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A growing world population &
a growing impact on forest

Deforestation (billion hectares) Population (billion)
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— A (too) slowly decreasing
population of undernourished

Global population defined as undernourished SuLn i
Total number of people who are defined as undernourished. An individual is considered to be undernourished when
dietary energy consumption is less than a pre-determined threshold. This threshold is country specific and is measured in
terms of the number of Kilocalories required to conduct sedentary or light activities.
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Source: UN Food and Agricultural Organization; World Bank, World Development Indicators
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Evolution of the planet temperature
(1850 to 2015)

(Deviation from the average 1951-1980 in °C from CRU then NASA)
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= Human emissions of CO? &
concentration of CO? in the atmosphere since 1850 (Noa)

18N === |ncrease of atmospheric CO2 from 1850 (ppm) === Cumulated discharges since 1850 (Gt) ~ -
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Agriculture-related activities = 25% of
global greenhouse gas emissions (co2eq.)

Electricity
and Heat Production Energy
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Importance of Land-Use Change (1)

Per capita greenhouse gas emissions by country in 2000 (not including land-use change)
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Importance of Land-Use Change (2)
Per capita greenhouse gas emissions by country in 2000 (including land-use change)
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. Relacion de anomalias de precipitacion total anual con
M dlZ@ anomaias de Rendimiento total anual (Anilisis a nivel nacional)
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Climate drives yield

variation: our food

systems are sensitive
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CGIAR

to climate,
not resilient to it

RESEARCH PROGRAM ON
Climate Change,
Agriculture and
Food Security
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So, as an introduction:
some facts

A growing population with a (too) slowly
decreasing number of undernourished

* An agriculture in the hot sea due to
actions Iin the other economic sectors to
reduce GHG emissions

A need to adapt agriculture and forestry-
to ongoing climate change
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And so ... What?




\\:. -Tufts University - Feb. 215t 2020

SSSSS

From these facts, 3 guidelines for
action ....

* Act on GHG emissions (mitigation) at all level
Including agriculture and forestry

« Adapt agriculture and forestry to climate change

* Ensure food security that will otherwise be strongly
Impacted by climate change
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Why storing C in soils?

* To Mitigate climate change

o Attenuate GHG emissions. OC can be stored in soils for |
decades to millenia

o Low cost negative emission technology

« To Adapt to climate change

o Soil organic matter increases water retention capacity %
by soils,

o decreases sensitivity to erosion

« To Contribute to food security & restore degraded soils
o Major role of soil organic matter in soll fertility
o Yields stability

o Restoring degraded soils
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Plant and
animal residues

Fresh organic
matter
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Possible evolution of C in soils

3 possible scenarii

|

Ideal scenario: increase of the carbon
Euriched equilibrium: C(e) stock (first order cinetique)

Scenario 3
Very difficult scenario to realize

L
(@)
—
| S

Start of Normal « balanced » scenario: Loss of
restoration SOC by mineralization = Production of

C N Scenario 2 Natural equilibrium: CO(n) stable SOC by humification (dC/dt=0)
0 — -

Start of /'

disturbance

Possible scenario if rational practices

Scenario of « Losses » : Loss of SOC
by mineralization > Production of stable
SOC by humification

Soil Organic Carbonin stable form

Scenario 1

Depleted equilibrinm: C o e
ey :(b) Recurent scenario in soils in dry areas

tl/l Time (}'Cal'S) Source: Soudi & Bouabid (2018)
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= Research Priorities: Estimating the Potential
of Soil Carbon and Associated Benefits

7 .
¢ Innovative  Breakthroughs ?

// Technology Il _..
1 R ) Climate change ?
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leuts and feasablllty practices
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s 2 ¥ ©) R.C;rdinael
Integrated soil fertility
management

Soil organic
carbon

Annual increase locally possible
Great variability of C storage rates (climate, soil..)
Limits : biomass availability, nutrients, water, soill...

Organic
fertilization

2
. '-A

s *“ 3
Rangeland management
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The « 4 per 1000 » Initiative:
Soils for Food Security & Climate
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= 4/1000 : where does it come from?

Net fluxes earth/atmosphere (6t C y! = Pg C y!)
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Why storing C in soils?

* To Mitigate climate change

o Using a low cost negative emission technology

o Attenuate GHG emissions, through organic Carbon that
can be stored in soils for decades to millenia

« To Adapt to climate change
o Soil organic matter:
o increases water retention capacity of soils
o decreases sensitivity of soils to erosion

-

« To Contribute to food security & restore degraded soils
o Soil organic matter plays a major role in soll fertility..__

. and in yields stability
o It also helps restoring degraded soils
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Goals of the 4°/.0 Initiative

Increase carbon sequestration In soils as organic
matter, for:

» Increasing food security
» adapting agriculture to climatic changes
» mitigating climate change

Pursuing the objectives of sustainable devela ment‘_ﬂ
adopted by the United Nations.

