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1. Grand challenge ?s  dominate science 
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Press factor – variable or driver that is applied continuously at 
rates ranging from low to high (e.g., atmospheric nitrogen 
deposition elevated CO2) Includes changes in rates (increases

Smith, Knapp & Collins 2009 Ecology

deposition, elevated CO2). Includes changes in rates (increases, 
decreases) relative to some historical baseline.



“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 toservices 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 
l i h h i i d f lsolutions through conservation, restoration and purposeful 

intervention of ecological systems.”





2.  Science is becoming a team sport
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LONG-TERM ECOLOGICAL 
RESEARCH NETWORK

•Established in 1980•Established in 1980
•26 Sites
•Network Office

LTER CORE AREASLTER CORE AREAS

•Net Primary Production
•Organic matter cycling
•Nutrient cyclingy g
•Population dynamics
•Disturbance

RESEARCH PARTNERS

•US Forest Service
•USDA ARS•USDA ARS
•Fish and Wildlife Service
•The Nature Conservancy



LTER Teams:

•18 CIs
•20 Grad students

The US LTER Network

20 Grad. students
•+ 10-150 other scientists

•Gosz et al., 2010



Collaboration has benefits…..



3.  Data are valuable products of the 
scientific enterprisescientific enterprise
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Data discovery is paramounty p
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4. Data‐intensive science reignsg

The Fourth Paradigm:
1. Observational and 

lexperimental 
2. Theoretical research 
3. Computer simulations of p

natural phenomena
4. Data‐intensive research

• new tools techniques• new tools, techniques, 
and ways of working
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Sensors are everywhere
Sensors, sensor networks, 
remote sensing platforms; 
humans (citizen scientists)humans (citizen scientists) 

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

Di erse bird obser ations and

and advanced visual analytics are key

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

Model results

Occurrence of Indigo Bunting (2008)

Resources

Land Cover

Meteorology
• Examine patterns of 

Jan Sep DecJunAp
r

Spatio‐Temporal Exploratory 
Model identifies factors 
affecting patterns of 

MODIS –
Remote 
sensing data

migration 

• Infer how climate 
change may affect 
bird migrationg p

migration
sensing data 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 emergeknowing 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 andcutting 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 improvingand improving

Th St t f thThe State of the 
Earth 2020


