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Ecosystem Services

* The services (benefits) provided by ecosystems
to humans
— Provisioning
* Food, water, fuel
— Regulating
e Filtering, pollination
— Cultural
 Biodiversity, recreation, sense of place
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Coastal Wetlands Provide Many Services
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EPA Program Goal

Conduct the science to support management actions
and decision-making to maintain and increase the
ecosystem services provided by wetlands
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Objectives

 Map coastal wetland services and identify service
iIndicators

e Assess drivers/stressors that influence the delivery of
wetland ecosystem services

* Provide maps, models, and decision support tools to
forecast sustainability of wetland ecosystem services

* Apply wetland ecosystem services tools to valuation and
B decision-making for resource management
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Science Questions

What is the relationship
between the abundance,
distribution, and condition of
wetlands and the delivery of
ecosystem services?

Qutcomes

How do drivers/stressors
affect wetland function and
services at multiple spatial

scales?

What tools are needed to
protect/restore the delivery
of wetland services?

Wetland restoration and protection
will consider all services provided by
wetlands and their monetary (and
non-monetary) value

Wetland management decisions will
be based on knowledge of
ecosystem services using:

* Interactive maps
* Models
 Decision-support tools
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Service Units
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Improve Decision-making

— Permitting losses of natural wetlands
— Regulating activities that impact wetlands
— Targeting wetland creation and restoration

— Incorporating wetlands into watershed planning
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Example Management Decisions

Where should we invest $994M Where should Louisiana
In wetland programs to restore wetlands to optimize
improve wetland services? storm protection?

1,800,000

1,600,000

1,400,000

1,200,000

President's
Five-Year Goal

1,000,000
w
2

800,000

600,000
OEarth Day 2008
{estimated)
400,000 4 OEarth Day 2007
{estimated)

BEarth Day 2006

200,000

EEarth Day 2005

Restore or Create Improve Protect
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Study Areas

500 1000 Kilometers | My home In
Athens,
Georgia
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Coastal Drivers

Socioeconomic system

Climate change - drought, floods,
storms and sea Ievel r|se

HurricanerHugo
2:44 p.m. EDT" . %
September 21, 1989
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Stressors
Infrastructure




'-&—;._s g = v

Climate Regulation

......

| . Wetland
Services

|

Recreation

Flood Control &
Storm Surge Protection

B!

Water Quality & Quantity
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CONSTITUENTS OF WELL-BEING

ECOSYSTEM SERVICES Security
ey PERSONAL SAFETY
Provisioning SEGURE RESOURCE AGCESS

FOOD SECURITY FROM DISASTERS

FRESH WATER

WOOD AND FIBER -

FUEL . A

Basic material

for good life Freedom
_ ADEQUATE LIVELIHOODS of choice
CLIMATE REGULATION
SO FORMATION. FLOOD REGULATION AGCESS 10.GO0DS e
PRIMARY PRODUCTION DISEASE REGULATION : WHAT AN INDIVIDUAL
WATER PURIFICATION
Health VALUES DOING
i AND BEING
FEELING WELL
Cultural ACCESS TO CLEAN AIR

AESTHETIC | AND WATER

SPIRITUAL | - . . . —

EDUCATIONAL

RECREATIONAL Good social relations
SOCIAL COHESION
MUTUAL RESPECT
ABILITY TO HELP OTHERS

LIFE ON EARTH - BIODIVERSITY -
Source: Millennium Ecosystem Assessment




Wetlands
Conceptual Model

Landscape models

Stressors
Land Use Infrastructure Hydrologic Invasive Pollution Resource
Change Development Alteration Species Exploitation

Ecosystem Services
Wat
/Climate Regulation \
cediment Wildlife Hapltat |
Dynamics Cycling Water Quallty & Quantlty

Condition Fisheries Support
Flood/Storm Protection

HIIEY Recreation
Production Cycling \ /

Habitat &
Biodiversity Val at'on
uatl

Wetland
Ecosystem
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Coastal Wetland Mapping
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Mapping wetland services
at multiple scales with
geographic data layers
(GIS)

