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The Albemarle/ Pamlico Sound Estuarine System  

 

 

 

 

 

  

Å  Second largest estuary and  

largest lagoonal estuary in US 

¶  Most important US SE fisheries nursery  

 

 ¶ Watershed includes most of  

eastern NC & southern VA 

¶ Poorly flushed (t ~ 1 Yr), with 

oligo-mesohaline conditions 

ÅHistory of WQ problems in tributaries 

ÅImpacted by climate change (storms, SLR) 
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Hereõs how 
FerryMon works  

www.ferrymon.org  



ModMon and FerryMon : space - time intensive monitoring to assess human and  
climatic impacts on water quality in the Albemarle - Pamlico Sound System (APS)  

ModMon:  Since 1994  
www.unc.edu/ims/neuse/modmon  
 
FerryMon:  Since 2000  
www.ferrymon.org  



FerryMon ModMon Products/ Applications  

 

üProvide baseline of multiple WQ indicators for Pamlico Sound  

üAssess compliance with NC WQ standards  

üDetermine human & climatic drivers of WQ 

üDetermine patterns of WQ variabilityĄ event scale! 

ü Provide data for WQ & circulation models 

ü Provide ground-truthing for remote sensing   

üProvide infrastructure for complementary instrumentation 

üEnhance public awareness of WQ issues  

 



The Challenge: Assessing Synergistic Impacts from Multiple Stressors in APS  

Land use and Nutrient Loads, Climate Change, storms and SLR  



Å Excessive nutrient inputs (largely N) stimulate algal growth & 
degrade water quality throughout APS  

Å Excess algal production causes hypoxia, disrupts food chain, 
and adversely affects fisheries  

Å Evaluate nutrient - sensitive waters and TMDLõs  
Å Climate change (warming, storms) influence these effects  
    

The Nutrient -Eutrophication Problem  



Chl a is the chosen metric for the TMDL  

(nutrients ] excessive algal growth) 

 

10/40 criterion-- no more than 10% of samples  

collected in a year can be over 40 mg Chl a / liter 

Evaluating Total Maximum Daily Load (TMDL) for the Neuse R. Estuary  

Provide NC-DENR and stakeholders a scientifically sound,  

defendable determination of 10/40 criterion exceedances  

for the five use support areas of the NRE  

at annual time scales relevant to adaptation of the TMDL.  

Goal 

The TMDL is only as strong as our ability to assess the 10/40 criterion! 



Assessing the Chlorophyll a-based TMDL for the Neuse R. Estuary  



 Detecting a toxic dinoflagellate (Karlodinium) bloom following nutrient -enriched runoff from Tropical 

Storm Ernesto, Oct. 2006 

Å Runoff associated with 

Ernesto contained 

nutrient load and set up 

strong salinity 

stratification  

 

Å Favorable light and 

temperature conditions  

created ideal conditions 

for an algal bloom.   

 

Å Near-surface 

stratification was 

favorable for motile 

dinoflagellates; 

Karlodinium prefers 

these conditions in fall. 

Hall et al. 2008 



 

 

 

 

 

 

 
August 2004 Flight Paths 
NASA / EPA Modified U2 

Aircraft  

FerryMon Ground 
Truthing Routes  

Scaling Up: using MERIS, SeaWiFS  and AVIRIS imagery    



Sokoletsky et al. 2011  

FerryMon and ModMon Ground Truth Data Used To Calibrate/ Validate Algorithms 

(MERIS Imagery, European Space Administration- Envisat Satellite) 

Calibrating Satellite Based Remote Sensing  



FerryMon /ModMon & Aircraft based SeaWiFS: FW discharge effects on algal production (Chl a) 

Flow:  high¬, low®, moderateª 

® ª 

¬ ª 

Harding et al. 2009; Paerl et al., 2007 


