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1. Climate Change Observatory of the Region of Murcia 
(ORCC)

• Objectives
• Developing the knowledge base:

– Temperature
– Precipitation and water availability
– Health
– Increase of sea level
– Agriculture, fishing and biodiversity

2. Involving stakeholders: Voluntary agreement
• Social Agreement for the Environment (reduction of GHG 

emissions from sectors concerned with diffuse pollution)
• RSCO2 Initiative (to compensate the emissions that cannot be 

avoided)
• LessCO2 Initiative (to increase the capacity of CO2

sequestration of the atmosphere by farming stocks)
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ORCC OBJECTIVES
1. To improve the knowledge base and the knowledge management

on the impac and consecuences of climate change. 

2. To create a network of observers (stakeholders) to establish a tool
to improve the management of this knowledge.

3. To carry out systematic studies of the changes that have been found
in the development of productive activities and services.

4. To act as a permanent body that get information and boost pro-
active research to promote better understanding of climate change
impacts and the development of skills, methods and technologies to
cope with the consecuences of climate.

5. To promote best preactices on adaptation . 
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CHANGE IN MEAN ANNUAL TEMPERATURE (REGION OF MURCIA ) 
(AEMET) 
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INCREASE IN GLOBAL AVERAGE TEMPERATURES OF 1,5 ºC SI NCE 1961 (REGION OF 
MURCIA) AEMET. (Second expert group meeting from the Climate Change Observatory

of the Region of Murcia)
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CHANGE IN MEAN 
ANNUAL 

TEMPERATURE (ºC)

SOURCE: GREEN PAPER “ADAPTING 
TO CLIMATE CHANGE IN EUROPE_ 

OPTIONS FOR EU ACTION”
Figures based on IPCC SRES scenario
A2. The projected climate impacts are 

estimated for 2071-2100 relative to
1961-1990. The maps are based on

DMI/PRUDENCE data, and processed
by JRC within the JRC funded PESETA 

study.
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SPANISH CLIMATE: 
PAST, PRESENT 
AND FUTURE

Regional Climate
Change Evaluation
Report

SOURCE: CLIVAR 
(World Climate
Research Programme
(WCRP) project that
addresses Climate
Variability and
Predictability) 
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PRECIPITATION: 
CHANGE IN ANNUAL 

AMOUNT (%)

SOURCE: GREEN PAPER “ADAPTING 
TO CLIMATE CHANGE IN EUROPE_ 

OPTIONS FOR EU ACTION”
Figures based on IPCC SRES scenario
A2. The projected climate impacts are 

estimated for 2071-2100 relative to 1961-
1990. The maps are based on

DMI/PRUDENCE data, and processed by 
JRC within the JRC funded PESETA 

study.
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SPANISH CLIMATE: 
PAST, PRESENT 
AND FUTURE

Regional Climate
Change Evaluation
Report

SOURCE: CLIVAR 
(World Climate
Research Programme
(WCRP) project that
addresses Climate
Variability and
Predictability) 
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• Ver alguna grafica de las aportadas por 
los miembros del orcc
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Segura River water resources. (from october 1930 to
september 2009)
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ESCENARIO DE ESCORRENTÍAS ANTE LA HIPÓTESIS DE AUME NTO DE 1º Y UNA REDUCCIÓN DE LAS PRECIPITACIONES EN UN 5%
LIBRO BLANCO DEL AGUA PARA EL PLAN HIDROLÓGICO NACIONAL

SCENARIOS OF CHANGES OF GROUNDWATER 
RECHARGE

WHITE PAPER FOR THE NATIONAL HYDROLOGIC 
PLANIFICATION REGULATION

ESCENARIO DE ESCORRENTÍAS ANTE LA HIPÓTESIS DE AUME NTO DE 1º
LIBRO BLANCO DEL AGUA PARA EL PLAN HIDROLÓGICO NACI ONAL

Ámbito Escenario 1 Escenario 2 
Norte I -3 -10 
Norte II -2 -10 
Norte III -2 -9 
Duero -6 -16 
Tajo -7 -17 
Guadiana I -11 -24 
Guadiana II -8 -19 
Guadalquivir -8 -20 
Sur -7 -18 
Segura -11 -22 
Júcar -9 -20 
Ebro -5 -15 
Cataluña -5 -15 
Galicia Costa -2 -9 
Baleares -7 -18 
Canarias -10 -25 
España -5 -14 
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Royal Decree 907/2007, of 6 July, approving
the Hydrologic Planification
Regulation.(BOE 162, July 7, 2007) 

Order ARM/2656/2008, of 10 September, 
approving the Hydrologic Planification
Instruction. 
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(a) (b)

