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Initiated 2009, Established 2011
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GHG emissions by sector, 1990-2011 average
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Source: ULN. Food & Agriculture Organization.
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GRA 46 Members and Partners

uolldnpoiljul

e Dbrings countries
together to find ways to
grow more food with
lower emissions

by improving global
cooperation in research

e to support farmers,
policies and other
International
organizations

RESEARCH PROGRAM ON

Climate Change,
Agriculture and
Food Security
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Presentation Notes
Let me introduce GRA. It is a platform of national governments and their research institutes: with membership of almost 50 countries at the moment

It is there to....<1, 2,3th bullets>

It has a strong link and active cooperation with many international organizations susch as FAO, World Banl, GCIAR, SAI, World Framers organziation and many more.
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ALLIANCE OF 5 GROUPS;
15 NETWORKS; 3000 RESEARCHERS
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How It works....

Stock take & Networks &
inventories databases

Capability “ Research
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What it brings...........

BETTER UNDERSTANDING
v Networks of esearchers
v Workshops

v’ Trainings & Fellowships

BETTER PRACTICES

v'Knowledge Hubs & Kiosks
v'Technology Transfer
v'Mitigation options
v'Adaptation options
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Global Scope:

South America
Central America

South East Asia
South Asia

West Africa
East Africa

Central & East Europe
Mediterranean
Central Asia

Regional Actions
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Genotyping Low Methane
Production for Selection

Improving Feed Quality and
Digestibility, Rumen Microbes

Improving Animal Health and
Husbandry Conditions

Manure Management: Collection,
Storage and Utilisation

Improving C Sequestration Soils

Precision Livestock Farming
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Food security
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The Dual Challenge

Healthy Food and Nutrition ...

.... for > 9 Billion People in 2050 ...
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Global population and food supply - 1961 to 2051
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Presentation Notes
Have a look at undernourishment, as proxy for food security
Good progress, but still very high in absolute numbers: 795 million (just over 1 in 9 people)

به یک نگاه در سوء تغذیه، به عنوان پروکسی برای امنیت غذایی�پیشرفتخوب  است، اما هنوز هم بسیار بالا در تعداد مطلق: 795 میلیون (بیش از 1 در 9 نفر)
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World population keeps growing, unclear when peaking shall happen, depending on projections
But, the trend is looking god, next slide
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Figure 1.1

Per capita food consumption (kcal/person/day)
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But more people is only part of the story, people also eat more and, importantly, different.
Here is the more, projected to 2050
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l-«emand for animal products is growing rapidly in developing
countries
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20t century 215t century
Green Revolution White Revolution
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It's a milk revolution.
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ARDPERI Food Security and 8
Nutrition o
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T ECTECEEN E
Food broducti o Food preparation
0od production Intra-household distribution of Nutrition knowledge
. food Cultural traditions
Storage and processing of
food e Income/ Aid _— el @
s Child care
Transport and distribution Markets/Prices lllness management
Food trade ( M-X) ) Clean drinking water
Sanitation & Hygiene

Stability Energy

In food availability:
Natural and man-made disasters
Accumulation of stocks
Diversification

In food access:
Economic cycles and shocks
Diversification
Livelihood & coping strategies
Safety nets

In food utilization:
Constant access to health care
Clean drinking water & sanitation
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I Best condition (68,8-89,5 band)

Good condition (51,1-68,7 band)
| Mild condition (35,2-51,0 band)
[ 52 contidition (18,4-35,1 band)

Kavnak: Economist Intelligence Unit -EIU (2012)




g Diminishing growth rates
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This is how:
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The increased demand and the changes in type of agricultural producs demanded are having an impact on the environment.
Yes, we have been able to feed more and more peole from less and less arable land.
How was this possible?
افزایش تقاضا و تغییرات در نوع محصولات کشاورزی خواستار داشتن یک تاثیر بر محیط زیست.�بله، ما قادر به تغذیه بیشتر و بیشتر مردم از زمین کمتر و کمتر قابل کشت بوده است.�چگونه ممکن بود؟
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e Resources of GHG

— Industries (Fossil

fuels)

— Agricultural lands
(Soil, fertilizer etc.)

