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In order to make decisions on adaptation policies, it is paramount to 

gather data on key changes affecting climate variables and elements (e.g. 

rising sea levels). After that, it is necessary to analyze the potential 

consequences of this type of scenarios on existing activities in a specific 

territory or system.  

Then, the capacity of that activity or sector of activity, territory or 

system to adapt and compensate the impact of such scenarios, is assessed.  

The capacity for adaptation will be determined by available technical 

and scientific knowledge, as well as by the financial capacity to undertake 

adaptation actions.  

Thus, forecasting future conditions is the starting point to determine 

the vulnerability1 of any organization or territory. In our case, the LIFE 

ADAPTATE project aims to synthesize information and identify available 

data sources with the aim of estimating future climate scenarios for project 

participants: the Region of Murcia, as well as specific Latvia and Portugal 

territories. 

 

There is relevant information on future climate scenarios, provided by 

both the IPCC (Intergovernmental Panel on Climate Change) and European 

Union Institutions, including the European Environment Agency. 

                                            

1 Degree to which an activity, organization, territory, ecosystem or species is unable to cope with 

the adverse effects of climate change.  
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As part of the information provided by the IPCC, it is important to 

mention the Contribution of Working Group I to the Fifth Assessment 

Report in “CLIMATE CHANGE 2013 Physical basis”2  

 

 
 
 

The document CLIMATE CHANGE 2013 Physical basis3 includes 

annexes containing regional maps of climate scenarios for each 

representative concentration proposal or emissions scenario:  

 

 

                                            

2Full report available only in English2http://www.ipcc.ch/report/ar5/wg1/ 

 
3For English download, please download here  http://www.ipcc.ch/home_languages_main.shtml 

 

http://www.ipcc.ch/report/ar5/wg1/
http://www.ipcc.ch/home_languages_main_spanish.shtml
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Annex I: Atlas of Global and Regional Climate Projections Supplementary Material RCP4.54 

 

 
 

 
 

Annex I: Atlas of Global and Regional Climate Projections Supplementary Material RCP8.55 

 
 

                                            

4
http://www.ipcc.ch/pdf/assessment-

report/ar5/wg1/supplementary/WG1AR5_AISM4.5_FINAL.pdf  

5
http://www.ipcc.ch/pdf/assessment-report/ar5/wg1/supplementary/WG1AR5_AISM8.5_FINAL.pdf 

http://www.ipcc.ch/pdf/assessment-report/ar5/wg1/supplementary/WG1AR5_AISM4.5_FINAL.pdf
http://www.ipcc.ch/pdf/assessment-report/ar5/wg1/supplementary/WG1AR5_AISM4.5_FINAL.pdf
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European Union institutions have issued a lot of information, including 

the document “Climate change, impacts and vulnerability in Europe 2012 An 

indicator-based report”, amongst others.  

 

It is also worth mentioning the work of the Joint Research Center, 

including the PESETA project which presents change scenarios relating to 

temperature and rainfall over the last third of the 20th century (Source: Green 

Paper of the European Commission on Adaptation to Climate Change6), 

among other contents. 

                                            

6 Commission of the European Communities Brussels, June 29, 2007 COM (2007) 354 final 

GREEN PAPER FROM THE COMMISSION TO THE COUNCIL, THE EUROPEAN PARLAMENT, THE 

EUROPEAN ECONOMIC AND SOCIAL COMMITTEE AND THE COMMITTEE OF THE REGIONS Adapting 

to climate change in Europe: Options for EU action {SEC(2007) 849} http://eur-lex.europa.eu/legal-

content/EN/TXT/PDF/?uri=CELEX:52007DC0354&from=E 
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Regardless of Worldwide and European information sources (IPCC), it 

would be interesting to use the highest level of resolution. Thus, to 

determine future climate conditions, in other words, to forecast weather 

evolution during the 21st century, projections developed by relevant 

meteorological agencies in each country are used.  

