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Advanced Review

Climate change research and
policy in Portugal
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This article offers a review of research and policy on climate change in Portugal
and is organized into three main themes: scientific knowledge and assessment of
climate change; policy analysis and evaluation; and public engagement. Modern
scientific research on meteorology and climatology started in Portugal in the 1950s
and a strong community of researchers in climate science, vulnerabilities, impacts,
and adaptation has since developed, particularly in the last decade. Nevertheless,
there are still many gaps in research, especially regarding the economic costs of
climate change in Portugal and costs and benefits of adaptation. Governmental
policies with a strong emphasis on mitigation were introduced at the end of the
1990s. As greenhouse gas emissions continued to rise beyond its Kyoto target
for 2012, the country had to resort to the Kyoto Flexibility Mechanisms in order
to comply. Climate change adaptation policies were introduced in 2010 but are
far from being fully implemented. Regarding public engagement with climate
change, high levels of concern contrast with limited understanding and rather
weak behavioral dispositions to address climate change. Citizens display a heavy
reliance on the media as sources of information, which are dominated by a
techno-managerial discourse mainly focused on the global level. The final part of
the article identifies research gaps and outlines a research agenda. Connections
between policy and research are also discussed. © 2013 John Wiley & Sons, Ltd.
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- Theoldest Portuguese weather station to provide@ntinuous
recordof meteorological data was establishedLisbonin 1854 by
Infante D. Luis, brother to King D. Petlro

- The pioneer of climate science research in Portugal was José Pir
Peixoto (19221996) author ofPhysics of Climategether with
AbrahamOort.

- Thefirst paperthat addressed climate change andingactsin
Portugal was published in 1987RortugaliaePhysicaA model
Integrating the perturbedcarboncycle and the atmosphere and
biosphere response® a changing climate was developed. It project
that CQ concentrationwould double relative to prendustrial
valuesby 2080 leading to an increase in the lovaémosphereglobal
average temperature of 2.5 °Cheassessment of the impacts of this
climate changecenariofor Portugal indicated potentially negative
effectsin the biosphere and in particular an increase in the risk

of desertification, especially in the southern part of the country.



- In the 19909 ortugueseresearchers started to consider the problem
of downscalingf General Circulation Model (GCM) climate
scenariodor Portugal and to assess the reliability of different
Methodologies

JoaoCorteReal, Ricarddrigg Ana C. CostdpaoC.A. Santos,

Pedro GarrettMario Pulquerig among others

- The assessment of climate change vulnerabilities, impacts and
adaptation measures was started at the end of the 1990s with the
Project SIAM | (Scenarios, Impacts and Adaptation Measures)

- The final reportsnvolved an analysis of the 2@entury climate,
climatescenarios and socioeconomic scenarios for continental
Portuga) Azores and Madeira arah integrated and muklsectorial
assessmendf the impactsof climate change, including water resourct
coastalzonesagriculture human health, energy, forests, biodiversity
andfisheries. This assessment report was the first for a Southern
Europearncountry.



A ClimateChangen Portugal Scenariosimpactsand
AdaptationMeasures SIAM Project

A 1stphasel1999-2002
A 2nd phase2002-2006

ALTERAGOES CLIMATICAS

EM PORTUGAL

SIAM I

<Y Tl e

Portuguesand Internationallnstitutions
A 60 Researchers
A 15 Reviewers

Bothbooksare availableonlineat www.siam.fc.ul.pt



http://www.siam.fc.ul.pt/SIAM_Book/
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Lisboa, Porto, Penhas Douradas, Montalegre, Evora e Beja

555-Série cronoldgica da precipitagdo anual

Ligia Amorim andF.D.SantodPMA andCCIAM_SIM, 2014
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Conclusions
ThePortuguese observations are consistent with a patteshglobal
warmingand rates of warmingsince the 1970s are abowae global
mean.Heat waves became more frequent.

There is a weak tendency for annual precipitation decrease and ar
anticipation of the rainy season with significantly lower precipitatior
In March.

Future scenarios indicatesignificantclimate changesan Continental
Portugal and also in thearchipelagos of Azoreand Madeira

Futurewarming is more pronounced in the continent and more
moderate in the AzoresMore frequent and pronounced heat waves
are expected

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



Water Resources

A Progressive reduction in the annual river runoff during thi
2B century;

A Runoff reduction is larger in the south thereby increasing
the current spatial asymmetry of water availability in Spa
and Portugal;

A The concentration of precipitation in winter and the
estimated general increase in the frequency of heavy
precipitation events is likely to increaserthimber and
severity of floods, particulartythe northern part of the
Iberian Peninsula.

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

A Water management authorities must consider climate
change as a decision variable



Agriculture

A Decreasesn the productivity of wheat, maizeandrice.
Productivity and quality of wine is likely to be variable
acordingto the region. Longterm impactson wine for D B2°C
will be stronglyand widely negative.

A 37%increasein irrigation water requirements future
irrigation will be constrained by reduced runoff, demand frol
other sectors, and by economiosts.

A Adaptation measuresare neededto avoid the negative
Impactsof climate change

I Advancedn the sowingdate;

I Selectcrop varietiesbetter adaptedto hightemperatures
and more resistantto water stress;

I Migration of vineyardsto higheraltitude slopes where
possible

A Milder winters allow the cultivation of horticultural cropsin
regionswhere it is not possibleat present



Forests

A Percentage of forest area in Portugal increase from 7
In the last 200 years and now accounts for 3.5% of the

A IMPACTS

A Declindn productivity in most of the mainland territory
a NW shift of the physical optimal plant distribution In
comparison to the present;

A Substantial increase meteorological fire risk the
country, both in severity and in length of thes@eson,
particularly in the Continent and Madeira;

A Carbon sink strength in theure is likely tbe lower than
today;

A Biotic invasionsire very likely tbefavoredoy climate
change.



AStrong Increasein the
meteorological risk of
forest fires;
Alncreasein the
duration of the annual
period of high risk;
AThe repetitive return
of fires may preventthe
sustainability of the
present forests.

Forest fire at Serra de Monchique,
Algarve, in 2003
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