FerryMon: Highlights from a decade of intensive
Ferry-based monitoring of the Pamlico Sound system
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~The Guts of FerryMon
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FerryMon Products/ Applications

»Provide baseline of multiple WQ indicators for Pamlico Sound
»Assess the Chl-a standard for the Neuse TMDL

»Determine human & climatic drivers of WQ

»Determine patterns of WQ variability

» Provide data for WQ & observational data models

» Provide ground truthing for remote sensing

»Provide infrastructure for complementary instrumentation

»Enhance public awareness of water quality issues



>80% of Primary Production is Phytoplankton Mediated
Phytoplankton Community Responses are Key to Trophic/Biogeochemical Changes

Mod-Mon
ModMon: Since 1994
www.unc.edu/ims/neuse/modmon —

FerryMon: Since 2000
www.ferrymon.org
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Evaluating the 10/40 Criterion for Chlorophyll a
In the Neuse River Estuary TMDL Zone

Frequency distribution of chl-a for the middle Probability of incorrect compliance determination
use support area from 1984- present with different sample sizes
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Ability to Accurately and Confidently Determine Compliance Depends On
1) How close the “true” exceedance % is to compliance

2) Number of samples
3) Unbiased sampling




Determining Chlorophyll a from
In vivo Fluorescence

Chl-a =-2.92 + 1.70%luor + 0.23*sal + 8.7E-4*light*fluor .
R2 =0.80

p< 10-362

N = 1301

Chlorophylla (ngL™)

TMDL Compliance for the
Bend Use Support Area
R Based on FerryMon

from 2007-2009
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Assessing Spatial Variabllity:
Cross-Estuary Variablility in Phytoplankton Biomass
Does mid-channel (ModMon) sampling lead to biases?

In vivo Fluorescence 2001 to 2010

Neuse River: March 22-23, 2007
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Assessing Effectiveness of Different Temporal Sampling
Intervals for Capturing Variability in Chlorophyll a

Daily Average In vivo Fluorescence, Neuse River Ferry
|
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Assessing APES WQ responses
during a period of elevated Hurricane Activity
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Capturing Event Scale Ecosystem Responses
Three Back to Back Storms in 2004
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Wetz and Paerl. 2008. Estuaries and Coasts 31:419-429.

Phytoplankton bloom following Hurricane Alex (low rainfall)

Bloom was terminated by flushing from high rainfall storms, Tropical
Depression Bonnie and Tropical Storm Charlie
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Salinity Patterns in Pamlico Sound Demonstrate
Storm Driven Changes in Connectivity to Coastal Ocean

Difference in average weekly salinity between east and west basins
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Paerl et al. 2009. Environ. Sci. Technol. 43:7609-7613.



§| Air-craft Based Remote Sensing

AVIRIS imagery calibrated against ModMon
ground truth data in the Neuse R. & Pamlico S.
(Lunetta et al 2009)

1) Demonstrated that MERIS bands can
produce good estimates of chl-a and TSS

2) But would the relationship hold under
different atmospheric, sea state, and water

guality conditions?
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Presenter
Presentation Notes
Measurement of Photosynthetic Plankton Pigments using
AVIRIS Imagery in Pamlico Sound, North Carolina, USA (in preperation)

Ross S. Lunetta1*, Joseph F. Knight1, Hans W. Paerl2, John J. Streicher3, Benjamin L. Peierls2,
Tom Gallo2, John G. Lyon4, Thomas H. Mace5, Christopher P. Bozzelli2

1 U.S. Environmental Protection Agency, National Exposure Research Laboratory, Research
Triangle Park, NC 27711
2 University of North Carolina at Chapel Hill, Institute of Marine Sciences, Morehead City, NC
28557
3 U.S. Environmental Protection Agency, National Exposure Research Laboratory, 944 E.
Harmon, Las Vegas, NV 89193
4 U.S. National Oceanic and Atmospheric Administration, U.S. Environmental Protection
Agency, National Exposure Research Laboratory, Research Triangle Park, NC 27711
5 U.S. National Aeronautics and Space Administration, Airborne Sciences Division, Dryden
Flight Research Center, Edwards, CA 93523




Satellite Based Remote Sensing

FerryMon Ground Truth Data Used To Calibrate/ Validate Algorithms
(MERIS Imagery, European Space Administration- Envisat Satellite)
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Filling the “Coastal Zone Gap”
for Global C Budgets
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Influence of Phytoplankton Production
Spatial Distribution of pCO,

Neuse River Estuary, 28 January 2010
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Presenter
Presentation Notes
Shown in the plot of Jan 28, high primary productivity can result in sharp across-axis decreases in pCO2 and can serve as an along-axis filter, removing CO2 from supersaturated water as it moves downstream. The across-axis drop in pCO2 in Jan was over 1000 uatm in only a few hundred meters (one of the highest across-axis changes recorded in an estuarine system).

Results from an anchored 24-hr monitoring study indicate that surface-water pCO2 varies substantially as a result of diel production-respiration cycles. Preliminary results from our ferry-based CO2 system confirm this sinusoidal pattern and show that the estuary can shift between a source and sink for atmospheric CO2 depending on the time of day and conditions that influence primary productivity.

These data suggest that to accurately quantify CO2 fluxes from estuarine systems, models must integrate temporal variability on a scale of hours and spatial variability on a scale of tens of meters. By measuring surface-water pCO2 on the smallest relevant scales, our ferry-based monitoring system will help define the role of estuaries in both small- and large-scale C budgets and their response to short and long term stressors.




Influence of Phytoplankton Production / Respiration
Diel Fluctuations in pCO, Revealed by FerryMon
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Impact of Hurricane Irene on CO, Dynamics
In the Neuse River Estuary
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Outreach and Education

On the Web

July 2007

Weekly Summaries

K-12 Lesson Plans
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Pamilico Sound

g ‘ Educational Poster
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Out and About

Maritime Museum Exhibit



FerryMon: A Model for the Nation
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