In Spain, that role is played by AEMET7 (Spain’s Weather Agency) 

http://www.aemet.es/en/serviciosclimaticos/cambio_climat 

In the case of Portugal, the projections used were provided by Portal 

do clima  http://portaldoclima.pt 

Lastly, Latvia contributed data from the Latvian Environment, Geology 

and Meteorology Center http://www2.meteo.lv/klimatariks/ 

These projections are made for the emission scenarios defined in the 

Fifth Assessment Report of the IPCC. 

The Fifth Report establishes four emission scenarios, which are the so-

called Representative Concentration Pathways (RCP): RCP2.6, RCP4.5, 

RCP6.0 y RCP8.5. These pathways are known for their total radiative forcing 

(energy reaching the Earth) in the year 2100, ranging from 2.6 to 8.5 

watts/m2. 

At the end of the century RCP2.6 foresees a radiative forcing of 2.6 

watts/m2, a value corresponding to a forecasted CO2 concentration in the 

atmosphere of 421 ppm (parts per million).   

                                            

7Information on climate projections prepared by AEMET can be specific for a municipality or 

region. This is possible because the initial information feeding into the different models is taken from a 

large number of weather stations throughout the Region of Murcia. 

http://portaldoclima.pt/
https://correo.carm.es/OWA/redir.aspx?C=YaI_vyj9CCuuJMGkJ7-H8qyo4l6qpCEzIcllNSUqyRLzcvqAX3jVCA..&URL=http://www2.meteo.lv/klimatariks/
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The 400-ppm CO2 barrier has already been exceeded, as shown in the 

measurement graph developed by AEMET’s Research Center in Izaña 

(Tenerife)8. 

CO2 EVOLUTION CONCENTRATION. Source: AEMET in Izaña (Tenerife) 

 

More specifically, in January 2018 the average concentration 9 was 

already 407.98 ppm10. Thus, RCP2.6 seems a rather unfeasible scenario that 

will be exceeded over the next few years. Therefore, it seems reasonable to 

use RCP4.5, RCP6.0 and RCP8.5, corresponding to 538, 670 and 936 ppm, 

respectively. 

                                            

8 http://izana.aemet.es/index.php?option=com_content&view=article&id=24&Itemid=25&lang=en 

9 You can follow CO2 concentration levels at www.co2now.org Spain has also being trending CO2 

concentration in the atmosphere of the Canary Islands for over 3 decades. Source: AEMET. 

http://izana.aemet.es/index.php?option=com_content&view=article&id=24&Itemid=25&lang=en 

10 www.co2now.org 

http://izana.aemet.es/index.php?option=com_content&view=article&id=24&Itemid=25&lang=en
http://www.co2now.org/
http://izana.aemet.es/index.php?option=com_content&view=article&id=24&Itemid=25&lang=en
http://www.co2now.org/
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The information available on projections by the national weather 

services of Latvia and Portugal focuses on RCP4.5 and RCP8.5 

(corresponding to 538 and 936 ppm, respectively) for specific climate 

variables. Due to these reasons and with the aim of ensuring information 

comparability amongst territories, we decided to work with Representative 

Concentration Pathways RCP4.5 and RCP8.5. 

Based on these representative pathways, available graph information 

is assessed and used to illustrate varying climate feature trends11 throughout 

this century in the territories included within the LIFE project. 

In these graphic examples, variable evolution changes are represented 

as annual averages, considering anomalies in relation to average 

observational values (real) over the 1961-2000 period (point 0, dotted line 

in the graphs). This period is used for the areas of Cartagena, Lorca and 

Águilas. In the case of Portugal, the average observational values were 

studied for the 1971-2000 period, whereas for Latvia the 1961-2010 period 

was used. 

