


I. Determining possible mechanisms which can 
change values of primary production in the 
Arctic Ocean 

II. Assessment of contribution of various 
environmental parameter to the primary 
production values 

III. Analysis of major climate change trends in 
ǘŜǊƳǎ ƻŦ ƛƴƅǳŜƴŎŜ ƻƴ ǘƘŜ ǇǊƛƳŀǊȅ ǇǊƻŘǳŎǘƛƻƴ 

IV. CMIP5 projections of future evolution of 
primary production in the Arctic Ocean 



fuels life in the ocean,drives its chemicalcycles,and lowers
atmospheric carbon dioxide. Nutrients uptake and export
interactwith circulationto yielddistinctoceanregimes

The importance of PP:
ÁFirst level in marine food chain
ÁPhytoplankton does most of the photosynthesis in 
aquatic and marine habitats
ÁAffect the carbon cycle in the atmosphereςocean
ÁPP absorbs 26 %  of anthropogenic 
CO2 (Le vǳŞǊŞet al., 2009)

http://centerforoceansolutions.org/
http://centerforoceansolutions.org/


ÅVariations in the PP rate are 
connected with changes in the 
sea ice cover

ÅClimate change is expected to 
alter the seasonal cycle of 
oceanic primary productivity 
by changing the availability of 
nutrients and light

Petrenko, p 24

Pabi, p 4



ÅAmount of light

ÅStratification of water column

ÅChemical composition of water

ÅSST

ÅWater circulation in the oceans themselves

ÅRiverine discharge



Amount of light
PARis one of the important environmental 
factors that affect the marine photosynthesis 
that has increased during recent years. 

Phytoplankton from 1% 
light level has higher 
photosynthesis rate than
some phytoplankton from
50%light level

Illumitex



Stratification of water column

On the other hand, increased stratification would likely reduce the 
supply of nutrients from the deeper waters beneath the mixed layer, 

decreasing phytoplankton growth and productivity

The more stable is the Arctic ocean, the more phytoplankton 
is in the upper layers

AMAP (Arctic Monitoring and Assessment Programme)



Chemical composition of water

Å Nutrients όǇƘƻǎǇƘƻǊǳǎΣ ƴƛǘǊƻƎŜƴΧύ
Å Favorable ratio of nutrients is important

Å Much of the Arctic Ocean is nitrogen limited (Pabiet al. 2008, Introduction)

NASA Educational Workshop



(a) annual mean surface Chla,

(b) annual mean open water area (in regions where open water is present for 350 days), 

(c) annual mean sea surface temperature for the 9 years of our study.

Only pixel locations where data are available for all 9 years are shown in color.

Correlation coefficient for the regression of annual mean 
primary production 

SST (Sea surface temperature)
P

a
b

i, 
p

 1
5



Weekly changes in (a) open water area and
(b) sea surface temperature during 1998ς2006

SST (Sea surface temperature)

Pabi, p 10Pabi, p 10



Water circulation in the oceans and 
river discharge

ÅCurrents, ratio of Atlantic (higher salinity, low 
in nutrients) and Pacific (lower salinity, high in 
nutrients) waters in the Arctic ocean

ÅFresh water discharge from the continents 
(river discharge especially from the large 
Russian rivers)

ÅBrings more nutrients -> increase of primary 
production

ÅMore discharge -> carries more sediment -> 
restricts the amount of light -> decrease of 
primary production

ÅPossible effects on water stratification - Ice

Dive and discover