(c) % days with
precipitations under 1 
mm/day, from RCM 
REMO-ECHAM5-r3: 
(a) Period 1951-2000, 
(b) 2001-2050 y (c) 
2051-2100.
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REGIONAL COMMITEE OF EXTREM TEMPERATURES
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Evolución de las temperaturas diarias, reales y previstas, para las 
temperaturas máximas y mínimas 
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Hospital and primary care
notification

15692009

03582008

14482007

110592006

25382005

DEATHS
SENT TO 

HOSPITAL
TOTAL*YEAR

Source: Regional Ministry of Health and consumption. Region of

Murcia
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EstaciEstacióón utilizada para el n utilizada para el 
estudioestudio

Source: Oceanografic Laboratory from mar Menor
Second expert group meeting from the Climate Change Observatory
of the Region of Murcia

This map indicates a sea level rise of ~12 cm from 1944-2007. Murcia coast
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AEREAL VIEW OF “LA MANGA DEL MAR MENOR” AND ENLARGEM ENT OF 
VENEZIOLA ZONE
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CARTOGRAFÍA INDICANDO COTAS EN LA 
ZONA DE VENEZIOLA

SUPUESTO DE AUMENTO DEL NIVEL DEL MAR 
50 cm



THE CLIMATE CHANGE STRATEGY OF 
THE MURCIA REGION



THE CLIMATE CHANGE STRATEGY OF 
THE MURCIA REGION

1. Climate Change Observatory of the Region of Murcia 
(ORCC)

• Objectives
• Developing the knowledge base:

– Temperature
– Precipitation and water availability
– Health
– Increase of sea level
– Agriculture, fishing and biodiversity

2. Involving stakeholders: Voluntary agreement
• Social Agreement for the Environment (reduction of GHG 

emissions from sectors concerned with diffuse pollution)
• RSCO2 Initiative (to compensate the emissions that cannot be 

avoided)
• LessCO2 Initiative (to increase the capacity of CO2

sequestration of the atmosphere by farming stocks)



THE CLIMATE CHANGE STRATEGY OF 
THE MURCIA REGION

CAMBIOS EN LAS ESTRUCTURAS 
DE LAS PRADERAS DE 
POSIDONIA OCEANICA

DESPLAZAMIENTOS DE 
ESPECIES DE AGUAS FRIAS A 
ZONAS SITUADAS CADA VEZ 

MAS AL NORTE

COLONIZACION DE 
ESPECIES DE TIPO 

TROPICAL PROCEDENTES 
DE LATITUDES TERMOFILAS

EFECTS ON COASTS, FISHERIES AND MARINE ECOSYSTEMS OF TH E 
REGION (Source fisheries service. Second expert group meeting from the Climate Change Observatory

of the Region of Murcia).
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Culture of Posidonia
oceanica
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Agar 
culture 
methods
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Transplant 

May 2009
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July 
2008

July 
2009
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Present distribution of Tetraclinis articulata
according to climate 1960-1990.

Periodo 2020-2050
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Impacts of climate change on agriculture (crop yields)

Simulated crop yield changes by 2080s relative to the period 1961-1990 according to a high emission scenario (IPCC A2) and 
two different climate models: (left) HadCM3/HIRHAM, (right) ECHAM4/RCA3, map elaboration by EC JRC/IES. Figure 10 in the 
Green Paper on Adaptation). PESETA project (Projection of Economic impacts of climate change in Sectors of the European
Union based on boTtom-up Analysis)
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Research of
the impacts
of future
climate in 
farm
cultures
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PRESENT STATIONS

LLANO DE BRUJAS 

YECLA SALINAS

PUERTO LUMBRERAS

SAN MAGIN

CEHEGIN CIUDAD

BENIZAR

LORCA FONTANARES

ALHAMA EL HORNILLA

ULEA GRUPO ESCOLAR

BLANCA CASA FORESTAL

JUMILLA

MURCIA LOS CUADROS

PHENOLOGY

Notebook of 
Phenological
observations
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EVOLUCIÓN DE LAS EMISIONES DE GEI EN LA REGIÓN DE M URCIA 
(1990-2009)

0

2.000

4.000

6.000

8.000

10.000

12.000

14.000

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008

Año

K
t C

O
2 

eq
ui

va
le

nt
e

Horizontal line: Kyoto target

EVOLUTION 
OF GHG 
EMISIONS. 
REGION OF 
MURCIA



THE CLIMATE CHANGE STRATEGY OF 
THE MURCIA REGION

EVOLUTION OF VERIFICATED  CO2 EMISIONS FROM REGUATED 
SECTOR (Directive 2003/87/EC). REGION OF MURCIA (2005-20 09)

Evolución de las emisiones verificadas de Gases de Efecto 
Invernadero en la Región de Murcia. 2005-09
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DECISION No 406/2009/EC OF THE EUROPEAN PARLIAMENT AND  OF 
THE COUNCIL of 23 April 2009 on the effort of Member States to

reduce their greenhouse gas emissions to meet the Community ’s
greenhouse gas emission reduction commitments up to 2020(D OUE 

nº L 140 de 5-6-09)