                                            

11Graphs show projections based on IT models which simplify the physical processes conditioning 

the weather. This projection data is a guide to interpret trends. However, such data is not comparable in 

terms of reliability and resolution to observational data (using real measurements) or to short-term 

forecasts. 
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In the case of Cartagena, Lorca and Águilas it is necessary to use the 

information (graphs, data) of projections made by and included in Spain’s 

Weather Agency (AEMET12).13  

 
 

                                            

12 Spain’s Weather Agency replaced in 2008 the former National Climate Institute, with more than 

150 years of history. The new Agency was founded after the application of Law 28/2006, dated July 18, 

aimed at creating State Agencies that improve public services. 

AEMET is ascribed, as specified in article 2.5 of Royal Decree 401/2012, dated February 17, to 

Spain's Ministry Agriculture, Foodstuffs and Environment, with the Department of Environment acting as 

an intermediate body between the two. 

The objective of AEMET, according to Article 1.3 of Royal Decree 186/2008, dated February 8, is 

to develop, implement and provide climate-related services in the entire country, as well as to support 

public policies and private activities. AEMET aims to contribute to the safety of people and goods and to 

the well-being and sustainable development of the Spanish society. 

The Agency is comprised of 17 territorial offices. The Territorial Office in the Region of Murcia 

is addressed in Avda.Libertad,11 30107 Guadalupe, Murcia (Spain) 

 
13 http://www.aemet.es/en/serviciosclimaticos/cambio_climat 

 

http://www.aemet.es/en/serviciosclimaticos/cambio_climat
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AEMET projections are also available on the website of the Ministry of 

Agriculture, Fisheries, Foodstuffs and Environment for use in the National 

Adaptation Plan14. There are also tools offered on the web platform for 

climate change adaptation in Spain, known as Adaptecca15. Adaptecca16 is 

an initiative of the Spanish Ministry of Agriculture, Foodstuffs and 

Environment and the Spanish Office for Climate Change (Spanish acronym: 

OECC).  

To access future climate scenarios in Adaptecca, click on the “Scenario 

Viewer”. http://adaptecca.es/en 

 

 

The “Adaptecca Platform Scenario Viewer”, an app designed by Spain’s 

Weather Agency following statistical region-based techniques, enables 

visualization of forecasts by region, water basin, municipality, population 

center or specific area within a municipality. To do that, simply use the “Draw 

Area” feature. In the following graph, a small box corresponding to the urban 

area of the city of Lorca was selected.  

                                            

14http://www.mapama.gob.es/en/cambio-climatico/temas/impactos-vulnerabilidad-y-

adaptacion/plan-nacional-adaptacion-cambio-climatico/esc_cc_reg_esp.aspx 

15 http://www.adaptecca.es/en 

16 The aim is to transfer knowledge and experiences between various Spanish administration 

agencies, the scientific and technical community, planners and managers (both public and private). It is 

very useful for experts in climate change impact assessment, vulnerability and adaptation.  

http://www.mapama.gob.es/en/cambio-climatico/temas/impactos-vulnerabilidad-y-adaptacion/plan-nacional-adaptacion-cambio-climatico/esc_cc_reg_esp.aspx
http://www.mapama.gob.es/en/cambio-climatico/temas/impactos-vulnerabilidad-y-adaptacion/plan-nacional-adaptacion-cambio-climatico/esc_cc_reg_esp.aspx
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VIEWER OF FUTURE CLIMATE SCENARIOS17. 

 

The “Adaptecca Platform Scenario Viewer” provides projections for 9 

groups of weather variables for each of the four seasons or for the whole 

year18  

• Rainfall: Percentage rainfall change (%) in relation to the 

reference period.  

• Maximum temperature: Maximum temperature change (ºC) in 

relation to the reference period.  

• Minimum temperature: Minimum temperature change (ºC) in 

relation to the reference period.  

• Number of warm days (WD): Change in the number of days the 

maximum temperature was above the 90th percentile of the 

reference period. Changes are expressed as a percentage in 

relation to the reference period.  

