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In 2003 approximately 153 million people (53% of the United States population) 
lived in the 673 counties bordering the oceans, Gulf of 
Mexico, and the Great Lakes.    This increase of 33 
million since 1980 represents an average increase of 28%. 
(Crossett 2004) Like all of the world’s coastal areas, rapid 
population increase taxes the quality of coastal resources 
and the ecosystem services they provide.  Offering the 
provision of materials such as food and water, regulation 
of climate, water and disease, cultural opportunities 
through aesthetic, recreation and education, and 
supporting services such as primary production and soil formation (Millennium 
Ecosystem Assessment, 2005) the services are vital to human well-being.  In 
turn, how humans respond within the ecosystem impacts the function.   This 
aspect has been long studied by agencies such as NOAA. Now we continue to 
look full-circle at how the functions and materials from coastal environments 
impact humans. 
 
Many coastal counties, until recently, were largely rural areas where natural 
resources drove the economic and social structure of the community. Fishing, 
whaling and seagoing commerce formed the economic structure in coastal areas 
to be later followed by agriculture and silviculture. Decision-making, when 
necessary, was by agreement between individuals, community consensus or 
local government arbitration of disputes.  For this reason governments are 
relatively inexperienced trying to cope with the rapid rate of change and all 
problems it may bring to affect the health and well-being of its citizens. As 
people move to the coastal areas to enjoy the “place” with its mild climate and 
abundant natural resources useful for aesthetic views, recreational activities, and 
seafood harvest there is opportunity to "love them to death," a trite but true 
cliché.  Cognizant of  the possible tragedy of this commons (Hardin, 1968) the 
United States Commission on Ocean Policy recognized the increasing 
importance of local decision-making and recommended that government 
agencies “increase assistance and outreach to provide decision makers with the 
knowledge and tools needed to make sound land use decisions that protect 
coastal water quality.” (USCOP, 2004)  
 
As humans interact throughout environmental systems we cause environmental 
stress, react to exposure to environmental stress, and respond to stress in ways 
that feedback throughout the system.  Drivers of change including changes in 
local land use, external inputs such as fertilizer, harvest and resource 
consumption, climate change, natural drivers such as hurricanes, human use of 
technology and species introduction or removal can affect ecosystem services. 

 200

21st  International Conference of The Coastal Society



In turn, ecosystem changes affect human well-being through shifts in basic 
materials available for a good life, health, good social relations, security and 
freedom of choice and actions (Millennium Ecosystem Assessment, 2005).  As 
the importance and complexity of human dimensions in coastal ecosystem 
resources and their management become a central focus for understanding 
changes in coastal processes and resource health, it is necessary to consider a 
range of human activities.  One framework for analysis may be suggested by 
Quality of Life (QoL) research which has become more prominent as a social 
research topic as developed countries have come to realize that material wealth 
and technological progress do not necessarily correspond to improved QoL.  
One aspect of QoL work relevant to coastal ecosystems and coastal managers is 
the Quality of Place (QoP) where we live.   
 

Quality of Life/Quality of Place 
 

Human ecology recognizes that humans are a part of the ecosystem. Ecological 
principals are applied to understand human societies and activities.  This 
perspective easily integrates into ecosystem frameworks developed to link stress 
with response in coastal systems.  As we consider QoP we consider data 
representing indicators of healthy and productive ecosystems that include human 
well-being.  For local decision makers, this environmental aspect of quality of 
life must include parameters to measure the health and well being of the 
environment and the activities of people interacting with it, as well as their 
attitudes and beliefs about that system.   
 

Tidal Creeks 
 

Quality 
of 

Place Management Actions 

Conceptual Model of Linkages between Tidal Creek Watersheds and Human 
Responses  
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Estuarine and tidal creek systems are highly valued for the range of ecosystem 
services they provide including their aesthetic appeal. Coastal uplands adjacent 
to these areas are highly sought after for various types of development (i.e. 
homes, resorts, retirement locations, etc). Being able to assess the potential QoP 
for a set of given development schemes and natural resources will provide 
decision-makers a way to synthesize data into a useful decision framework. 
 
To assess the ecological health of tidal creek watersheds researchers at the 
National Centers for Coastal Ocean Science (NCCOS) Hollings Marine 
Laboratory (HML) developed a conceptual model to describe and explain 
stressors and responses within those systems (Holland et al. 1994).  The tidal 
creeks model links stressors to exposures to ecological responses and then to 
human responses within tidal creek watersheds through a host of environmental 
health indicators including land use patterns in creek watersheds, water quality, 
pathogens, chemical levels in sediments, and kinds and abundance of aquatic 
life in creek water and sediments at multiple environmental scales. These 
predicted changes suggest the ranges of impervious cover that would produce 
recognizable changes in the ecosystem.  
 