@)

SUSTAINABLE
DEVELOPMENT

GOALS
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Targets of 4°/oo and SDGs
Land Tenure
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o Partners & Members (Feb. 2020)
FORUM partners
448 signatories of the Paris Declaration

Including 46 countries & provinces,13 international
organizations, 11 foundations & development banks,
144 NGOs, 89 research & education bodies &
Universities, 47 Farmers organizations and 98 enterprises

Vice-Chair : Mr. Stephane LE FOLL

(ex Min. Agrlculture France)
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~ Anoverview of Partners & Members
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cccccccc

448 Partners

among which

Gaine

214 Members

(February 2020)
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United Nations

B Members
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Some Partners & Members in 2020
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What do we have to do ?
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Some results according to pratices

H 0,
year?)

Crop residues

Benin . . 6to8 Kenne et al. 2016
incorporation
Compost 21to 23
. 201
Ivory Coast 10 t halyr? ey 98) s Kenne et al. 2016
Cameroon Acacia senegal improved 15 D’Andouss Kissi et al.
fallow (after 15 years) 2013
Acacia auriculiformis 5.6 Bisiaux et al. 2009
D. R. Congo .
improved fallow (after 22 years) Gond et al. 2016
France, Mediterranean Wheat / walnut 7 Cardinael et al. 2015a, b;
zone agroforestry associations (after 18 years) 2017

LK 53
=75

F. Torquebiau et al., CIRAD
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Mechanisms for Soil C Sequestration in Agriculture

Activity

Cropland management

Grazing land management

Organic soils
Degraded lands

Practice

Agronomy

Nutrient management

Tillage / residue management

Upland water management
Set-aside and land use change

Agroforestry

Livestock grazing intensity
Fertilization

Fire management

Species introduction

More legumes

Increased productivity
Restoration

Restoration

| A

: /’;l ’/”af i

Specific management change

Increased productivity
Rotations

Catch crops

Less fallow

More legumes
Deintensification
Improved cultivars
Fertilizer placement
Fertilizer timing
Reduced tillage

Zero tillage

Reduced residue removal
Reduced residue burning
Irrigation

Drainage

Set aside

Wetlands

Tree crops inc. Shelterbelts etc.

Livestock grazing intensity
Fertilization

Fire management

Species introduction

More legumes

Increased productivity
Rewetting / abandonment
Restoration

Increase Decrease Reduce
Cinputs C losses | disturbance

X
X
X
X
X
X
X
X
X
X
X
X X
X X
X
X
X
X
X

X

X X X
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Options that farmers are using

for soil organic carbon management

Residue management (crop residue left in the field)

Use of cover crops
Reduced/minimum tillage

Crops

Zero tillage

Manure and composting (applying livestock manure and/or...

474
423
384
358
270

Crop-livestock systems

Use of grain legumes

250
249

Grass in rotation
Use of forage legumes
Permanent grassland management (optimised grazing)

221
224
170

Livestock

Buffer strips and set-aside areas

139

Agro-forestry in cropland
Agro-forestry in mixed crop-livestock systems

Agro-forestry in grazing lands

99
91
56

Agroforestry

Biochar
Rewetting of organic soils
Preventing erosion (e.g., contour farming, terracing, windbreaks)

L

(International survey for farmers: 7 languages,

49
33
27

0 50 100 150 200 250 300 350 400 450 500

975 respondents) — Circasa 2019
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Future trend towards agro-ecology

Natural forestry
Ecosystem
Agroforestry

Use of mineral
fertilizers and
phytosanitary products

Organic [ }
Agriculture
[ Conservation }/
[ Conventional J Agriculture

Agriculture ><
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== Comparison of main agricultural syst.

system

Holistic grazing

Regenerative
agriculture

Biodynamic
agriculture

No constraint

No constraint
but no or very
low (trees

Not relevant

Crops rotation in
time and/or
in space

Crops rotation in
time and/or
in space

No constraint but
limited use
(lower need)

Inputs: Pesticides ,
. . Crops rotation & Trees and .
Tillage & mineral o Cover crops Livestock
. association Schrubs
fertilizers
Conventional Heavy down to PESEINE Wiy
. vy No constraint Possible No No indirect link
Agriculture 40 cm deep
(Manure)
. No constraint but Crops rotation in Possible (often Possible with
Conservation o . . .
agriculture limited use time and/or natural fences indirect link
(lower need) in space around fields) (Manure)
Organic Positive list of Possible (often Possible with
9 No constraint authorized pest. & Possible Possible natural fences indirect link
agriculture : ) :
organic fertil. around fields) (Manure)

Possible (often
natural fences
around fields or
for shade)

Possible (often
natural fences
around fields)

Recommended with
indirect link
(Manure)

Possible

Possible (often
natural fences
around fields)

Possible with
indirect link
(Manure and
preparations)

Possible with
indirect link
(Manure - forage)
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Agroforestry systems
the closest to the natural ecosystem

SOILS
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= Farmers’ views on solutions to increase

adoption of soil carbon sequestration

. . Global
Information & Advices b

Tailored guidance and advice for farmers on how to increase...

