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Background 2008 Workshop to Identify Ecosystem Services Affection by the Corps of Engineers 
Ecosystem Services are the goods and 
services provided by an ecosystem that 
support and are necessary for the life and 
health of the ecosystem, the components 
(biotic and abiotic) of the system, and the 
humans using the ecosystem. 
Ecosystem services have been suggested 
as a possible way to characterize and 
quantify the benefits provided by Corps of 
Engineer (Corps) ecosystem restoration 
projects. 

Corps’ Examination of Ecosystem Services 
• In 2008 a work unit was charged with identifying the ecosystem 

services affected by Corps actions. 
• Though generally understood, differences were identified in the 

definitions and characterizations of ecosystem services. 
• The differences center around whether: 

• Ecosystem services are the components of ecosystems, e.g. 
species, population, processes, functions 

• Ecosystem services are the benefits humans derive from the 
components of systems, or 

• Ecosystem services can be the components or the benefits. 
 

The Table below illustrates these differences from representative works. 

"components of nature, directly enjoyed, consumed, or used to yield 
human well being" Example Ecosystem Services   
Source: Boyd and Banzhof 2006  
 
Cite: Boyd, J. and S. Banzhaf. 2006. What are Ecosystem Services? 
The Need for Standardized Environmental Accounting Units. 
Resources for the Future RFF DP 06-02. Washington, D.C. 

• Pollinator populations, soil quality, shade and shelter, water 
availability 

• Target fish, crop populations 
• Target marine populations 
• Biodiversity  

"The conditions and processes through which natural ecosystems, 
and the species that make them up, sustain and fulfill human life."  Daily's List of Ecosystem Services   

Source: Gretchen Daily, ed. 1997  
 
Cite: Daily, G., ed. 1997.  Nature’s Services. Island Press. Washington, 
D.C.   

"Range of conditions and processes through which natural 
ecosystems, and the species that are part of them, help sustain and 
fulfill human life."  ESA's Ecosystem Services   

Source: Ecological Society of America (ESA) 1997  
 
Cite:  Ecological Society of America. 1997 Ecosystem Services: 
Benefits Supplied to Human Societies by Natural Ecosystems. Issues 
in Ecology, No. 2, Washington, D.C.     

• Production of Ecosystem Goods (commercial agriculture, fisheries) 
• Generation and Maintenance of Biodiversity 
• Climate and Life Mitigation of Floods and Droughts 
• Services Supplied by Soil  
• Pollination   
• Natural Pest Control Services 
• Aesthetic Beauty and Intellectual and Spiritual Stimulation  

"Link between the natural properties of ecosystems and human 
benefits. The service concept connects an ecological focus on “what 
ecosystems do” with an economic focus on how ecosystems 
contribute to the satisfaction of human preferences."  Example Ecosystem Services 

Source: Stakhiv et al. 2003 
 
Cite: Stakhiv, E.,  R. Cole,  P. Scodari, and L. Martin. 2003. Improving 
Environmental Benefits Analysis in Ecosystem Restoration Planning. 
Institute for Water Resources Report 03-PS-3. Alexandria, VA 

• Disturbance Regulation (flood wind, and wave) 

• Waterway Transportation Links 

• Water Storage  

• Water Purification 

• Sediment Trapping 

• Waste Treatment 

• Biological Pest Control  
• Climate Regulation 

• Rare and Unique Species/Genetic Store 

• Wildlife Support (e.g., food chain, nursery)  

 "Benefits that human populations derive, directly or indirectly, from 
ecosystem functions."   

Examples of Ecosystem Services and Corresponding Functions  

Ecosystem Services  Ecosystem Functions  

Source: Costanza et al. 1997  

Cite: Costanza, R., d’Arge, R., de Groot, R., Farber, S., Grasso, M., 
Hannon, B. Limburg, K., Naeem, S., O’Neill, R.V., Parule, J., Raskin, 
R.G., Sutton, P., and van  den Belt, M. 1997. The Value of the World’s 
Ecosystem Services and Natural Capitalism. Nature. Vol. 287, pp 253 - 
259.    

Water Regulation  Regulation of Hydrological Flows  

Disturbance Regulation  

Capacitance, damping, and integrity of 
ecosystem response to environmental 
fluctuations 

Soil Formation  Soil Formation Processes 

Nutrient Cycling 
Storage, internal cycling, processing and 
acquisition of nutrients 

• Purification of air and water 
• Mitigation of droughts and floods 
• Generation and preservation of soils and renewal of their fertility 
• Detoxification and decomposition of wastes 
• Pollination of Crops and Natural Vegetation 
• Dispersal of Seeds 
• Cycling and Movement of Nutrients 
• Control of the Vast Majority of Potential Agricultural Pests   

  

  

  

Table 1. Definitions and Examples of Ecosystem Services, Various Authors 

• In June 2008 a  
workshop was held 
with the purpose “To 
identify the 
ecosystem services 
that the Corps affects 
and which should be 
included in project 
objective setting, plan 
formulation, as well 
as in evaluation.” 

  
 
 
• Workshop participants 

included 
representatives from 

-Corps Projects,  
-Districts, and  
-Headquarters 

• National Science 
Foundation 

• Environmental 
Protection Agency 

The workshop identified fourteen ecosystem services and the Corps’ influence on the services. 

