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- The oldest Portuguese weather station to provide a continuous 
record of meteorological data was established in Lisbon in 1854 by 
Infante D. Luís, brother to King D. Pedro V 
 
- The pioneer of climate science research in Portugal was José Pinto 
Peixoto (1922-1996) author of Physics of Climate together with 
Abraham Oort.  
 
- The first paper that addressed climate change and its impacts in 
Portugal was published in 1987 in Portugaliae Physica. A model 
integrating the perturbed carbon cycle and the atmosphere and 
biosphere responses to a changing climate was developed. It projected 
that CO2 concentration would double relative to pre-industrial  
values by 2080 leading to an increase in the lower atmosphere global 
average temperature of 2.5 ºC. The assessment of the impacts of this 
climate change scenario for Portugal indicated potentially negative 
effects in the biosphere and in particular an increase in the risk  
of desertification, especially in the southern part of the country.  



- In the 1990s Portuguese researchers started to consider the problem  
of downscaling of General Circulation Model (GCM) climate  
scenarios for Portugal and to assess the reliability of different  
Methodologies 
João Corte-Real, Ricardo Trigo, Ana C. Costa, João C.A. Santos,  
Pedro Garrett, Mário Pulquério, among others 
 
- The assessment of climate change vulnerabilities, impacts and 
adaptation measures was started at the end of the 1990s with the  
Project SIAM I (Scenarios, Impacts and Adaptation Measures) 
 
- The final reports involved an analysis of the 20th century climate,  
climate scenarios and socioeconomic scenarios for continental  
Portugal, Azores and Madeira and an integrated and multi-sectorial  
assessment of the impacts of climate change, including water resources,  
coastal zones, agriculture, human health, energy, forests, biodiversity  
and fisheries. This assessment report was the first for a Southern  
European country.  



ÅClimate Change in Portugal. Scenarios, Impacts and 
Adaptation Measures, SIAM Project  

 

Å1st phase 1999-2002 

Å2nd phase 2002-2006 

 

 

 

 

 

Å26 Portuguese and International Institutions 

Å60 Researchers 

Å15 Reviewers 

Both books are available online at  www.siam.fc.ul.pt 

SIAM II  SIAM I 

http://www.siam.fc.ul.pt/SIAM_Book/


OBSERVATIONS 
Temperature  

in Continental Portugal 
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Historical Series of Temperature 

Source SIAM 



Mean annual accumulated 
precipitation. Data from 
1961-1990 observations.  

Source SIAM 



Lisboa, Porto, Penhas Douradas, Montalegre, Évora e Beja 

Lígia Amorim and F.D.Santos IPMA and CCIAM_SIM, 2014 

Annual Precipitation 1897 a 2003 



Maximum temperature on Summer (JJA) 

HadCM3 Control 

HadCM3 2071-2100 

Source SIAM 



Annual precipitation anomalies in Portugal (western 

Iberia) obtained with the IPCC DDC GCM data 

Source SIAM 



Conclusions 
The Portuguese observations are consistent with a pattern of global 
warming and rates of warming since the 1970s are above the global 
mean. Heat waves became more frequent. 
 
There is a weak tendency for annual precipitation decrease and an 
anticipation of the rainy season with significantly lower precipitation 
in March. 
 

Future scenarios indicate significant climate changes in Continental 
Portugal and also in the  archipelagos of Azores and Madeira  
 

Future warming is more pronounced in the continent and more 
moderate in the Azores. More frequent and pronounced heat waves 
are expected 
 

The change in the precipitation regime is more severe in the 
continent (less annual precipitation and longer periods without rain) 
and in Madeira (less rain in winter) than in the Azores. 
 



Water Resources  

ÅProgressive reduction in the annual river runoff during the 
21st century; 

ÅRunoff reduction is larger in the south thereby increasing 
the current spatial asymmetry of water availability in Spain 
and Portugal; 

ÅThe concentration of precipitation in winter and the 
estimated general increase in the frequency of heavy 
precipitation events is likely to increase the number and 
severity of floods, particularly in the northern part of the 
Iberian Peninsula. 

ÅWater quality will be degraded by higher water 
temperatures and by river flow reduction in the summer, 
particularly in the south; 

ÅWater management authorities must consider climate 
change as a decision variable. 

 



Agriculture 

 ÅDecreases in the productivity of wheat, maize and rice. 
Productivity and quality of wine is likely to be variable 
acording to the region. Long term impacts on wine for DT>2ºC 
will  be strongly and widely negative. 

Å37% increase in irrigation water requirements; future 
irrigation will be constrained by reduced runoff, demand from 
other sectors, and by economic costs.  

ÅAdaptation measures are needed to avoid the negative 
impacts of climate change: 

ïAdvances in the sowing date; 

ïSelect crop varieties better adapted to high temperatures 
and more resistant to water stress; 

ïMigration of vineyards to higher altitude slopes, where 
possible 

ÅMilder winters allow the cultivation of horticultural crops in 
regions where it  is not possible at present. 



Forests 

 ÅPercentage of forest area in Portugal increase from 7 to 35.4% 
in the last 200 years and now accounts for 3.5% of the GNP 

 

ÅIMPACTS 

ÅDecline in productivity in most of the mainland territory and 
a NW shift of the physical optimal plant distribution in 
comparison to the present; 

ÅSubstantial increase in meteorological fire risk in the 
country, both in severity and in length of the fire season, 
particularly in the Continent and Madeira; 

ÅCarbon sink strength in the future is likely to be lower than 
today; 

ÅBiotic invasions are very likely to be favored by climate 
change. 



ÅStrong increase in the 

meteorological risk of 

forest fires; 

ÅIncrease in the 

duration of the annual 

period of high risk; 

ÅThe repetitive return 

of fires may prevent the 

sustainability of the 

present forests. 

Forest fire at Serra de Monchique, 
Algarve, in 2003 



Climate change impact on the potential distribution area of 

Pinus pinaster in continental Portugal 

Productivity in Average annual increase ð AMA (m3 ha-1 year-1) 

Present Situation Observation Present Simulation Future Simulation 

-53% 
-63% 

-27% 
-4% 

9% 
-11% 

Source, SIAM  


