09-10-11
% k" _;\v;?/w R

- Nowve

- D




Soil organic carbon (SOC): Climate change

o SOC represents the largest C pool in terrestrial

ecosystems
GLOBAL D h itud Il in SOC
STOCKS o Due to the magnitude, a small increase in
GtC 0 stocks can transform soils from greenhouse gas
(GHG) sources to potential sinks (Paustian et al,
Co, 2016)

@)

« CO, sequestration as SOC through sustainable
soil management (SSM) practices has been

i1 450- outlined as one of the most cost-effective
650 practices to mitigate GHG emissions (Smith et al,
2008; Lal et al., 2018; IPCC, 2019; Smith et al., 2020).
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Soil organic carbon (SOC): Food security
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Following FAO members request, Global Soil
Partnership (GSP) started the GSOCseq initiative to:

(1 2, 3

Set attainable Identify areas Improve
and evidence that have high technical
based national SOC capacities on
targets for sequestration for sustainable soil
carbon SSM projects management,
sequestration soil data
management,
digital soil
mapping and
modelling

.
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GSOCseq a Global Map based on fx,.,,
country-driven (“bottom-up” ) approach “““"’*‘“ g
jw \ 5 Zomer.:;;‘te:tlvp‘;T’Z(:)g\17
B 2 L N
e Local expertise, best available local data and T e———

local knowledge - [
e Interaction from experts from different fIE|dS‘l

and institutions
e Constitutes a “living product” being

continuously updated and improved
e Tool to encourage SSM practices

Morais et al 2019
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7" Meeting of the International Network of Soil Information Institutions (INSII) | 09-10-11 November 2021  * Q ‘INS"

A Ve

° . F N MCATON DN TCRR CLOBAL SOIL



fL

» & .“ ., . o
ST 4
tH)"b”.’
oy !‘ﬁ':
LT
iy




How is the GSOCseq process?

(APRPEA FAO Members /GSP
M partners request

~

/// Collection of Action on the ground
e feedback Observatories to validate results
Implementation SSM practices
5 Country-driven
@ GSOCseq
2019 2020 2020-21
Methodology TeCh.n.ical‘ Capacity Building National Maps and
Through the support of the specifications Program Submissions

GSP's technical networks and country Online Technical Manual

guidelines Online regional trainings

L . . . https://fao-gsp.github.io/GSOCseq/
Taking into considerations Reviewed INSII, ITPS,
potential data and CIRCASA, 4p1000, UNCCD

computational limitations T A
. . . . . . ® o
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https://fao-gsp.github.io/GSOCseq/

How?
Framework -Summary

« 20-year projections
 After the adoption of SSM that increase C inputs

* 0-30 cm Depth

* In current agricultural lands (Each country can model preferred
land uses, restoration, etc.)

. °
e .o 7
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Why RothC as standard model?

Standard method among countries (DayCent, Century, ICBM, YASSO,DAISY,AMG, CLM5, etc.)
Fewer data requirements; data relatively simple to obtain;

It has been applied across several ecosystems, climate conditions, soils and land use classes;

Successfully applied at national, regional and global scales; e.g. smith et al., (2005), Smith et al.,

(2007), Gottschalk et al., (2012), Wiesmeier et al., (2014), Farina et al., (2017), Mondini et al., (2018), Morais et al.,
(2019)

It (or its modified/derived version) has been used to estimate carbon dioxide emissions and
removals in different national GHG inventories as a Tier 3 approach; Smith et al., (2020):
Australia (as part of the FullCam model, Japan (modified RothC), Switzerland, and UK
(CARBINE, Roth().

.
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https://www.frontiersin.org/articles/10.3389/fenvs.2018.00144/full#B64
https://www.frontiersin.org/articles/10.3389/fenvs.2018.00144/full#B63
https://www.frontiersin.org/articles/10.3389/fenvs.2018.00144/full#B25

RothC Data requirements

Climate

Soil

Management

Climate Data

Soil Data

Land Use- Management Data

. Monthly rainfall (mm)

. Average monthly mean air

temperature (°C)

. Monthly open pan evaporation

(mm)/evapotranspiration (mm)

Total initial 0-30cm SOC stocks (t C ha™')

Initial C stocks of the different pools (t C ha"):

DPM, RPM, BIO, HUM, IOM

Clay content (%) at simulation depth.

