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The Davey Climate Change Fact Sheet Series projects the future impacts of climate
change in our industry over the next 30-70 years, with emphasis on changes in temperature,
precipitation, storm intensity, tree health, pest pressure, wildfire, and worker stress.
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Temperatures across the U.S. are expected to increase between 3-11°F by the end of this century, Climate Assessment
with future patterns of greenhouse gas emissions providing the largest source of uncertainty. The
Intergovernmental Panel on Climate Change (IPCC) predicts future climates based on modeling for different emissions
scenarios, called “Representative Concentration Pathways (RCP).” This fact sheet focuses on changes expected to occur in
the Northern Great Plains of the U.S. based on lower (RCP4.5) and higher (RCP8.5) emissions scenarios. Currently, global
patterns of fossil fuel consumption correspond most closely with the high emission scenario, while the lower emission
scenario will require significant mitigation measures yet to be implemented .

The climate is warming. The average annual temperature throughout the Northern Plains States has warmed
over the last century, ranging from 1°F in Nebraska to as much as 3°F in parts of Wyoming. The number of extreme
heat days in also increasing. For example, the number of days above 100°F is projected to double in Wyoming by the
middle of this century, and over much of the region the number of very hot days (above 86°F) are projected to
increase by an average of 31 and 46 over the 1980-2009 baseline under the lower and higher emissions scenarios,
respectively. With increasing temperatures, plant hardiness zones are transitioning. By mid-century, mean minimum
temperature will have increased by 3.6° and 10.8°F for nearly half of the region.

Precipitation is becoming more variable

———————————

Current winter hardiness zones

Winter hardiness zones projected for end of century under
the lower emission scenario

Total precipitation is increasing in the eastern areas of the
region while declining in the western areas. It is also
becoming more variable. As summer droughts are
projected to become more severe, flooding may also
intensify as rainstorms also become more intense
throughout the region. Average precipitation during winter
and spring is projected to increase, with heavy downpours
increasingly accounting for a greater proportion of all
precipitation.
Already, a greater proportion of precipitation in winter is
falling as rain resulting in decreased snowpack, which is
increasing hydrological runoff and streamflow in winter and
decreasing runoff in summer. For example, the amount of
rain falling during the wettest four days of the year has
increased about 15 percent in the Great Plains since 1970.

Water availability is declining
——————————————————
Summer drought, decreased snowpack, shrinking glaciers, and
increased evapotranspiration in the Northern Great Plains have decreased
the average flow rate of rivers and streams in recent decades. Recent
research based on analyses of tree rings (dendrochronology) has found
that severity of droughts in the Upper Missouri River basin in the early 21st
Century is unprecedented in the last 100 years and probably in the last
1,000 years.
Furthermore, agricultural irrigation has depleted ground water in the
High Plains Aquifer System on which the water supply of parts of the
region, including Nebraska, are highly dependent. As these trends
continue, limits on municipal water supplies may result in irrigation
restrictions, which will present challenges for tree health maintenance
when physiological demands for water are amplified by increasing
temperatures and evapotranspiration.
As plant growth begins earlier in the spring and summers become
hotter and extreme heat more frequent, soil is becoming drier as
evapotranspiration increases. These trends will intensify stress
experienced by trees resulting in their increased susceptibility to
secondary pests such as wood-borers, vascular wilt and canker pathogens,
especially in the southern portions of this region. Increased degree-day
accumulation is resulting in insect pests increasing their reproductive rates
and number of generations per year; warmer temperatures will also lead
to new pest species migrating north into the region.

Changing forests: insect outbreaks and wildfire.
Forest productivity may increase in the northern portions of this region due to
longer growing seasons and increased atmospheric carbon dioxide
concentrations. However, forest composition is expected to shift as pines
become less dominant and a warmer climate favor deciduous trees such as
aspen.
Tree mortality has increased across the region due to more intense drought,
increased forest fires, and expansive insect outbreaks. Warmer winters increase
overwintering survival of mountain pine beetle, which in recent years has
contributed to massive outbreaks of this bark beetle across much of the region
resulting in widespread mortality of lodgepole and ponderosa pine. Mountain
pine beetle is killing whitebark pine in high elevation forests in the Greater
Yellowstone Ecosystem where severe outbreaks previously did not occur.
Warming and drying of the climate have increased wildfire frequency,
intensity, and the length of the wildfire season, resulting in a doubling of the
forest area that has burned throughout the western United States since 1984 .
The greatest increases in wildfires have occurred in the northern Rocky
Mountains and have been strongly linked to more arid fuels, increased spring and
summer temperatures, and earlier spring snowmelt. This trend is projected to
intensify in coming decades as the climate continues to become warmer and
drier.
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