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No specific contributions to IRG but GLOBAL

national and international projects S
Contributing 'I'o IRG’S ‘I'opics ON AGRICULTURAL GREENHOUSE GASES

- International initiatives: (e.g.) FAO-IAEA research group on N,O mitigation
and C sequestration in cropping systems; ILTER (International Long Term
Ecological Research Network)

* National research projects on N and C management towards sustainable
cropping systems (e.g. Agrisost, others).

- National research inifiative to improve N,O EF in cropping systems (from Tier
1 to Tier 2).

« Jootecnic documents for Spanish Ministry of Agriculture, Fisheries and Food

« National research networks: REMEDIA (GHG mitigation in agroforestry), RED
NUEVA (to develop/improve) national GHG EF in croplands and livestock
systems.

 GRA meeting in Madrid (February, 2018): proposal for GRA sub-group in
Mediterranean areas
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« Gestion de deyecciones en sistemas productivos de vacuno de
leche de la cornisa cantdbrica. De la explotacion al territorio:
Eficiencia del uso de nutrientes, mitigacion de gases de efecto
invernadero y reduccién de la huella de C. RTA 2015-00058-C06-04
2017 —2020. Partners: Serida, Ingacal, BC3, Intia

* Propagating innovations for more resilient dairy farming in the
Atlantic area 2018 -2021 Partners: INGACAL, SRUC, IDELE, Teagasc,
CAFRE, INRA, AHDB, UTAD, Chambre d’'agriculture Bretagne

- Tecnologia Destinada A La Sostenibilidad De Los Sistemas
Agricolas. 2019 -2022 Partners: UPM, INIA, CIEMAT, UAM. Programa
de Investigacion financiado por la Comunidad de Madrid y los
Fondos Estructurales Europeos (AGRISOST-CM, S2018/BAA4330)

e Ofthers...



National networks coniributing to IRG’s topics

Workshops

Blogs &

MLCAYUELA

Web especifica para contenidos de la Global Research
Alliance (GRA) dentro del portal de Investigacion
Agroalimentaria y Forestal AGRIPA

El INIA ha desarrollado una pagina web dentro del portal de Investigacion Agroalimentaria y
Forestal AGRIPA (www.agripa.org) especifica para los contenidos relativos a la GRA, (
http://gra.agripa.org/), y en particular para informacion de presentaciones e informes de
reuniones con el fin de que puedan estar disponibles como informacion compartida.

La pagina ha sido disefiada con una estructura basica que puede ser ampliada con las

ueerencias gue consideréis, | 3 intencién del INIA es mantener esta paeina direc
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RED CIENTIFICA DE MIMGACION DE EMISIONES
400 -500 personas DE GASES DE EFECTD INVERNADERD EM EL
SECTOR AGROFDRESTAL

Red de
investigacion

Biofisica, social, econdmica, politicas
Laboratorio, parcela, granja, paisaje, regional
Experimentos, modelizacion, ACV, inventarios
Convencional, ecoldgico, conservacion,
Atlantico, mediterraneo, montafia,

Carbono, nitrégeno, emisiones indirectas
Suelo, planta, aire, agua, forestal, animal,

transferencia

I tes [ ]
P 2 I I
Mecanisticos, empiricos, estadisticos, holisticos
Deterministicq

Courses T — B

Strategies for greenhouse gas|
agriculture: A feview

M Qe
RS, Gimenc'. A Ve, P S
Direct nitrous axide emissions in Mediterranean dimate cropping () ...

systems: Emission factors based on 3 meta-analysis of available
measurement data

Curso Avanzado

Marka L Cayuela”. Eduardo Agudera”. Alberto Sane-Cobens'. Dean C. Adums”
e Barton’. Rebwcca Ryals*. Whewdee L Siver. Marta A Altaro’
e Sauth”, Josette Garnier”. Ciles Billen”. Lex Bouwerast

EVALUACION Y MITIGACION DE LAS EMISIONES DE GASES
DE EFECTO INVERNADERO EN AGRICULTURA:
CONCEPTOS, METODOS Y HERRAMIENTAS DE SIMULACION

