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Climate change and agriculture: Quantifying carbon stocks in soils and their

evolution
International Technical Webinar — Wednesday 14 April 2021

Tools and methods for quantifying soil carbon stocks
in a climate change context

Why soil carbon stocks are important for climate change?

United Nations

Are the soils considered by the UNFCCC? ﬁ;@j’; Framework Convention or

Climate Change

Do we have tools and methods for quantifying soil carbon stocks?
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Why soil carbon stocks are important for climate change?

The less, the better
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Are the soils considered by the UNFCCC? (€
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* Soils are considered in the reporting (natlonal communication of GHG emissions, etc)

Volume 4

Agriculture, Forestry o

and Other Land Use

Vi gl
YEnp i
."l,rs" ’

* ] co

27

Soil Carbon

INTERGOVERNMEMNTAL PANEL ON

chmare chanee

= ) l%
S -
o~ ~

T

Net Primary Producﬂon

(CO, uptake)

0, NO,
CH"' /

, CO, NMVOC
N.O

@ ooy - @

Lignes directrices 2006 du GIEC
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Agriculture, foresteric et autres
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DEFAULT REFERENCE CONDITION SOIL ORGANIC CARBON STOCKS (SOCREF) FOR MINERAL s01Ls (Tonnes € na' v 0-30
oM pEPTH) M

TABLE 2.3 (UPDATED)

IPCC Climate Zone *

IPCC soil class ©

High activity clay

Low activity clay Sandy soils

soils (HAC) solls (LAC) ® (SAN)?
Polar Moist/Dry (Px - undiff)** 50=41%(24) NA 27 =67%(18)
Boreal Moist/Dry (Bx - undiff)* 63 = 18% (35) NA 10+90%4
Cool temperate dry (C2) 43 =8%(177) 33£90%° 13=33%(10)

Cool temperate moist (C1)

Bl =5%(334)

76+ 51% (6) 51=13%(126)

Warm temperate dry (W2) 24+ 5% (781) 194 16% (41) 10+ 5% (338)
Wi temperate moist (W1) 64 = 5% (489) 55+ 8% (183) 36+23% (39)
Tropical dry (T4) 21 = 5% (554) 19 + 10% (135) 9= 9% (164)

Tropical moist (T3)

10 = 7% (226)

38+ 5% (326) 27 £ 12%(76)

Tropical wet (T2) 60 = 8% (137) 5246% (271) 46.+20% (43)
Tropical montane (T1) 51 10%(114) 44+ 1% (84) 52+34% (1)
Spodic soils Volcanie solls Wetland solls
(POD) voLy (WED)
Polar Moist/Dry (P - undiff)* NO NA NA
Boreal Moist/Dry (Bx - undiff)** 117 90% 3 20+90%* 116 65% (6)
Cool temperate dry (C2) NO 20+90%* 87+90%3

Cool temperate moist (C'1)

128 £ 14% (45)

136+ 14% (28)

‘Warm temperate dry (W2)

‘Warm temperate moist (W1)

NO
143 = 30%(9)

B4£63% (10)
138+ 12%(42)

Tropical dry (T4) NA 50+00% *

Tropical moist (T3) NA 70+ 90% 3
Tropical wet (T2) NA 77 £27% (14) 492 19% (33)
Tropical montane (T1) NA 96+ 31% (10) 82 %500 (12)

A set of different methods and defaults figures
(reference values, scaling factors for management and
for inputs, simplified modelling approach, etc)

‘\\,

s‘f.‘
< | A'

ACADEMY

FAO elearning

Preparing a greenhouse
gas inventory under the
Enhanced Transparency
Framework

OCTOBER 2020

1h30m

The national greenhouse
gas inventory for
agriculture

NOVEMBER 2020 5h30m

The national greenhouse
gas inventory for land use

MARCH 2019 17h




. . 4 N, United Nations
Are the soils considered by the UNFCCC? () *omiithumon

S Climate Change

* Soils are referenced in adaptation/mitigation policies (NDCs under the Paris Agreement)

