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Mapping social values of coastal use relative to ecosystem services in Sarasota Bay

Ecosystem service valuation in 
coastal & marine spatial planning
Coastal and Marine Spatial Planning 
(CMSP):
•	Coastal and marine spaces are differentiated 

systems with varying limits and opportunities to 
address the use demands placed on them (Foley 
et al. 2010).

•	CMSP is a “comprehensive, adaptive, integrated, 
ecosystem-based, and transparent spatial plan-
ning process for analyzing current and anticipated 
uses of ocean and coastal areas (Halpern et al.).”

•	CMSP seeks to guide decisions about human uses 
of these spaces with knowledge about their eco-
logical limits.

•	CMSP integrates information about upland uses 
and their potential downstream effects on coastal 
and marine aquatic systems (The White House 
Council on Environmental Quality 2010).

•	About half of our planet’s human population lives in 
cities or scattered communities in the 12% of land-
mass referred to as the coastal interaction zone 
(Crossland et al. 2005).

•	They rely on marine and coastal systems for 
essential goods and services to maintain their live-
lihoods and ways of life. These include transporta-
tion, energy sources, and commercial and recre-
ational uses, such as fishing and boating.

•	Events and processes, (e.g. oil spills, hypoxia), 
have marked effects on the long-term prosperity of 
coastal communities and their economically linked 
regions.

•	The sustainability and resiliency of coastal commu-
nities depend on the wise stewardship of coastal 
resources that considers how changes in physi-
cal and biological systems affect the infrastructure, 
economies and social networks of coastal commu-
nities. 

Ecosystem services in coastal regions
•	Ecosystem services are “contributions given by the environ-

ment that support, sustain and enrich human life” (Yoskow-
itz et al. 2010).  Examples of ecosystem services include 
seed dispersal, storm surge protection, food and recreation.  

•	The contributions of ecosystem services are not always 
experienced locally, but rather across distances.  This 
makes interstate and international cooperation imperative 
for their unimpaired continuation.  This is particularly true 
for ecosystems affected by broad-scale oceanic and atmo-
spheric circulation systems. 

•	Recent efforts in the ecological economics have focused 
attention on the monetary valuation of ecosystem services, 
including those provided by coastal and marine ecosys-
tems. Social values inherent to ecosystem service are not 
captured by traditional economic measures and remain a 
key missing element in comprehensive assessments.

•	Coastal systems provide ecosystem services that are criti-
cal to the resilience of coastal communities, but that are 
often unaccounted for in analyses weighing the economic 
costs and benefits of development plans that might degrade 
them (Yoskowitz et al. 2010)

•	For example, barrier islands and sand dunes absorb the 
brunt of wind and wave energy from storms, protecting 
valuable infrastructure from being damaged or destroyed, 
while helping to maintain resources of social value such as 
beaches and waterway access points.  

•	Seagrasses provide important nursery areas for marine life, 
giving fundamental support to the recreational boating and 
commercial and sport fishing industries (Rees et al. 2010). 

The SolVES tool for non-monetary valua-
tion of ecosystem services
•	Decisions made by people who use land and marine spaces 

are based on a balanced array of factors or drivers that 
include both monetary and non-monetary values.

•	Research in the non-monetary or social value of ecosystem 
services puts quantifiable terms to the value of a resource as 
determined by groups of users.  By including location infor-
mation these values can be incorporated into a digital map, 
and analyzed with respect to the physical features of the 
region.  

•	The Social Values for Ecosystem Services (SolVES; http://
solves.cr.usgs.gov) is such an application designed to work 
within a GIS to use public attitude and preference data to 
assess, map, and quantify social values across landscapes 
(Sherrouse et al. 2011). 

•	Currently, the SolVES tool has been developed and tested 
in a terrestrial environment; this project implements it in the 
coastal and marine environment of Sarasota Bay, FL.

Incorporating knowledge of eco-
system services in CMSP for the 
Gulf of Mexico

Coastal hazards, such as extreme storms and 
oil spills, affect communities unequally depending, 
to some extent, on their vulnerability and their resil-
iency to cope with catastrophes.  While a few com-
munities may be directly affected by an oil spill, the 
stresses of a fishery closure due to an oil spill are 
quickly experienced by many more (Webler and 
Lord 2010).  Often these “intermediary processes,” 
such as fishing, are inextricably bound to coastal 
spaces and resources, which are valued differently 
by distinct groups of users.

In the Gulf of Mexico, the resiliency of coastal 
communities is closely tied to the ecosystem ser-
vices upon which they depend.  Energy extraction, 
shipping, tourism and fishing are among the Gulf’s 
vital economic activities (Sempier et al. 2009).  The 
Deepwater Horizon oil rig explosion and spill high-
lighted the importance of balancing human uses of 
coastal and marine resources in the Gulf of Mexico 
using CMSP. 

 The GOMA coastal community resilience priority 
issues team (PIT) has identified risk and resilience 
assessment as a critical action.  Among those iden-
tified by the GOMA ecosystems PIT is the determi-
nation of “socioeconomic values of critical coastal 
ecosystem services in the Gulf region.” The devel-
opment of ecosystem service valuation studies 
aimed at improving coastal community resilience 
in the Gulf of Mexico is thus a high priority for the 
research community (Plantier-Santos et al. , Yos-
kowitz et al. 2010). 