• Number of warm nights (WN): Change in the number of days the 

minimum temperature was above the 90th percentile of the 

                                            

17 Source: SPANISH MINISTRY OF AGRICULTURE, FOODSTUFFS AND ENVIRONMENT 
18 http://www.adaptecca.es/en/sectors-and-areas/climate-and-climate-change-scenarios  

http://www.adaptecca.es/en/sectors-and-areas/climate-and-climate-change-scenarios
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reference period. Changes are expressed as a percentage in 

relation to the reference period.  

• Number of freezing days (FD): Change in the number of days the 

minimum temperature was below 0º C.  Changes are expressed 

as days in relation to the reference period.  

• Number of rainy days (RD): Change in the number of days the 

total rainfall was equal to or higher than 1 mm. Changes are 

expressed as days in relation to the reference period.  

• Duration of heat waves (DHW): Change in the number of days 

that the longest heat wave (HW) lasted. A HW is a minimum of 

5 consecutive days with the maximum temperature above the 

90th percentile of the reference period. Changes are expressed 

as days in relation to the reference period.  

• Duration of the dry period (DP): Change in the maximum number 

of consecutive days when the rainfall was none or less than 1 mm. 

Changes are expressed as days in relation to the reference 

period. 

 

Each graph shows a comparison to a reference period. This reference 

information is the line corresponding to point 0 and represents the average 

observational values (real) for the 1961-2000 period. 

The trends of future climate scenarios prepared by AEMET for RCP 8.5, 

show a gradual increase of maximum and minimum temperatures (annual 

change of average for both daily highs and lows). The increase of maximum 

temperatures in relation to the existing date would be around 1-1.5ºC for the 

mid-21st century, and some 3.5ºC for the late-st century in Águilas and 

Cartagena and 4.5 in Lorca.  

If we take into account the relationship between temperature changes 

and their average during the 1960-2000 reference period, it is estimated that 

halfway into the century maximum temperatures could register an 

accumulated increase ranging between 1.5 and 2.5ºC, whereas late in the 

century it would be 4.5ºC in Cartagena and Águilas (coastal town benefited 

by the mitigation effect of the Mediterranean Sea), and 5.5 in Lorca. On the 
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other hand, the number of warm nights could increase between 3 and 4 

times in the year 2100. 
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The most advanced application, currently in the test phase, will show 

graphs and regional and municipal maps such as those presented below. 

These examples compare historical records (real measurements for the 1961-

2000 period) to RCP 8.5 mid-century forecast for maximum temperature 

variables and number of warm nights.  
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Additionally, information on the variable “rainfall” can be obtained in 

the Adaptecca platform viewer http://www.adaptecca.es/en/sectors-and-

areas/water-resources 
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The viewer is fed with the base information used to prepare the last 

water resources program19 within the National Adaptation Plan framework. 

Maps had a spatial resolution of 1000x1000 m, with rainfall maps expressed 

in mm/month or mm/year, depending on the time reference. The periods 

are 1961-2000 or control period20 and the periods for scenarios 2010-2040, 

2040-2070 and 2070-2100. The following maps show a considerable 

increase in municipal area surface in Cartagena and especially Lorca. Both 

areas will have in the 2040-2070 period a yearly rainfall index under 200mm 

(second map in relation to the average for the 1961-2000 period, first map). 

This fact, together with increased evapotranspiration, will result in reduced 

water availability. 

 

                                            

19
http://www.adaptecca.es/en/sectors-and-areas/climate-and-climate-change-scenarios.  

In addition to rainfall data, it also includes information on other hydrometeorological variables 

such as runoff evapotranspiration, and groundwater recharge and makeup. Page 298 shows that a 

significant runoff reduction is predicted for the Segura River basin in the following periods:  

• 7 – 9 % for the 2010-2040 period  

• 11 –23 % for the 2040-2070 period  

• 20 –38 % for the 2070-2100 period  

20 This reference information represents average observational values (real) for the 1961-2000 

period. 

http://www.adaptecca.es/en/sectors-and-areas/climate-and-climate-change-scenarios
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Information on climate scenarios for Latvia is available at 

http://www2.meteo.lv/klimatariks/. This online tool provides forecasts for 

the main weather stations in Latvia. The information used to obtain Smiltene 

information is Priekuļi 

Climate scenarios are referred to in Representative Concentration 

Pathways RCP 4.5 and RCP 8.5, defined by the IPCC. The available period is 

2011 – 2100. This period is divided into three subperiods in the online tool: 

2011 – 2040; 2041 – 2070; 2071 – 2100. 

