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Priorities for the IRG 

• Establish scientific relations with other 
colleagues within the same research interests.

• Share and discuss about constrains and 
limitations of the methods used in our 
country for GHG modelling and inventories.

GRA Integrative Research Group meeting, 17th & 18th January 2018. INRA, 
Paris, France.

January, 2017



National Resources/initiatives
• Almost no budget for coordinated initiatives in GHG 

mitigation in the past. 
• INIA: new coordination body of GRA in Spain (national 

meeting on GRA, February the 6th).
– 15 national research projects on GHG mitigation with INIA 

involvement 
– Participation in FACCE-JPI (Joint Programming Initiative on 

“Agriculture, Food security and Climate change”): 3 funded 
projects on the topic. 

– Paloma Melgarejo (Spanish deputy for 4x1000 initiative 
based at INRA, Paris).

• REMEDIA (Spanish Research Network on GHG mitigation 
in the agroforestry sector).

GRA Integrative Research Group meeting, 17th & 18th January 2018. INRA, 
Paris, France.



INIA funded projects within FACE-JPI
• Designchar4food (Enhancing both soil carbon

sequestration and fertility while reducing soil greenhouse
gas emissions through designer biochar application) 
IRNAS-CSIC. 

• EndoGas (Manipulating Grass - Fungal Endophyte
Symbioses to Reduce Greenhouse Gas Emissions and 
Increase Soil Carbon Sequestration in Grasslands of 
Finland, Spain, and the United States) IRNASA-CSIC. 

• COMET-Global (Whole-farm GHG estimation and 
environmental diagnostics platform). CSIC.

GRA Integrative Research Group meeting, 17th & 18th January 2018. INRA, 
Paris, France.
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What is REMEDIA?

Scientific Network on GHG mitigation from 
the agroforestry sector (agriculture, 
livestock and forestry) in Spain

• Coordination between researchers

• Taking advantage of synergies.

• Scientific communication

• Divulgation initiatives to society

• Collaboration with policymakers



~500 

researchers

Research 
Network

Communication 
Network

High diversity (geographally & disciplines)

Who are we?



Structure of Remedia: Research Network

• Cropping

• Forestry

• Livestock

• GHG Inventories

• Socio-economic

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

average N

CH4/ha

N2O/ha

NH3/haGWP/ha

Nox/ha

average P

1-Baseline

2

3

4

5

6

7

8

9

10

11

Sustainable

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

average N

CH4/ha

N2O/ha

NH3/haGWP/ha

Nox/ha

average P

1-Baseline

2

3

4

5

6

7

8

9

10

11

Sustainable

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

Mil Q

Biodiv

Landscape

Soil Q

Anim. Welfare

£/ milk

1-Baseline

2

3

4

5

6

7

8

9

10

11

Sustainable

SUSTAINABLE

[Nitrate]

[ Phosphorus]

GHG/ha

€/L leche

Milk quality

LANDSCAPE

Soil quality

Animal 
Welfare
+health

CLIMATE REGULATION
(GHG, C STORAGE)

AIR QUALITY

WATER QUALITY

AIR QUALITY

PROVISION

Soil protection
(structure, fertility)

BAseline

Biodiversity

CULTURAL/
ETICS

MARKET VALUE

(SOIL, FARM)

PROVISION

Modelling the synergies /trade-offs between GHG mitigation and agricultural ecosystem services

Modeling & Inventories

Laboratory & Greenhouse

Field & landscape



Activities: Workshops

Bilbao 2012 Zaragoza 2013

Valencia 2014
Madrid 2015

Caldes de Montbui, 2017

GRANADA, April 2018
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Activities: Blog

http://redremedia.wordpress.com/

> 500 followers

> 2000 monthly visits

http://redremedia.wordpress.com/


Activities: Publications

National Emission 
Inventories

Special Issue: "Mitigation and Quantification of GHG in 
Mediterranean cropping systems" 
Eds. Alberto Sanz-Cobena, Luis Lassaletta, Josette Garnier and 
Pete Smith. Eds.
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Activities: master courses

http://www.iamz.ciheam.org/es/education/advanced_courses_for_professionals/course_catalogue.html

http://www.iamz.ciheam.org/es/education/advanced_courses_for_professionals/course_catalogue.html


Activities: Proyects

CoPig:

Adaptation of dairy livestock to climate change

Assessment of orange pulp 
(by-product) as a feeding for 
pigs.

LivAGE: GHG mitigation in livestock housing

GRA Integrative Research Group meeting, 17th & 18th January 2018. INRA, 
Paris, France.



Activities: formation & 

divulgation

Webminars, MOOCs



Future Challenges:
Continue with the internationalization of Remedia…

…through our workshops.

