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Background introduction 
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1.Phytoplanktan and Carbon Uptake   

As	
  basis	
  of	
  marine	
  ecosystem,	
  photosynthe3c	
  	
  

plankton	
  take	
  on	
  more	
  than	
  90%	
  organic	
  	
  

ma:er	
  produc3on	
  in	
  oceans.	
  Through	
  adjus3ng	
  	
  

CO2	
  water-­‐gas	
  balance,	
  they	
  play	
  an	
  important	
  	
  

role	
  in	
  global	
  carbon	
  cycle	
  and	
  climate	
  change. 

Chlorophyll	
  content	
  in	
  seawater	
  could	
  reflec

t	
  	
  

phytoplankton	
  standing	
  crop,	
  so	
  research	
  on

	
  chlorophyll	
  content	
  in	
  Arc3c	
  Ocean	
  could	
  	
  

play	
  important	
  basic	
  role	
  for	
  global	
  carbon	
  	
  

cycle	
  and	
  climate	
  change	
  research.�
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2.Ocean Currents and MassTransportation  

Bering	
  Sea	
  to	
  Chukchi	
  Sea	
  is	
  one	
  of	
  the	
  most	
  produc3v
e	
  marginal	
  sea	
  in	
  Arc3c	
  Ocean,	
  it	
  is	
  also	
  an	
  important	
  	
  
channel	
  for	
  North	
  Pacific	
  Ocean	
  conveying	
  ocean	
  	
  
circula3on	
  to	
  Arc3c	
  Ocean.�
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3. China Arctic Scientific Research Cruises 

1st 2nd 3rd 

4th 5th 6th Arctic in July-September
2014 
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1. Study Area  and RV XUELONG Cruise  

东西伯利亚 

阿拉斯加 
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2. High frequency sampling and data collection system  

阿拉斯加 

WETStar  
Fluorometer 

SBE21 
CHL(µg/L)= 
Scale Factor×(Output – Clean Water Offset) 
Clean Water Offset (CWO)            0.059 V 
Scale Factor (SF)                              4.6 µg/L/V 

1. Temperature 
2. Salinity 
3. Chlorophyll a 
 
Every 30 seconds 
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3. Solar elevation angle calculation method  

东西伯利亚 

阿拉斯加 

The	
  midday	
  solar	
  al3tude	
  was	
  used	
  to	
  determine	
  the	
  solar	
  radia3on	
  level.	
  



www.art-com.co.kr 02/09/16
 10


CONTENTS 

 Background introduction 

 Study area & research method 

 Spatial distribution of Chlorophyll  

 Impact factors analysis & discussion 4

1

2

3

 Further research field & cooperation 5

 Conclusion 6



www.art-com.co.kr 

Spatial distribution of Chlorophyll  
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1. Spatial distribution of Chla 

东西伯利亚 

阿拉斯加 

Average Value: 1.166 mg m-3; 
Variation Range: 0.06~8.283 mg m-3 
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1. Spatial distribution of Chla 

东西伯利亚 

阿拉斯加 
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2. 2014 VS 2016 summer 

6th Arctic Expedition of China (07.11~08.26, 2014) 7th Arctic Expedition of China (July 12-26,2016) 
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1. Latitude and Solar Altitude  

61.21~55.84 

55.84~50.45 

50.45~44.15 

44.15~38.66 

38.66~25.57	
  

https://upload.wikimedia.org/wikipedia/commons/4/40/Axial_tilt_vs_tropical_and_polar_ci
rcles.svg 1/ 
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2. Sea SurfaceTemperature  

Average Value: 5.5 °C 
Variation Range: -0.9~11.7 °C 



www.art-com.co.kr 

Impact factors analysis & discussion 

02/09/16 17 

3. Sea Surface Salinity  

Average Value: 29.4 PSU 
Variation Range: 20.8~33 PSU 
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4. Sea Surface Temperature and Salinity 2014 VS 2016 summer  