  

https://correo.carm.es/owa/redir.aspx?C=QB84yrCGMyCdCSRFrSOt3_RH3oaElChykf6BTUfMqa7BWMaJXELVCA..&URL=http://www2.meteo.lv/klimatariks/
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Forecasted maximum temperature (2020-2100) 

 
Forecasted minimum temperature (2020-2100)
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Forecasted rainfall (2020-2100) – average yearly rainfall, mm 

 

The main changes according to the "Development of climate change 

scenarios for Latvia" document, are as follows: 

 

The average yearly air temperature is expected to increase late in the 

century an average of 3.5ºC in scenario RCP 4.5 and 5.5ºC in scenario RCP 

8.5. Although space-wise the average air temperature increase in Latvia will 

be relatively homogeneous, the most significant changes are forecasted for 

eastern regions. A similar increase of 3.6ºC to 5.7ºC is expected in some 

areas North of Vidzeme, even 6.8ºC for maximum yearly air temperature 

values. That would mean that in the worst-case scenario, the maximum 

average air temperature in Latvia could reach up to + 35 °C. However, the 

most significant increase in minimum air temperature values is forecasted 

for the year 2100. If the minimum yearly air temperature increases similarly 

to average and maximum air temperature values, that is, between 3.6ºC and 

5.6ºC, the minimum yearly air temperature will increase an average between 

9.3ºC and 13.5ºC. According to scenario RCP 8.5 for Vidzeme upland, a 16ºC-
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increase is forecasted. Seasonally speaking, the existing climate change 

trends will be observed until the end of the 21st century, with the most 

significant air temperature increase occurring during winter and spring 

months. The average air temperature during winter months will be 

approximately 4.4ºC to 7.8ºC higher than for the 1961-1990 period. 

According to the more severe climate change scenario, a significant air 

temperature increase during summertime is also projected (ranging 

between 4.8ºC and 5.2ºC). 

It is expected that in the year 2100 the amount of tropical nights, which 

has been quite low so far, will increase from 4 to 14 nights per year; in coastal 

areas of the Baltic Sea and the South part of the Riga Gulf, even 18-28 nights 

per year due to the impact of increased minimum air temperatures. 

 

Late in the century, a total rainfall increases per year of 13% to 16% 

(some 80-100 mm) is predicted, in accordance with scenarios RCP4.5 and 

RCP 8.5, respectively. Temporarily, the most significant rainfall increase is 

expected during the winter and spring months. According to the moderate 

climate change scenario, rainfall will increase some 24-37% in the winter, 

whereas the most severe climate change model considers an increase of 35-

51%. Generally speaking, both scenarios forecast a rainfall increase for all 

future seasons and periods, with the exception of the summertime seasons 

between 2071-2100, when according to scenario RCP 8.5 rainfall will 

decrease in some places. Having said that, such forecasts are uncertain. 

 

 

Projections show an average rainfall reduction of up to 30%, especially 

during spring and fall. The average yearly temperature increase ranges 

between 2 and 5 degrees, with the maximum temperature during spring and 
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summer months potentially increasing as much as 6 degrees. Increase in the 

number of tropical nights with temperature values exceeding 20 ºC. 
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Projections show an average yearly temperature increase ranging 

between 2 and 5 degrees, with the maximum temperature during spring and 

summer months potentially increasing as much as 6 degrees. Increase in the 

number of tropical nights with temperature values exceeding 20 ºC. Rainfall 

will decrease, especially during spring (up to 50%). 
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