* Almost half of all NDCs reference soils as part m Adaptation m Mitigation
of their mitigation and/or adaptation priorities V o
— the majority in SSA and Asia-Pacific 46% 54%

e

* Agricultural soils, wetlands and organic soils
are the prominent focus of soil-related
adaptation and mitigation measures in the

N. OF MESURES

E =B =

NDCs. ’ =
. . SUB-SAHARAN ASIA & PACIFIC NEAR EAST & LATIN AMERICA & EUROPE &
° Adaptatlon efforts focus on conserving, AFRICA NORTH AFRICA CARIBBEAN CENTRAL ASIA
restoring and rehabilitating agricultural soils
and managing on-farm nutrients. / ,
g g LAND/SOIL CON;:E\A/BAITLII(_:I)_ﬁTlRC;ESTORATION AND
* Mitigation efforts focus on reducing emissions NUTRIENT AND ON-FARM SOIL MANAGEMENT
from agricultural soils, enhancing soil organic WETLANDS CONSERVATION
Carbon in natural and managed Iandscapes’ CONSERVATION AGRICULTURE AND SUSTAINABLE n
APPROACHES

including wetlands and organic soils, as well as
protecting and restoring forest land.

AFFORESTATION/REFORESTATION & SFM

REWETTING OF ORGANIC SOILS DRAINED FOR
AGRICULTURE

WATER MANAGEMENT IN AGRICULTURE

AGROFORESTRY

N. OF MEASURES



Q?/ \ United Nations

Are the soils considered by the UNFCCC? {((C - Fomesonetonenionar

4« Climate Change

* Soils are one of the topic discussed by the Koronivia Joint Work on Agriculture

Decision 4/CP.23 SN
Km,,iﬁajoi.,twko.,,,gmm@ (2c) Improved soil carbon, soil health and soil fertility under grassland and cropland

The Conference of the Parties, BUNN 201 7 1 8

L — [ as well as integrated systems, including water management

Having considered the reports to the Subsidiary Body for Scientific and
Technological Advice on the five in-session workshops on issues related to agriculture,’

1. Requests the Subsidiary Body for Scientific and Technological Advice and the ENVIRONMENT s . . .
Subsidiary Body for Implementation to jointly address issues related to agriculture, AND NATURAL = T h t I f m
including through workshops and expert meetings, working with constituted bodies under W Food and Agriculture ﬁiﬁ%’;ﬁz# H e n a r ra Ive I S evo VI n ro
the Convention and taking into consideration the vulnerabilities of agriculture to climate Q ﬁ 3:‘?‘1’:1;:3:,:5 the T g e . . 0 W N
change and approaches to addressing food security; = X S I C b t t t h t h I
. . . e C ol Larpon sequestration to eatny Sol
2. Invites Parties and observers to submit,” by 31 March 2018, their views on elements =
to be included in the work referred to in paragraph 1 above for consideration at the forty- =
eighth session of the subsidiary bodies (April-May 2018), starting with but not limited to S KORONIVIA JOINT WORK

ON AGRICULTURE

the following:

We have never been so close to have a conclusion
Impruvedsollcamnn,sailheamlandsailleﬂﬁundﬂfg{amlznﬂam at neXt COP that WOUId be a game-Changer

cropland as well as integrated systems, including water management
- ~ CY
g
A clear signal supporting more investments for

healthy soils e WD gugp e W a WD .
"D ep'"O®

(a)  Modalities for implementation of the outcomes of the five in-session
workshops on issues related to agriculture and other future topics that may arise from this

work;
(b)  Methods and approaches for ing adaptation, adaptation co-benefits and
resilience;

(¢)  Improved soil carbon, soil health and soil fertility under grassland and

cropland as well as integrated systems, including water 4 KORON|VIA JOlNT WURK
» @ ) Improved nutrient use and manure management fowards sustainable and ON AGR'CUI—TUR'E
msmm(t:;gnuzjol:::t;i:mck management systems: Analys,ls Of SmeISSIUnS
@  Socioeconomic and food security di.méusious of climate change in the On tODICS Q[b] and 2(C)

agriculfural sector.

