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EXECUTIVE SUMMARY 
For over more than two decades, the international scientific community has been providing 

compelling evidence of the anthropogenic influence on global climate. The latest report (AR4) of the 
Intergovernmental Panel on Climate Change (IPCC) reiterates, forcefully, the importance of the impact that 
humans are having on climate and alerts about its possible consequences for the planet.  

This report by the CLIVAR-Spain Thematic Network summarizes and assesses the available 
information on the physical aspects of the changes that have been observed in the climate of the Iberian 
Peninsula (IP), both in current times and in the distant past, and tries to enhance our understanding of those 
changes in order to better predict the impacts of future changes.   

The Climate of the IP in the Past 

Studies of the evolution of climate in the past indicate that the IP was intensely affected by rapid 
climatic changes (on time scales ranging from decades to a few hundred years) that were associated with 
large-scale variability patterns typical of the North Atlantic region. Some of these events, which took place 
during the deglaciation (19000-11000 years BP), resulted in the most extreme climate conditions in terms of 
coldness and aridity, even exceeding those of the last glacial maximum (some 23000 years ago). During the 
current interglacial period, known as Holocene, which spans the last 11700 years, numerous climate 
oscillations have been documented that entailed relatively mild temperature changes but that significantly 
altered the water balance of the IP, providing a historical perspective of recent climate changes. 

The Current Climate of the IP: Observations 

Temperature: The instrumental records of the 20th century show a progressive increase in temperature 
that has been particularly pronounced in the last three decades (1975–2005), with a rate of warming close to 
0.5ºC/decade (50% higher than the Northern Hemisphere continental average and almost three times as large 
as the global average). When the entire 20th century is considered, the warming has affected all seasons 
evenly, but in the last 30 years the warming has been much more pronounced in spring and summer.  

Precipitation: Annual precipitation in the last three decades has decreased significantly compared to 
the decades of the 60s and 70s, mostly due to rainfall reductions in late winter. The current decade may have 
been the driest since 1950. However, the strong interannual variability and the lack of data extending to the 
beginning of the century precludes a conclusive statement as to whether precipitation has diminished to a 
historical minimum. Overall, an anthropogenic signal in precipitation has not emerged in an unambiguous 
manner above the natural background noise. In particular, the pronounced decrease in summer precipitation 
projected by climate models for the end of the 21st century is not yet apparent in observations. 

Marine Parameters: From 1985 to 2005, the sea surface temperature in the Bay of Biscay increased 
by 0.12ºC/decade in the southwest and by 0.35ºC/decade in the northwest, consistent with the average 
increase of 0.19 ± 0.13ºC/decade estimated for the Northern Hemisphere from 1979 to 2005 (IPCC). This 
warming has affected to the entire water column, with temperature rises during the 90s between 0.15ºC and 
0.30 ºC/decade in the first 1000 meters. In the western Mediterranean basin, a rise in temperature and salinity 
in deep layers has been recorded during the second half of the 20th century, as well as a rise in salinity at 
intermediate layers (~0.00013 psu/year). From 1967, a drop of 30% has been observed in the intensity of the 
upwelling at the Atlantic coast, which has decreased primary productivity and has slowed down the renewal of 
coastal waters. 

Sea Level: On the Atlantic coast, tide gauges have recorded a sustained sea level rise of around 1.4 
mm/year when the entire 20th century is considered, and of more than 2 mm/year for the second half of the 
century. On the Mediterranean coast, on the other hand, the sea level trends observed during the second half of 
the century are smaller or even negative. Evidently, the atmospheric pressure, which has been abnormally high 
in this area between the 60s and the 90s, and the increase in salinity have partly compensated for the steric sea 
level rise observed on a global scale. Nevertheless, tide gauge records in the western Mediterranean that span 
the entire 20th century exhibit positive sea level trends of 1.2 mm/year.  
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The Current Climate of the IP: natural variability mechanisms 

The Northern Hemisphere pattern of atmospheric circulation variability that most influences the 
climate of the IP is the North Atlantic Oscillation (NAO)1, which is closely associated with precipitation (and, 
to a lesser extent, temperature) variations on interannual and decadal timescales. Climate simulations for the 
21st century project an upward NAO trend, which would result in a reduction of precipitation in the IP, 
particularly in the southern half. The influence of ENSO2 on the IP is less clear but appears to be significant in 
autumn and spring for both temperature and precipitation.  

The Climate of the IP in the Future: anthropogenic impacts  

Regional climate model projections for the end of the 21st century indicate pronounced increases in 
mean seasonal temperature, larger in summer (6ºC in scenarios with the greatest anthropogenic impact3) than 
in winter (2-3ºC). A decrease in precipitation throughout the entire year, again larger in summer than in 
winter, is also predicted. On average the models project increasingly arid conditions in most of the IP. With 
greater uncertainty, the models suggest an increase in extreme precipitation events, for both dry spells and 
intense precipitation episodes. An increase in extreme high-temperature events (>30ºC) is also predicted, 
particularly in the south.  

                                                        
1 See Appendix II for a brief description. 
2 ENSO: El Niño/Southern Oscillation. The influence on the IP is mostly observed during the negative phase of ENSO, 
known as La Niña. 
3 See Appendix III for more information. 


