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Hypoxia Background 
 
Hypoxia is characterized by dissolved oxygen concentrations in the water that are too low for 
aquatic organisms such as fish and blue crabs. Here, hypoxia is taken to mean dissolved 
oxygen concentration less than 2 mg/L. The Chesapeake Bay experiences hypoxic conditions 
every year, with the severity of hypoxia varying from year to year, depending on nutrient inputs, 
wind, and temperature. Multiple metrics are used to relate the severity of hypoxia between 
different years. Some of these metrics are: 

• Hypoxic Volume: The volume of Chesapeake Bay water (km3) experiencing hypoxic 
conditions at any one time 

• Average Summer Hypoxic Volume: The average hypoxic volume from June through 
September. 

• Cumulative Hypoxic Volume: The total amount of hypoxia in the Bay for a given year, 
calculated by summing the hypoxic volume on each day (km3) 

• Duration of Hypoxia: The number of days the Bay experiences hypoxic conditions 
exceeding 2 km3 in volume 

 
2017 Hypoxia Analysis 
 
Through funding from the National Atmospheric and Oceanic Administration (NOAA), Virginia 
Institute of Marine Science, together with Anchor QEA and collaborators at UMCES and WHOI, 
operates a real-time three-dimensional hypoxia forecast model that predicts dissolved oxygen 
concentrations throughout the Bay in real-time (www.vims.edu/hypoxia). Daily hypoxic volume, 
average summer hypoxic volume, annual cumulative hypoxic volume and duration of hypoxia 
are estimated for 2017 from dissolved oxygen concentrations predicted by the forecast model. 
The same statistics have previously been generated for earlier years (2014-2016). Thus the 
relative severity of the hypoxia in 2017 can be compared to that in these earlier years (Table 1).  

 
Springtime Inflows from the Susquehanna River were high in 2017, resulting in the prediction 
that 2017 would have a larger than average summer hypoxic volume. However, summer winds 
and temperatures also play a large role in determining the amount of hypoxia in a given year. 
During 2017, relatively strong winds in the first half of May delayed the onset of hypoxia relative 
to 2014 and 2016 (Figure 1). However, hypoxia increased very rapidly in early June, and 
peaked at a higher value in mid-June than in earlier years. Particularly windy periods in late 
June, July and August resulted in decreases in hypoxia from the earlier peaks in each of those 
months. Overall, the duration of hypoxia in 2017 was slightly less than in 2014 or 2016, and the 
maximum extent of hypoxia was less than in 2016. The cumulative impact of hypoxia was worse 
than the previous three years, but very similar to 2014. 

The severity of hypoxia in 2017 was estimated to be worse than 
either 2015 or 2016 and very similar to 2014. The total amount of 
hypoxia was estimated to be about 10% more in 2017 than 2016.  



Table 1. Severity of hypoxia estimated by the forecast model. (For more detailed 
information, see www.vims.edu/hypoxia.) 
 

Year 
 

Maximum 
Hypoxic Volume 

(km3) 

Cumulative 
Hypoxic Volume  
(summed over 
each day; km3) 

Duration of 
Hypoxia 
(days) 

 

Average Summer 
Hypoxic Volume 

(km3) 

2014 15.1 918 130 7.2 
2015 13.5 757 96 6.2 
2016 16.0 833 125 6.7 
2017 15.4 919 120 7.5 

 
 
Figure 1. Hypoxic volumes and wind speeds for 2014 through 2017 
 

 
 