Partnership: USGS and Florida Sea Grant 
The USGS Rocky Mountain Geographic Science Center (RMGSC) is working collabor-

atively with researchers from Florida Sea Grant at the University of Florida.  Florida Sea 
Grant partners have extensive knowledge of the Sarasota Bay region and strong ties with 
local managers. RMGSC personnel bring knowledge and experience with the SolVES 
modeling tool. 

 SolVES steps (figure 2):  
1. Users identify values and locations.
2. Values and locations are entered into a database
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4. Statistical models 
generated from the 
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used to produce pre-
dicted value index 
maps for areas where 
social value data are 
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ure 3).  

Figure 2. System diagram of the general structure and process flow of 
the SolVES application (Sherrouse et al., 2011)

Figure 3. A predicted value map 
produced by SolVES using multiple 
regression of relevant biophysical 
factors for a value type (Sherrouse 
et al., 2011).
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As human use of coastal regions continues to increase, the effec-
tive spatial planning and management of coastal zones is essential 
to help resolve conflicts in use and adapt to changes in environ-
mental conditions. Research and planning applications developed 
for terrestrial systems may be useful and adaptable to coastal and 

marine environments as a means of evaluating critical factors in 
coastal systems. Research incorporating social values informa-
tion into the context of comprehensive coastal ecosystem services 
assessments is essential to developing a complete understanding 
of natural and social interactions in coastal regions. 

Project goals and objectives:
•	To collect and integrate social science 
information into a geographic modeling 
framework developed by the USGS that 
can support effective CMSP;
•	To contribute to comprehensive spatial 
planning in the Gulf of Mexico;
•	To help determine how social percep-
tions, knowledge, and values of eco-
system services drive individual and 
collective decisions and actions that 
affect Gulf of Mexico coastal econo-
mies and resiliency;
•	To map the social values attributed to 
ecosystem services by important stake-
holder subgroups, which are differenti-
ated according to their attitudes about 
human uses offered by coastal regions 
in the Gulf of Mexico.

Objectives are derived from:
•	USGS broad science themes including 
climate and land use change, ecosys-
tems, and natural hazards;
•	Strategic themes for the Gulf Coast 
Cooperative Ecosystem Studies Unit 
(CESU);
•	Needs identified by regional and local 
management bodies, the Sarasota Bay 
Estuary Program (SBEP), and the Gulf 
of Mexico Alliance (GOMA) and the 
Sarasota Bay Comprehensive Conser-
vation Management Plan.

Sarasota Bay, Florida, study area:
•	Local residents and visitors derive numerous economic 
and non-monetary benefits from this rich, coastal lagoon 
system.
•	The Bay is a discrete region stretching from Anna Maria 
Sound in the north, to Venice Inlet in the South (figure 1).
•	The entire length is approximately 56 miles with a pop-
ulation of about 600,000 living in the 455 square mile 
watershed (Sarasota Bay Estuary Program 2011).
•	These characteristics make for an excellent, circum-
scribed pilot study to evaluate the adaptability and utility 
of SolVES for CMSP purposes.

Methods:
Guiding principles:
•	To respond to management needs by 
developing a set of simple informative 
tools for collecting and evaluating the 
social values of ecosystem services;
•	To explicitly link data collection, anal-
ysis, and outcomes to management 
needs and actions for immediate use.

Three phase process:
1. Using a Delphi method to develop a 
consensus on relevant social values 
and resource uses in a coastal ecosys-
tem, along with insight into stakeholder 
representation in the region;

2. Facilitate focused participatory GIS 
workshops whose goal is to create the 
data required for application in SolVES.  

3. Incorporation and analysis of the data 
using SolVES.

•	Final products will generate information 
that can be incorporated into regional 
spatial decision frameworks by coastal 
planners and resource managers.

Timeline
Phase Objective Method Outcome Timeline
I. value typol-

ogy and 
resource 
use listing

Delphi Place-based 
value frame-
work and 
resource use 
listing

Aug. -- Nov., 
2011

II. social value 
mapping 
and use 
perception 
grouping

participa-
tory work-
shops

Maps of social 
values and dif-
ferentiation 
by user sub-
groups

Dec., 2011 
-- Mar., 2012

III. ecosys-
tem service 
modeling

SolVES 
analysis

Model of social 
value distribu-
tion by sub-
group

Apr. -- Jul., 
2012

Pilot project: Coastal application of SolVES, Sarasota Bay, Florida

Photo: Shoreline vegetation such as mangroves, shown here, helps protect valuable infra-
structure by mitigating wave action, and provides habitat for many aquatic animals.

Photo: A pair of Ospreys nesting in a speed limit sign marking the intracostal waterway in 
Venice Inlet, Florida.

Photo: Shoreline development, vegetation and channel marker in Venice Inlet, Florida

Photo: Great Blue Heron near Venice, Florida

Figure 1. Map showing Sarasota Bay, Florida, location for the pilot project. Inset map, lower 
left, shows the location of Sarasota Bay in the Gulf of Mexico.


