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Eoniatirs Q Aldo Leopold

A thing is right when it tends to preserve the
integrity, stability, and beauty of the biotic
community. It is wrong when it tends
otherwise."




Eoniatirs Q Aldo Leopold

Examine each question in terms of what is
ethically and aesthetically right, as well
as what is economically expedient.

A thing is right when it tends to preserve
the integrity, stability, and beauty of the
biotic community. It is wrong when it
tends otherwise.
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e Ecosystem Services

The benefits people derive
from the environment
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Protecting Nature.

Preserving Life.

Provisioning Services Regulating Services

Benefits obtained
from regulation of
ecosystem processes

Products obtained
from ecosystems

m Food
W Fresh water B Climate regulation

m Fuelwood W Disease regulation

W Fiber W \Water regulation
B Biochemicals W Water purification

B Genetic resources W Pollination

Supporting Services

Cultural Services

Nonmaterial
benefits obtained
from ecosystems
W Spiritual and religious
W Recreation and ecotourism
B Aesthetic
B Inspirational
B Educational
B Sense of place

m Cultural heritage

Services necessary for the production of all other ecosystem services

B Soil formation B Nutrient cycling

B Primary production
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Protecting nature. Preserving life)’

Final ecosystem services
Tangible benefits to people
E.g., clean water for drinking
More direct link to human well-being
More often valued

Intermediate ecosystem services

Other ecosystem processes that are needed to produce a
final ecosystem service

E.g., proper nutrient cycling in a watershed
Less direct link to human well-being
Less frequently valued




sNawre g8 | Cropland Agriculture

Protecting nature. Preserving life)’

Total global value of crops
greater than S1 trillion
annually

Food production has
increased by 168% over
last 4 decades.

Crop production per se not
very compatible with
biodiversity

Most conservation
projects seek to make
agriculture more



http://www.flickr.com/photos/viamoi/

wNawre @ | Forage for Livestock

Protecting nature. Preserving life)’

Total value more than
S600 billion

Extensive production
often compatible
with some
biodiversity in
grassland systems

Movement toward
more intensive
production

Many “working lands”
Nrole = \|C



http://www.flickr.com/photos/49873984@N03/
http://www.flickr.com/photos/49873984@N03/
http://www.flickr.com/photos/49873984@N03/
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Protecting nature. Preserving life)’

Global value of timber
harvest is $400 B
billion | | 15 s R
Harvests have AR G R
increased by 40%
over recent decades L i
Harvesting can be o
sustainable or not 1o 1‘
Very common ES ‘
project for TNC (IP,
Great Bear)

e L
‘ ‘-:A‘A‘K

L hesiapee



http://www.flickr.com/photos/teejaybee/
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Current market $140
billion

Right now less than
S20/ton, may rise
with climate
agreement

Projects to increase
sequestration may
be compatible with
biodiversity

REDD projects usually



http://www.flickr.com/photos/ctcvistaqueen/
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Affects more than 1.1
billion ha per year,
moves 75 billion tons
of soil

Reduces farm
productivity by
0.1%/yr in the US,
off-site damages $2-
8 billion/yr

Most TNC projects aim
at stopping erosion

allla ) a a a l‘)'l'ﬂr



http://www.flickr.com/photos/cyberdees/

sNaure g | Biodiversity

Protecting nature. Preserving life)’

3 big “final” ES:
Existence value
Option value
Bequest value

Very difficult to quantify,
but clearly significant

(e.g., much TNC
fundraising!).

Biodiversity motivates a
large part of what TNC
does, but usually for its
intrinsic value



http://www.flickr.com/photos/teejaybee/

TheNature Q Water Purification

Conservancy

(Irrigation, Residential, Industrial)

More than 1 billion lack access
to safe drinking water

Water-borne diseases kill 1.7
million lives/yr

P'{ AT G LT A ST
4
a

y

Treatment facilities are
expensive- $10’s millions

AL T U

PFETLN LR DT A

Natural ecosystems can serve !
that role. Wetlands are worth S il
S288/ha for water treatment
on average.

Key ES for TNC: Water funds,
floodplain restoration...

e
3 ik o



http://www.flickr.com/photos/usfwspacific/
http://www.flickr.com/photos/usfwspacific/

TheNature &8 Water Quantity (Irrigation, Residential,

Conservancy

Industrial, Hydropower)

Land-use changes affect = f '
quantity of water available } | (\

Maintaining or restoring i’
natural habitat may .
increase water quantity. : 8 £ \

South African example with S
invasive trees being |
removed 5 1A

Less frequent as a

conservation ES project
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At least S500 billion
annually on just
tourism

Only some tourism and
recreation
dependent on nature

TNC helps promote
“open space” and
preserves for
hunting, fishing, etc.

