Influence of weather patterns on stocks and fluxes of suspended particulate matter in the Saint Lawrence Estuary: a story based on MODIS-Aqua measurements
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Abstract

Short- (daily) and long-term (years) variations on concentration of suspended particulate matter (CSPM) and chlorophyll a (chl a), two important water quality indicators, were analyzed in the Saint Lawrence Estuary (SLE) based on optical measurements derived from MODIS-Aqua (footprint = 4.5 km) and salinity simulations obtained with a regional circulation model (hereafter LASSO). Monthly changes of CSPM and chl a during April and September of 2002-present were related to variability of four atmospheric modes (Multiple ENSO Index, MEI, North Atlantic Oscillation, NAO, Atlantic Meridional Oscillation, AMO, and Arctic Oscillation, AO) and two environmental variables (river discharge and wind speed). The atmospheric correction of TOA radiances was performed based on Wang's NIR-SWIR algorithm, and pixels near the coast were corrected by adjacency effects. CSPM was calculated using a regional empirical regression based on remote sensing reflectance at 678 nm. Likewise, the absorption coefficient of phytoplankton at 443 nm (aph(443)), a proxy of chl a, was estimated by using a semi-empirical hybrid model based on QAA-modified functions and relationships between salinity and inherent optical properties. The impact of transient turbidity events on CSPM and aph (443) were investigated after the passage of storms with different intensity. In general, preliminary results highlighted the increasing importance of short-term phenomena on determining distribution of particulates along the SLE, and their exchange between the SLE and the Gulf of Saint Lawrence.
