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* Benefits

Forest Carbon

Nontimber
Harvested Species
Landscape Values Nontimber forest products—such as ginseng and
and Sense of Place ramps—are widely harvested in the Appalachian
Water and Soils  region, and hunting and fishing are among the most
important outdoor recreational activities, All of
o Risks these practices have high cultural and economic
value, and their sustainability depends on the
m The Human capacity of rural and forest landscapes to support
Landscape them, While landscape capacity meets societal
demand for these resources in many areas, they may
@ Dats Atlas be overexploited in areas where harvesting
activities are poorly regulated, and climate change
effects may exacerbate declines. This may be
especially true for nontimber forest plants, and
these tend to be the least-studied among harvested
species, Stream degradation from multiple causes,
and toxic dissolved solids in watersheds with
surface mines in particular, are associated with loss
of fishing opportunities and represent a strong
incentive for stream restoration.
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The sustainable production of wood —from upland hardwood forests in particular—is a key economic activity across the
Appalachian region, supporting rural livelihoods and supplying important products at regional, national, and even global
levels. Timber markets also create an incentive to keep land forested, and working forests can supply many additional
ecosystem services such as clean water, nontimber forest products, carbon storage, and wildlife habitat, Standing timber
stocks and production have remained fairly stable in recent decades, but declines may be experienced over the long term.
Urbanization and surface mining are expected to reduce the land area available to support working forests, while
detrimental effects of invasive species, climate change, and wildland fire on high-value species may have more moderate

long-term influences on forest productivity.

See relevant references list here

Data Atlas

Forest Industry

R RN When properly managed, working forests can provide a wide range of important ecosystem services
i Crtira. S such as clean water and wildlife habitat.




Capacity to maintain defining characteristics and functic
even while landscape change is ongoing.
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Landscape dynamics assessment: data source

MODIS Normalized Difference Vegetation Index (NDVI), 2000 — 2015

Annual land surface phenology: timing of vegetation change

2000

2000 2002 2004 2006 2008 2010 2012 2014

2006 2008 2010
; NDVI phenology, 2000 - 2014

Appalachian forest pixel, southwestern WV Rio Grande riparian pixel, west Texas



Mean NDVI greenness

Phenological description:
NDVI Within—year variability Annual
phenological classification

RS 4

% Mean growing season NDVI (greenness)
Magnitude of mean vector NDVI (seasonality)
Midpoint of growing season (peak)

Beginning of growing season
Length of growing season
Growing season NDVI standard deviation

NDVI phenology, 2000 - 2014
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Using information theory
to characterize landscape organization and dynamics

Phenological class in 2000, 2001,...2015

Landscape sizes:

81 pixels: ~ 435 ha
450 pixels: ~ 2400 ha

P = Transition probability
H = Shannon diversity

H=—=) (- log,(P))

M1 = Mutual Information

MI:ZZ P. . -lo Fij
— = LJ &2 P.l”P.j

Conditional Entropy = mean H — MI

Ascendency = MI - mean NDVI
Overhead = CE - mean NDVI

Shannon Entropy




Mapping long—term landscape change

Difference between current phenoclass composition and projected equilibrium composition

Long-term shift in
Conditional Entropy

Difference
Difference

0.15
0.1 0.1
= 8.03 - 2.03
=1
= -0.025 — 0.03
— 0.08 —— el A
-0.15 - -0.15




Mapping long—term landscape change

Dark outline = federal protected areas
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Ecosystem service resilience and vulnerability

Measuring the changing capacities of large landscapes to sustain ecosystem services
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Predictor partial residuals

s(parameter)

Landscape correlates of the phenology and Information—-theoretic measures

Mean forest density ' Mean housing density

¢ Inter-annual Land cover diversity
o drought variability

Parameter value

Generalized Additive Models (GAM)
and AIC model selection

Phenology-derived resilience
metrics can link
drivers with resources

Predictor partial residuals

s(parameter)

Vector greenness
(seasonality)

NDVI st dev
(variability)

NDVI mean Conditional Entropy

Parameter value



Mapping long—term landscape change, given the observed dynamics

Applications

)
0’0

)
0’0

Spatial planning with respect to resilience and vulnerability »

o Monitor and interpret Ia‘nds”cape change

o Spatial modelihg for species and resources of concern

Ecosystem management

Understand the shifting landscape mosaic in an integrative context

o Climate variability
o Land use change

o Ecological disturbance regimes

Identify opportunities for restoration, other conservation actions



National Environmental Modeling and Analysis Center
University of North Carolina — Asheville

Eastern Threat Center: Stephanie Worley-Firley,
Bjgrn—Gustaf Brooks, Bill Hargrove, Steve Norman,
Bill Christie, Kurt Riitters
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