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1. Grand challenge ?s dominate science
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Social-ecological
presses

Current rate
of change

Ecological
Theory
development

Press factor — variable or driver that is applied continuously at
rates ranging from low to high (e.g., atmospheric nitrogen
deposition, elevated CO.,). Includes changes in rates (increases,
decreases) relative to some historical baseline.

Smith, Knapp & Collins 2009 Ecology



POLICY FORUM
Ecology for a Crowded Planet

Margaret Palmer,’* Emily Bernhardt,? Elizabeth Chornesky,? Scott Collins,*
Andrew Dobson,’® Clifford Duke,® Barry Gold,” Robert Jacobson,® Sharon Kingsland,®
Rhonda Kranz,® Michael Mappin,’® M. Luisa Martinez,’" Fiorenza Micheli,
Jennifer Morse,” Michael Pace,” Mercedes Pascual,’™ Stephen Palumbi,’?

0. ). Reichman,' Ashley Simons,'® Alan Townsend,"” Monica Turner™®

“Our future environment will largely consist of human-influenced
ecosystems, managed to varying degrees, in which the natural
services that humans depend on will be harder and harder to
maintain. The role of science in a more sustainable future must
involve an improved understanding of how to design ecological
solutions through conservation, restoration and purposeful
intervention of ecological systems.”



National Science Foundation

/ National Science Foundation \
in bilions of constant FY 2011 dollars

Total Budget
® FY11CR: $6.8b, -1.0%
® FY 12 Request: $7.8b, +14.1%
Total R&D
® FY 11CR: $5.3b, -1.3%
® _EY- P Request—yS
Clean Energy: $576m

Science, Engineering and
Education for Sustainability (SEES)

® $998m for climate and energy

Cyberinfrastructure for 21st
Century Science and Engineering
CIF21): $117m
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2. Science is becoming a team sport

Decreasing Spatial Coverage

Increasing Process Knowledge

e, Wt
Intensive science sites
and experiments
LTER
'N‘:?' Extensive science sites
., T — - Volunteer &
T T T — - education networks
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A N W B % ANDD/" ' \ )
sensing

Adapted from CENR-OSTP



LONG-TERM ECOLOGICAL
RESEARCH NETWORK

*Established in 1980
*26 Sites
Network Office

LTER CORE AREAS

*Net Primary Production
*Organic matter cycling
*Nutrient cycling
*Population dynamics
*Disturbance

RESEARCH PARTNERS

*US Forest Service
*USDA ARS

*Fish and Wildlife Service
*The Nature Conservancy




The US LTER Network

LTER Teams:

*18 Cls

*20 Grad. students
*+ 10-150 other scientists

*Gosz et al., 2010




Collaboration has benefits..... ‘
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Abundance of introduced species at home predicts abundance

away in herbaceous communities



3. Data are valuable products of the
scientific enterprise
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Multielement Stoichiometry in Aquatic Invertebrates:
When Growth Dilution Matters

Roxanne Karimi,"" Nicholas S. Fisher, and Carol L. Folt®

L Shool of Manne and Amospheric Saenos; Stony Brook Universing Stony Brook. Mew York |
Durtmouth College, Hanover, New Hampihi— = _

Submitted March 8 5000; Accpr upat 18, 201G Electromically published October 25 2010
Cnline enbancements appendin ablee Dryad dofe hitpe/ide doborg/ 105061 /dryad 1858,

riment of Blology

and Knaunss *=7" _ qorel and Hudson 1985; Ho et al. 2003;
often causing devistions from otherwise consistent, taxon-speafic Karum and Falt 2006). However, d_:““_ !-EH.I.TI-[I}' .shu“
muliielement stoichiometries. Swch varation con howe considerable that elemental signatures often vary in situ. Certain ele-
scologles] consequences, yet physalopies] machaniime ramaln un.  IENtS are consistently more variable than others (Ander
dear. Wa tested the influence of somatic growth dilution {3GD) on  sem and Hessen 199]; DD‘WI'II'J'IS. 1997; Chen et al. 2000;
multiple element concentmtions under different bioenergetic con-  Twining et al. 2004; Karimi and Folt 2006), and concen-

ditiont. SGD accurs whan ranid individoa] srowth cavses o e  mainme AF ceeme alocamie weew ik hadi cfsn andices

ARSTRACT! Elerment concentratiors in ompantno ... _

When using this data, please cite the original article:
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Data discovery is paramount
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4. Data-intensive science reigns

The Fourth Paradigm:

1. Observational and
experimental

2. Theoretical research

3. Computer simulations of
natural phenomena

4. Data-intensive research
 new tools, techniques,

and ways of working
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Sensors are everywhere

Sensors, sensor networks,
remote sensing platforms;
humans (citizen scientists)

o2
TeraGrid

Photo courtesy of www.carboafrica.net
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Data discovery, semantic mediation tools,
and advanced visual analytics are key

Land Cover

Meteorology

-

MODIS -
Remote
sensing data

TheCo rmelllab ™

of Ornithology

Diverse bird observations and
environmental data from
300,00 locations in the US
integrated and analyzed using
High Performance Computing
Resources

N
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Spatio-Temporal Exploratory
Model identifies factors
affecting patterns of
migration

/ Model results

Occurrence of Indigo Buntin

* Examine patterns ¢
migration

* Infer how climate

change may affect
bird migration
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5. Data management is the new “statistics”
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6. New modes of communicating and
knowing will/must emerge

“Earth stewardship: Science that facilitates the active shaping of trajectories of social-
ecological change to enhance ecosystem resilience and human well-being....a new
cutting-edge science that blends disciplinary traditions, diverse ways of knowing, and
new ways to identify scientific priorities ”

Chapin et al. 2011 Ecosphere
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7. EPSCoR is contributing to understanding
and improving




