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Abstract
Tropospheric ozone [O;] continues to be an important problem for forest ecosystems in many regions of the world.
At the same time, atmospheric carbon dioxide [CO,] is rising at unprecedented rates over the entire globe. Little
is known as to how forest ecosystems will respond to [O;] under elevated [CO,]. In this paper, I summarize a
long-term (7-year) study of the impacts of elevated [CO,] and [Os], alone and in combination, on a northern
hardwood forest ecosystem consisting of two pioneer species (Populus tremuloides Michx. and Betula papyrifera
Marsh.) and a later successional species (Acer saccharum Marsh.) grown under an open-air exposure (FACE)
system.
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1. Introduction and sugar maple and the other is planted with aspen
and paper birch; each FACE ring was planted at 1 m x 1

Globally, mean [CO,] and [O;] have risen 30-36% m spacing.
since pre-industrial times (IPCC, 2001).  These
increases in [CO,] are largely due to increased
emissions from fossil fuel burning while the increases
in [Os] are primarily related to increasing emissions of
oxidized nitrogen (NO,) and volatile organic emissions
from fossil fuel combustion. Nearly 25% of the Earth’s
forests are currently at risk from [Os;] where peak
concentrations exceed 60 nL L (Fowler et al. 1999).
They predict that half of the Earth’s forests will be
subjected to peak concentrations exceeding 60 nL i
by the year 2100. Little is known about how forest
ecosystems will respond to these co-occurring
pollutants.

The Aspen FACE experiment was established in
northern Wisconsin to examine the long-term effects of
these interacting greenhouse gases on the structure and
functioning of an aggrading forest ecosystem consisting
of trembling aspen, paper birch, and sugar maple and
with trees exposed over their entire life history. Here, I
present key findings from this long-term project.

Fig. 1. Each 30-m diameter Aspen FACE ring is divided into
three communities. Growth measurements are taken from the

2. Materials and Methods trees in the core of each ring.

The Aspen FACE project was established in 1997 as
the first open-air facility to examine the responses of

forest trees to interacting elevated [CO,] and [O;] ;
(Dickson ef al. 2000). This experiment consists of We hypothesized that the ecosystem-level responses

twelve 30-m diameter rings (Fig. 1), assigned to '© elevated [CO,] and [Os] would be driven by the
factorial treatments of [CO,] (ambient and 560 pL L") TeSponsiveness of the keystone tree species. During
and [O;] (ambient averaging 39 nL 12 Gnd es‘Fabllshment p?lase, the community dynamics of net
approximately 1.5x ambient) during daylight hours Primary production, community composition, and flows
throughout the growing season. Treatments are Of carbon and nitrogen all are being driven by the
arranged in a randomized complete block design (n=3). responses of the dominant species. While effects of
In one half of each ring, we planted five trembling these two greenhouse gases vary by species and by
aspen genotypes of differing CO, and O; genotype, they have been remarkably consistent across
responsiveness. The other half of each ring is further trophic levels through the ecosystem (Table 1).

divided into two quarters; one is planted with aspen

3. Results and Discussion
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