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10 new awards support ecological research at regional to continental
scales

MacroSystems Biology and Early NEON Science projects use big data from NSF observatories, long-term research sites,
federal agencies, citizen science data sets and other sources

Ecologist Michael Kaspari will study ground-dwelling arthropod communities at a continental scale.
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The National Science Foundation (NSF) has issued 10 new awards, worth a total of $12.2 million, through its MacroSystems Biology and
Early NEON (National Ecological Observatory Network) Science program. These awards will support research to help better detect,
understand and predict the effects of phenology, climate and land-use changes on living systems, and also predict the feedbacks to the
environment that cross local and continental scales.

"The scientific community has seen a recent boon of new tools, from remote ecological sensor networks to citizen scientist-generated data,
that allows us to study biology at scales that were never possible before," said James Olds, head of the NSF Biological Sciences
Directorate, which oversees the MacroSystems Biology and Early NEON Science program. "These projects take advantage of those new
tools, asking questions about how measurements made at one scale can be applied to others. Macrosystems science studies every
dimension of biology, from genes to the globe."

Living organisms interact with their local environment in many ways. They both change the environment and are changed by it. Over larger
areas, millions or even billions of organisms interacting with their individual environments have effects on a much larger scale that are not
always predictable. The field of macrosystems biology emerged in recent years to study how widespread local interactions cause changes
to organisms and their environments at regional to continental scales, and how changes that occur over very large areas influence the local
interactions.

One significant kind of change involves the shifting of seasons across the planet. At the local level, flowers are blooming sooner, leaves are
changing colors later, birds are migrating earlier and staying longer, and new insects are appearing. Across the continent, new patterns are
altering local and regional weather, confusing the relationships between pollinators and plants, affecting important populations of native and
invasive insects, and altering forest productivity.

This year's MacroSystems Biology awards support researchers investigating a broad range of practical questions. One project strives to
understand the effects of management on forest productivity. Another attempts to show how continental-scale factors -- such as
temperature, precipitation and nutrients -- structure terrestrial arthropod communities (mites, spiders, insects), the most diverse and
abundant animal group.

Yet another project focuses on how the changing forest phenology -- cyclical and seasonal phenomena -- affects weather and climate
across the continent. Macrosystems biology is supporting both the creation of a global network to study how Earth's 100 million-plus lakes
behave, and the creation of a training program to introduce macrosystems science into the undergraduate college curriculum. The new
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awards support interdisciplinary research and activities that enable groups to conduct planning, training and development of macrosystems
research.

Public participation in scientific research has contributed data to several of these projects through ongoing NSF-funded citizen science
programs. Citizen scientists are helping with three projects: understanding the causes and consequences of phenological mismatches;
exploring the large-scale biology of a well-known butterfly; and documenting the presence of an important invasive insect. Through the
Season Spotter <https://www.nsf.gov/cgi-bin/good-bye?http://seasonspotter.org/> project, the public is actively involved in the analysis of
photographs to identify seasonal changes in forest phenology.

Several of the new awards use data from the NSF-supported National Ecology Observatory Network (NEON
<https://www.nsf.gov/news/special_reports/neon/about/> ), a collection of 81 sites around the nation that deliver standardized ecological
data to the scientific community and public through an open-access portal. NEON provides a unique combination of air- and ground-based
sensors and field sampling with statistical, physical and biological modeling. This combination enables the scientific community to perform
studies that explore how the diversity of plants and animals affects the productivity of ecosystems at the regional to continental scale and
how that diversity influences local weather and regional climate.

The awards fall into one of three categories: Full Research Award (FRA), which supports macrosystems biology research or innovative
training to conduct such research; Early Career Track (ECA), for early career scientists; and Early NEON Science Track (ENS), which allows
for the innovative use of NEON samples and infrastructure.