Strengthen farm advisory services and knowledge exchange... R S |
Improved awareness among the public [ ||
Information to policy makers on where and how to target SOC... |
Indicators and tools for farmers and policy makers to measure... |
[
T .

|

|

|

Payments for ecosystem services (usually public subsidies)

Other financial support to transition to SOC practices (e.g....

S U p Eo rts Carbon certification schemes (product labels)

et mandatory targets and regulatory requirements for SOC...

Include SOC in emission trading schemes

Development of carbon credit schemes [ |
Compulsory standards set by food companies I |
Improve infrastructures to access inputs and technologies [ S |
0% 20% 40% 60% 80% 100%
Most important B Important B Minor Importance M Not Important Don’t know

(International survey for farmers: 7 languages, 975 respondents) — Circasa 2019
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. Information, awareness;
International orientation of policies,
Organizations

Gvts - Policy makers

NDC, etc.

Laws, regulations,
environment, norms,
incentives, etc.

Advises, monitoring &

verification
nformation { B hgtndye : — "
Data - ; i i 4 A
’ ) T cha

policy

Agro-Food
Business -
Market

Scientists

(research & Education)

Access to financial
support, C market,

Database of good Access

practices according
to agro-pedo-

climatic areas and

production systems

Better quality foods, carbon Wishes, Demands,
storage, biodiversity, water, change of practices
etc. (org, biody, reg, cons

Ag, agrof, etc...)

=

Civil Society

Wishes, Demands, combat
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—  Aninternational database accessible to farmers...

n each farming system: different

Large industrial farm cropping and livestock systems:

In each Agro- . .

pedo-climatic * Medium size farm  Crop. Syst 1

zone: different « | Small and family farm Crop. Syst. 2

:;,;T::ngs: * Subsistence family unit * Livestock Syst.
T » Livestock Syst. 2

« Agrofor. 1

List of possible adapted Descrition of Each Economic results
\ 3 practices practice
&

: Practice 1 - Exemples - Level of investment
S Practice 2 - Tutorials - Equipment needed
25 RE - Technical results : - Time scale for
a4 s Practice 3 - Yield implementation
- C stored - Net margin per ha
""" - Win man/ha - e
CHCC ———y
W Tropical rainforest

The FAO Global Ecological Zones © FAO (2012) | Give the choice and the power to decide to farmers
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Ideal solution : a mix of obligation of means and results

Prior to adoption by farmers: discussion, sensibilisation and information on agro-ecology

,@ Database/, Proposition of practices (technical advises / Orientations) for the
oo ® of specific agro-pedo-climatic conditions of farmers and according to
& W practices their farming systems, and cropping & livetock systems
..;.\»‘?% .
@ Y‘\ Permanent control Agree.men_t by farmers to obligation of means: fa_rmers
® ¥ & on : : commit to implement the recommanded practices with regular
practices : ) _ . .
' - no tillage checking through various methods (remote sensing, visits,

etc...) and obligation of results with soil sampling every 5

* cover crops, years (C stored, water retention capacity, biodiversity, etc.)

e  Crops rotation,

* ftrees, _ _ |
+ holistic grazing Fayment o(;/mgher prlcesfon pr_oductlons tlo

management, armers and/or payment of environmenta
. etc services: C storage, land protection, etc...

Periodic Samplings : measurement in lab — evolution on the long run
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www.4p1000.0rg

y © WHATIS THE *4 PER 1000°
- INTIATIVE

UNDERSTANDING THE 4 PER 1000°
IN330

WHY DO WE SPEAK OF “4 PER
1000°?

AGRICULTURE HELPS FIGHT AGAINST
CLIMATE CHANGE

APRIORITY: AGRICULTURAL SOILS
FOR FOOD SECURITY AND CLIMATE

THE "4 PER 100" FOR FOOD
SECURITY AND CLIMATE

THE "4 PER 1000° AT A GLANCE

PARTNERS AND MEMBERS OF THE
INITIATIVE

CONTRIBUTE TO THE FUNCTIONING OF
THE INITIATIVE

the Lima-Paris Action Plan




