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PERUVIAN COASTAL UPWELLING SYSTEM, PRODUCTIVE, NATURALLY SOUR AND BREATHLESS



IN A HIGH VARIABILITY
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Remote forcing/ local processes
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PROJECT: “INTEGRATED STUDY OF COASTAL UPWELLING™

ACTIVITIES 2013- 2017---and more

Callao Field February, April, June, August,
trip- 0-50 mn October, December 12°S

CRIO callao- April, August
Pisco 0-50 mn

Data and Satellite — winds. Upwelling
Analysis index.
Oceanographic data T (°C), 13°S

Salinity (ups)

Nutrients, Oxygen, pH.

Carbonate system.

Phytoplankton, zooplankton

Benthos, Sediments (OM, 14°S
porewater).

78°W 77°W

To investigate the physical, chemical processes, the atmosphere-oceanic exchange and the
planktonic and benthic communities associated to the Peruvian coastal upwelling, with
emphasis on the onshore-offshore gradient off Central Peru and its variability at different time
scales.







O Physical changes (2013 LN- 2014 , 2015-2016 EN, 2017 EN Costero)
Graco et al., 2016 Boletin IMARPE
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Strong impact of the remote forcing/ modulated by the local impact of the wind



0 Chemical changes
Graco et al., 2016 Boletin, IMARPE
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0 Chemical changes
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O Phytoplankton
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O Productivity changes
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O THE IMPACT OF OMZ ON NUTRIENT

Graco et al., BGC 2017

Nitrate (LM)

Next steps...
Remote forcing vs local Impact ZMO/ associated with nutrients (N)




O The impact of OMZ on nutrient

Table 2, Slops of the lnear fit for oxypen, temrperature, salinity, nitrate and ritrite as a fimetion of depth over the period 19892011, The
sope for thermnocline and oxyeline depths are also provided as a function of season The confidence level sstimated bazed on a Student's
t test 15 indicated in parenthesis when larger than 80 %.
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Graco et al., BGC 2017- updated until 2018



The Coastal Peruvian Upwelling ecosystems, and particularly the coast-open ocean interaction is a very
dynamic transition zone, highly variable on the oceanographic conditions that determine changes in the
upwelling front associated with the equatorial forcing but also local conditions, as winds but also other processes
(mesoscale activity).

Significant changes in the chemistry was observed during 2013-2017
that changed the gradient between the coast and offshore conditions. Silicates and pH appear as
a good tracer of the physical dynamic. Nitrates, in turn, are more variable

and related to the changes in the oxygen and the OMZ.

N/P and chlorophyll-a are significantly modified wunder <cold or warm periods but in
a different way. Low N/P appear under intense OMZ during more favorable upwelling periods. Chlorophyll-
a appear to increase during the warm period, particularly 2015-
2016. However, the concentration is low compared with previous studies.

Diatoms are not the only dominant phytoplankton group in coastal areas
and phytoflagelates appear more significant than previous was consider that could represent an important carb
on source to support productivity.

Multidiciplinary approach is important to understand transition zones as the complex and variable Coastal
Upwelling System of Peru. In this context monitoring is a key and we need to articulate and integrated better our
observing system to resolve the different scales of variability and determine trends and future scenarios of
productivity.
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