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1. Introduction and Background

Study Area

The Pamlico-Albemarle Sound System (PASS) is
situated in the mid-Atlantic coastal area of
North Carolina and is the second-largest
estuary in the United States.

This system displays significant vertical and
horizontal density gradients that govern
exchange flow and material transport.

Problem

Excessive nutrients from land-use practices
and rising sea levels have triggered harmful
algal blooms (HABs) and fish kills, posing
acute risks to aquatic life and human health.
These events highlight the need to
understand how  stratification and
circulation influence water-quality hazards.

Model Setup (3D ADCIRC with forcings)

e Time-specific tides: eight harmonic
constituents at the open boundaries

e Atmospheric forcing: hourly winds &
surface pressure from NAM (NCEP)

e River inflows: unsteady discharges
from USGS gauges

e |nitial salinities & temperatures: long-

2. Methods

Density Input Development

1.Select Salwise Data

2.Develop equally sized bins of area

3.Group data by bins

4.Assign mean values of each bin

5.Use Grass (Geographic Resources
Analysis Support System) GIS to
create surfaces from mean values

4. Conclusions

e Surface-salinity time series from the density
spin-up were extracted at Oregon Inlet,
Ocracoke Inlet, central Pamlico Sound, and
central Albemarle Sound. The model captures
tidal oscillations, wind-driven pulses, and
spatial gradients (Oregon = 31 psu = Albemarle
~ 2-3 psu) over the 78-day run, indicating

realistic baroclinic adjustment.

term averaged SalWise database 6.Interpolate onto ADCIRC Mesh

e 3D ADCIRC reproduces summer stratification

SalWise Figure 5: Surface field for initial salinities. patterns across PASS.

e Developed by University of North Carolina Timeline of simulation g Exchange flow between inlets and inner basins
Dr. Niels Lindquist and Dr. Stephen Fegley 05/15 06/01 08/01 is evident in salinity peaks and lags.

e Over 1,980,000 records | | |

e From 1945 - 2014 Tidal Spin-Up | Density Spin-Up I

Rivers Qo Future Work

River Flux Rates (May 15 - July 31, 2024)

e |ntegrate nutrient and HAB tracers to link
circulation with bloom risk.

e Extend hindcasts to spring/fall to capture
seasonal stratification shifts.
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Figure 3: The flow rates for the four major rivers. The x-axis is the day Figure 4: ADCIRC mesh spanning Pamlico-Albemarle Sound System.

of the simulation and the y-axis is the flow rates.

Figure 2: Nutrient-driven HAB in North Carolina coastal waters.

Figure 1: Study domain and major river and ocean water inputs to
PASS. The red border shown depicts the area that the ADCIRC mesh
enncompasses.
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Central Albemarle - Surface Salinity Time-Series
(36.063° N, 76.000° W)

3. Results
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