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National and international projects e

contributing to IRG’s topics o SRR

 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). Build-
up a world-wide N,O database fluxes and their temporal variation
across different climates and ecosystem types.

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

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

* National research networks: REMEDIA (GHG mifigation in
agroforestry), RED NUEVA (to develop/improve) national GHG EF in
croplands and livestock systems: 2"d Workshop (Elche, Spain. April
2020).



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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Since 2012 rmedia

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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viiremedia VIl REMEDIA NETWORK WORKSHOP
workshop (21-22 April, 2020. Elche, Spain):
e ‘Circular economy to boost
el

environmental sustainability in the
Spanish agricultural sector’

UNIVERSITAS a frontiers Crop Biology and Sustainability
Miguel Herndndez '

Researchn lopic

' Route Map for a More
Sustainable Agriculture in

"
rsm ed 'I a Mediterranean Countries Using
Circular Economy and GHG Mitigation as
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m“-c&
‘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 NH

(Funded by the Spanish Government) 3 C H
EEZ-CSIC 4

UPM

1st workshop: April, 2019 &

(Lugo, Spain) UsC CEBAS-CSIC UJAEN-CEAS;AO
2nd workshop: April, 2020
(Elche, Spain)

—> Aiming to imrpove National Inventories in the agro-food
sector




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

Rainfed (62) . i 03+ 02
Ié,?nvivse;icl)\lﬁo Rainfed <450 mm (38) O i 02 + 023
Rainfed >450 mm (24 0 E
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Cayuela et al. 2017 (AGEE)



The importance of a Tier-2 transition in the
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DUSE GASES
Chapter 11: N,O Emissions from Managed Soils, and CO, Emissions from Lime and Urea Application

GLOBAL

factors (N application rate per fertiliser type; fertiliser type, liquid or solid form of organic fertiliser; irrigation and
type of crop with differences between legumes, non-leguminous arable crops, and grass) (e.g. Cayuela et al. 2017,
Chadwick et al. 2018, Rochette et al. 2018, Wagner-Riddle et al. 2017).

TABLE 11.1 (UPDATED)
DEFAULT EMISSION FACTORS TO ESTIMATE DIRECT N>O EMISSIONS FROM MANAGED SOILS

Aggregated Disaggregated
Emission factor Default Uncertainty . . Default Uncertainty
Disaggregation
value range value range
EF, for N additions from Synthetic fertiliser
. . . 0.016 0.013-0.019
synthetic fertilisers, organic inputs® in wet climates P CC, 2020
amendments and crop residues, : Py
and N mineralised from gols | ‘ooor—pys | QUEEN mPUESIIWED 0.006 | 0.001-0.011
. ; climates
mineral soil as a result of loss
f soil carbon' [kg N-O-N (k i i
g b (ke AL NP Gy 0.005 | 0.000-0.011
N)'] climates
Continuous flooding 0.003 0.000 -0.010
EFirr for flooded rice fields>’ 0.004 0.000 - 0.029 - .
[kg N2O-N (kg N)] : Single and multiple 0.005 0.000—0.016
drainage ' ’ ’
EFspre, cpp for cattle (dairy, non- Wet climates 0.006 0.000 - 0.026
dairy and buffalo), poultry and 0.004 0.000-0.014
pigs® [kg N2O-N (kg N)!] Dry climates 0.002 0.000 - 0.006

EFspre, so for sheep and ‘other

animals’3 [kg N2O-N (kg N)*] 0.003 0.000-0.010 | - ) )

Sources:

! Stehfest & Bouwman 2006; van Lent et al. 2015; Grace et al. 2016; van der Weerden et al. 2016; Albanito et al. 2017; Cayuela et al. 2017;
Liu et al. 2017; Rochette et al. 2018.

2 Akiyama et al. 2005; Albanito et al. 2017; Cayuela et al. 2017.




Indirect GHG emissions s
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NH3 Emissions kgN/ha
\ <10
B 11-17
B 18-20
B 2 -39
-«

Sanz-Cobena et al. 2014 (Env. Res. Lett.)
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Retention 76 % in temperate catchments

/

N retention (%) TEMP
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Retention 95 % Iin Mediterranean catchments

Romero et al. (2016)
STOTEN



Complete budget of emissions under L SLOBAL

different strategies ALLIANCE

ON AGRICULTURAL GREENHOUSE GASES

<
g 4000
£ 3000
2000
1000 I I
n ]

Drip  Sprinkler Furrow  Drip  Sprinkler Furrew  Drip  Sprinkler Furrew  Drip  Sprinkler Furrow
Surface water Underground water, 200 m Surface water Underground water, 200 m
100 kg N 300 kg
B Infrastructure ™ Energy use baseline WEnergy use lifting  © Fertilizer production W N20, indirect W N20, direct

Sanz-Cobena et al. (2017) Agr. Ecosys. Environ.