The new awards, their principal investigators and sponsor institutions are:

* FRA: The future of US forest function under changing climate, disturbance, and forest management: Christina
Staudhammer, University of Alabama <https://www.nsf.gov/awardsearch/showAward?AWD _1D=1702996> ; Gregory Glass, University
of Florida <https://www.nsf.gov/awardsearch/showAward?AWD _1D=1702835> ; Courtney Schultz, Colorado State University
<https://www.nsf.gov/awardsearch/showAward?AWD _ID=1702676> ; Paul Stoy, Montana State University
<https://www.nsf.gov/awardsearch/showAward?AWD 1D=1702029>

* FRA: Testing abiotic drivers of activity, abundance, and diversity of ground-dwelling arthropod communities at a
continental scale: Michael Kaspari, University of Oklahoma <https://www.nsf.gov/awardsearch/showAward?AWD 1D=1702426>

» FRA: Causes, consequences, and cross-scale linkages of climate-driven phenological mismatch across three trophic
levels: Morgan Tingley, University of Connecticut <https://www.nsf.gov/awardsearch/showAward?AWD_1D=1703048> ; Allen Hurlbert,
University of North Carolina-Chapel Hill <https://www.nsf.gov/awardsearch/showAward?AWD_ID=1702708> ; Leslie Ries, Georgetown
University <https://www.nsf.gov/awardsearch/showAward?AWD_ID=1702664>

« ECA: A multi-scale framework to quantify and forecast population changes and associated uncertainties: Elise Zipkin,
Michigan State University <https://www.nsf.gov/awardsearch/showAward?AWD 1D=1702635> ; Leslie Ries, Georgetown University
<https://www.nsf.gov/awardsearch/showAward?AWD_1D=1702179>

https://www. nsf. gov/news/news_summ. jsp?cntn_id=242764&org=NSF&from=news



2018/10/10

-NSF-

10 new awards support ecological research at regional to continental scales | NSF — National Science Foundation

ECA: Linking thermal tolerance to invasion dynamics: Climate and physiological capacity as regulators of geographical
spread: Kristine Grayson, University of Richmond <https://www.nsf.gov/awardsearch/showAward?AWD_ID=1702701> ; Salvatore
Agosta, Virginia Commonwealth University <https://www.nsf.gov/awardsearch/showAward?AWD_1D=1702545> ; Dylan Parry, State
University of New York <https://www.nsf.gov/awardsearch/showAward?AWD_ID=1702312>

FRA: Grassroots global network science: a macrosystems model: Kathleen Weathers, Cary Institute of Ecosystem Studies
<https://www.nsf.gov/awardsearch/showAward?AWD_1D=1702991>

FRA: Improved Understanding of Feedbacks between Ecosystem Phenology and the Weather-Climate Nexus at Local-
to-Continental Scales: Andrew Richardson, Northern Arizona University <https://www.nsf.gov/awardsearch/showAward?
AWD_ID=1702697> ; Steve Frolking, University of New Hampshire <https://www.nsf.gov/awardsearch/showAward?AWD 1D=1702727>

; Mark Friedl, Boston University <https://www.nsf.gov/awardsearch/showAward?AWD_ID=1702627> ; Toby Ault, Cornell University
<https://www.nsf.gov/awardsearch/showAward?AWD_ID=1702551>

ECA: Ecosystems in four dimensions: Measuring changes to forest structure and function in the Anthropocene: Kyla
Dahlin, Michigan State University <https://www.nsf.gov/awardsearch/showAward?AWD _[D=1702379>

ECA: Leveraging NEON data to investigate remote sensing of biodiversity variables and scaling implications: Jessica
Mitchell, Appalachian State University <https://www.nsf.gov/awardsearch/showAward?AWD ID=1703062>

ECA: A macrosystems science training program: developing undergraduates’ simulation modeling, distributed
computing, and collaborative skills: Cayelan Carey, Virginia Tech <https://www.nsf.gov/awardsearch/showAward?
AWD_ID=1702506>

Media Contacts
Robert J. Margetta, NSF, (703) 292-2663, rmargett@nsf.gov (mailto:rmargett@nsf.gov)

The National Science Foundation (NSF) is an independent federal agency that supports fundamental research and education across all
fields of science and engineering. In fiscal year (FY) 2018, its budget is $7.8 billion. NSF funds reach all 50 states through grants to nearly
2,000 colleges, universities and other institutions. Each year, NSF receives more than 50,000 competitive proposals for funding and makes
about 12,000 new funding awards.
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Biologist Kristine Grayson's project
focuses on how climate regulates
the spread of moths.
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The gypsy moth can provide
scientists insight on how invasive
species spread.
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Awardee Cayelan Carey (far right)
shows students how to run lake
models on computers at a
workshop.
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Awardee Andrew Richardson's
work will use a network of cameras
to track vegetation phenology.
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Appalachian State University's
Jessica Mitchell (center) will test
biodiversity mapping methods.
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