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Ecosystem Valuation: http://www.ecosystemvaluation.org

Ecological functions

Groundwater recharge

Reproductive success of duck/fish/deer
populations

Stand-level forest productivity
Pollination
Carbon/Nitrogen/Phosphorus cycling

Ecological/evolutionary
functions

Species diversity
Rate of endemism
Physical size
Uniqueness

Spatial arrangement
Resilience
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Ecological Services

Clean water availability
Fishing/hunting recreation
opportunities

Lumber production

Crop harvest success
Pollutant processing capacity

Ecological/evolutionary
services

®

®
®
®

Marketplace quality/scale
Marketplace uniqueness
Market size

Regional network of markets
(migration corridors, diversity
generating regional configurations)


http://www.ecosystemvaluation.org/

Decision critical criteria at three scales

e Global scale:

— Support species diversity patterns

* nested within this is reducing extinction risks.

* Regional scale:

— Restoration programs that address regions with high
diversity are a priority over those that don’t.

— How we address each region is unique.

 Local scale:

— supporting basin functions to ensure
* Natural system level hydrology
» Reference water quality (particularly TP)



Result

* A patchwork of preserved natural systems (national
preserves) buffered by healthy landscape that
expresses a mosaic of land uses which deliver
desirable ecological services because they exhibit
coherent ecological functions.

It is just that easy



National/Regional scale Restoration Programs

 National Ocean Council: Restoration of Ocean, Coastal, and
Great Lakes Ecosystems.

http://www.whitehouse.gov/sites/default/files/microsites/cea/sap 6 repr full content outline 06-02-11 clean.pdf

® River/Watershed Restoration:

* Chesapeake Bay e Rio Grande River

* Gulf Coast/Coastal Louisiana * Colorado River/Glen Canyon

* Upper Mississippi River Dam
* Missouri River e Klamath River/Watershed
* Everglades Ecosystem e Puget Sound

e Platte River e Columbia River


http://www.whitehouse.gov/sites/default/files/microsites/ceq/sap_6_repr_full_content_outline_06-02-11_clean.pdf
http://www.whitehouse.gov/sites/default/files/microsites/ceq/sap_6_repr_full_content_outline_06-02-11_clean.pdf
http://www.whitehouse.gov/sites/default/files/microsites/ceq/sap_6_repr_full_content_outline_06-02-11_clean.pdf
http://www.whitehouse.gov/sites/default/files/microsites/ceq/sap_6_repr_full_content_outline_06-02-11_clean.pdf
http://www.whitehouse.gov/sites/default/files/microsites/ceq/sap_6_repr_full_content_outline_06-02-11_clean.pdf

A RATIONAL GLOBAL APPROACH



Animals under threat

* Ten percent of all bird species are likely to disappear by the
year 2100, and another 15 percent could be on the brink of
extinction, according to a new study by Stanford University
biologists. This dramatic loss is expected to have a negative
impact on forest ecosystems and agriculture worldwide and
may even encourage the spread of human diseases, according
to the study published in the Online Early Edition of the
Proceedings of the National Academy of Sciences (PNAS) in
December.

Stanford University (2004, December 20). Global Bird Populations Face Dramatic Decline In Coming Decades,
Study Predicts. ScienceDaily. Retrieved July 18, 2011, from http://www.sciencedaily.com-
/releases/2004/12/041220023334.htm

* "Disconcertingly, avian declines may in fact
portray a best-case scenario, since fish,
amphibians, reptiles and mammals are 1.7 to 2.5
times more threatened [than birds]."



Number of species

— 10000

Reptiles
Dragonflies -

Number of spacies

- 2000
Amphibians

Diata defi dent

Least concerm
Mear threatensd
Wulnerable
Endangered
Critically endangered

Extinct ar Extinct
in the\ild

| | [N [N

:|Thraatenad

Source: IUCN, obtained from: http://gbo3.cbd.int/the-outlook/gbo3/biodiversity-in-2010/species-populations-and-extinction-risks.aspx
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A RATIONAL LOCAL APPROACH



A rational local approach

Fig. 1 Location of smdy
wakrsheds m esem North
Carolima, USA
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Tahle 1 Description of predictor variable codes used in the classification tee mode ks