Zootecnic documents for Spanish Ministry of L GLOBAL
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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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Round table: GHG

mitigation in Mediterranean
agricultural systems

ADRID 2019

K’ INIA

Instituto Nacional de Investigacion
y Tecnologia Agraria y Alimentaria

- -
UNIVERSIDAD
POLITECNICA
DE MADRID

Centro de Estudios e Investigacion para
la Gestion de Riesgos Agrarios y Medioambientales

POLITECNICA



GLOBAL

Transference and dissemination RESEARCH

ALLIANCE

ON AGRICULTURAL GREENHOUSE GASES

ClHEAM 4‘-) il&ég«Qé s e First edition
N (March 2018)

Advanced Course

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

Zaragoza (Spain), 12-16 March 2018

ViEw. ke NSPRIVIES SR SCUUA G VI A S LTI S

for reducing non-biogenic GHG emissions
Lectures are d by applied les, practical work 32 ’ Shptions g oge!
and debates. Pracuul sessions will be devoted to improving the 53: Balaacing CO2 remorals
skills of participants in the use of process-based models and the 5.4. Options for reducing indirect GHG emissions (NO3-
interpretation of their outputs. Furthermore, during the course cking, INEIS Sl N Eh)
participants will work in groups to discuss and apply the 6. National GHG Inventories (7 hours)
methodology for national inventories of GHG emissions based 6.1. The importance of the IPCC National Inventories
on case studies. 6.2, Existing IP(L hucd methods
" 6.3. Drawback and
l"uucxpams wnll be m\:!‘:ei:o pmwde a;:;f:‘?:? ek spf:ﬁi 6.4, Improving national inventories
Rg»ns These reports will be distributed to all participants and N L b e e
S 7. Socio of GHG mitigation (5 hours)
7.1. The marginal abatement cost curve methodology (MACC)
7.1.1. Key steps of the process
E Prog = 7.1.2. Examples from different countries
1. Context (1 hour) 7.2. Barriers for mitigation implementation
L.1. Agricultural sector and climate change with 2 focus in the 7.3. Debate on how MACC can help decision making
Mediterranean area: feedback and feedforward interactions 8. Decision-making oriented tools (2 hours)
1.2. Potential role of agriculture to meet Paris Agreement 8.1. Decision support systems
expectations 8.2. User-friendly tools
13. Sus_uim'ble intensification, how greenhouse gases (GHGs) 8.3. Open-access databases
fit in this definition 9. Round table discussion (2 hours)
2. Sources and drivers controlling GHG emissions at different 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) L. LASSALETTA, IMBE-CNRS, Aix-en-Provence (France)
M. BERNOUX, FAO, Roma (Italy) E. MILNE, CSU, Fort Collins (USA)
K. BUTTERBACH-BAHL, IMK-IFU, KIT, S. PELLERIN, INRA, Bordeaux (France)
Garmisch-Partenkirchen (Germany) A. del PRADO, BC3, Leioa (Spain)
L. CARDENAS, Rothamsted Research, Devon A. SANZ-COBERA, UPM, Madrid

Spain)
(United Kingdom) R. TEIXEIRA, MARETEC, IST-Univ. Lisboa {Portugal)
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Tor Better Uveiboods In Dry Aress.
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Advanced Course

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

Zaragoza (Spain), 12-16 March 2018

it

PARTICIPANTS

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

« Algeria

« Egypf

« Italy

« Morocco
 Malta

« Panama
» Portugal
« Spain

« Tunisia

« Turkey
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Second edition (March 2020)

co, (@D Sumeste  romedia

X IFICA DE M
ed DE GASES D EFECTO. INVERNADERO €N E
United Nations J DEGASES OF (HECT0 | L

ALLIANCE

Advanced Course

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

Zaragoza (Spain), 30 March - 3 April 2020

« This new edition is supported by GRA and 4per1000 inifiative.
« 30 new students will attend this edition.
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Advanced Course

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

Topics covered in the course:

— Better understanding of the sources and drivers controlling GHG emissions

from cropping systemes.

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

— Criteria for designing and improving national inventories.

— An overview of state-of-the-art methods for measuring GHG emissions and

soil C changes.

— Improved skills in the use of simulation models and tools for estimating GHG
emissions and soil C changes at different scales.

— A holistic view of available tools to support informed decision making.
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Advanced Course

GREENHOUSE GAS ASSESSMENT AND MITIGATION |
IN AGRICULTURE: CONCEPTS, METHODS

AND SIMULATION TOOLS

Lecturers:

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

K. BUTTERBACH-BAHL, IMK-IFU, Garmisch-Partenkirchen (Germany)
L. CARDENAS, Rothamsted Research, Devon (United Kingdom)

C. CARDOSO LISBOA, Rothamsted Research, Harpenden (United Kingdom)
R. FARINA, CREA, Rome (ltaly)

A. FERRARA, FAO, Roma (Italy)

T. MORAIS, Universidade de Lisboaq, Lisboa (Portugal)

S. PELLERIN, INRA, Bordeaux (France)

A. del PRADO, BC3, Leioa (Spain)

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

V. BLANFORT, CIRAD, Montpellier (France)

F. ESTELLES, Univ. Politéenica Valencia (Spain}
K. KLUMPP, INRA, Clermont-Theix (France)

D. MORAN, SRUC, Edinburgh {United Kingdom)

A. MOTTET, FAO, Roma (lsaly)

S. PELLERIN, INRA, Bordeanx (France)

A. ded PRADO, BC3, Leioa (Spain)

D. STYLES, Bangur Univ. (United Kingdom)

CIHE

M IAVARGA

Wicarpa remedia )
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rednueva

network for updating emission
values in spanish agriculture

DE GASES DE EFECTO INVERNADERO EN EL
SECTOR AGROFORESTAL

bc?

BASQUE CENTRE

FOR CLIMATE CHANGE
Klima Aldaketa lkergai
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Centro de Estudios e Investigacion para
la Gestion de Riesgos Agrarios y Medioambientales

A58 UNIVERSITAT
UM POLITECNICA
¥2/ DE VALENCIA




