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Reserves are protected for:
Long-term research and monitoring
Education
Resource stewardship

27 reserves protecting 1.3 million acres 
estuarine lands and waters



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.



System-wide Monitoring Program

Goal: Promoting stewardship of the Nation’s 
estuaries through science and education using a 
system of protected areas

Purpose: To identify and track short-term variability 
and long-term changes in the integrity and 
biodiversity of representative estuarine 
ecosystems and coastal watersheds for the purpose 
of contributing to effective national, regional, and 
site specific coastal zone management



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 “Abiotic” Monitoring
(Phase I)

Identify and track short-term variability and long-term changes 
in the integrity and biodiversity of estuarine ecosystems.
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SWMP “Abiotic” Monitoring
(Phase I)

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

• Currently 111 SWMP WQ stations (nominally 
4/Reserve)

• Of these, 39 are telemetered for near-RT data 
delivery

•There are also 28 Wx Stations (1/Reserve), all of 
which are telemetered for near-RT data delivery

•All non-telemetered data is archived and 
available in provisional form within 2 weeks of 
collection



Initial Deployment
Coverage

Reference site

Non-point
Source-influenced

Enhanced Deployment
Coverage

Salinity”
Land-use
Habitat
Vertical

“Estuarine Gradients

WQ Station Deployment Strategy

Impacted site



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 
Habitat Change



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



Centralized Data Management Office

The Centralized Data Management Office (CDMO) was 
established in 1995 as a partnership between USC and 
NOAA in order to support NERRS SWMP data management 
needs

develop, implement and manage the basic infrastructure and data 
protocol of the NERR SWMP, and

support the assimilation and exchange of data and metadata within 
the NERRS framework and to outside users



CDMO Data Ingestion and Dissemination

Conservatively, the CDMO reviews, archives and 
disseminates:

• 13.5 million data points per year for the water quality 
monitoring program (4 stations collecting 8 parameters 
every half-hour at 27 NERRS sites)
• 34.4 million data points per year for the meteorological 
monitoring program (1 station collecting 25 parameters 
quarterly, hourly and daily intervals at 27 NERRS sites)
• 31,104 data points per year for the nutrient monitoring 
program (4 stations collecting monthly grabs and 1 station 
collecting monthly diel of 6 parameters at 27 NERRS sites)



NERRS Contributes to IOOS

Slide courtesy of C. Alexander



• Metadata translation effort
Developed a conversion 

program that takes 
existing metadata and 
reformats for 
importation into Meta-
Door.

Meta-Door then converts 
to FGDC compliance

NERRS Data Translation Work



• Metadata translation effort
Start with text End with XML

NERRS Data Translation Work



• Metadata translation effort

And 
publish 
FGDC-
compliant 
metadata

NERRS Data Translation Work



Create XML from Partner Data
Submit to Node via HTTPS (Firewall friendly)
GoMOOS to assist with node client setup

NERRS Data Translation Work:
Exchanging Environmental Data for the Gulf of 

Maine



Data Exchange Template 
Development

Will use:
- Exchange Network (EN) data standards 
- Water Quality Exchange (WQX) 2.0 data exchange template 
- any other standards/templates/schemas to help build template 
(NBII, JGOF, Environment Canada, IOOS, modeling, others?)
- can add things to template not covered by data standards
- consider different types of data from partners: 
physical/chemical, biological, spatial, modeling, buoy etc.
- do have the option of using the WQX as is
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