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Climate change influence worldwide, but presents different patterns according 
to specific regions.

Forest regions 
in Argentina



Antarctica and oceans (Pacific and 
Atlantic) influence over Tierra del 
Fuego, where temperature and rainfall 
patterns were highly correlated with 
climate phenomena (e.g. ENSO).

Satellite data estimations of rainfall showed an 
slightly increase, and a decrease in average 
temperature of land and sea surface.

ENSO in summer is correlated 
with sea temperature. 



The objective was to determine changes in diversity, forest structure and 
ecosystem processes and relate them with climate variables and indexes (e.g. 
El Nino Southern Oscillation, ENSO; Southern Annular Mode, SAM) in the 
short-medium-term (last 5-20 years). 



We employed long-term data in managed and 
unmanaged Nothofagus pumilio forests in Tierra 
del Fuego and Santa Cruz provinces. We also 
employed long-term satellite data from MODIS
mission (land and sea surface temperature, 
rainfall, primary productivity net) and climate 
indexes (ENSO, SAM). 



Old plots in 
Tierra del 

Fuego

Two research strategies are indispensables to this task: (i) BACI approach (before- after-control-
impact), and (ii) long-term monitoring.

New plots in 
Tierra del 

Fuego

PEBANPA network (Biodiversity and Ecological 
Long-Term Plots in Southern Patagonia).



Primary Productivity Net were related to temperature and rainfall gradients, 
and extreme events (e.g. ENSO, SAM) influencing growing season, and 
consequently over plant growth.



PPN and sea 
surface 
temperature

Primary Productivity Net were related to temperature and rainfall gradients, 
and extreme events (e.g. ENSO, SAM) influencing growing season, and 
consequently over plant growth.



Tree height growth in tree-line increases 
from 1930 to 1990 and then begin to 
decreases until present.

Growth and forest dynamics are influenced by the climate change during the last 
century. 



Also, crown dieback was detected resulting in changing site quality of the 
natural forests in the steppe ecotone (less rainfall, higher summer temperature).



Tree mortality in natural stands can be related with climate too, where yearly 
rainfall (drought during summer) and primary productivity net (stand growth) 
explain most of the tree losses.



Slightly variation mainly influence over season length, affecting the tree and 
plant growth including reproduction, food availability for mammals, birds and 
insects, and in consequence over the primary and secondary productivity.



Seed production, recruitment and seedling mortality are related to land and sea 
surface temperature and rainfall gradients, both, during the previous winter and 
middle summer. 



Understory development were related to the summer length, where food 
availability decrease in late spring for herbivorous. In consequence, browsing 
over seedlings due to natural populations of Lama guanicoe increased. 



Finally, we also related secondary productivity (e.g. forest bird biomass) with 
primary productivity of forests, and it changed according this variable along the 
years. 



Finally, we also related secondary productivity (e.g. forest bird 
biomass) with primary productivity of forests, and it changed 
according this variable along the years. 

Significant relationships were observed in biomass and density of 
forest birds with PPN estimated through MODIS satellite images.



Long-term research allowed to understand the observed 
changes in the forest ecosystem processes in the framework 
of management proposals and climate change. 

This monitoring is essential to develop new 
management and conservation strategies to 
increase the resilience of the natural forests.
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