— Deforestation

33



Climate Change

RCP 2.6 RCP 8.5

Change in average surface temperature (1986-2005 to 2081-2100)

-2100)

2005 to 2081

3

Change in average precipitation (1986
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Presentation Notes
All figures © IPCC 2013

RCP = Representative Concentration Pathways: time-dependent projections of atmospheric greenhouse gas (GHG) concentrations

RCP 8.5 looks at 1370 ppm CO2/e (4.9C temperature rise)
RCP 6.0 looks at 850 ppm CO2/e (3C temperature rise)
RCP 8.5 looks at 650 ppm CO2/e (2.4C temperature rise)
RCP 8.5 looks at 490 ppm CO2/e (1.5C temperature rise)


Figure SPM.8, Panels a and b

Complete caption of Figure SPM.8:
Figure SPM.8 | Maps of CMIP5 multi-model mean results for the scenarios RCP2.6 and RCP8.5 in 2081–2100 of (a) annual mean surface temperature change, (b) average percent change in annual mean precipitation, (c) Northern Hemisphere September sea ice extent, and (d) change in ocean surface pH. Changes in panels (a), (b) and (d) are shown relative to 1986–2005. The number of CMIP5 models used to calculate the multi-model mean is indicated in the upper right corner of each panel. For panels (a) and (b), hatching indicates regions where the multi-model mean is small compared to natural internal variability (i.e., less than one standard deviation of natural internal variability in 20-year means). Stippling indicates regions where the multi-model mean is large compared to natural internal variability (i.e., greater than two standard deviations of natural internal variability in 20-year means) and where at least 90% of models agree on the sign of change (see Box 12.1). In panel (c), the lines are the modelled means for 1986−2005; the filled areas are for the end of the century. The CMIP5 multi-model mean is given in white colour, the projected mean sea ice extent of a subset of models (number of models given in brackets) that most closely reproduce the climatological mean state and 1979 to 2012 trend of the Arctic sea ice extent is given in light blue colour. For further technical details see the Technical Summary Supplementary Material. {Figures 6.28, 12.11, 12.22, and 12.29; Figures TS.15, TS.16, TS.17, and TS.20} 

Changes in the global water cycle in response to the warming will not be uniform.
The contrast in precipitation between wet and dry regions and between wet and dry seasons will increase, although there may be regional exceptions.
Short-duration precipitation events will shift to more intense individual storms and fewer weak storms is likely as temperatures increase.
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Figure 3. Change in average annual precipitation (mm), 2000-2050, A1B IPCC scenario
Left map: CSIRO model, Right map: MIROC model.
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Green/Blue show increase of precipitation. Pink/Red show decrease of precipitation.
Source: Nelson et al., (2010) based on downscaled climate data available at:
hitp://www.cgiar-csi.org/data/item/54-futureclim.
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Figure 2: Climate change could depress agricultural yields in most countries
by 2050
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For different projections, assuming agricultural products will
decrease in the some part of the World and the other part will
Increase (Cline 2007). In 2080 agricultural productivity has been
decrease about between 15% to 25%.
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Figure 4: Predicted impact of climate change on world market food export o
prices to 2030 9
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wor@reenhouse Gas Emissions from Agriculture, Forestry and Other
Land Use

Emissions from agriculture by continent are:
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UarorERs Agroforestry: Honduras
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FAO project in Honduras
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Principles - Conservation Agriculture (FAO)

>
Q.
Q
©
(s
Q
Bk
@)
=

{H mrxm

_'-l-._,l"q...l...
.l:|_.|. W

e Continuous minimum mechanical soil disturbance

¢ Permanent soil cover (crop or mulch)

e Diversification of crop species in sequence/association
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Woren As well as a broader range of interventions to support resilience

