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HCS072 - A lagrangian study of the PCUC source waters
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The RaMS (Regional Ocean Modeling System) sigma-coordinate model was run in a configuration from
5°N to 35°S, including both Peru and Chile basins to 99°W, to study the origins of the PCUC (Peru-Chile
UnderCurrent) and coastal upwelling waters. To allow computation on that large spatial domain, resolution
was limited to 116° and time period to 2000 - 2004. The model was forced with daily QuikSCAT winds and
boundary conditions prescribed by ECCO (Estimating the Circulation and Climate of the Ocean) model
results.
To compute trajectories, an offline algorithm allowinq backward calculation [Blanks and Raynaud, 1997]
was used on the mean state and climatology derived from that interannual simulation. Particles were
initially located along the Peru and Chile coasts in the core of the PCUC and at the surface. A backward
integration then permitted to evaluate the particles origins. 3 sources were identified: the SSCC (South
Subsurface Counter Current or Tsuchiya jet), the lower part of the EUC (Equatorial Under-Current) below
100 meters, and a subsurface current coming from the south of the region. This current is probably part of
the south-east gyre return branch and is characterized by an extremely low salinity. This water mass has
the properties of the Eastern South Pacific Intermediate Water (ESPIW) [Schneider et al, 2003]. Transport
was computed to quantify the relative contribution of each source. The EUC brings about 1.8 Sv of water
which mainly upwells along the Peru coast. The Southern branch brings around 0.4 Sv; only along the
Chilean coast at about 300S. The SSCC is the main source of water with more than 3 Sv. Part of this water
upwells along the Peru coast but another part (0.7 Sv) flows south of 18°S in the Peru Chile undercurrent.
Moreover, 2 distinct cores were identified in the SSCC, (around 4°S and 80S at the western boundary of
the model) in agreement with previous observations [Rowe et al 1999]. The first core (4°S) mainly feeds
the Peru upwelling whereas the seconds (80S) also feeds the Chile undercurrents and upwelling.

Figure 1: Backward trajectories of particles
initially positioned in the PCUC core at 300S.

Colours represent depth.
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