Zaragoza (Espaiia), 12-16 marzo 2018

n Objetivo del curso Dry Areas (ICARDA), y s Red REMEDIA (Red cientifica de
mitigacion de emisiones de gases de cfecto inv end sec
En of marco del Acverdo de Paris wobre ef Cambio Climitico,  yor agroforestal. El curso se ceebrari en of Insituto

ponsable 3 antropo.
hnics e GEI cn o manda. Nemerao cxtadics indicmn goe
existe potencial para reducir las emisiones de GEl y favorecer ¢l

1 curso e una duracién de una semams y s desarrollar, 0
-..umn..k...ommh-w agricolas. No obtante, fs emi- B0

mafiana y tarde, del 12 al 16 de marzo de 2018.

& more...
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m‘-d\
‘Assessment of GHG EFs in the Spanish agricultural o &

sector’ rednueva

network for updating emission
values in spanish agriculture

Network for Updating Emission Values in spanish Agriculture

« To define EFs evaluation criteria/review existing methodologies

+ To explore GHG measurement approaches

« To identify 'gaps of knowledge'

« To promote internationalization and communication with policymakers
and stakeholders

USC CEBAS-CSIC UJAEN- CEAoyA()




Global assessment of N,O emission from GLOBAL

aquatic and terrestrial ecosystems: the ILTER- PALANCGE
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N initiative

ER

The ILTER-N initiative aims to foster global collaborative and
comparative research on the fluxes of N,O from aquatic and
terrestrial ecosystems, with an emphasis on long-term
measurements.

33%
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site networks. In our initial responses, 90 S ——
SI'I'eS repor'l'lng NQO meOSUI"emenTS Wl'I'h Crop Forest Grassland Aquatic  Other  Peatland Shrubland
varying sampling intensity and
methodology.

Workshop planned in Madrid (fall 2019)
William H. McDowell, Allison Herreid, Luis Lassaletta, Hideaki Shibata, Alberto Sanz-Cobena, Jody Potter



National research initiative to improve N,O
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inventories network
IPCC Tier | default value

Rainfed (62) . i 03+ 02
IérC;]ViVSeSri(l)\IﬁO Rainfed <450 mm (38) O i 02 + 023
Rainfed >450 mm (24) 0 E
factors . 03x03
thaﬂ ..................................................................... .: ........
temperate Irrigated (138) —— | 0.6+0.1
Furrow (27) 0 . 05%04
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Mean EF for Mediterranean crops (223) - i 05%+0.1
| | | [ | ; |

00 04 0.8 1.2
Cayuela et al. 2017 (AGEE)



The importance of a Tier-2 transition in the RESEARCH
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Input to Mediterranean crops N,O Tier 1 vs Tier 2
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Revised methodology for Spanish National Inventory of Livestock emissions (TIER Il) based
on IPCC guidelines(2006) and EMEP/EEA (2013) to calculate National NH;, NO, NO,, N,O,
CH, COVNM, PM2,5, PM10 and TSP emissions.

Bienvenidos - Benvinguts - Benvidos - Ongi elorri - Benvinguts - Welcome - Bienvenues

S

Balance de nitrégeno e inventario de emisiones de gases foya0i BASES ZOOTECNICAS PARA ,EL CALCULO D€L BALANCE
—A ALIMENTARIO DE NITROGENO Y DE FOSFORO

Produccion y mercados ganaderos

Las actividades ganaderas contribuyen a la emisidn de gases de efecto invernadero y de otros contaminantes BOVINO
Trazabilidad animal a la atmdsfera. La fermentacidn entérica de los herbivoras libera directamente metano (CH4), mientras que su BASES ZOOTECNICAS

excreta emite, ademas de metano, amoniaco (NH3), 6xidos de nitrdgeno (NO, NO2, N20) y otros compuestos PARA EL CALCULO DEL ° LECHE
Sanidad animal e higiene ganadera orgdnicos voldtiles no metanicos (COVNM). Por otra parte, as tareas necesarias para la cria y manejo del BALANCE ALIMENTARIO

ganado y de su excreta generan material particulado que permanece en suspensidn aérea y que puede DE NITROGENO Y
(CEMETT @I T i e afectar a la salud humanay al balance radiativo del sistema Tierra-aimdsfera. FOSFORO * NODRIZAS

