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NOAA’s Office for Coastal Management
“Coastal management” is the term used by communities and organizations 
working to keep the nation’s coasts safe from storms, rich in natural resources, 
and economically strong. The national lead for these efforts is NOAA’s Office for 
Coastal Management, an organization devoted to partnerships, science, and good 
policy. This agency, housed within NOAA’s National Ocean Service, oversees major 
initiatives that include the Coral Reef Conservation Program, Digital Coast, National 
Coastal Zone Management Program, and National Estuarine Research Reserve 
System.

To learn more, please visit coast.noaa.gov.

National Estuarine Research Reserve System
The National Estuarine Research Reserve System protects more than 1.3 million 
acres in 28 reserves located in 22 states and Puerto Rico for purposes of long-term 
research, environmental monitoring, education, and stewardship. Each reserve 
represents a partnership between NOAA and the coastal state. NOAA provides 
funding, national guidance, and technical assistance, and each reserve is managed 
on a daily basis by a lead state agency or university with input from local partners. 
Reserve staff members work with local communities and regional groups to address 
natural resource management issues such as nonpoint source pollution, evaluation 
of habitat restoration strategies, invasive species, and sea level rise.

To learn more, please visit nerrs.noaa.gov.
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Overview
The concept of research reserves as sentinel sites refers to the capacity of each site to provide early detection 
of environmental change and enable timely management responses. Over the past decade, the research 
reserve system has implemented an innovative approach to understanding how climate change, manifested by 
changing water levels, is impacting coastal habitat.

Most reserves are participating in this place-based, national program dedicated to developing a standardized 
approach to answering management questions across a broad geographic scale. The protocol being used, the 
sentinel site application module (SSAM-1), allows each site to examine the interplay of water levels, elevation, 
and plant communities at scales relevant to local, regional, and national decision makers. Future modules will 
focus on other stressors, such as eutrophication or invasion by non-native species.

The first part of this document explains how research reserves function as sentinel sites and how this concept 
is related to the reserve system’s Climate Change Initiative, System-Wide Monitoring Program, and the NOAA 
Sentinel Site Program. The second part describes the protocol, which is the first sentinel site application 
module for the research reserve system. 
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LIST OF RESERVES
Great Lakes
 1.  Lake Superior, Wisconsin
 2.  Old Woman Creek, Ohio

Northeast
 3.  Wells, Maine
 4.  Great Bay, New Hampshire
 5.  Waquoit Bay, Massachusetts

 6.  Narragansett Bay, Rhode Island
 7.  Connecticut (Proposed)

Mid-Atlantic
 8.  Hudson River, New York
 9.  Jacques Cousteau, New Jersey 
 10.  Delaware 
 11.  Chesapeake Bay, Maryland
 12.  Chesapeake Bay, Virginia

Southeast
 13.  North Carolina 
 14.  North Inlet-Winyah Bay, South Carolina
 15.  ACE Basin, South Carolina
 16.  Sapelo Island, Georgia
 17.  Guana Tolomato Matanzas, Florida

Gulf of Mexico
 18.  Rookery Bay, Florida

 19.  Apalachicola, Florida 
 20.  Weeks Bay, Alabama
 21.  Grand Bay, Mississippi
 22.  Mission-Aransas, Texas

West
 23.  Tijuana River, California 
 24.  Elkhorn Slough, California
 25.  San Francisco Bay, California

 26.  South Slough, Oregon
 27.  Padilla Bay, Washington
 28.  Kachemak Bay, Alaska

Paci�c
 29.  Hawaii (Pending)

Caribbean
 30.  Jobos Bay, Puerto Rico
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CLIMATE CHANGE

SSAM-1: Coastal Habitat Response 
to Changing Water Levels

Vegetation community, sediment elevation, ground 
water chemistry, water quality, meteorology (rainfall, 

temperature, etc.), water level, tides, data analysis 
and synthesis
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Figure 1: Conceptual model showing the reserve system’s capacity to address a variety of climate change issues 

by using the Sentinel Site Application Module 1 (SSAM-1). A subset of climate drivers directly related to sea-level 

change and inundation (in blue squares) are investigated by a subset of monitoring elements and associated 

protocols to generate the necessary data (Sentinel Site Application Module) about these particular climate change 

impacts. Other climate change issues (e.g., drought or ocean acidification) or other challenges (eutrophication, 

invasive species) could be addressed by different application modules that target another subset of drivers and 

relevant monitoring elements
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