3. Requests that any actions of the secrefariat resulting from the provisions in
paragraph 1 above be undertaken subject to the availability of financial resources;

GREEN

CLIMATE QEf
FUND

‘(C:’ rm-w. rk Convention oy

CUimate Change (&
progress and outcomes of the work referred to in paragraph 1 above at its twenty-sixth Submissions under UNFCCC d|
session (November 2020). provided by Parties and obse: %eQ (

7 United Nations
4, Also requests the subsidiary bodies to report to the Conference of the Parties on the

Research, modalities, pilot phases, scaling up....

Ttem X of the provisional agenda
Koronivia joint work on agriculture

Improved soil carbon, soil health and soil fertility under
grassland and cropland as well as integrated systems,
including water management

BOOSTING KORONIVIA

Workshop report by the secretariat

=
=
—

http://www.fao.org/climate-change/our-work/what-we-do/koronivia/en/

Soils fully considered in'NDC / national policies



Do we have tools and methods for quantifying soil carbon stocks?

Need to consider different scales

Field plots and National and
farm sub-national

voluntary markets)

? frontiers i 1o EVIEW
in Environmental Science doi: 10.3380/fenvs.2017.00041

Accounting for Carbon Stocks in
Soils and Measuring GHGs Emission
Fluxes from Soils: Do We Have the
Necessary Standards?

Antonio Bispo '*, Lizzi Andersen?, Denis A. Angers?, Martial Bernoux*, Michel Brossard®,
Lauric Cécillon®, Rob N. J. Comans’, Joop Harmsen®, Knut Jonassen®, Frank Lamé ',
Caroline Lhuillery ', Stanislav Maly *?, Edith Martin’, Angus E. Mcelnea **, Hiro Sakai*,
Yoichi Watabe ** and Thomas K. Eglin’

https://doi.orq/10.3389/fenvs.2017.00041

Received: 13 July 2019 Accepted: 22 August 2019
Check
DOI: 10.1111/gch 14815 e

T WILEY

INVITED RESEARCH REVIEW

How to measure, report and verify soil carbon change to realize
the potential of soil carbon sequestration for atmospheric
greenhouse gas removal

7) Spatial soil re-sampling survey grid (M/V) 6) Remote sensing (M/R/V)

* Same sites — resampled each decade | tOyr \ * Verify activity data
* Used for ground-truthing SOC change [~t+10 yr * Inputs to run models
~_* Used for ground-truthing activity data] t+20yretc. _- * Soils and vegetation
5) Activity data (M/R) H
* Managementdata | "7 S ;:/ 2) Shorter-term experiments (M)
* Field / farm level S : o At long-term sites »
« Self-reporting e Measure fluxes t 0 (days)
4) Spatial data to drive models (M/R), & * Investigate processes t+x (days)
@ . ° Climate - Develop novel tools | t*Y (days)etc.
w * Soils ﬂ * Calibrate models
* Land cover etc. N
3) SOC / GHG models (M/R) { La nd sEa pe 1) Long-term experiments at
‘E { i benchmark sites (M) -
“) : = AN
L] :
N £ e AR
* Developed using short- and long-term data * Ondifferent land uses toyr
+ Calibrated using short- and long-term data + Different treatments t+10 yr
* Evaluated against long-term data SOC Change * Longterm SOC measurement | 50 ¢ etc,
+ Applied to derive tier 2 EF " (decades) or chronosequence
* Applied using spatial data as tier 3 methodology over time

+ Verified using survey data and remote sensing Key: B = long term experiment O =farm

https://doi.orq/10.1111/qcb.14815



https://doi.org/10.1111/gcb.14815
https://doi.org/10.3389/fenvs.2017.00041

Do we have tools and met

WA Food and Agriculture
\W/0 Organization of the
i/ United Nations &

A protocol for
measurement,
monitoring,
reporting and
verification

of soil organic
carbon in
agricultural
landscapes

4

Protocol

September 2020

Itps

https://doi.org/10.4060/cb0509en

nods for quantifying soil carbon stocks?