Etiquetado de la produccidn primaria

* CEBO

El Sistema Espafiol de Inventario (SEI) tiene |a responsabilidad de calcular el total de emisiones de cada uno
dio ambiente de los contaminantes citados, para cada una de las categorias y actividades ganaderas consideradas porla
normativa internacional y de la UE Estas emisiones deben ser estimadas de acuerdo con directrices
establecidas por el Panel Intergubernamental sobre Cambio Climético (IPCC) y el Programa Europeo de
Evaluacidn y Control Ambiental (EMEP/EEA). Adicionalmente, el Ministerio de Agricultura y Pesca, Alimentacion
ECOGAN. Calculo de emisiones y ¥ Medio Ambiente debe elaborar anualmente un “Balance de Nitrdgeno y Fdsforo en la Agricultura Espafiola”

Balance de nitrégeno e inventario de
emisiones de gases

consumos

Jomnadas técnicas y publicaciones
Alimentacién animal - SILUM
Zootecnia

Laboratorios de Sanidad y Genética
animal

Reuniones sectoriales

Dias mundiales y fechas destacadas
Senvicios

Ayudas y subvenciones

Estadisticas

Formacién, congresos y jornadas
Legislacion

Participacion pulblica
Planes y estrategias

Proyecios de cooperacion

(BNAE) para dar respuesta a los requerimientos de Eurostat.

La Subdireccidn General de Medios de Produccién Ganaderos, Punto Focal informativo de determinados
aspectos de las actividades ganaderas dentro del SEI, es responsable de la elaboracidn de las guias
metodoldgicas para la determinacidn del balance de nitrdgeno y fosforo de las especies animales que
conforman la ganaderia espafiola, que proporcionan una informacién completa y detallada para satisfacer las
necesidades del SEl y del BNAE.

La metodologia desarrollada satisface los requisitos en las dtimas edi de las guias IPCC
(2008) y EMEP/EEA (2013), permitiendo la estimacidn de las emisiones de NH3, NO, NO2, N20, CH4,
COWNM, asi como la materia particulada (PM2,5, P10y TSP) con un nivel de complejidad avanzado (TIER I1).

Afin de garantizar |a transparencia en |a determinacién de estas emisiones, se procede a |3 publicacidn de I3
metodologia, pardmetros y los datos utilizados, que serdn de obligada revisidn en la medida que avancen los
conocimientos cientificos y técnicos v, al menos, con una periodicidad quinguenal.

Guias para el calcule del i io de nitrégeno y fosforo

[ Bases zoolécnicas para el calculo del balance alimentario de nitrégeno v fésforo en équidos

3 pases zootécnicas para el caloulo del balance slimentario de nitrégeno v fésforo en porcino blanco.

B Bases zootécnicas para el calculo del balance alimentario de nitrégeno v fésforo en aves de carne

@ Bases zootécnicas para el calculo del balance alimentario de nitrégeno y fésforo en aves de puesta

Octubre 2018
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inventories development/improvement
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Future actions: proposal of GRA/IRG case
study in Mediterranean countries for (e.g.) fuiiaNe:

ALLIANCE

inventories development/improvement™

Particular dynamics in the Mediterranean region

GLOBAL

The Mediterranean basin

California «” V" MEDITERRANEIZATION
Mediterranean type
climate areas
worldwide
Chil
7 South ¥ ‘l ke 4
Africa Australia
Highly populated areas High risk of soil degradation

Hot spot of biodiversity Highly vulnerable to climate change
Unique agriculture Water scarcity



Research work already carried out: (e.g.) AGEE GLOBAL
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Special Issue on GHG mitigation in Mediterranean ALLANGE
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Regions with a Mediterranean climate

Agriculture
Ecosystems &
Environment

”
s .
-

-z ; .
o vt o

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



AGEE Special Issue on GHG mitigation in S+

Mediterranean cropping systems: Indirect and R ANGE
induced GHG emissions ON AGRICULTURAL GREENHOUSE GASES
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Sanz-Cobena et al. 2017 (Agric. Ecosyst. & Environ.)



