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Field work in the northern California Current System



Flow-topography interaction off Oregon

Barth et al. (2005)



Heceta Bank deflects coastal upwelling jet offshore

ADCP velocityT (°C) chl (mg/m³)

low-velocity inshore29 May – 1 June 2001
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GLOBEC NEP, August 2000
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Bioacoustic estimation of zooplankton
Improved multi-frequency bioacoustics inverse method: Linear Programming instead of 
Non-Negative Least Squares, leads to correlation with nets of 0.74 rather than 0.39

Pierce et al. (2005)
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“Euphausiids” along 44.0°N

Pierce et al. (2005)



Hypoxia off the central Oregon coast
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Princeton Ocean Model (POM)

Domain:
Extension: 250 x 400 km
Resolution: 1.5 km
Vertical resolution: 31 σ-layers
N-S: periodic; W: open

wind
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Flow-Topography Dynamics

Numerical Model



Several topographies used, differing in the value of D
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Flow response to steady upwelling favorable winds
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Late spring transition had dire consequences for
upper trophic levels in the northern California Current

(see next paper by Peterson et al.)



Flow-Topography Interaction: Summary

Redirects alongshore coastal jet offshore (~ 0.7 Sv off-shelf flux)

Weaker flow in its “shadow”

Time-variable winds lead to recirculation around bank (10-14 days)

Ecological response:
enhanced biological productivity (plankton, fish, top predators)
bottom and nearshore waters may become hypoxic

Strength of flow-topography interaction dictated by speed of flow  
(Rossby #) and size of topographic feature relative to fluid
adjustment scale (Burger #)

Interannual variability in wind forcing (timing, strength, steadiness) 
has profound influence on success at higher trophic levels

cпacибo za внимание


