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In grasslands, longer spring growing season
offsets higher summer temperatures

North American grasslands face mixed bag of climate change effects

Kendall Grassland in southeastern Arizona is one of many sites in the research project.
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Grasslands across North America will face higher summer temperatures and widespread
drought by the end of the century, according to a new study.

But those negative effects in vegetation growth will be largely offset, the research predicts,
by an earlier start to the spring growing season and warmer winter temperatures.

Led by ecologists Andrew Richardson and Koen Hufkens of Harvard University, a team of
researchers developed a detailed model that enables predictions of how grasslands from
Canada to Mexico will react to climate change.

The model is described in a paper published today in the journal Nature Climate Change.
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New insights into climate change effects on grasslands

"This research brings new insights into predicting future climate-driven changes in
grasslands," says Elizabeth Blood, a program director in the National Science Foundation's
(NSF) Division of Environmental Biology, which funded the research. "The results show that
annual grassland cover and productivity will increase despite drought-induced reductions in
summer productivity and cover."

Ultimately, the growing season gets split into two parts, Hufkens said. "You have an earlier
spring flush of vegetation, followed by a summer depression where the vegetation withers,
then at the end of the season, you see the vegetation rebound again."

Adds Richardson, "The good news is that total grassland productivity is not going to decline,
at least for most of the region. But the bad news is that we're going to have this new
seasonality that is outside of current practices for rangeland management -- and how to
adapt to that is unknown."

To understand the effects of climate change on grasslands, the scientists created a model of
the hydrology and vegetation of the region. They used data from the PhenoCam Network, a
collection of some 250 Internet-connected cameras that capture images of local vegetation
conditions every half-hour.

Using 14 sites that represent a variety of climates, the biologists ran the model against a
metric of "greenness" to ensure that it could reproduce results in line with real-world
observations.

"These were sites from across North America, from Canada to New Mexico and from
California to lllinois," Richardson said. "We used the greenness of the vegetation as a proxy
for the activity of that vegetation. We were then able to run the model into the future."

The region was divided into thousands of 10 square-kilometer blocks, allowing researchers
to spot important differences in the response to climate change.

"That allows us to look at how patterns emerge in different areas," Hufkens said.
Importantly, Richardson said, the model also uses a daily rather than monthly time step.
Changing seasonal patterns bring challenges

"Grasslands are different than forests in that they respond very quickly to moisture pulses,"
said Richardson. "This model takes advantage of that -- by running at a daily time scale, it
can better represent changing patterns."

The changing conditions could present challenges for farmers, ranchers and others who rely
on predictable seasonal changes to manage the landscape.

"These shifting seasons will present new tests for management practices," Richardson
cautioned.

For grasslands, the increases in production and losses due to higher summer temperatures
largely balance out, Hufkens said.

Although the results suggest that climate change may have some positive effects, both
Hufkens and Richardson warned that they are the result of a delicate balance.
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"lt's getting more arid and that's causing more intense summer droughts, but because of a
changing seasonality, vegetation growth is shifting," said Richardson.

The negative effects of drought on ecosystem production can be offset, he believes. "But
that raises new questions about appropriate management responses,” he said.

"Relying on this increase in productivity, or expecting that climate change will have long-term
benefits because of results like this, is like playing the lottery -- the odds are not very good."

-NSF-

Winter at Kendall Grassland, viewed through the lens of PhenoCam.
Credit and Larger Version (/news/news_images.jsp?cntn_id=1376918&org=NSF)

Summer in Kendall Grassland, where vegetation changes are tracked through PhenoCam.
Credit and Larger Version (/news/news_images.jsp?cntn_id=137691&org=NSF)

Winter at NSF's Konza Prairie Long-Term Ecological Research site in Kansas, a project site.
Credit and Larger Version (/news/news_images.jsp?cntn_id=1376918&org=NSF)

Summer at the Konza Prairie Long-Term Ecological Research site, home to extensive
grasslands.
Credit and Larger Version (/news/news_images.jsp?cntn_id=1376918&org=NSF)
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Wildflowers bloom in Konza Prairie's grasslands during summer; how will climate change
affect them?
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Related Websites

NSF Grant: Continental-Scale Monitoring, Modeling and Forecasting of Phenological
Responses to Climate Change: http://www.nsf.gov/awardsearch/showAward?
AWD_ID=1065029&HistoricalAwards=false <http://www.nsf.gov/awardsearch/showAward?
AWD ID=1065029&HistoricalAwards=false>

PhenoCam Network: http://phenocam.sr.unh.edu/webcam/ (/cgi-bin/good-bye?
http://phenocam.sr.unh.edu/webcam/)
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