AGEE Special Issue on GHG mitigation in St

Mediterranean cropping systems: Significant R ANGE
net import of protein-rich crops for feed B T
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Sanz-Cobena et al. 2017 (Agric. Ecosyst. & Environ.)
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Huge amount of manure over the crop needs: direct and indirect
increase of emissions
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Lassaletta et al. (in prep)
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Research gaps: Number of papers considering N,O emissions in Mediterranean
areas per Tg N,O emitted (CO,eq) by crop type in Spain

Papers/Tg CO2eq

140 Aguilera et al. (In

prep.)
o0 No scientific
information

80

60

40

I \
20
%% bbe < & S

E.g. Total emissions in Spanish grain legumes lower than in olive orchards

~




Transference and dissemination
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Advanced Course

GREENHOUSE GAS ASSESSMENT AND MITIGATION
IN AGRICULTURE: CONCEPTS, METHODS
AND SIMULATION TOOLS

ViEw.

Lectures are d by applied les, practical work
and debates. Practical sessions will be devoted to improving the
skills of participants in the use of process-based models and the
interpretation of their outputs. Furthermore, during the course
participants will work in groups to discuss and apply the
methodology for national inventories of GHG emissions based
on case studies.
Participants will be invited to provide a brief report about GHG
in the g systems of their specific

Rg»ns These reports will be distributed to all participants and
lecturers.

E Programme
1. Context (1 hour)
1.1. Agricultural sector and climate change with a focus in the
Mediterranean area: feedback and feedforward interactions
1.2. Potential role of agriculture to meet Paris Agreement
expectations
1.3. Sustainable intensification, how greenhouse gases (GHGs)
fit in this definition
2. Sources and drivers controlling GHG emissions at different

Zaragoza (Spain), 12-16 March 2018

Sk NSPRIIES UL SEM S UV AL L MEIN SHRaSE
52. ’ Options for reducing non-biogenic GHG emissions
5.3. Enhancing CO2 removals
5.4. Options for reducing indirect GHG emissions (NO3-
leaching, NH3 and NOx)
6. National GHG Inventories (7 hours)
6.1. The importance of the IPCC National Inventories
6.2, Existing IP(‘L hucd methods
6.3. Drawback and
6.4, Improving national inventories
6.5. Practical work based on a case study

7. Secio- of GHG mitigation (5 hours)
7.1. The marginal abatement cost curve methodology (MACC)
7.1.1. Key steps of the ess
7.1.2. Examples from different countries
7.2. Barriers for mitigation implementation
7.3. Debate on how MACC can help decision making
8. Decision-making oriented tools (2 hours)
8.1. Decision support systems
8.2. User-friendly tools
8.3. Open-access databases
9. Round table discussion (2 hours)
9.1. Priorities on GHG research

scales: from the soil aggregate to the agri-food system (2 hours) 9.2, How to i ivize the impl ion of mitiga
2.1. Basic processes underlying emissions of CO2, N20, CH4 measures
GUEST LECTURERS

J. ALVARO-FUENTES, EEAD-CSIC, Zaragoza (Spain)
M. BERNOUX, FAO, Roma (Italy)
K. BUTTERBACH-BAHL, IMK-IFU, KIT,
Garmisch-Partenkirchen (Germany)
L. CARDENAS, Rothamsted Research, Devon
(United Kingdom)

L. LASSALETTA, IMBE-CNRS, Aix-en-Provence (France)
> SA)

ioa (Spai
A.SANZ-COBENA UPM Madrid (Spain)
R. TEIXEIRA. MARETEC, IST-Univ. Lisboa {Portugal)
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ALLIANCE

Advanced Course ON AGRICULTURAL GREENHOUSE GASES

GREENHOUSE GAS ASSESSMENT AND MITIGATION
IN AGRICULTURE: CONCEPTS, METHODS
AND SIMULATION TOOLS

g N W e T ==
O BJ E CTI V Es Zaragoza (Spain), 12-16 March 2018 o i e . * e S| Ct IO
goza (Spain) T =

« Beftter understanding of the sources and drivers
controlling GHG emissions from agricultural systems.