. Monthly Soil cover (binary: bare vs. vegetated)

. Monthly Carbon inputs from plant residues

(aboveground + belowground), (t C ha™)

. Monthly Carbon inputs from organic fertilizers

and grazing animals’ excretion (t C ha)

. DPM/RPM ratio, an estimate of the

decomposability of the incoming plant

material




How to harmonize and model thousands .. First stage...
of different practices, often combined?

...Especially with limited data Practices that increase C
inputs

SSM7 Land use systems of the world

3 scenarios:

+5 % increase Ci
+10 % increase Ci
+20 % increase Ci

Conservative ranges...may be
high for other systems

Land use systems o ThE T e L o " based on Smith, 2004; Wiesmeier et al.,
(Yo e [l e, - ameemmmw [Czmeme.,., 2016 ‘e
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For each 1 x 1 km pixel:

| | SSM
Phase 1 i Phase2 | Phase3 | practices&
Long ‘Spin up’; | ‘Warm-up’ | ‘Forward’ | High
initialization : (short spin up) : :
(analytical & | |
equilibrium) i i
| |
|
SOC : i Low
Stock i ______________________________________
| |
(tC.ha) i i Stock i
Business as | | time 0 |
Usual | | i
% | | Business as
| :usual
: = | |
| ! |
)9 6‘ >
Year 2000 2020 2040 New equilibrium
-10,000 to -500 GSOCmap Year 0 Year 20
(Year -20) T

L]
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Uncertainty layers are estimated for each modeling unit and for

each scenario:

* They're based on the uncertainties of the input data considering
minimum and maximum values (corresponding to the limits of a
95% confidence interval)

« Aset of predefined input parameters, considered to have the
greatest influence in RothC modeling results (initial SOC stocks,
carbon inputs, and soil and climatic variables) was selected

GSOCseq:

Each national submission is going through Quality
Assessment/Quality Check (QA/QC)

« The QA/QC protocol is available as an Annex on the Technical Manual.
https://fao-gsp.github.io/GSOCseqg/annex-ii-quality-assurance-and-
quality-control.html

National
Submissions

—

...
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https://fao-gsp.github.io/GSOCseq/annex-ii-quality-assurance-and-quality-control.html

Capacity development

10 online trainings
=

{Europe I. L
$ o o
o \:- 2 x

. o
-
Mexico INENA[S S & B L
J - - ® o
. ° > »
P i
ECosta Rnca} - Y
. \
Rl
-y I
Bolivia
® Online training @
®

® Counlry represented

International

119 countries 433 participants
© o

27 % 73 %

7
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Contributions to date...

« 46 national submissions

. 73 countries, map in progress
(temporarily filled using global layers)

) [P
'Hb i « 69 no response; no request to be blank;
' . St gap filled
! l 4”; X . 9 countries blank

NVH'WH H=
[~
. T "“ :

LAt -'?«-”;u Current version: 90% of the
”M;‘Egﬁ. “‘ p s
:.';. WY global agricultural area, being

lﬁl"‘ :‘;Mw g2d continuously updated

. . . . . - y = --;/
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Relative

GSOCseq data platform  seauestrationrates  ssM1>> ssm3

tonnes.ha-1.y-1

GSOCseq v1.0.0 R Y

e SOC
sequestration
(tC/ha/yr) SSM 1-3
Agricultural
lands (croplands
+ grazing lands)
20-year period
Depth: 0-30 cm
1x1km
resolution

tonnes.ha-1.y-1

0
0.05
0.1
0.15
0.2
0
0
0
>

http://54.229
242.119/Glo
SIS/

.25
.3
.35
0.4




GSOCseq v1.0.0 Uncertainties (%)

