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Outline 
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1. Wind-Driven Upwelling 
 

2. Discharge Variability 
 

3. Biogeochemical Response (Ferry Monitoring)  
– 2010: May-July 
– 2011: July-October 
 

4. Conclusion 
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Cape May  
(NOAA PORTS) 

NOAA Buoy 44009 

Sea Surface Temperature 
(AVHRR) June-August, 2008 
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 Summer winds (May-September) are strongly 
correlated to upwelling index (R2 > 0.8) 

Voynova et al.,  
Submitted to JGR 
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Manual Ferry Sampling System 
• Continuous sampling (YSI sonde) 

• temperature, salinity, chlorophyll, 
DO saturation, turbidity, pH 

• Discrete samples 
• nutrients, chlorophyll, DOC/TDN 




University of Delaware Ferry Monitoring: 2010 Discrete 8 

Moore et al. 2009 
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Monitoring 
System 

Water 
Quality 

Sensors 

Inflow & Outflow 
Valves 

The met station above the 
pilothouse measures air 
temperature, pressure, 
wind speed and direction.  

Met Station 

YSI Sensors 
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July 31, 2011 
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July 31, 2011 
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Before and after Hurricane Irene 
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September 10, 2011 

~ 50% of the 
extreme 
discharges 
occurred in the 
last decade 
Voynova and Sharp, 2012  



Y.G. Voynova Ferry Monitoring: Discrete Samples 16 



• In the summer when discharge is low, upwelling 
controls lower bay biogeochemistry and sustains 
moderately high primary production 
 

• Elevated discharge causes nutrient influx, and 
stimulates phytoplankton production and growth 
in the lower bay 

 
• Cape May-Lewes Ferry is an excellent platform 

to study the lower bay biogeochemistry 
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http://www.nasa.gov/images/content/585573main_lee_rain_31aug-8sep11.jpg 
http://www.valmg.com/index.php/2011/hurricane-irene-and-so-it-begins/ 
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Very Large Discharges  Extreme Discharges  

Voynova and Sharp, 2012 
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• CTD data from R. Chant (RU)  

Voynova et al.,  
Submitted to JGR 



Y.G. Voynova 26 Tidal Variability 

Season Time Interval Start Date End Date Combined 
Discharge (m3 s-1) 

Summer Upwelling 
Dominant July 1 Aug 10 345 

High Discharge Aug 11 Sept 5 1264 
Extreme 

Discharge Sept 6 Sept 10 4487 

Fall High Discharge Sept 11 Oct 9 1319 
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