Climate and timberline dynamics in the Carpathian Mountains during the XX century
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In timberline position over the entire Carpathian mountain range with respect to concurrent changes in climate and land-use practices.
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elevation in many parts of the world as a result of global warming. However, in human-dominated mountain landscapes the effects of climate change
on treeline position may be masked by historical and modern-day changes in land-use practices. The goal of this study was to analyze the changes
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Figure 4. Forest cover change (1880-2000) along
elevational gradients in the four study regions of
the Carpathians (insets-area under forests on

Sibiu weather station
(Romania, 444 m

a.s.l.).
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2000) according to slope aspect.
Afforestation has occurred primarily

on more southwesterly slopes, whereas
deforestation has been relatively rare on the
more northerly slopes.

decrease in the North and South Romanian Carpathians (6.3 and 2.2% respectively).
The Ukrainian Carpathians remain the most forested region in the Carpathians in 2000,
as they were in 1880.

« At the highest elevations, deforestation values exceed afforestation (Figure 4). This Is
especially pronounced in the South Romanian Carpathians. Deforestation in the Tatra
Mountains of Slovakia i1s also noteworthy (Figure 3). Possible explanations for these
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* There is clear evidence of timberline rise and forest cover increase only in the Northern
Carpathians. In the Ukrainian Carpathians, much apparent treeline change represents a
shift from traditional highland pasturing to other forms of forest resource utilization, such
as logging (“other” deforestation class in Figure 4). The North and South Romanian
Carpathians are the most human-influenced regions and have expenenced a net
decrease in timberline forests, with creation and abandonment of mountain farmlands
accounting for much of the observed afforestation and deforestation. \
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Conclusions

1. Regional variation in forest cover change at timberline obscures climate
change responses and can be attributed to sociopolitical differences in land-
use practices over time, including logging, sheep and cattle pastures, and
subseqguent abandonment of pastures.

2. The forest-fundra ecotone of the Carpathians represents a patchwork of
forests that have variously expanded and declined in extent and elevational
range, highlighting the complex nature of mountain forest responses to
climate change in the context of rapidly evolving land-use practices. s

3. Improved understanding of timberline response to changing land-use RS L
practices, as these have varied regionally and across tfopographic gradients, . :".11‘ |
will Improve our ability to isolate past effects of climate change on timberline ;

References

IPCC 2001 WWorking Group [0 The Scientific Basis

T. Mitchell and P.Jones 2005: An improved method of constructing a database of monthly climate
ohservations and associated high-resolution grids. Int. J. Climatol. 23: 633-712.

| Sitko, M. Troll 2008. Timberline Changes in Relation to Surmmer Farming in the Western Chomohora
(Ukrainian Carpathians). 28 Mountain Research and Development, 263-271 .

K.Tank, & M.G. and Coauthaors, 2002, Daily dataset of 20th-century surface air ternperature and
precipitation series for the European Climate Assessment. Int. J. of Climatol. 22 1441-1453.

0 40 20 40
B T
Acknowledgements

This work has been supported by an award from the CROF foundation and
binistry of Education and Science of Ukraine (award #UKGE2-2957- k508

60 80
e | lometers

dynamics, and to predict timberline response to future climate change.