-
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First results - Global SOC stocks*

*Excluding blank countries (GSOCseq v1.1)

200 . SSM3
LT +4.22 %
,’
) e
&. /
@ .
g 195 y
v Fd
@) ,/
O - . .. Ssm
I T p =T +0.16 %
190 e - .. BAu
1.27 %
185
2000 2010 2020 2030 2040

P o N

»
e &)
& 1 . . : " Do
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0.75

0.50

0.25

Soil Organic Carbon Sequestration Potential Pg \,fr_i

o
o
o

First results - Annual SOC sequestration*

*Excluding blank countries

Previous estimates

0.14Pg C/yr

0.08 %/ yr
Batjes et al (2019)

SSM1 SSM2 SSM3

Source Seq.rate
Pg C.year-'
Paustian et al (2004) 0.44 -0.88
Smith et al (2008) 0.44-1.15
Sommer and Bossio (2014) 0.37-0.74
(croplands+grasslands)
0.32-1.01
Lal et al (2018) 0.48 - 1.93
(croplands+grasslands/shrublands)
Fuss et al (2018) 0.54 - 1.36

. . . . - i ® 4 A
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Potential uses - statistics

Which climates, land uses, regions, countries have greater SOC sequestration
potential?

- e -

L
o

Soil Organic Carbon Sequestration PotentiaMt C yr ™

o

Latin Asia Africa Europe North NENA Pacific
America America

and
Caribbean

*blank countries
. S5M1 55M2 . 55M3 excluded
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Potential

uses -

statistics

T
Brazil _—
T
Y —
e
OA T
| a
Indi — n
o These 15 Countries
Russian _
Federation account for
Argentina -_?— 57 %
L e— :
Indonesia  SEEE— of the Global sequestration
Ethiopia |- potential of agricultural soils
]
T
Kazakhstan -_'-
South  [ENEE=—
Africa g
Canad ]
dnada =
. I——
eru -
Mexi -
eXICO =
N =
Tanzania o
L
Colombia _—
? ¥
0 30 &0 90 120

Soil Organic Carbon Sequestration Potential Mt C yr ™

. SSM1 SSM2 . SSM3 ‘e* o

. -
1 . . . e S ) ~
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Potential uses - Mitigation Potential*

*Excluding blank countries

Agricultural soils play an important role in mitigating GHG emissions: yearly agricultural global
emissions could be cut by 31 %

6.63
Also work on other

mitigation strategies:

16.05 %

i

CO--eq Pg yr™

Ql'c;tanl Agr. emissions SSM1 SSM2 SSM3 Final emissions
*Total Agricultural Emissions from FAOSTAT (2019)
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GSOCseq v1.1 Technical Report

WA/N Food and Agriculture
F'V"O Organlzatlon of the

e Adraft version of the GSOCseq v1.1 Technical
Report is available for your comments and review

i e Please download the pdf draft version of the

-Global e GSOCseq Technical Report and the Review Sheet

' here:
Soil Orgamc Carbon https://drive.google.com/drive/folders/1bHDSKkV-
" SequeStratlon eHa57Q8dwqUnDIl1a7xRuMgRIk?usp=sharing
4-"*"P°te“t'al b e Please send your review (filled review sheet) by

;Map e 3 : : 20/11/2021 to isabel.luotto@fao.org by email.

: ¥ Technical |
::GSOCsqun/ B Report

Pillar4
Working - ¢
7 Groupa ¢
INSII ‘

° -
: ) < R NG
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https://drive.google.com/drive/folders/1bHDSkV-eHa5ZQ8dwqUnDI1a7xRuMgRlk?usp=sharing
mailto:isabel.luotto@fao.org

GSOCseq v1.1 Technical Report

Comments, suggestions are to be submitted offline using the provided review sheet

-—

Food and Agriculture
Organization of the w

United Nations y

(1) (2) Y (4) {3 (8) {7
Page no. T Chapter or o 1 | T . Comment (justification for change of technical
ine Annex i araglr:ag? / Jpe o i aspecis must be supported by either scientific FProposed change (please provide allernative text)
no. (eg. 3.2 ‘gurelialel | commen literature or technical documents)

* Please specify the type of comment in column five by using the following abbreviations: fo = formatting,; ge=general; te=technical.
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Limitations

* Models are simplifications of reality

* No universal models

* Erosion, Clay type? soil nutrients effects?