GHG emission limits for Spain: -10% 
in 2020 compared to 2005 greenhouse gas emissions
levels

It supposes reductions of:
SPAIN: 26 Mt CO2

MURCIA: 0.6 Mt CO2
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STERN REVIEW: THE ECONOMICS OF 
CLIMATE CHANGE

Preliminary calculations suggest that the
current social cost carbon with business
might be around $ 85/tCO2 (year 2000 

prices)
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ADHERIDOS Y FIRMANTES
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www.ecorresponsabilidad.es

ThisThis InitiativeInitiative tries to encourage the acquisition of voluntary
agreements between the main actors of the regional economy a nd
society, as the protagonists on the way to the sustainable d evelopment. 
At the moment there are more than 700 organizations joined.  

SOCIAL AGREEMENT FOR THE ENVIRONMENT

235488

COMPANIES AND 
ORGANIZATIONS THAT 
HAVE PRESENTED A 
CERTIFICATION OF THEIR 
ENVIRONMENTAL 
ENGAGEMENTS OF 
RESPONSIBILITY

COMPANIES AND 
ORGANIZATIONS WHITH 
ENVIRONMENTAL 
ENGAGEMENTS OF 
RESPONSIBILITY
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NUESTRA 
SEÑORA DEL 
ROSARIO DE 
BULLAS
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The idea to compensate the emissions that cannot be 
avoided is extended
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RSCO2
Initiative
www.rsco2.es

THE ONLY SPANISH GUBERMENTAL INITIATIVE : REGIÓN OF  MURCIA
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Project location
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THE ONLY SPANISH GUBERMENTAL INITIATIVE : REGIÓN OF  MURCIA (www.lessco2.es)

Order of 20th November 2009 of the Ministry of Agri culture and Water, which describes the 
Murcian Agriculture as a CO2 Sink initiative and establishes the procedure for obtain ing and 

using the Less CO2 anagram-seal that identifies the  commitment adhered to within the 
framework of the initiative.



THE CLIMATE CHANGE STRATEGY OF 
THE MURCIA REGION

The compensation allows to neutralise our emissions by 
means of efforts made when collecting CO2 in any other

place, just what eco-efficient agriculture can offer

Fixation capacity

5 Kg of CO 2/YEAR.TREE

(Pinus halepensis in 
conditions of hydric

saturation)

Fixation capacity

107 Kg of
CO2/YEAR.TREE

(Citrus limon)

Fixation capacity

1.3 Kg of CO 2/YEAR.PLANT

(Latuca sativa)

In general, the net speed of fixation of CO2 is higher in agricultural
crops than in natural vegetation.

Source: University of Murcia (Pinus halepensis); Spanish National Research Council (Citrus limon and Latuca sativa)



THE CLIMATE CHANGE STRATEGY OF 
THE MURCIA REGION

Carbon balance

B=R-E
R= Fixation or removal of CO2 from crops
(determined by research centres and
published through theWeb)
E= Emissions (calculated taking into account
the direct and indirect ones mentioned by 
standards ISO 14064)
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Stages from the research process of the
fixation of CO2
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Stages from the research process of the
fixation of CO2
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Stages from the research process of the fixation of CO2
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CROP FIXATION OF CO2 TOTAL EMISSIONS WITHOUT A TRANSPORT CARBON BALANCE PER HA

WOODY CO2t/ Ha /year CO2t/year/ha CO2 t / ha 

APRICOT TREE 22.81 4.91 17.9
PLUM TREE 25.89 8.46 17.43

LEMON TREE 30.51 4.96 25.56
MANDARIN TREE 13.06 4.36 8.71

PEACH TREE 30.71 11.08 19.33
ORANGE TREE 20.72 4.96 15.77
TABLE GRAPE 18.65 3.99 18.15

HERBACEOUS CO2t/ Ha /year CO2t/year/ha CO2 t / ha

ARTICHOKE 22.7 2.87 19.83
BROCCOLI 6.85 2,69 4.16

CAULIFLOWER 11.98 9.85 2.13
LETTUCE 9.08 5.33 4.89
MELON 10.41 9.25 1.17
PEPPER 25.72 16.08 9.64

WATER MELON 7.44 1.53 5.17
TOMATO 16.24 8.28 7.97
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APRICOT
Evolucion Balance de CO 2 en el transporte
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PEACH TOMATO
Evolucion Balance de CO 2 en el transporte
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CARBON BALANCE OF THE FRUIT AND VEGETABLE 
PRODUCTION CAN BE EXPORTED TO REDUCE THE CARBON 