« An overview of state-of-the-art methods for measuring -
GHG emissions and soil C changes. o

« Improved skills in the use of simulation models and tool¢ ek
for estimating GHG emissions and soil C changes at
different scales.

* Insights on GHG mitigation options and their socio-
economic assessment. e

« Criteria for designing and improving national 2.
inventories. g

« A holistic view of available tools to support informed
decision making.

2) Structure of GHG models

gas submodel in the Daycent model




4 #4ICARDA remedia GLOBAL

Transference G RESEARCH

ALLIANCE

A dinced Tares ON AGRICULTURAL GREENHOUSE GASES

GREENHOUSE GAS ASSESSMENT AND MITIGATION
IN AGRICULTURE: CONCEPTS, METHODS
AND SIMULATION TOOLS

L E CT U R E Rs Zaragoza (Spain), 12-16 March 2018

J. ALVARO-FUENTES, EEAD-CSIC, Zaragoza (Spain)

M. BERNOUX, FAO, Roma (Italy)

K. BUTTERBACH-BAHL, IMK-IFU, Garmisch-Partenkirchen
(Germany) \
L. CARDENAS, Rothamsted Research, Devon (United Klngdom)
L. LASSALETTA, UPM, Madrid (Spain)
E. MILNE, CSU, Fort Collins (USA)

S. PELLERIN, INRA, Bordeaux (France)

A. del PRADO, BC3, Leioa (Spain)

A.SANZ-COBENA, UPM, Madrid (Spain)

R. TEIXEIRA, Universidade de Lisboaq, Lisboa (Portugal)

=
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Advanced Course

GREENHOUSE GAS ASSESSMENT AND MITIGATION
IN AGRICULTURE: CONCEPTS, METHODS
AND SIMULATION TOOLS

Zaragoza (Spain), 12-16 March 2018

PARTICIPANTS

| W mh

31 Participants (selected from >100
applications) from 10 countries:

« Algeria

« Egypf

« Italy

« Morocco
 Malta

« Panama
» Portugal
« Spain

« Tunisia

« Turkey
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Strong support from GRA (NZ) with 10 grants for students in developing countries

r(’

.ﬁ‘dvanced cour

Organisation

C l M nited Nations ALLIANCE

ON AGRICULTURAL
‘GREENHOUSE GASES
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|IAM ZARAGOZA
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Scholarships

Candidates from Mediterranean CTHEAM member countries, FAO
member countries, institutions of GRA member countries in Africa
Latin America and the Caribbean, and ICARDA Middle East and
North Africa partners may apply
fees and for scholarships coverin,
accommodation.

for scholarship

s covering registration
g the cost of travel and full board

Candidates from other countrics who require finandial support shoald
apply dircctly to other national or international institutions.

E Insurance

It is compubsory for participants to have medical insurance valid for
Spain. Proof of insurance cover must be given at the beginaing of the
course. Those who so wish may participate in a collective insurance
policy taken out by the Organization, upon payment of the stipalated
sum.

Teaching organization

The course requires personal wark and interaction among participants
and with kecturers, The international characteristics of the course favour
the exchange of cxperiences and points of view,

Lectures are complemented by applicd examples, practical work and
debates. Practical sessions will be devoted to improving the skills of
participants in the use of guidelines and models for GHG emission
calaulation, mi ment and carbon ion (inchuding

for National Inventorics). In a final round table discussion participants

will have the opportunity to put forward policies and action plans for

mitigation and adaptation in the Mediterranean region.