* pH? Bases?

* aridic soils? Sodic soils? Salt affected? Allophanic
soils?

* red-ox potential; waterlogging, anaerobiosis;
organic soils?

* micro and meso fauna effects?

* Soil structure? Soil compaction?

* Resolution

* Need to develop local scenarios for C inputs

* Include all sources of uncertainties

* Among others!!!!

... but we need an initial step...

» :
e &)
& 1 . . : e Do
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Way forward

* Periodical updates: GSOCmap and GSOCseq

« Strengthen communication to involve more countries

 Organize additional trainings/workshops

« Strengthen Expert Network (expand expert GSOCseq working group)

- Strengthen interaction with other existing SOC modelling/mapping programmes

* Improve approach and GSOCseq versions:

« Country-specific SSM scenarios; disentangling C inputs and initial SOC; methods regarding
data limitations

 Local scenarios/practices: C input increments vs specific practices?

« Climate Change scenarios; harmonized data sources? Which scenarios?

- Specific conditions (e.g. allophanic soils, salt affected soils)

« SOC changes at deeper layers

« Finer resolutions

* Incorporate structural uncertainties: Multi-model approach? Improve scripts (computational
time)

* On the ground actions on SOC sequestration

° ... : Y 2 -
7™ Meeting of the International Network of Soil Information Institutions (INSII) | 09-10-11 November 2021 °..: 'INS" w

° ' ¥ 30 MCPNON GLOBAL SOIL
e o



..,‘r;r
- ¥~ e
- -
el > ~Fayr
-~ -
S oo o
S 2

Nt | onfe/é’to anything”
A Ronald Coase, British Economist




GSOCseq into action...

..atoolin, . dagina
Recarbonization” - RECSOIL Projects

COMMITTED

RECSOIL TARMERS *

Recarbonization ® 0 -
= -

TECHNICAL
FEASIBILITY
E (Current SOC
stocks and SOC
sequestration
#. potential)

@ AGREEMENT

TO WORK WITH RECSOIL
(Agreement between fammers and RECSOIL)

What is RECSOIL? , °

RECSOIL is an innovative initiative with the

PROVISION
OF TECHNICAL

aim to boost soil health through the . SUPPORTAND
maintenance and enhancement of SOC W INCENTIVES
stocks. p

It constitutes a mechanism whereby ‘
farmers are encouraged to adopt
sustainable practices

ADOPTION OF
GOOD PRACTICES

@ BY FARMERS
g ®

. P

Global SOC
. Monitoring Syste™
The benefit of enhancing and maintaining - » -
SOC directly benefits farmers who will E @ sl T i
. ° ° ° - ¥ GSOC_M RV P(Oto('o
receive technical support and financial MEASURING, REPORTI 4
incentives ANDVERIFICATI.ON :

1 : : . o ® | 7
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f RECARBONIZATIO
i OF GLOBAL SOIL

RECSOIL s
Recarbonization i =
ofagriqgltural . E g

. 5 . WA TECHNICAL

FEASIBILITY

T B ke GSOC and GSOCseq maps and

(Agreement between famers and RECSOIL)
their capacity development

Technical manual: : SmonT i @ programs
recommended practices - | oL TG pasess et |

. “ bon 'of Sustainable Soil
ADOPTION OF ' Management
GOOD PRACTICES
BY FARMERS
.

GlobalSOC @
Monitoring Syste™

-
@ SSM Protocol
v \
% GSOC-| proto®
MEASURING, REPORTI b .
AND VERIFICATION
. .

