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The mission of Hubbard Brook (HBR) LTER is to improve
understanding of the response of Northern Forest ecosystems
to natural and anthropogenic disturbances. Research takes place
primarily at the Hubbard Brook Experimental Forest in the White
Mountains of New Hampshire. Hubbard Brook research is organized
around three drivers of disturbance: 1) changing atmospheric
chemistry, 2) changing climate, and 3) changing biota, which
includes changes in forest structure and plant and animal species
composition.
Long term measurements and experiments have led to seminal
research on trends, impacts, and recovery from acid rain and
other forms of atmospheric deposition, ecological impacts of forest
harvesting practices, long term vegetation dynamics in forests, and
songbird population trends. Future research will emphasize the
interactions between current disturbances and the legacies of past
disturbance.
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Key Findings

Patterns of streamwater nitrogen loss from the
watershed are not consistent with expectations. A
mismatch between theory and data has led HBR LTER
researchers to re-examine the role of denitrification,
the role of mineral soil in nitrogen dynamics during
succession, and the role of climate change in “tightening”
the nitrogen cycle. [Products 1, 2]
Songbird populations have declined dramatically since
measurements began in 1968, but show signs of stabilizing in recent
years. Songbird declines are primarily due to the loss of neotropical migrant species, particularly
species that nest and forage in mid-successional habitats. These species have become less
common as the forest has matured [3].

Calcium is critical to forests exposed to acid rain.
De-acidification of an entire watershed through calcium
silicate application led to improved tree growth, health,
and reproduction; increased decomposition and loss of
soil organic matter; decreased root growth; and increased
loss of nitrogen in streamwater starting ~10 years
after application. Lack of calcium may be inhibiting the
regeneration of sugar maple in harvested watersheds. [4, 5]

Climate change affects forest productivity. Climate change
has extended the growing season and altered conditions
during seasonal transitions. It has also had significant effects
on the fluxes of whole-system carbon and nitrogen. [6, 7]

Partnerships
U.S. Forest Service | Hubbard Brook Research
Foundation (HBRF) | National Atmospheric
Deposition Program (NADP) (member) | U.S. EPA
Clean Air Status & Trends Network (CASTnet)
(member) | DroughtNet (member)
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Synthesis

Quantifying uncertainty in ecosystem studies.
Researchers at HBR LTER have led LTERwide collaborations to characterize and share
sources of uncertainty related to data on
soils, biomass, atmospheric deposition, stream
water export, and ecosystem budgets. Overall,
the goal was to improve data quality and
usefulness for modeling.
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Forest pests. Hubbard Brook, Harvard Forest
LTER, and others summarized existing
knowledge on the ecological and economic
impacts of imported
forest pests in the U.S.,
and evaluated policy
options for reducing
future importation of
new pests.
Soil methane uptake.
Joint studies from
HBR LTER, Baltimore
Ecosystem Study LTER,
and other international sites demonstrated
decreased soil methane uptake over time. This
finding may help explain why atmospheric
levels of this potent greenhouse gas have
been increasing globally [8].

Data Accessibility
Hubbard Brook hydrologic records began in 1955, watershed chemical inputs and outputs
began in 1963, and continuous songbird population recording began in 1968. The information
management system at HBR LTER maintains an accessible catalog of Hubbard Brook data with
an emphasis on high quality and maintains a physical sample archive.
The HBR Information Manager established a workflow from field/lab data collections to the
Environmental Data Initiative (EDI) data repository, where data are open access. The majority
of the 1,000 annual dowloads come from outside the HBR LTER. These data also support K-12
curricula and synthesis activities between LTER sites and beyond.

Broader Impacts
Hubbard Brook Roundtables connect HBR
LTER scientists with decision-makers.
Roundtables at HBR LTER are facilitated
dialogues between scientists and decisionmakers. Topics have included climate change
impacts on forests, the maple industry,
snowmobiling, wood fuel, public engagement
with science, forests in a climate economy,
biodiversity, and preventing forest pest
importation.
Engaging teachers and
the next generation of
ecosystem thinkers. Each year
approximately 6,000 students
and teachers participate in
HBR LTER education programs,
which include K-12 classroom
resources, guided and virtual
tours of the Hubbard Brook
Experimental Forest, and
continued education for teachers, such as
training workshops and summer field research
experience. In addition, the HBR Research
Experience for Undergraduates (REU) offers
hands on science training for up to ten
undergraduate students per summer.

Linking scientific information with
public policy. Hubbard Brook Research
Foundation established the “Science
Links” series of reports and is a
founding member of the Science Policy
Exchange, a consortium dedicated to
the sound use of science in federal
policy. Products include a fact sheet about
climate change, a summary for community
leaders on reducing carbon emissions,
synthesis and outreach on the health and
environmental co-benefits of reducing carbon
dioxide emissions, and the ecological and
economic impacts of invasive forest pests.
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