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Has primary production in

the Bering Sea changed In
the last decade?

To address this question,

we used a satellite-based
approach
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Based on remotely sensed Chl a, SST, and sea ice

Primary production algorithm modified from Southern Ocean
(Arrigo et al. 2008, Brown et al. JGR, in press)

» Forced with winds, cloud cover, and solar radiation
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Bering Sea

Annual production (Tg C)
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Bering Sea

R2=0.77
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Has primary production
changed significantly

anywhere in the Bering Sea
between 1998 and 20077
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The Arctic Ocean
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Given ongoing changes In
seaice in the Arctic Ocean...

How has primary production
changed in recent years?



Arctic Ocean

How primary production was calculated

 Algorithm modified
from Southern Ocean
(Arrigo et al. 2008,
Pabi et al. 2008)

 Based on remotely
sensed SST, Chl a,
and sea ice

e Forced with winds,
cloud cover, and solar
radiation



Arctic Ocean

e Quantified primary
production over entire
Arctic Ocean

« Also analyzed 8 different
geographic sectors

Bathymetry (m)



Changes in Regional Primary Production
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Changes in Arctic Primary Productivity

Annual net primary production
(Tg Ca)
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560 - y = 8.097x + 440.65
R®=0.49, p<0.05




Changes in Arctic Primary Productivity

« Annual primary production increased by 97 Tg C over 12
year period

e A 20% Increase
500 - Annual net primary production

» Unexpected given (Tg C al)
presumed nutrient 560 -
limitation 500

e Largest increases  4%9-
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Changes in Arctic Primary Productivity

2006

2007



Changes in Arctic Primary Productivity

What caused the increase in annual net primary production?

600 - Annual net primary production
(Tg Ca?)
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y = 8.097x + 440.65
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Changes in Arctic Primary Productivity
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Changes in Arctic Primary Productivity
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Changes in Arctic Primary Productivity

What about changes in Dfé’a(r’f
length of open water 140 -
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Changes in Arctic Primary Productivity

e 70% of increase in primary production between 2006 and
2007 related to longer growing season



Changes in Arctic Primary Productivity

Does the positive
relationship between
annual primary
production and length
of open water season
hold for all years?

YES
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The Bering Sea

Use differences between cold years and warm
years as a guide...
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The Bering Sea

Using differences between cold years and warm
years as a guide...



The Arctic Ocean

Extrapolate from recent trajectories in ice extent
and primary production
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The Arctic Ocean

Continued loss of summer sea ice could result in a
further 30% increase in annual primary production



CAEILRIS

* In the Bering Sea, SST has warmed over last 30 yrs but there
has been no change in sea ice cover or primary production

« Exception is the “Arctic-like” Chirikov Basin where annual
primary production increased 40% from 1998 to 2007

* In the future, a warmer more ice-free Bering Sea is likely to be
more productive than today

* In the Arctic, changes in sea ice extent and duration have
driven a 20% increase In production over last 12 years

« With further loss of sea ice, Arctic productivity could increase
even more in the future

 Much work to be done before reliable predictions are possible



Conclusions

Thank You!
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