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NOAA & NERRS Mission
NOAA: To conduct research, develop products, 
provide scientific understanding and leadership 
and to conduct outreach towards fostering 
NOAA’s evolving environmental and economic 
mission.

NERRS:  To practice and promote coastal and 
estuarine stewardship through innovative research 
and education using a system of protected areas.



NERRS Goals

1. Strengthen the protection and management of 
representative estuarine ecosystems to advance 
estuarine conservation, research, and education.

2. Increase the use of reserve science and sites to 
address priority coastal management issues.

3. Enhance peoples’ ability and willingness to make 
informed decisions and take responsible actions 
that affect coastal communities and ecosystems.



I. Abiotic Monitoring
Water Quality & Nutrients

Weather Parameters
II. Biological Monitoring

Habitat Change
Biodiversity

III. Land Cover/Use and 
Habitat Change

Spatial Patterns
Human Impacts

System Wide Monitoring Program 
Phases



SWMP I. Water 
Quality, Weather & 

Nutrients

SWMP III. 
Watershed Land-
use & Land Cover

SWMP II. Species, 
Communities, & 

Habitats

Centralized 
Data 

Management 
Office

NATIONAL ESTUARINE RESEARCH RESERVE
SYSTEM-WIDE MONITORING PROGRAM



SWMP Phase I

Identify and track short-term variability and long-term changes 
in the integrity and biodiversity of estuarine ecosystems.



Initial Deployment
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Telemetry through Geostationary Operational 
Environmental Satellites (GOES)

NERRS Weather
& Water

Data 
Collection
Platforms

GOES Satellite

NERRS Satellite 
Receive Station at 
the University of 
South Carolina, 

Columbia National Ocean Data
Center Archive

NODC

NERRS/
Centralized 

Data 
Management 

Office 
(CDMO)

Annually

Wallops Island 
Command
and Data 

Acquisition 
Facility Hydro-Meteorological 

Automated Data System

DOMSAT



Centralized Data Management Office 
(CDMO):

Mission:
To oversee the management, documentation, and 
publication of the NERRS monitoring data on the Internet.
Provides:
• QA/QC
• Data management strategies and protocols
• Data Availability –

• Interactive Tools
• Downloads
• Web Services

http://cdmo.baruch.sc.edu/

http://cdmo.baruch.sc.edu/


Clickable Maps







Biotic monitoring will build upon Phase I SWMP (water, weather, 
nutrients)

Datasets generated by biotic monitoring will use a toolbox approach to 
address:

• SWMP Mission – short-term variability & long-term change

• Questions of national, regional, & local significance

Definitions:

Tools = written protocol for assessment and monitoring of particular 
sub-units of the estuarine biotic community

Toolbox = collection of written protocols, tailored to address the balance 
between system-wide standardization and site-based flexibility

Flexible Approach = NERR sites select proper suite of tools to address 
question

SWMP Phase II Biomonitoring: A 
Toolbox Approach



Site Profile of the NERR Estuary

Local Management Issue / Problem to Address

Target Biomonitoring Indicators & Protocols
Submerged Aquatic Vegetation / Emergent Marsh

Aquatic Invasive Species / Native Biodiversity

Nekton – Fishes & Decapod Crustaceans

Benthic Organisms & Shellfish

Plankton Communities

Secretive Marsh Birds

Data Analysis and Delivery

SWMP Phase II Biomonitoring: A 
Toolbox Approach



Biological Monitoring of Emergent Marshes and Submerged Aquatic 
Vegetation

SAV/EM Tier 1 – Habitat Quantity: Remote Sensing, Aerial & 
Ground Surveys of Changes in Spatial Cover and Distribution

False CIR (left) and 
classified (right) 
IKONOS images of 
North Inlet-Winyah
Bay NERR land 
cover

SWMP Phase II Biomonitoring Pilot 
Projects



Pilot Projects: Biological Monitoring of Emergent Marshes and 
Submerged Aquatic Vegetation

SAV/EM Tier 2 – Habitat Quality: Ground-based Surveys of 
Seasonal Changes in Species & Communities

Eelgrass: Zostera marina

Cordgrass: Spartina alterniflora

SWMP Phase II Biomonitoring Pilot 
Projects



Applying geospatial land use / land cover 
data to facilitate an understanding of changes 
in land use and climate on estuarine habitats
Translating information to decision makers 
and the general public

GIS land cover datasets and change 
analysis for reserves and watersheds
DEMs and Tidal Datums for each reserve 
and watershed
Analysis and dissemination of trends in 
land use and habitat change at multiple 
scales to targeted audiences

Goals

Products

SWMP Phase III:  Land Use and 
Land Cover Change



Habitat
Mapping

Slide courtesy of John Fear, NCNERR 2006



Habitat Mapping at Multiple Scales

1. WATERSHED-SCALE 2. SITE-SCALE



Anticipated Near Term SWMP 
Phase III Products

Moderate resolution (30m) dataset for each watershed
High resolution (5m) GIS Land Cover dataset for each 
reserve
National dataset of combined HR data
National dataset of MR data
Change analyses of MR data at 5-year intervals
National plan for analysis/outreach
Site-based plans for vertical infrastructure needs



Applications
• BASELINE INVENTORY/MAPS
• MANAGEMENT PLANNING
• RESEARCH
• EDUCATION 
• OUTREACH



• Water Quality Analysis

• Estuarine Research

• Estuarine Restoration

NERRS SWMP Data 
Applications

• Storm Analysis

• State and Federal Regulatory Activities

• K-12 Education, Public Education, and 
Training Programs



Research: Nutrient Dynamics







Shellfish Harvest Area Management in 
South Carolina
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Management for 
public health risk

Relationship 
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precipitation and 
fecal coliform 
bacteria

Area 19

Area 9A
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South Carolina
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Study Areas

Shellfish Harvest Areas
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Data courtesy of SC DHEC/Slide courtesy of D. Porter



Fecal Coliform Modeling
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“SWMP/Web 
Interface” provides 
access to real-time 
data & archived 
data.

SWMP And Education



Whitley.saumweber@noaa.gov
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