A framework and standard methodologies for the measuring, monitoring,
reporting and verifying changes in SOC stocks and GHG emission removals

from agricultural projects that adopt Sustainable Soil Management Practices
at the farm level.

This protocol is part of a GSP “Carbon Toolkit”
* Global Soil Organic Carbon Map (GSOC map).

CLOBAL SOIL

* Voluntary Guidelines for Sustainable Soil Management (VGSSM).
e Cookbook on Soil Organic Carbon mapping
e and much more: see the GSP website and its 5 pillars of actions:

1- Soil management

L5503 ™~ gane¥iy
x . (8‘ ’:::-"

L = - « :El.,“ = 4 e T =
: \,‘: L [—)()‘SSL)(S((])() 340 @ == »ﬁa”‘”’-‘. i , ’ -
B s 2- Awareness raising

m- 3- Research
v
4- Information & data

5- Harmonization



https://doi.org/10.4060/cb0509en

Do we have tools and methods for quantifying soil carbon stocks?

At project level different tools and guidance are available to support users

s o) 10 8 e

Selectlon of approprlate calculators for
landscape-scale greenhouse gas
assessment for agriculture and forestry

https://iopscience.iop.org/article/10.1088
/1748-9326/8/1/015029

T
FAOelearning

EX-Ante Carbon-balance
Tool | EX-ACT

Estimating GHG Emissions
and Carbon Sequestration
in Agriculture, Forestry and

Other Land Use with EX-
ACT

JUNE 2019 5h

http://www.fao.org/in-
\_ action/epic/ex-act-tool/overview/en/ V.

| —

# Soil LUC (20 years)

fuel, machinery, etc.)

teqCO2/ha/yr

Most are based on IPCC guidelines and default
values, but results change according to the
completeness and scope of the tools.

= * Biomass LUC (1st year)

S W Other GHG (Fertilisers,

hreenhouse Gas Aceounting for
Sustalnable Land Management

o £

i

Qui&k Guidance for Users

Public Disclasure Authorized

https://openknowledge.worldbnk.rg
/handle/10986/31063



http://www.fao.org/in-action/epic/ex-act-tool/overview/en/
https://openknowledge.worldbank.org/handle/10986/31063
https://iopscience.iop.org/article/10.1088/1748-9326/8/1/015029

Do we have tools and methods for quantifying soil carbon stocks?

[ oeroresTATION

At national level (targeting NDC enhancement)

N.EX.T.

8 2040

NDC EXpert Tool
FAD tool to target GHG emissions reductions commitments inthe
NDCs Q8D roctons st o
Simplified
. . OVERVIEW COUNTRY|y;
Internationally approved methodologies ¥ SRS Vit Nam
Eased Gn |PCC Standards (zﬂﬂﬁl 2[]13 Wetlands Supplement and Country-tallored UNReg\una\C\assmcatlunl South-eastern Asia
2019 Refinement) developed for AFOLU and aligning with the . . . Overall rference eai 2020
Climate, soil, agro-ecological
Enhanced Transparency Framework ) Meinmetocologiesl  1PCC 2006 £1PCC 2013
Zones' Cro ps’ ||Vestock’ etc Global Warming Potential (100 years horizon)| ARS without climatecarbon feedback

Main IPCC 50|\5|LAE - Soils
HAG - Soils
Wetland - Soils

Estimates national climate mitigation commitments

Provides annual GHG emissions reduction and mitigation potential of
implemented and planned policies

Helps ..
Governments and companies improve their strategies, pointing them commitments of different GHG emissions
toward net zero GHG emissions in the AFOLU sector. implementation periods &

different agro-ecological Track and monitor GHG
zones emissions reductions
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