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Ecosystem services link ecosystems
to human well -being

Photo: FWShelsHornbaker
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Management of ES must address
conflicts and tradeoffs




Three things to consider when
applying ecosystem services
to management
1. Defining and classifying ES

2. Selecting ES for analysis

3. Some Issues related to
measuring and valuing ES

Photo: Marisa Mazzottay



1. Context determines how specific we need
to be when defining and classifying ES

Increasing need for typology specificity

Adapted from: Jeff Kline, Forest Service Pac. NW Research Sta.



The MEA typology Is broad and general

Cultural: Cultural diversity, spiritual/religious values,

knowledge systems, educational values,
inspiration, aesthetic values, recreation.

INg. Food, fiber, fuel, genetic resources, fresh
water, biochemicals, ornamental resources.

Regulating: Air quality regulation, climate regulation,
erosion regulation, water purification,
natural hazard mitigation, pollination.

Supporting: Soil formation, photosynthesis, primary
production, nutrient cycling, water cycling.

Increasing need for typology specificity




A typology for green GDP must be precise
and detalled

Human End Intermediate

Benefit Service Service
Aesthetics WWEUER S

Swimming | Water body

-Wetlands
Water quality‘/

Beach with access

Angling Water body -Water quality
Fish population
Access points

Increasing need for typology specificity

Adapted from: Jim Boyd, RFF




The most appropriate typology for

management

RenewableGoods

A Marine animals for food

AMarine animals for recreation (e.g.,
whale watching)

ASeaweed

AMedicines

AOther raw mat

AEnergyc wind

| S
RenewableServices
A Habitat, e.g., nursery area
A Protected areas
A Flood and storm prote
A Erosion control

A Nutrient cycling
A Biological regul;

A Marine tra
A Atmosphg

Increasing need for typology specificity

Table from:Ehlerand Douvere UNESCO 2009
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The most appropriate typology for
management | S somewhert

Direct Indirect = Option = Existence
Values Values Values Values

Source of resource Possible future Intrinsic value
Or resource uses and {may also include
“Non- protection: applications: bequest value):

consumptive * Shoreline * Leisure

* Fishing « Walk on beach Pratest * Pharmaceutical
* Shell Collecting  + poat trip * Blodiversity « Industrial

* Spawning area

Consumptive

Increasing need for typology specificity

Values chart from: http://marineplanning.org/16.htm 10



What to measure depends on the
guestions we want to answer

C2NJ SEI YLJ SX
A Which land uses are preferred?
A How valuable are various habitats?

A What management practices should
require for existing land uses?

A How will policies affect habitat quallty E
services, and values for a region? Phou MelsaioT G Coaiies




Peconic Estuary resource study

Contingent valuation survey of .
values for open space and habitat: 5 i
Which types of land to protect or |
restore?

Farmland, open space, wetlands,
eelgrass, shellfishing areas

Did not link to specific types of habitat
services or outcomes
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Amenity & asset values from the
Peconic resource study

Value/Acre | Asset ValueL
Per Year* |(7% dr; 25 yrs}),

Farmland
Eelgrass
Wetlands
Shellfish
Open Space

$6,400 $74,562
$6,000 $69,962
$4,900 $56,669
$2,700 $31,742
$1,200 $14,024

* 1995%:; for 73,423 households
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Peconic Estuary wetland productivity
study

How valuable are eelgrass, salt marsh, intertidal
mudflats to fisheries and recreation?

Use values for birds and fish estimated based ol

simulation model of habitat productivity

Commercial fishing values for finfish and shellfish
Hunting values for waterfowl
Viewing values for other birds
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Habitat Values of Wetlands from the
Peconic productivity study

Asset Value per Acre
(using 7% discount rate, 25 year time horizon)

=Sgle Created
Eelgrass $12,400 $10,000
Salt Marsh $ 4,300 $3,500
Mud Flat $ 800 $ 600




Reducing nutrients in Michigan

What best management practices should we
choose?

A Middle Huron Watershed (M) federal
mandate:reduce phosphorus levels by 50 %

A Wastewater treatment cos$1.5 million

A Downstream posphorous &8
levelsdropped by 28 percent Sagisseesss
over two years, after Ann Mase, L

A —
Arbor banned phosphorous Qs ==
lawns S
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Simulated effects of wetlands loss on
fisheries in Mobile Bay, AL

How will policies affect habitat quality,
services, and values for a region?

10(0[0]0

20000 Baseline

tons

20% SAV loss,
local

20% SAV loss,

10000 total area

Gulf of Mexico blue crab landings

Loss of 10%
marsh edge

2000 2010 2020 2030 2040 2050
Year

Source: Jordan et al., 2008 17



2. Selecting ES for analysis

A Most important to
stakeholders

A Most potential for
conflict

A Most at risk

(0[0)

A Significant effect 8|---______ |
possible
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3. Some Issues related to
measurement and valuation

P iy e Wi A
Pho;o: FWS Lde€arney =~ .

Photo: FWS Ron Singer
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Thresholds and trajectories over time

Intact Marsh Fragmented Marsh Marsh Loss

Max Storm Surge
Reduction
Shrimp Yield
0 Tradeoffs for marsh restoration?

‘ From V Engle, EPA ORD GED



Spatial tradeoffs in a specific area

A Wave energy production
A Dungeness crab fishery

A Aesthetics (views from coastal
real estate)

21

Source: Lester, et al., 2009



How do the crab fishery and coastal views
affect siting of offshore wave energy?

AOptimal location for
wave energy is 5 km
offshore

AL ower impact on crab
fishery if closer to
shore

If farther from shore

ATotal value maximized B
at 4.95 km offshore

Source: Lester, et al., 2009
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Spatial tradeoffs across regions
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Value Indicators

Non-monetary measures of value,

based on economic theory and
empirical evidence of value

25



Conditions for a site to provide a

highly-valued service —

V Site has features necessary to snzzﬁc =
produce service Ry ﬂ;\,\\\ W S
,g% ‘i t‘u

)
“—

Photo: Marrsa Mazzotta

V Access and complementary input |
are available

V Value is higher if service is scarce gk
and substitutes are unavailable or §
expensive

V The risk that the stream of service="'"*!
will be disrupted is low. =




Example: habitat quality for

recreation and nonuse values
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Source: Lisa Wainger, UMD

—4—Total
= - Weeds

- - @ - -Introduced
— -4 — Native

| Increasing habitat complexity
-

Freemark et al., Cons Bio 2002

Birds

NEYE]
plants

Weedy
plants
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Example scarcity indicator:
travel time to equivalent services

Source: Lisa Wainger, UMD

28