Ecosystem 
Service Explanation / Definition 

Corps’ Influence on 
Service 

Water Supply and Regulation  

Abundance, distribution, frequency, and duration for 
domestic, industrial, agricultural., and ecological 
responses 

Management and operations, including 
ground/surface infiltration and recharge  

Erosion Regulation/ Sediment 
Management  

Protection of infrastructure through natural channel 
design and other measures to achieve a balance 
among sediment transport, distribution, and land 
development 

Operations, changes in hydrology, channel 
use  

Water  Purification and Waste 
Treatment  

Retention, recovery, and removal of excess nutrients, 
other pollutants, as well as  other water parameters Water management, ecosystem restoration  

Natural Hazard Regulation  

Management of coastal storm protection, fire 
management,  flood damage, disease outbreaks, 
landslides 

Alteration of hydrology, landform, plant 
communities  

Biodiversity Maintenance  
Opportunities for future generations; keystone for 
other services  

Ecosystem impacts and restoration 
(improve resiliency), habitat quality, and 
diversity 

Recreational Opportunities  
Sporting activities, water-based, land-based, 
consumptive, non-consumptive, ecotourism  Alteration of water and land resources  

Food  Commercial and subsistence fisheries, crops  

Impact on fisheries habitat, fish behavior. 
Provisions of habitats, including invasive 
species management  

Fiber, Fuel, and other Raw 
Materials  Production of woody and other vegetation products  

Subsidence prevention, ecosystem 
improvements  

Climate Regulation  Source and sink of greenhouse gases Ecosystem management  

Clean Air  

Storage and processing of  pollutants. Support for 
alternative fuel productions, transportation, energy 
production Increase or decrease  

Science and Education  
Ecosystems provide opportunity for science, 
education, and public outreach Increase or decrease opportunities  

Maintain Cultural Diversity  

Certain cultures defined by the ecosystem they are 
developed in.  Ex.  New Orleans, Chesapeake 
Watermen 

Influence:locations, structures, cultural 
remains, plants affected  

Spiritual and Inspirational  
Source of inspiration; many cultures attach spiritual 
and religious values to ecosystems  

Locations, structures, cultural remains, 
plants affected  

Aesthetics  
Attractive landscape attributes for the five senses; 
experiencing the five senses  Design, construction, operation, access  

Table 2. Ecosystem Services Affected by the Corps 

Ecosystem 
Service Category (ies)  

Ecosystem 
Service Category (ies)  

Water Supply and Regulation Conditions and Processes Fiber, Fuel, and other Raw Materials  
Components of Nature 
Conditions and Processes  

Erosion Regulation/ Sediment 
Management Conditions and Processes Climate Regulation Benefit  

Natural Hazard Regulation Benefit  Clean Air Conditions and Processes  

Water  Purification and Waste 
Treatment  Benefit Science and Education Benefit  

Biodiversity Maintenance Conditions and Processes Maintain Cultural Diversity Benefit  

Recreational Opportunities Benefit Spiritual and Inspirational Benefit  

Food Benefit  Aesthetics  Benefit  

The Ecosystem Services Identified by the Corps (Table 2) are Categorized below using 
three concepts or definitions of Ecosystem Services from Table 1: 

• Components of Nature 
• Conditions and Processes 
• Benefit 

Where are We? 
Where do We Go From Here? 

 
• Ecosystem Services provide an approach to identify a broad array of effects and benefits of Corps ecosystem restoration projects. 
• There are challenges to incorporation of Ecosystem Services into the Corps’ planning process. 
• For Ecosystem Services to be used in ecosystem restoration efforts, flexibility is needed to: 

 Include ecosystem services in objective setting and plan formulation 
 Recognize the importance of the benefits of ecosystem services and include them  in evaluation and decision-making.  

Challenges to Incorporation of Ecosystem Services in Corps Ecosystem ProjectsChallenges to Incorporation of Ecosystem Services in Corps Ecosystem ProjectsChallenges to Incorporation of Ecosystem Services in Corps Ecosystem Projects   

Challenge: Current Policy 
Corps policy focuses on the “components of nature” 
understanding of ecosystem services,  not on human 
benefits or human satisfaction.  
  

• The Corps’ purpose in ecosystem restoration projects is to 
“restore significant ecosystem function, structure, and 
dynamic processes that have been degraded”  (Engineer 
Regulation 1165-2-501). 

 

• The “function, structure, and dynamic processes” of Corps 
policy has been solely interpreted as the “components of 
nature” (Boyd and Branzhof 2006) and the “conditions and 
processes” (Daily 1977) of Table 1. 

 

• Understanding ecosystem services as the benefits provided 
to humans by ecosystems (Table 1, Costanza et al. 1997, 
Stakhiv et al. 2003) is an evaluation of the benefits, the 
outcomes produced by projects.  

Challenge: Plan Formulation  
Project formulation and evaluation are focused toward 
ecosystem services which are ecologically based such 
as biodiversity maintenance or water purification, rather 
than the ecosystem services that focus on human or 
cultural use and benefits, such as recreational 
opportunities or aesthetics. 

Challenge: Logistics and Planning 
Practice 
In assessment of ecosystem services, the inclusion of 
services which utilize data for human population, social, 
and cultural parameters have required that additional 
data collection efforts be undertaken, often for areas that 
are outside the study area for the analyses of function, 
structure, and dynamics.  Collection and development of 
these additional data must be considered and included 
in the early phases of a stuffy.  Including ecosystem 
services only in the Evaluation phase, and not in setting 
objectives and plan formulation results in having to 
either collect additional data or in modifying evaluation 
protocols for the services. 

Erosion Regulation/Sediment 
Management (Alaska District, Corps 

Biodiversity 
Maintenance 

Weaver Bottoms Restoration, 
St. Paul District Corps  

Savannah District, Corps 

Savannah District, Corps 

Natural Hazard Regulation 

Flood Control 
Reservoir and 

Levee Rock  
Island District 

Water Supply 

Mobile District 
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