4
%. SSM and GSOC MRV protocols

Network on black soils -

special conservation areas Enhances Lo
., local . .GLOSOLAN 'S Harmonization of
Soil Doctors capacities SN JOI LA TRATORE MERMGE laboratory procedures

Standard Operating Procedures (SOPs)

GCGLOBAL PROGRAMME

GLOBAL SOIL ’Al



GSOCseg into action: RECSOIL projects

Countries have already

started the process...
|dentifying : RECSOIL

Recarbonization
of agricultural
soils

COMMITTED

Y TECHNICAL
| FEASIBILITY

* the main value chains & ik
AGREEMENT
e "TO WORK WITH RECSOIL
(Agreement between famers and RECSOIL)

« key stakeholders/actors at national level
(government, extension services, institutions,
academia, NGOs, consultants, etc)

PROVISION
OF TECHNICAL
SUPPORT AND
FINANCIAL

5 INCENTIVES

« farmer associations: giving priority to small and
medium agricultural production systems

ADOPTION OF
GOOD PRACTICES
BY FARMERS

* risks and threats

« potential sustainable soil management "N GllS0C_
practices and associated costs . Monkorng ST

GSOC-MRV Pro™®

- potential areas for RECSOIL projects + MEASURNGREPORTH
monitoring and validation sites - GSOCseq i

- -
-
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5 —Grasslands and

Croplands--
Used for simulations

S
—

RECSOIL Costa Ri

in RecSoil
Costa Rica

Canibbear Sea

Pacitic Scean




RECSOIL Costa Rica

vhn
Ministerio de ft“ = c‘{%
Agricultura, i 1
FONA FHFO Ganadera & @ : oolcafe

DE COSTA RICA

UNA I Food and Agriculture
Accsw @ UNIVERSIDAD FC M Q% Organization of the
NA_(_:lOP",*}]K FACULTAD DE CIENCIAS

) e, DE LA TIERRA Y EL MAR United Nations ALIANZA MUNDIAL
Asociacion Costarricense de la INISEFOR e POR EL SUELO
Ciencia del Suelo

& =i\ —
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e

0 ) | g
UNA FCTM \,}/ Food and Agriculture 4
s a I c a UNIVERSIDAD 0 Organization of the
\':.,\(_:1}_)_1\',3_1, FACULTAD DE CIENCIAS %/ United Nations MUNDIAL

INISEFOR = DE LATIERRA Y EL MAR POREL SUELO

Relative sequestration

Low Medium High

tC. ha"
Croplands 0.10 0.19 0.39
Grasslands 0.08 0.17 0.34

Relative sequestration

Area Low Medium High

Km?2 Mt C yr!
Croplands 919 0.0092 0.0171 0.0358
Grasslands 979 0.0784  0.1665 0.3331
° o'. & (T
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RECSOIL Costa Rica

Improvements

* Generated new input layers
from local databases

* Resolution
* Local scenarios

v o 0,89-3,4
W e 3.4-423
v e 423-5.28
v ®» 528-6,5

vl * 5,5-152,38

RECARBONIZATION
OF.GLOBAL'SOILS

L]
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RECSOIL Costa Rica

GSOCseq, Costa Rica

. |dentify Regions
with different
Sequestration
Potential

AR

* Validation
sites/observatories

* Potential Sites to
| establish selected A protocol for

4 » - measurement,
: - monitoring,
-t s Panarmd SS M reporting and
PR - p verification
o of soil organic
i carbon in
: —— - - - Prot Ol 3 agricultural
| Potencial de secuestro de COS . OC landscapes
| (escenario alto)
Prow ind e 1
] - (X N 7 — ltps September 2020 Q
e 0 by e . -
l o === - I-’
— fa & N a0 ... ° ) v

; g . . . < ® 4 7
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RECSOIL Costa Rica
Grasslands

|dentified practices
to tackle
degradation threats
and increase SOC
stocks

Costs ($)

Examples: | . ,
Grazmg management
(“rational grazing” e. PRV)

m%u z

Bt CE e R WIAR LAY L AT NI 3\ R 2T Nutrlent management/
Usmg forage "brldges"/ amendments in