France (INRA)

The nethelands

(WUR)
J.F. Soussana

Julio Mosquera

UK (RR)

Laura Cárdenas

Pete Smith



Future Challenges:
Continue with the internationalization of Remedia…

…through the blog & other dissemination initiatives
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Special Issue: "Mitigation and Quantification of GHG in Mediterranean cropping systems“

Alberto Sanz-Cobena, Luis Lassaletta, Josette Garnier and Pete Smith. Eds.

Agriculture, Ecosystems & Environment Vol 238 (Feb-2017)

14 contributions, 7 on N2O emissions

AGEE Special Issue on GHG mitigation in Mediterranean cropping systems

Achievements: inventories





Why should we consider a different EF for Mediterranean regions?

Different irrigation strategies Effect on N2O emissions? 

FurrowSprinklerDrip

Flood



Climatic gradient, different agronomic performance
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Objectives

1. Synthesize available field data of soil N2O emisions from Mediterranean cropping
systems

2. Propose (using meta-analysis) a more robust and reliable regional Emission Factors
(EF)

3. Identify the factors (soil type, water management, fertilization) controlling EF in
Mediterranean crops.

GRA Integrative Research Group meeting, 17th & 18th January 2018. INRA, 
Paris, France.
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Results: Water input and management

0.0 0.80.4 1.2

Emission factor (%)

IPCC Tier I default 
value

Flood (14)

Furrow (27)

Drip (52)

Sprinkler (45)

Mean EF for Mediterranean crops (223) 0.5 ± 0.1

0.9 ± 0.2

0.5 ± 0.3

0.5 ± 0.4

0.2 ± 0.5

Rainfed (62)

Irrigated (138) 0.6 ± 0.1

0.3 ± 0.2

Rainfed <450 mm (38)

Rainfed >450 mm (24) 0.3 ± 0.3

0.2 ± 0.3



Results: Fertilizer type + application rate

0.0 0.80.4 1.2

Emission factor (%)

IPCC Tier I default 
value

Organic liquid (30)

Organic solid (24)

Mixture (22)

Synthetic (124) 0.5 ± 0.1

0.5 ± 0.4

0.2 ± 0.3

0.8 ± 0.3

Inhibitors (23) 0.1 ± 0.3

100-400 kg N/ha(145)

>400 kg N/ha (15) 0.8 ± 0.5

0.5 ± 0.1

<100 kg N/ha (40)
0.2 ± 0.3
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Results: Crop type

0.0 0.80.4 1.2

Emission factor (%)

IPCC Tier I default value

Cereal (53)

Rice (14)

Other (33)

Mean EF for Mediterranean crops (200) 0.5 ± 0.1

0.5 ± 0.3

0.2 ± 0.5

0.3 ± 0.2

0.5 ± 0.4Perennial (19)

0.6 ± 0.3

Maize (47)

Horticulture (34)

0.8 ± 0.3



Case study: effect of EF choice on the estimation of Spanish N2O emissions

EFs

Temperate 

climate

Mediterranean 

climate

Current
Rain-fed crops 1.0% 1.0%

Irrigated crops 1.0% 1.0%

New EFs

Rain-fed crops 1.0% 0.27%

Irrigated furrow (27% surf.) 1.0% 0.47%

Sprinkler (24% surface) 1.0% 0.91%

Drip (49% surface) 1.0% 0.51%

Direct emissions



Temperate 

climate

Mediterranean 

climate
Total

Fertilizer N input (synth + org)

(Gg N yr–1)

Rain-fed crops 137 585 722

Irrigated crops 13 664 678

Total 151 1249 1400

Current EFs Rain-fed crops 1.4 5.8 7.2

Total N2O emissions Irrigated crops 0.1 6.6 6.8

(Gg N yr–1) Total 1.5 12.5 14.0

Rain-fed crops 1.4 1.6 3.0

New EFs Furrow (27%) 0.0 0.8 0.9

Total N2O emissions Sprinkler (24%) 0.0 1.5 1.5

(Gg N yr–1) Drip (49%) 0.1 1.7 1.7

Total 1.5 5.5 7.0

50% lower

Case study: effect of EF choice on the estimation of Spanish N2O emissions

Direct emissions



Achievements: Soil Carbon 
Sequestration

• Several publications (Pardo et al., 2017, AGEE; 
Aguilera et al., 2018, STOTEN) coming from 
collaborations within REMEDIA researchers.

• No nationally coordinated/funded C 
sequestration initiatives (with the exception of 
4 x1000, participation of INIA through Paloma 
Melgarejo).



Further steps

• MAPAMA & INIA promoting a research project 
to stablish Tier 2 N2O emission factors for 
Spanish cropping systems (expected to start 
April 2018).

• Meeting organized by INIA to present its plans 
for GRA coordination in Spain 6th February 
2018. (Hayden Montgomery, GRA). 

GRA Integrative Research Group meeting, 17th & 18th January 2018. INRA, 
Paris, France.


