The coastal ocean of the North Humboldt Current System (NHCS) presents remarkable features. Firstly, it is the most productive region of the world oceans in terms of fisheries, producing close to an order of magnitude more fish per unit area than any other region in the world. This extremely rich fisheries is due to a permanent coastal upwelling which brings into the euphotic zone, cold and nutrient-rich deep water allowing the increase of biological productivity. Secondly, the NHCS exhibits a relatively complex circulation and encompasses distinct water masses from both equatorial and subantarctic origins. Mesoscale and submesoscale features, principally generated near the coast and propagating offshore, allow the transfer of physical and biogeochemical properties toward the open ocean. Thirdly, it encompasses the most pronounced and extended subsurface oxygen minimum zone (OMZ) playing an important role on the resource distribution and on climate by regulating the exchange of greenhouse gases -CO2 and N2O- with the atmosphere. Finally, superimposed to these oceanic features, the NHCS is also characterized by the largest and most poorly-observed subtropical stratocumulus deck on Earth having important repercussions on the radiative energy budget and hence on climate. Based on these statements, and knowing that all the compartments of the NHCS ecosystem, from the physics to biogeochemistry and upper layer trophic chain, are strongly modulated by the equatorial dynamics at different timescales, this region appears as a key site to study the impacts of climate variability and climate change and its global consequences. 

This study presents the observational strategies routinely performed by the Peruvian Marine Research Institute (IMARPE) and the National Service of Meteorology and Hidrography (SENAMHI) since 1960 to investigate and follow-up the state of the NHCS fisheries and the associated environment. The resultant dataset is analyzed in order to provide analytical environmental pieces of information and to understand the modes of variability of the NHCS and prevent their societal and economic impacts. This is a priority task for the Peruvian Government, due to the vulnerability of this country to extreme El Niño Southern Oscillation events and climate change. 


We also present the recent observational efforts which consisted to extend the routinely observational networks by deploying relatively new available technologies such as Argo floats, SVP drifters and autonomous underwater vehicles (glider). Cooperative, sinergistic  multidisciplinary projects have been recently undertaken to generate comprehensive meteorological, physical, biogeochemical, paleooceanography and fishery datasets. For example, two-high-resolution mesoscale surveys were realized in February and October 2008. The first, “Filamentos”, was dedicated to the study of a near-coastal filament in northern Peru. The second, the “VOCALS Peru cruise” (Figure 1), in the frame of the international VOCALS (VAMOS Ocean Cloud Atmosphere Land Study) Regional experiment, aimed at understanding air-sea interactions in the active upwelling region off Pisco (14ºS) and San Juan (15º30´S) and their impacts on the local ecosystem. These new survey programs considerably improve sampling strategies and allow resolving mesoscale and submesoscale oceanic structures leading to a better understanding of the oceanic-biogeochemical coupling and cross-shore exchanges. 
However, the NHCS still suffers for a lack of continuous and sustained observations. It is thus actually planned to enhance the existing hydrographic and the associated meteorological databases with new observations and capabilities. The proposed system considers long-term deep moorings at key sites with the aim at resolving the alongshore propagation of upper oceanic signals and wave dynamics in the NHCS. Repetitive glider experiments are expected to document permanently the cross-shore transport at meso and submesoscale scale from coastal regions to the offshore ocean off Pisco. The proposed observations are expected to contribute improving the forecasting skills of coupled ocean-atmosphere models by assimilating 3D ocean in-situ observations towards predicting the intra-seasonal and interannual variability, as well as the impacts of climate change. 
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Figure 1. Surveyed region and track of the VOCALS-REx experiment occupied in October 2008. Color shading corresponds to the mean average of total fraction of cloud clearing area (%) for October. Black dots correspond to CTD casts, magenta squares to multidisciplinary stations, whereas the white line corresponds to the repeated glider section. The inset indicates the VOCALS REx area. 





















