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Conclusion

Primary productivity, or the rate at which 

energy is converted to organic substances, can 

be determined by analyzing trends in 

chlorophyll-a in an ocean region over time. 

Chlorophyll-a is a chemical produced by 

photosynthetic organisms that is used to 

convert light into chemicals which they can use 

for energy. Therefore, primary productivity and 

the amount of chlorophyll-a present in a region 

have a direct correlation. The purpose of this 

experiment was to determine how quickly the 

primary productivity in the region is changing, 

as any sort of rapid change could have any 

number of unknown effects o the ecosystem. 

Using NASA's Terra and Aqua satellite's 

pictures, one can analyze fluctuations and 

trends in chlorophyll a over time so as to see 

how current circumstances, namely global 

warming, have affected primary productivity in 

the region. The Arctic Ocean in particular is of 

note due to the increasing amount of freshwater 

input which is mainly a product of global 

warming causing increased ice melting and 

runoff. The greater water clarity afforded by the 

input of extra freshwater causes an overall 

increase in primary production while still having 

abnormally low primary productivity rates in the 

winter due to sea ice covering much of the 

ocean's surface

Introduction Results

Based on the data, chlorophyll a concentrations are 

steadily rising over time in the Arctic Ocean. As the 

amount of carbon found in the atmosphere increases over 

time, higher temperatures cause greater volumes of 

freshwater to be dumped into the Arctic Ocean. The result 

is a greater number of photosynthetic organisms which 

can be detected by their chlorophyll a using ocean color 

remote sensing. Additionally, the two years where there is 

observed the greatest spike in chlorophyll a, 2011 and 

2014, are also the years which observed the lowest sea 

ice extent covering the Arctic Ocean(Frey et al, 2014). Due 

to Arctic amplification, this loss of sea ice only goes to 

further increase average temperatures in the 

region(Serreze et al, 2009) causing greater freshwater 

runoff and loss of sea ice cover. 
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Figure 1 graphs chlorophyll a concentrations from 2004 to 2014 showing spikes in chlorophyll a 

concentrations in 2008, 2010 and 2014. Additionally, chlorophyll a concentrations tend to increase 

the further into the summer it gets with May having the lowest average chlorophyll concentrations 

and August having the highest average chlorophyll a concentrations.
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Figure 2 is a map of chlorophyll a world-wide(October, 2009) where the brighter/higher wavelength 

colors represent areas of higher concentration and the darker/lower wavelength colors represent area 

of lower concentration. 

Using NASA's ocean color website which 

uses photographs from it's Aqua and Terra 

Satellites, pictures of average chlorophyll a 

per month can be downloaded onto SeaDAS 

software. Using SeaDAS, the Arctic Ocean 

can be broken down into zones and the 

software then interprets the different 

wavelengths of color into concentrations of 

chlorophyll a for each zone. These 

concentrations are averaged together to find 

a mean concentration per each month. This 

method for finding average concentration is 

then repeated multiple times until a cohesive 

picture month-to-month of chlorophyll a 

concentrations is established. 
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