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Coupled Climate Model Future
Projection Analysis

• Cluster analysis makes large, multivariate time-series
projections from Earth System Models understandable.

• Community Climate System Model (CCSM3) results for
years 2000–2099 were analyzed.

• Temperature, precipitation, and soil moisture were used
in unsupervised classification.
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CCSM3 Climate Regime Definitions

Data Mining for Detecting Threats
to U.S. Forest Health

• USDA Forest Service, NASA, DOE ORNL, and USGS
developed an early warning system for forest threats.

• ForWarn system uses phenology derived from NDVI ob-
servations from MODIS every 8 days.
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Annual Phenoregion Persistence (2000–2011)
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Detecting Hurricane-Driven Salt-Water Infiltration Using PCA
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Next Generation Ecosystem
Experiments (NGEE)

• NGEE is a model-inspired field measurement program
focused on the Arctic and other critical regions.

• Quantitative methodology developed for stratifying do-
mains and determining representativeness of sites.

37 Characteristics for the State of Alaska
Number

Description or Name Units Source

Monthly mean air temperature 12 ◦C GCM
Monthly mean precipitation 12 mm GCM

Day of freeze
mean day of year GCM

standard deviation days

Day of thaw
mean day of year GCM

standard deviation days

Length of growing season
mean days GCM

standard deviation days
Maximum active layer thickness 1 m GIPL
Warming effect of snow 1 ◦C GIPL
Mean annual ground temperature at bottom
of active layer

1 ◦C GIPL

Mean annual ground surface temperature 1 ◦C GIPL
Thermal offset 1 ◦C GIPL
Limnicity 1 % NHD
Elevation 1 m SRTM30
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Site and Network Representativeness
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Site Dissimilarity Between Present and Future
Future (2090–2099)

Toolik Prudhoe
Sites Barrow Council Atqasuk Ivotuk Lake Kougarok Bay Fairbanks
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) Barrow 3.31 9.67 4.63 6.05 5.75 9.02 3.69 11.67

Council 8.38 1.65 8.10 5.91 6.87 3.10 7.45 5.38

Atqasuk 6.01 9.33 2.42 5.46 5.26 8.97 2.63 10.13

Ivotuk 7.06 7.17 5.83 1.53 2.05 7.25 4.87 7.40

Toolik Lake 7.19 7.67 6.07 2.48 1.25 7.70 5.23 8.16

Kougarok 7.29 3.05 6.92 5.57 6.31 2.51 6.54 5.75

Prudhoe Bay 5.29 8.80 3.07 4.75 4.69 8.48 1.94 9.81

Fairbanks 12.02 5.49 10.36 7.83 8.74 6.24 10.10 1.96

Dissimilarity values are calculated as the Euclidean dis-
tance between sites in the 37-dimensional state space.
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