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• Large Marine ecosystems are functional units 
used for environmental assessment and 
management. They are defined according to 
four ecological criteria: bathymetry, 
hydrography, productivity, and trophycally-
related populations (Sherman, 1991).

• My view: despite their importance, the 
response of LMEs to climate changes is 
unlikely to be controlled by the ecological 
criteria used to define them.
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LMEs: why bother?

• Responsible for 90% of the global fish biomass 
yield and other living marine resources. 

• Critical processes controlling the structure and 
functioning of biological communities have a 
strong regional component, such as:

Sea surface temperature shifts,

Ecosystem connectivity, metapopulation.
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How climate change can affect 
Large Marine Ecosystems?

AGU



Chavez et al., Science (2003). From 
anchovies to sardine and back: 
multidecadal change in the Pacific 
Ocean.



The Brazilian LMEs: 

remote forcing vs. Atlantic variability
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Data and methods
• Climate indices: Niño 3, TNA, TSA -

http://www.cdc.noaa.gov/data/climateindices/list/

• SST data: version 3 (reconstructed) SST gridded series, 2° x 2°, 
from 1948 to 2008 -
http://www.cdc.noaa.gov/data/gridded/data.noaa.ersst.html

• Wind stress data, 0.5° x0.5°, from Simple Ocean Data 
Assimilation (SODA) - http://dsrs.atmos.umd.edu/DATA/

• Monthly AAO dataset: from 1979 to 2007 -
http://www.cpc.noaa.gov/products/precip/CWlink/daily_ao_i
ndex/aao/aao.shtml.

• Detrended, standardized data were Morlet wavelet filtered: 2 
to 7 years.

• Correlations are t-tested at 95% confidence.
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Niño 3 vs. SSTA
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TAV vs. SSTA
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AAO vs. SSTA
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Niño 3 vs. Ekman transp anomaly



AGU

TAV vs. Ekman transp. anomaly



Conclusions

• Spatial and temporal (decadal) shifts in the 
susceptibility of the Brazilian LMEs to climate 
change are significant.

• There is a mismatch between NB and EB LME areas 
and the actual influence of remote and regional 
forcings.

• The time lags observed for the AAO vs. SSTA 
correlations show evidences of relevant temporal 
evolution of its influence on the Brazilian LMEs.
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Conclusions

• TAV influence on ETA is more restricted to the 
NB LME, compared to Niño3.

• As far as climate change is concerned, the use 
of LMEs in Brazil for ecosystem-based 
management has to be conducted with 
caution.

• The world distribution of LMEs may need to 
be revisited.
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Thank you!
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