Pasticipants will have to provide before the course a brief document

about the situation, perspectives and challenges within their countries
SAhesation

§ and aday strategies for bvestock systems.
These reports will be distributed to all participants and lecturers and
will be the basis for joint discussion.

u Programme

. Context (3 hours)
L L Livestock and climate change with

area: sector trends, contribution to Greenhouse Gases (GHG)

focus on the Mediterranean

emissions and mitigation strategics
Climate change scenarios, impacts on Mediterranean [
and adaptation strategies

Importance of IPCC National GHG Inventories and
methodolagics

estock

-

. Pocential role of livestock to meet Paris Agreement expectations
under Nationally Determined Contributions (NDCs).
Koronivia Joint Wark on Agricslture (COP23 2017)

. Discussion based on the situation, perspectives and challenges
in participants’ countries

»n

reenhouse gases from livestock systems (3 hours)
Livestock systems, components and interactions
Emitting processes and reduction

2.2.1. Animal level

™
NN 0

Manure level
. Feeding and feed production level
Carboa sequestration

Measuring and monitoring livestock GHG emissions and sinks

(4 hours)

3.1, What should we measure and why?

3.2. Methodological challenges: ~ spatial/temporal  variability,
sampling issues, uncertaingy, etc.

3.3. Review of ficld and laboratory methods: limitations and

pportuniticx. Low cost procedures and new devel
3.4. Data collection, management, standardization and reporting

4. Main strategics for mitigation (4 hours)
4.1, Productivity gainy and efficiency
4.2. Better integration of livestack in circular biocconamy
4.3. Enhancing carbon sinksfoffsets
4.4. Practical work on the estimation of soil carbon
4.5. Demand-side approaches

Climate change adaptation strategies for livestock (3 hous)

5.1. Review of impact and existing adaptation strategies/options by
regions and production systems

5.2. How to include fivestock in National Adaptation Plans?

5.3. Case seudy on responses to drought (carly warning systems,

index based approach and feed cmergency)

5.4. The issuc of establishing feed balances

5.5. Discussion on climate change adaptation opportunitics

6. Modell hes for ing GHG ions and

wn

mitigation measures at different scales (11 hours)

6.1. What should we model and why?

6.2. Types of models: averview, data requirement, limitations und
opportunitics, appl as and outputs

3. Life cycle assessmeat (LCA): products footprints

Synergies and trade-offs between mitigation and adaptation

measures. Examples of successful practices
6.5. Practical work on modelling
65.1. A simple field scale model for grassland systems:
NCYCLE
. Livestock GHG
of Tier I emissions based on 2 country case
6.5.3. Global to subnational scale and LCA approach: FAQ
Jlobal Livestock Environmental Assessment Model
interactive (GLEAM-i}
. Socio-cconomic assessments and policies (4 hours)
7.1. The marginal abatement cost curve methodology (MACC)
7.1.1. Key steps of the process
7.1.2. Examples from different countries

National Inventories: basic calaulation

o
=

Adaptation cost curves
Accounting for multi-functionality
Policy mechanisms available to address livestack and climate

change issues

o

Round table discussion (2 hours)
8.1. Prioritiex on knowledge for mitigation and
8.2. Barriers for mitigation and adaptation implementation in

d

Mediterrancan countries
8.3. How to inceativize the implementation of mitigation and
adapeation measures

GUEST LECTURERS
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WP or TF based on the IRG of GRA focused on

GLOBAL

GHG Iinventories In Mediterranean areas. R ANGE

Case Stu dy_ Spal n ON AGRICULTURAL GREENHOUSE GASES
«  Momentum: institutional support for N,O inventory; REMEDIA Network, others.

« Countries under Mediterranean climatic conditions (fully or partially):
Australia, Chile, Egypt, France, Italy, South Africa, Spain. Number of
Mediterranean countries from (e.g.) north Africa involved in GRA could be
increased and the development/improvement of national GHG inventories
achieved.

« Climatic and crop management particularities affecting GHG mitigation
(and adaptation). Risk of Mediterranization

« Vulnerable area where mitigation and adaptation need to be addressed
coordinately

« Less explored systems than other regions although relevant research
initiatives already taken (recently) and planned

« Relevant capacity building initiatives and transference activities carried out
and planned (with the support of GRA)
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