Type Prefin MNumerical Abbreviation Deseription
code®
Candidate variables Land-wse/ WS, 2 RESLI Low intensity residential
land- BF 2 RES HI High intensity residential
i 23 COM Commercial/industrisltransport
Results 33 TRANS Tramsitional
41 HIRDEC Deciduous forest
42 FIREVG Evergreen forest
PRIOR 43 FORMYD  Mixed forest
a4 #1 AGPAST  Pagumehay
B2 AGROW Row crops
a1 WETWDY  Woody wetlands
= = 92 WETEMG  Emergent herbaceous wetlands
Summations WE, NaA TINDEW Portion of watershed or 90 m siream buffer in undeveloped land-uses sumid1,
BF 42,43, 91, 92)
FORALL Portion of watershed or % m swream buffer in foredt land-cover sum(41,
42, 43)
AGALL Portion of watershed or 30 m swream buffer in agriculiural land-use sumi §1,
B
WS{E;NS BF':E;LL WET.ALL  Portion of watershed or 90 m stream buffer in wetland land-cover sumi91, 92)
- " DIEAM 07 DEMM . Coiheer MNA MNA NWT . Portion of urmenh:d. or ¥ m sream boffer NWT palygons .
45331 -A814 o B e WT.Peri.Area  Average ratio of perimeier to area of NWI wetland polygons | fragmentation)
SO BT es ss DIS. MM Instantanecus discharge mesuremens standardized a5 millimeters per day.
Fig. 3 Begional regression tree of log namral transformed HYDRIC® Portion of watershed or 0 m swream boffer a5 hydrc sodl seres
orthe ]’Jm’]m_"-'-" ‘:“'-‘3'&1'-1_’mi“!-- The . ahove each splhit ANIMAL Number of confined animal operations within watershed
shows the variable that is being split and the test below . .
indicates the hreshold value identified by the model (% of PRIOR % wakershed area s prior convened agricolural lands (see ).
walershed or buffer anea). The exi below the terminal nodes FT.SRC Mumber of permdited point sounce dise harge
shows the natural log of the predicted constituent concenira- PT.DIST Upstream disgance 1o nearest point source (ki)

tiim. See Table 1 for abbreviations

Predictors with numeric codes have prefix of W5 for those characterizing the entire wakeshed or BF for those characterizing aress

FRICA

with a 9 m rparian buffer
* Mational Land Cowver Dat Sei numerical oodes

® USFWS Natonal Wedand Tive niory

© SSURGD database
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Fig. 4 Regional regression tree model of log natural trans-
formed intal phosphors concentration. See Fig. 3 caption for
further explanaiion

Conclusions: Proportion of watershed in

agriculture, prior land use, ratio of
perimeter to area (edge/area ratio) of

wetlands in basin determine water quality

in NC basins
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Wetlands Ecol Manage {2000) 18:695—-T04

Land uses and
water quality

Conclusions: Proportion of
watershed in agriculture, prior
land use, ratio of perimeter to

area (edge/area ratio) of
wetlands in basin determine
water quality in NC basins
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Basin Scale Conclusions:

* >20% natural function per basin necessary for
appropriate WQ (consider this a minimum
threshold that should be applied even to
cities....).

e Spatial substructuring can be design-oriented
(e.g. area sensitive bird species in FL. Keys,
butterfly migration corridors in California, shallow
lake function support in Central FL., Maximize
agricultural production, high density urban
system, etc....)



Decompartmentalization of the Everglades

How we are acting on what we’ve learned

A RATIONAL REGIONAL
APPROACH
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Figure 16. Satellite image of the western ndge and slough landscape, including Water Conservation Areas 34 and
3B, and the Shark Slough/Northeast Shark Slough portions of Everglades National Park. Largest circle indicates Boat Ramp
portion of landscape which most closely resembles onginal pattern of ndges and sloughs. Smallest circles show
location of 1917 photographs that closely resemble pre-drainage descriptions. Other circles indicate various
degraded conditions of present day ndge and slough landscape.

Science Coordination Team 2003

Courtesy of Dana Gentry (USACE)



Central Question

 What mechanisms create
and maintain the ridge-
slough landscape?

— Corrugation (vertical
dimension)

— Anisotropy (longitudinal
dimension)

— Wavelength (lateral
dimension)



Sediment Transport Feedback

Sediment redistribution can promote cross-sectional
landscape stability

Nascent Landscape

Mature Landscape

Slow ﬂow_ )

Moderate flow

“Slow flow

Slow flow Fast flow ___ Slow flow
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Erosion by gravity

Vegetative
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biomass expan-
sion

Larsen, Harvey, and Crimaldi, Ecological Monographs 2007
Larsen and Harvey, The American Naturalist, 2010
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Results from initial Decomp simulations

Entirely consistent with DBQ and other
SCOring processes
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THANKS SO MUCH!



