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Rainier National Parks include two that ex­
amine the relationship between climate and 
tree establishment; others focus on establish­
ment after flre, seedling establishment in 
relation to substrate, and soil development as 
a result of tree establishment. It is hoped that 
these projects will give park managers tools 
to understand and interpret for the public the 
dynamics and consequences of change in 
subalpine areas, as well as the vital role these 
areas play in detecting global climate change. 

Background 

Climatic variation is integral to the Earth's 
history, with changes generally occurring on 
the scale of centuries or millennia. However, 
atmospheric changes following the Indus­
trial Revolution--specifically, the atmospheric 
concentrations of C0

2 
and other greenhouse 

gases--may produce rates of global climate 
change unprecedented since the last Ice Age. 
One aspect of this change involves the earth's 
mean surface air temperature, which already 
has increased approximately 0.6 C. since 
1880 (Hansen and Lebendeff 1988) and is 
predicted to rise 1 to 5 C. during the next 
century (Schneider 1989). Although seem­
ingly small, this increase would have far­
reaching consequences; significantly, it is of 
the same magnitude as the 3 to 5 C. change in 

It is intuitively clear that this changing 
climate will affect the biosphere, including 
the distribution of vegetation. One way to 
conceive of the effect of global change on 
vegetation distribution is to think of plant 
communities as grouped into vegetation zones 
appearing as distinct bands along eleva tiona! 
and latitudinal gradients (a useful idealized 
scheme; Peters 1990) and then imagine these 
zones shifting to new locations. There is, in 
fact, evidence that distribution of tree species 
has altered in response to changing climate in 
the present century (Franklin et al. 1971), as 
well as over the period following the last Tee 
Age (Brubaker 1988). However, such veg­
etation changes are much more complex than 
the migration of intact plant communities, or 
the shifung of vegetation zones to higher 
elevations and latitude in response to warmer 
climates; crucial factors include disturbance 
history, substrate availability, seed source, 
current conditions and the adaptations of 
individual species. In some places, trees may 
eventually be replaced by meadows, if condi­
tions change to favor meadows. 

Moreover, the accurate detection of veg­
etation change presents a tough challenge. 
First, to discern significant changes within 
the high variability of biological systems 

for decades due to the slow growth typical of 
higher altitudes. In contrast, redistribution of 
species in the adjacent montane zone de­
pends on disturbance frequency, which gen­
erally is measured in centuries. Finally, it can 
be hard to findadistinctdivision between one 
vegetation zone and another because where 
zones meet, the vegetation types characteris­
tic of each zone can overlap. 

Such problems associated with detecting 
vegetation change can be avoided by study­
ing the subalpine, an area uniquely suited to 
the study of global climate change. Here, 
where meadows are punctuated with clumps 
of trees, there is a distinct line between veg­
etation types. A I so, the process of tree estab­
lishment in subalpine meadows is sensitive 
to climate, particularly to the winter snow­
pack of the Pacific Northwest. Finally, the 
subalpine allows researchers to ex<Jmine the 
effect of climate patterns on vegetation on a 
yearly basis (by correlating annual weather 
patterns with tree age), rather than having to 
rely solely on the larger patterns of climatic 
trends. 

In order to seize the unique opportunity to 
study vegetation in relation to climate pro­
vided by the subalpine zone, the UW CPSU 
is cooperating on several research projects. 
Subalpine Meadow

As one of a number of projects funded by 
he NPS Global Change Program, the Uni­
ersity of Washington Cooperative Parks 
tudy Unit (UW CPSU) has chosen to study 

ree establishment in subalpine meadows. 
tudies underway at Olympic and Mount 
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rage temperature that occurred between 
height of the last Ice Age and the present 
hneider 1989). Precipitation patterns are 
ected to change as well; however, the 
plexity of the hydrologic cycle makes 
iction in this area more difficult. 
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ires large sample sizes over time and 
e. Second, the processes of biological 
ge operate on diverse time scales. For 
ple, while tree establishment in subal­

 meadows may happen on a scale of 
s, their presence might not be noticeable 
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In both Mount Rainier and Olympic National 
Parks we have established transects from 
forests into meadows and aged trees along 
hese transects. At Olympic NP, study sites 
re arrayed along a precipitation gradient 
rom the wettest to driest regions. From these 
tudies we hope to learn how regional and 
ocal climate patterns affect the distribution 
f trees and meadows in the subalpine. 

Management Implications 

Vegetation change in the subalpine areas 
f national parks has important consequences 

or management. Typically, subalpine mead­
ws are popular with park visitors because of 
heir wildflowers and vistas, and many park 
acilities have been created to accommodate 
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sealreadyfragileareas. Ifsubalpinemead­
s disappear altogether, the adjacent facili­

s will need to be redesigned or relocated. 

To envision and interpret such transforma­
ns in the face of predicted global climate 
ange is a major challenge within NPS. 
ological changes that appear to proceed 
wly, in human terms, will be difficult to 

cept if they accelerate in the future. A 
mary aim of the current global change 
earch in subalpine areas is to assist park 
ff in making informed management deci­
ns as parks are impacted by these changes, 
d in gaining public support for those deci­
ns. 
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At least 70 years 
separates these two 
views of Mount Angeles 
in Olympic NP. The top 
photo was taken 
between 1915 and 1920. 
The lower view, taken 
in 1986, shows tree 
establishment in areas 
that formerly were 
meadow. 