ﬁone;depv

Early Warning Financial services for
systems climate risk management

Access to better -rgt/smalt/flood -
weather information tolerant crop options

Green technologies
for heating, cooling,
pumping

Better risk analysis More robust/flexible  Better post-harvest
& preparedness infrastructure protection
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Global emissions from agriculture (crops & livestock)
continued to increase by almost 100% in the last

50 years
1961

The largest emitters in agriculture are:

40% 16% 13% 10% 7% 5%

OA00O

Enteric Manure left Synthetic Paddy rice Manure Burning of
fermentation on pasture fertilizers management savannahs

Figures are averages for the period 2001-2010

Livestock-related emissions from enteric fermentation and manure contributed nearly two-thirds of the total.
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el Sustainable Livestock

Commercial pigs

Mixed dairy OECD' <1529 -168 Mt CO2
54 10 -66 Mt CO2

-.

Specialized beef
-753 to -874 Mt CO2

18-29%

Mixed dairy

-199 Mt CO2 ‘

Yy

Production increases by 7-40%in all case studies, except OECD.

Overwhelming effects of feed, health and energy
generation/efficiency
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FAO-led initiative: “Global Agenda for Sustainable Livestock” represents a transition from viewing  livestock as an environmental problem due to GHG emissions, to a vision that takes into consideration the role the livestock sector plays in ensuring food security in developing countries, and that the environmental footprint of the sector can be improved.
Work done under the umbrella of the Global Agenda indicates that even if livestock production increases – as it is projected to do - GHG emissions can be reduced by improving economically viable resource use efficiency improvements.
The figure, based on case studies, shows in developing countries increases in production between 7-40% are compatible with substantial emissions reductions of over 1.2 billion tons of CO2 per year in the areas covered by the case studies.
Source: FAO - AGAL



Climate-smart agriculture (CSA)
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kore Climate-smart Agriculture

Agriculture that sustainably:
v’ increases productivity

v’ increases resilience (adaptation)




(©) Climate-smart agriculture (CSA) as defined by FAO:

UARDPERI

An approach to help guide actions to transform and re-ori
agricultural systems to effectively and sustainably support food secur
under the new realities of climate change.

Three pillars:

1. Increase, in a sustainable manner, productivity and income growth in
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Increased demand Sustainability

* Population growth » Availability of land
* Dietary changes  Pressure on natural
resources &

= Increase, in a sustainable manner, productivity and
income growth in agriculture.
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UARoreR: Predicted changes as a result of climate change (based on
scenarios):

Changes in the nature and the geographic )
. . Affecting:
distribution of environmental

conditions, e.g.:
2 v'Growing conditions of

crops, livestock, fish, trees

v Ecosystems services
vLivelihood of people, often the
poorest

v Air temperature

v" Rainfall amounts and distribution

v Extreme weather events
(droughts, storms)

=» Support adaptation across the agricultural sectors to
expected climatic changes and build resilience.
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vSd

= Reduce, where possible, the greenhouse gas emission
intensity of production systems

Key elements:

Resource Use Efficiency



(8) Areas of work of FAO towards integrating climate
““€hange in strategies, policies and practices for agriculture

A. Including the agricultural sectors and the CSA approach in mid to long-term
development planning processes and investments (NAPs, NAIPs)

. Creating the required policy, financial and enabling environment to
, . Requires the

preparation of the evidence base.

. Technical suort and capacity develoment of key |nst|tut|ons and organizations

technological, management and policy options

united nations framework convention on climate
change
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Identification and assessment of technological, management and policy
LarprERI options for CC adaptation and mitigation”.

Research and Extension have a key role to play
here, including:

 Develop crop varieties that are more drought, salt or
temperature and more

* ldentify land management options and crop production

systems that are , Incl. fertilizer
. . o~ Y v y J o~ Y y - ‘ ~

Increase
productivity and incomes less GHG emissions

reduce methane
emissions Increase fertilizer efficiency
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