 24.8

MP6 23.*15 0.3 -1 22.7

MP7 5.8*7.8 open -1.3 26.3

MP8 6.4*6.7 0.3 -0.9 23.2

MP9 45*8 open -1.3 26

MP10 5.1*7.3 open -1.2 26.3

MP11 25.*20 open -1.3 26.8

MP12 35*15 open -1.3 26.7

MP13 4.6*7.1 0.3 0.3 0.9

MP14 6.9*3.9 open -1 25.7

MP15 7.1*3.3 0.3 -1 22.2

MP16 9.14.5 0.3 0.3 1.5

MP17 12.4*6.2 0.3 -0.5 22.2

MP18 8.9*9.9 0.3 -0.8 21

MP19 8*2.3 0.3 -0.8 19.9

MP20 0.4*0.8 0.3 -0.7 15.2

MP21 4.2*3.3 0.3 -0.8 17.6

MP22 4.6*2.9 0.3 0.1 0.1

average - 0.3 -0.6 16.7

S.D. - - 0.7 10.8

Sea ice core length (m) 　 　 　

ice core 1 1 - -1.1 1.6

ice core 2 1.3 - -1.2 1.4

Water column 　 　 　
st.19 - - -0.9 28.4
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(b)

Number Width x length
(m

2
)

Depth
(m)

Temperature
( )℃

Salinity
(psu)

Melt pond 　 　 　 　

MP23 8*15.7 0.4 0.4 0

MP24 5.3*8 0.3 0.2 0.1

MP25 10.5*4 0.3 0.1 0.5

MP26 3*7.3 0.2 0 1.8

MP28 11.8*5 0.3 -1.2 26.6

MP29 25.7*8.7 0.4 -1.5 26.9

MP30 3.3*4.6 0.3 -1.3 25.1

MP31 5.8*3.5 0.3 -1.3 23.3

MP32 18.2*10 0.3 -0.9 17.5

MP36 2.6*3.9 0.3 -0.5 8.8

MP37 7.5*2.9 0.2 -0.1 4.9

average - 0.3 -0.6 12.3

S.D. - - 0.7 11.6
Sea ice core length (m)
ice core 3 1.4 - -0.9 2.4

Water column

st.32 - - -0.9 29.7
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YEAR
Latitude
(N°)

Sampling
period

T
( )℃

S
(psu)

Chl-
a

(mg
m

-3
)

PO4

( M)μ
NO2+NO3

( M)μ
NH4

( M)μ
SiO2

( M)μ
C uptake

(mg m
-3

h
-1

)
N uptake

(mg m
-3

h
-1

)

Melt ponds 　 　 　 　 　 　 　 　 　 　 　

2005 74°~76° Late June~
late July 0.6 3.8 0.6 0.12 0.13 0.16 0.52 0.47 0.27

2008 82°~84°
Early

August~
late August

-0.1 5.1 0.2 0.11 0.14 0.20 0.21 0.09 0.02

2011 77°~78° Late July~
mid-August

-0.2 13.5 0.32 0.19 0.24 0.52 1.03 0.36 0.04

2014
(In this
study)

76°~78°
Early

August~
late August

-0.6 15.2 0.14 0.15 0.07 0.10 0.61 0.04 0.01
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