Interactive mapping tools
that allow manipulation of
wetland sizes, functional
types, condition, setting,
and placement in the
watershed, and show how
these change wetland
services and value

‘Streams

s "= _ - . Hydrographic points
P oraln age areas
i Hydrography

- Channels

- Surface terrain

- Rainfall response

" Digital orthophotography
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Ecosystem Service Indicators

Inventory of indicators of wetland function from national, regional,
& state assessments of wetland condition

Linking condition to service indicators - Identify wetland
condition indicators that can be used directly or modeled to quantify

ecosystem services




Ecological Health

Ew.u- Quality Index
Ehﬂimmt Chadlicy bndex
@Bmth’-r. Index
Eﬁnﬂﬂ Habitt Index
Eﬁ:h'l":w: Index
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Models

Empirical stressor-response models to link wetland
ecosystem stressors and responses that affect
provisioning of core ecosystem services

Wetland ecosystem service models for forecasting
wetland ecosystem service responses to drivers

Bundled wetland services in models

Relative risk models to predict the consequences
(relative risks) of optimizing for particular services
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FLOOD REGULATION

NUTRIENTS |:> nto — Mntl |::>

FISHERIES SERVICE

ROAD DENSITY

Ecosystem Ecosystem Ecosystem Ecosystem Services
Services Response Services Mapping
Monitoring Functions Forecasting
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Modeling Framework

SWAT WASP Water Fish Habitat Suitability

Watershed —— Quality model Index Model (HSI)

model l
BASS Fish
Community/Bioaccumulation
Model
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Decision Support Tools

r— Platform User Interface -
Decision DECISIoNn Results
Alternative | mmmp | AlESr1EGYS | —m——p | Processors

Definitions Simuliaters & Visualization

! \ / l
|

|
|
I
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Disease Risk Models

Develop spatially-explicit landscape models of disease risk due to
mosquito vectors in Coastal Carolinas wetlands

Model the effect of global climate change on disease risk (Dengue
fever) at multiple spatial scales
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Total Value of Wetlands

Storm Protection Services
($ U.S./ km")

- 0

[ $1 - $1,000

1 $1,001 - $10,000

L1 $10,001 - $100,000

B $100,001 - $5 Million

Costanza, R., O. Pérez-
Maqueo, M. L. Martinez, P.
Sutton, S. J. Anderson, and
K. Mulder 2008. The Value of
Coastal Wetlands for
Hurricane Protection. Ambio
37:241-8.
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Example — Mississippl River Outlet

Stressors
Dredging
Erosion
Altered Salinity

Function &

‘ Structure
> 50K wetland acres

lost or altered

=)

Ecosystem Services
Fisheries
Waterfowl & fur-bearers
Storm Protection

Value lost —
$250M to $2B
since 1960




Example - Florida Everglades Restoration

Condition Services
Degraded Water Quality 1° Production
Loss of Connectivity Freshwater
Habitat Loss 1 availability
Soil Loss Flood Protection
Invasive Species Recreation
Nutrient Cycling
Habitat
_Rindiversity

Historic Flow Current Flow The Plan {CERPY Flow

Restoration Plan
to restore services
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Example - Disease IGHT” BITEI

Risk i

WEST NILE VIRUS

Take the bite out of camping

Evening through morning:

* Use bug spray with DEET

- Cover up when bugs are biting

g + Wear long pants and long sleeves

\/ * Use a tent with screened doors

\'/ and windows

Call your doctor if you have )
fever, headache or stiff neck %
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Summary:. EPA’s Ecosystem Services

Research in Coastal Wetlands

o Strategy
— Interactive maps
— Models
— Decision support tools

Carbon Sequestration
Wildlife Habitat

Water Quality & Quantity
Fisheries Support
Flood/Storm Protection
Recreation

* Conceptual model
— Six services
— Multiple stressors
— Range of scales

e (Goal: to support decision-making and management

— Ensure that decisions account for the value of coastal
wetland ecosystem services
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