 "Banks” as supplements Sowing Improved pastures pastures




RECSOIL Costa Rica
Coffee

|dentified practices

to tackle

degradation threats

and increase SOC

stocks b plie A ag S |
Examples: Nuirient management/

inorganic amendments

¥4 1A » Fodaas el | e AN
: o aEa £ 7N oL X N N oY \P4% e
N =] N = A ) N 2 ;
W f 2 Fo b\ 3 0 d
! b T L I L Al - F ) A ! ’ G
NI oA | P e
PO (B |/ F » ! S R e

- Grasses/Vetiver (Chrysopogon )
N : ' ' s




RECSOIL Costa Rica

Implementation model
and mechanisms

( szé/to,\
Convenio o venta
FONAF H O

Ministerio de q e"’

Agricultura, :
Ganaderia o
DE COSTA RICA oolcafe

[ G | emdemn | W |

$115/ha/aiio
Contratos 8 afnos

evaluacion anual “agregado del programa”
(21 café, 18 ganado)

Source: RECSOIL Costa Rica report
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RECSOIL MeXico
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RECSOIL MeXico

Food and Agriculture Organization GloSIS Global (Beta) _ =)
of the United Nations Data Hub for GloSIS Country Driven Global Datasets ?4‘
W i ot r - f et Ky 3 A.a-‘:\#y?r", . “1;. i g"
RGHCK R RTEY h B T s j Lo $ 7 2 o : S 3 PR @ A LR ) TR L - T
X [7 About B3 RelatedMaps [“./ 3 A . Tk : ? &m

g G~ CONABIO

@ Explore map data 1. Upload

DATA SETS (1) © Remove All  Collapse All

SSM3

‘ Y ; N < k-
@ GSOCseq Relative Sequestration Rate v ' _ W SRR S S Ciy e A iy 2% CONA FOR

COMISION NACIONAL FORESTAL

Q IDEAL ZOOM B ABOUT DATA

Dt 3 3 . FOEEN C ‘ @

tonnes.ha-1.y-1

v n

e i

SBWWNNH-D

. °
o ..
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RECSOIL MeXico
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RECSOIL MeXico

id code Cluster Strategy Main crop Existing program State Municipio Selected area  Potential
(ha) farmers
Sorghum NA Tamaulipas Reynosa 9,597 5,025
Wheat PDR-2019-SON-EDO-284 - Trigo Sonora Navojoa 9,246 4,841
Maize PDR-2019-SIN-CONAZA-032 -Bovino/Maiz Sinaloa Ahome 9,659 5,057
Maize PDR-2019-GTO-FIRCO-359 Guanajuato Valle de Santiago 9,721 5,090
5AR_AP Veracruz_N Adapt+Mit Maize PDR-2019-VER-EDO-303 Veracruz Alamo Tamapache 9,420 7,191
6AR_AP Chiapas_C Adapt+Mit Coffee PDR-2019-CHIS-EDO-069 Chiapas Chilén 9,688 5,072
7AR_AP Campeche Adapt+Mit Maize PDR-2019-CAM-EDO-054 Campeche Champotén 9,636 5,045
: PDR-2019-GRO-EDO-147; PDR-2019-GRO-
8AR_AP Guerrero Adapt+Mit Maize EDO-140 Guerrero Ayutla de los Libres 9,794 5,128
Maize NA Nayarit Xalisco 9,649 5,052
Maize PDR-2019-MOR-FIRCO-374 Morelos Miacatlan 9,509 4,979
Maize PDR-2019-VER-EDO-316 Veracruz José Azueta 9,501 7,253
Coffee NA Chiapas Huehuetan 9,518 3,966

114,938 ha 63,697

Identification of ~64,000 beneficiaries (smallholders) of recarbonization,
mitigation and adaptation projects (International funds)
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Thank you for your attention
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Special thanks to

 University of Aberdeen; Thinen-Institut
* 4p1000 SC, CIRCASA, UNCCD
» National SOCseq teams and all experts contributing to the process
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