6th Arctic Expedition of 
China  

(07.11~08.26, 2014) 

7th Arctic Expedition of 
China  

(07.12-26,2016) 
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5. Correlation Analysis of impact factors  

Chlorophyll a  Temperature Salinity Solar Altitude  

1 0.061** 0.306** -0.119** Chlorophyll a  
 

1 0.417** 0.476** Temperature 
 

1 0.436** Salinity 
 

1 Solar Altitude  

**.signifiﾞcant on 0.1level (two tail)�

Anadyr 
Water

Bering Shelf 
Water

A
la
sk
a 
Co
as
ta
l 

W
at
er
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30th Antarctic Expedition of China  

Chla＞1.683 mg m-3 

Further research field & cooperation 
1. Similar Research  in Antarctica Southern Ocean 
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Further research field & cooperation 
2. Biomass estimation with echo intensity data from ADCP 

Station BS 03 
Depth 36.9 m 
Date 2014-7-26 
Longitude: 170.4967 W 
Latitude: 64.3342 N 
Vessle Velocity: 1.0 kts 
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Further research field & cooperation 
2. Biomass estimation with echo intensity data from ADCP 

Station C25 
Depth 3767.6 m 
Date 2014-8-9 
Longitude: 149.0312 W 
Latitude: 76.4010 N 
Vessle Velocity: 0.5 kts 
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Further research field & cooperation 
3. Data Avialability and cooperation 
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CONCLUSION 
l  (1)	
  In	
  Bering	
  Sea	
  to	
  Chukchi	
  Sea,	
  chlorophyll	
  a	
  concentra3on	
  presents	
  	
  	
  	
  	
  

obvious	
  decreasing	
  trend	
  from	
  south	
  to	
  north;	
  as	
  for	
  thermohaline	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
structure,	
  due	
  to	
  the	
  	
  	
  influence	
  of	
  Bering	
  Sea	
  water	
  which	
  with	
  higher	
  	
  	
  	
  
temperature	
  and	
  salinity	
  flow	
  into	
  Chukchi	
  Sea	
  through	
  Bering	
  Strait,	
  	
  	
  	
  	
  	
  
temperature	
  and	
  salinity	
  also	
  present	
  obvious	
  decreasing	
  trend	
  from	
  	
  	
  	
  	
  	
  	
  
south	
  to	
  north.	
  

l  (2)	
  Through	
  correla3on	
  analysis	
  among	
  chlorophyll	
  a	
  concentra3on,	
  	
  	
  	
  	
  	
  	
  	
  	
  
temperature,	
  salinity	
  and	
  solar	
  al3tude	
  we	
  found	
  that,	
  in	
  Bering	
  Sea	
  to	
  	
  
Chukchi	
  Sea,	
  for	
  phytoplankton	
  growth,	
  temperature	
  and	
  solar	
  radia3on	
  
level	
  have	
  li:le	
  impact,	
  however,	
  the	
  lower	
  salinity	
  level	
  in	
  this	
  sea	
  area	
  
is	
  unfavorable	
  factor.	
  

l  (3)	
  Another	
  important	
  impact	
  factor	
  for	
  phytoplankton	
  growth	
  is	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
nutrient	
  distribu3on,	
  which	
  is	
  inseparable	
  with	
  ocean	
  currents	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
distribu3on	
  in	
  study	
  area.	
  In	
  Bering	
  Sea	
  to	
  Chukchi	
  Sea,	
  nutrient	
  level	
  is	
  
mainly	
  determined	
  by	
  Anadyr	
  water	
  and	
  Bering	
  shelf	
  water	
  with	
  high	
  	
  	
  	
  	
  	
  	
  
	
  	
  	
  	
  	
  	
  nutrient	
  flow	
  from	
  south	
  to	
  north,	
  which	
  corresponded	
  with	
  the	
  tren
d	
  	
  	
  	
  that	
  chlorophyll	
  a	
  concentra3on	
  decreasing	
  from	
  south	
  to	
  north. �
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