Now researchers at HML are developing a QoP index to support these 
predictions and choices. The goals of this research are to: (1) Define QoP with 
respect to tidal creek watersheds and understand what factors, if any, can serve 
as quality of place indicators, and (2) provide a tool based on the conceptual 
model of stress/response ecosystem linkages in tidal creeks that will allow 
coastal decision makers to assess existing quality of place and predict future 
quality of place in planned and re-developed tidal creek areas. With preliminary 
development in South Carolina tidal creek watersheds the index can be validated 
in North Carolina and Georgia National Estuarine Research Reserve (NERR) 
areas using data derived through a recent NCCOS/NERRs project undertaken by 
HML and the Center for Coastal and Environmental Health and Biomolecular 
Research, both located in Charleston, S.C.  Using these indices, planners can 
gauge existing and future environmental quality conditions and negotiate 
political, economic, social and environmental outcomes in advance to gauge the 
QoP contributions to human well-being. 

 
Building the Initial Index 

 
Initial efforts are focused on trying to understand which parameters are the best 
indicators and relatively rank tidal creek watersheds using environmental, social 
and economic factors. A preliminary QofP index was derived using information 
from national databases and local research from 12 small watersheds in South 
Carolina. Not surprisingly, watersheds with lower impervious cover and 
population density are relatively higher in QofP.  As the development of the 
index continues additional data will be incorporated to continue to define useful 
QoP indicators.  The inclusion of historical contamination, emerging 
contaminants, PCBs, oyster contaminant data, fecal coliform and coliphage data, 

 202



non-income valuation of estuary functions and services, and various public 
health and economic health metrics will support a more inclusive analysis that is 
applicable in diverse regions with differing levels of data support.    
  

Decision-making 
 

An advantage of this integrated model is the ability to use it to discuss 
environmental health within contexts that are of interest to people with different 
expertise or affiliations.  The model helps bio-physical researchers and natural 
resource managers understand human needs and assists local government 
managers, planners and citizens to understand how the changes in land use and 
natural events affected many of their interests.  
 
Increasingly NOAA is including humans in ecosystems. Responding to reports 
from the U.S. Ocean Commission, The Joint Subcommittee on Ocean Science 
and Technology, and international groups, organizations such as the National 
Centers for Coastal Ocean Science are developing human dimension strategies 
and implementation plans. Projects such as the United Nation’s Millennium 
Ecosystem Assessment provide a common and global framework through which 
to consider the impacts of changing ecosystems.  The NCCOS is applying the 
use of human dimensions in integrated ecosystem assessment to determine how  
to best manage the coasts and partners with other organizations such as the 
National Estuarine Research Reserves to accomplish the science and implement 
the lessons learned.    
 

NERRS 
 

The National Estuarine Research Reserve System is a network of protected areas 
established for long-term research, education and stewardship. This partnership 
program between NOAA and the coastal states protects more than one million 
acres of estuarine land and water, which provides essential habitat for wildlife; 
offers educational opportunities for students, teachers and the public; and serves 
as living laboratories for scientists.  
 
Reserve staff work with local communities and regional groups to address 
natural resource management issues, such as non-point source pollution, habitat 
restoration and invasive species. These issues are heavily influenced by 
anthropogenic impacts to the natural systems and, hence, the human community 
should be involved in addressing them. Through integrated research and 
education, the reserves help communities develop strategies to deal successfully 
with these coastal resource challenges.  
 
The reserve system also supports students conducting research on social science, 
the human dimension of coastal management, through the Graduate Research 
Fellowship Program. The Estuarine Reserves Division, which administers the 
reserve system, is collaborating with the NOAA Climate Program Office and the 
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NOAA Coastal Services Center to support graduate social science projects in an 
effort to increase the social science being done within the reserves and inform 
future efforts in this realm. One project will determine the informal mechanisms 
of water reuse and distribution along the Tijuana River NERR by: 1) analyzing 
the adaptive strategies, infrastructure systems, and institutions formed in water 
harvesting; 2) modeling the potential aggregate effects of informal water 
harvesting on stormwater inputs to the Tijuana River and Estuary; and, 3) 
examining the political effects that water harvesting has on community 
autonomy and urban development. 
 
Other examples may include a better understanding of land use planning 
processes, changes in coastal populations and motivations of seasonal visitors.  
This panel will include discussants from several academic and government 
institutions that are focused on the quality of environmental systems through 
understanding human dimensions. 
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