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Distribution Characteristics of Dissolved Oxygen and Its Affecting Factors in the
Pearl River Estuary During the Summer of the Extremely Drought Hydrological

Year 2011
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Abstract: More and more attention has focused on assessing impacts of exireme hydrologic events on estuarine ecosystem under the
background of climate change. Based on a summer cruise conducted in the Pearl River Estuary in 2011 (extreme drought event) , we
have investigated the spatial distribution of dissolved oxygen (DO ) and its relationships to water column stability, nutrient
concentrations , and organic matter; besides, the major reason which caused the oxygen depletion was discussed. Under the influence of
the extreme drought event, low bottom water dissolved oxygen was apparent in regions characterized by great depths, with an oxygen
minimum value of 1. 38 mg-L~". Statistical analysis shows significant correlations among ADO, AT, AS and APOC. A comparison was
conducted to show the mechanisms of oxygen depletion during the summers of 1999, 2009 and 2011, respectively. The result indicates
that prolonged residence time of water due to the extremely low discharge and the subsequently decomposition of organic substance are
major factors causing the formation of hypoxia during the summer drought in 2011. Despite the changing nutrient and organic matter
regime in the Pearl River Estuary, there was no apparent trend in the minimum values of DO over the past 2 decades.

Key words: Pear]l River Estuary; extremely drought event; dissolved oxygen; hypoxia; residence time
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Fig. 2 Temperature, salinity, and DO distributions of surface and bottom waters in August, 2011
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Fig. 4 Distributions of several biogeochemical parameters of near-bottom waters in the Pearl River Estuary
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