Ecotourism



http://www.flickr.com/photos/48746111@N04/
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Large volume
harvested, although
often from non-
native species

Can be subsistence, or
recreation

In the US, S30 billion a
year industry



http://www.flickr.com/photos/sbc9/

nNature g | Water Timing (Flood Regulation)
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Natural habitat tend to:
reduce peak flows
increase groundwater
infiltration

Maintaining or
restoring natural
habitat can thus
mitigate flooding



http://www.flickr.com/photos/34771728@N00/
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Nurdtgd | Paw Paw Watershed

Protecting nature. Preservin}/life'.'
Protecting nature. Preserving life)’

Freshwater Targets: Paw Paw Mainstem & East Branch

Significant
stresses:
sedimentation
and altered
hydrology

Strategy:
application of
vagricultur
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Protecting nature. Pres

The Nature Conservancy Coca Cola
Paw Paw River Conservation Bottling Plant Profitability
Enas @ (e
. . _ Effective
Native Biodiversity Marketing
. . Water .
Connec.tlv!ty with Quantity Efficient |
Lake Michigan Transportation
Water of Product
Restoration of Quality
Native Savanna- Quality Employee
Prairie

Retention




BMP Prioritization Diagram
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Groundwater Location Within Consersation
Withdrawal Watershed O pportunity
Susceptibility K [
Groundwater \ - 11 Subwatershed-
Recharge o | Field-Scale « v Scale
Change Priorities o Priorities
Potential / y
High E'Eh Connectivity
Erosion to Mainstem
Areas




\ Prioritization: Sediment Loading
in the Paw Paw River Watershed
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Legend

E paw_paw_watershed

A Soil Priorities

[ | o0-0938153878

[ ] 0.938153878 - 1.931341073
[ 1.931341074 - 3512293348

B 3512293349 - 4

C Soil Priorities

[ ] 0-0.926514965

] 0.926514965 - 1.964317992
B 1 064317993 - 2.992421925

B 2092421926 - 4




Paw Paw Priority Ag BMP Subwatersheds

With consideration of potential water quantity & quality benefits,

Legend

huc12_classified

watershed position, connectivity, and opportunity

th Brageh Paw Paw River




Paw Paw Priority Ag Water Quantity and Quality BMP Areas

Legend

A Soil Priorities £




Legend

A Soil Priorities
[ ]o-004

[ Joos-19
B z-35

[ 36-4

C Soil Priorities

|:| 0-0.93

Paw Paw Priority Ag Water Quantity and Quality BMP Areas
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Paw Paw River Watershed Recharge Calculator

The following recharge calculator estimates recharge values for different land cover types for the Paw Paw river

watershed. The results are generated from the SWAT model and require four inputs to run.

Size of Parcel:

Current Land
Use/Cover:
Proposed Land
Use/Cover:

Soil Type:

(The parcel overlaps 1
soil palygons)

in Recharge

Offset Equivalent
Pumping

|45 acres

| Conventional Row Crop

Alfafa

Meadow Grass

Switch Grass

Forest Deciduous

Forest Mixed

Shrug/Scrub Rangey Brush
Urban High-density

Urban Medium-density

Narrative Results

| Done

Urban Low-density

Wetland Forested

Wetland Non-forested

Reduced Tillage

Conventional Row Crop

Mo Till

Conventional Row Crop wf Cover Crop
Reduced Tillage w/ Cover Crop

Mo Till wf Cover Crop

=

Water Recharge (in/yr)

[ N N - N - N - -]

=)

Done

& Internet

H100% -
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Paw Paw River Watershed Recharge Calculator

The following recharge calculator estimates recharge values for different land cover types for the Paw Paw river
watershed. The results are generated from the SWAT model and require four inputs to run.

Size of Parcel: |45 acres

Current Land

Use/Caver: | Conventional Row Crop v| _ Water Recharge (in/yr)
Proposed Land .
Use/Cover: | No Till "|

Soil Type:

Calculate

Conwventienal Row Crop Mo Till

Narrative Results

You have selected to converted 45 acres of Conventional Row Crop to Mo Till. This conversion results in a Increase of
4.09 infyr. That is equivalent to pumping 9.52 gal/min (continuous) from a high capacity well.

1. | Done Diore @ Internet HAD0% -
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Landowners Considering BMP
Implementation July 1, 2010

N vk
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If all practices are adopted,

annual groundwater recharge

will increase by

57.5 million gallons

Legend
Q Priority Sub-watersheds

Conservation Cover
. Wetland Restoration
A Buffer Strips
@ No-till/Cover Crop

Acres of Interest
@ 1-40 acres

@ 41-80 acres
. 81-100 acres
. 101+ acres

suo-waﬂ?@"

Berrien County

Spread across 395.5 acres.

~7

Van Buren County

s )

12

-:-:—:—Miles




Nature g | Getting Back to Biodiversity
Con.servancy. -

Current analyses underway to do the following:
1. Use SWAT analyses to map historic flow conditions.

Use fish community data and data on historic
agricultural conservation practices to relate fish data
to practices.

|dentify the amount of agricultural conservation
practices needed in the Paw Paw, and where they
should be placed, to attain desired response in fish
community (representative of all biodiversity).
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