FOOTPRINT OF THE MANUFACTURE INDUSTRY

Zumo EMISIONES 
DIRECTAS

21%

OTRAS EMISIONES 
INDIRECTAS 

(envases)
38%

OTRAS EMISIONES 
INDIRECTAS 

(transporte por 
carretera)

25%

OTRAS EMISIONES 
INDIRECTAS 

(Consumo agua)
9%

EMISIONES 
INDIRECTAS POR 

ENERGÍA
7%

OTRAS EMISIONES 
INDIRECTAS (envases)

66%

OTRAS EMISIONES 
INDIRECTAS (transporte 

por carretera)
14%

EMISIONES DIRECTAS
13%

EMISIONES INDIRECTAS 
POR ENERGÍA

6%

OTRAS EMISIONES 
INDIRECTAS (Consumo 

agua)
1%

Conserva

301 g CO2 /l of juice
(considering 2.000 km of transport)

529 g CO2/Kg of preserve fruit or vegetable
(considering 2.000 km of transport)

Supposing we use peach (carbon
balance: 92 g CO2): 210 g CO2

Supposing we use peach (balance 
92 g CO2): 437 g CO2
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Collective commitment to contribute to the
mitigation of the climate change removing from

the atmosphere more than one million CO2
tons per year

CARBON BALANCE OF THE FRUIT AND VEGETABLE 
PRODUCTION OF THE REGION OF MURCIA

Total Ha Total CO 2t

TOTAL (herbaceous + woody) 117,043 1,022,493.66

Supposing that all the production of the studied 117,043 Ha is transported 
to a distance of 2,000 km (south of Germany)
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• A. TERESA HERMANOS, SA
• AGRÍCOLA AGUILEÑA SAT
• AGRÍCOLA SANTA EULALIA, SL
• AGROYAFER COOP
• ALIMENTOS DEL MEDITERRÁNEOS, 

S.COOP. 
• ANTONIO CARRILLO E HIJOS, S.A.
• BIO CAMPO SLU
• BODEGA COOPERATIVA SAN ISIDRO 

JUMILLA
• BODEGAS DEL ROSARIO
• CAMPO DE LORCA, SCL
• CANARAFLOR SCL
• CASA ALTA S.COOP
• COAGRAL SCL
• COALOR, SCAL
• COBUCO, SCL
• COOP CAMPOS DE JUMILLA, SCL
• COOP DEL CAMPO VIRGEN DE LA 

ESPERANZA, S.COOP
• COOPERATIVA AGRA SCL 
• COOPERATIVA AGROEURO
• EL CHAPITEL 
• EXPOÁGUILAS COOP
• FRUCA MARKETING, SL
• FRUTAS CARAVACA
• FRUTAS ESTHER, SA
• FRUTAS Y CÍTRICOS DE MULA, SCL
• FRUVEG, SC
• Grupo G`S
• GRUPO HORTOFRUTÍCOLA MURCIANA 

DE VEGETALES, OPFH 693,SL

• HORTAMIRA, SCL

• HOYAMAR COOP

• KERNEL EXPORT, SL

• LA HONDONERA, SCL
• LA SULTANA

• LA VEGA DE CIEZA, SCA

• LOOIJE AGUILAS, SL

• LOS PRADOS DE CALASPARRA

• MOLINENSE PROD NAT
• MUNDOSOL, SCL

• PROCOMEL, SL

• SACOJE SDAD COOP

• SAN ISIDRO
• SAT AGROTER Nº 1936

• SAT BLANCASOL

• SAT CAMPOTEJAR DEL SEGURA

• SAT Nº 2457 SAN CAYETANO

• SAT Nº 9504 URCISOL
• SAT Nº 9836 MU AGRICULTURA Y EXPORTACIÓN (ANVID)

• SAT Nº 9994 CAMPOSEVEN

• SCA VALLE DE ABARÁN

• SOCIEDAD COOPERATIVA AGRÍCOLA DEL SURESTE

• SOCIEDAD COOPERTATIVA LA PLEGUERA
• SOL DE LEVANTE SCL

• THADER CIEZA, SCL

• UNILAND, SC

• VEGA DE PLIEGO

Companies adhered to the Initiative
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COMBATTING CLIMATE CHANGE 
THROUGH FARMING: 

APPLICATION OF A COMMON 
EVALUATION SYSTEM IN THE 4 

LARGEST AGRICULTURAL 
ECONOMIES OF THE EU

Project objectives:

Contribute to mitigating climate change from the agricultural sector (as an
economic sector that contributes to the fixation of greenhouse gases, or GHGs) 
and help this sector to adapt to the effects derived from climate change, 
offering economically viable, complete, exact, transparent measurement
parameters and methodology and economic monitoring that is widely accepted
by the EU-27 farming sector and applicable to most of the different agricultural
production sectors. 


