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v'Fodermedlens utsldpp av vaxthusgaser

v"Utmaningar med att inkludera avskogning i sojans klimatavtryck
v'Kol i mark och gréda — kolsankor som atgard i klimatarbetet

v"Avslutande kommentarer



VHG-utslapp for fodermedel

(grovfoder per kg ts)
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Flysjo mfl 2009LCA-databas for konventionella fodermedel . LandUseChange LUC-faktorer "medium” enligt Leip et al 2010 (JRC:s projekt GGELS)




Ungefarlig fordelning av VHG utslapp fran
foderspannmal
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OBS: ej exakta siffror pga osakerheter sarskilt i N2O-berakningar!
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Tropical deforestation — magnitude &
Impacts

PHYSICAL RESOURCE THEORY, DEP OF SPACE, EARTH AND ENVIROMENT | C
CEDERBERG
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Total global emissions: 42.1 = 2.8 GtCO, in 2018, 55% over 1990
Percentage land-use change: 39% in 1960, 14% averaged 2009-2018
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https://energy.appstate.edu/research/work-areas/cdiac-appstate
https://dx.doi.org/10.1002/2016GB005546
http://dx.doi.org/10.1002/2014GB004997
https://doi.org/10.5194/acp-10-11707-2010
https://doi.org/10.5194/essd-11-1783-2019
http://www.globalcarbonproject.org/carbonbudget/
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Direct drivers of deforestation in Brazil &
ndonesia
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Persson et al. 2014. Global Change Biology 20(11), 3482-3491



Direkt och Indirekt “approach” pa hur CO2 inkluderas i
carbon footprint

* Direkt: med hjalp av fjarranalys finns det allt sakrare information vilken naturlig
vegetation som har ersatts av olika grodor efter avskogning. Ar 2010: 80% av

avskogad regnskog var betesmark for beef, 0% var soja

* Indirekt: Andelen av 6kningen i ett lands jordbruksareal férdelas efter respektive
grodas expansion. Ar 2010: 0% for betesmark till beef; 70% var soja.
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Delstater Brasilien

Cerrado biome, utbredning

O Regido Norte
[ Regido Nordeste
O Regido Centro-Oeste

[ Regiio Sudeste
O Rregido Sul
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Spatially-explicit footprints of
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Carbon footprint of the soy exporting states (a); biomes and the whole country
(b) in the period 2010-2015, as CO2-eq. per soy-eqg. (t t-1).
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VHG-utslapp fran sojaimport 2010-2015 (escobar mfi 2020)
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Relativt lagre inblandning av soja i kraftfoder i Sverige an andra EU-lander
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Estimated soybean meal content in animal feed

30% - 599 29%
27%

26% 6% §26%

29%

5%

25%
29 23%
1%
0 20%
= ' | 18% 19% 18%
° 17% 18%
6%
5% §15% "
1 50/0 14% - | 1‘510 i 459 15 7
0,
13% 3% | .
12% [12%
0,
10%, hof10% bood It
10% | 9% - L i
8%

70/ 8 /0
0
5% - 5|/° I B [ [ mEEES
0% | .. :
w w
) 0

|
wiw cz\ } xl
[a){a] W Z|\n|g| | |
Pigs Poultry for meat Layers ‘ Dairy cattle
WAGENINGEN o
S P % Economic
UNIVERSITY & RESEARCH
Research

~2

Kalla: Soy footprint of animal products in Europe An estimation Commissioned by IDH September 2016, Robert Hoste, Wageningen University

NC



Kol i mark och gréda — kolsankor som atgard i
klimatarbetet



PRINCIPBILD FORH

Billion tonnes CO, per year (GtCOz/yr)

Global net emissions of CO2 to atmosphere

Emissions: fossil fuels

and ind processes Phasing out

emissions e.g. by
Solar, wind,
bioenergy, wood
house etc

Emissions: land use
change, deforestation

“~_ Negative emission
technology, e.g.
Biochar, BECCS,
Increase SOC storage



Schematic diagram of possible CCS systems

BECCS (Bioenergy Carbon
Capture Storage) / BioCCS
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Hur mycket kol binder en groda, t ex spannmal som ger
en skord om drygt 8 ton kdrna/ha?

I Karna 7 ton ts/ha

Ovanjordiska vaxtrester

8,5 t ton ts/ha

Totalt 19 ton ts/ha
9,5 ton C/ha
35 ton CO2/ha

Underjord vaxtrester

3,5 ton ts/ha



Vad hander med detta kol?

/ Forbranning, CO2
Kirna —— Konsumtion av

manniskor o djur

—» Stallgddsel, rotslam

Ca 80-90 %

/ Markandning, CO2

\

Vixtrester Omesattning i marken av
xtreste ‘mikroorganismer
Moijlig humusuppbyggnad

(stabil kolsanka)

Parallellt i marken, mineralisering av tidigare tillfort organiskt material,
hur mkt kolnedbrytning beror pa bearbetning, temperatur.....etc



“Atmospheric Carbon Dioxide
Measured at Mauna Loa, Hawaii
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GLOBAL CARBON
PROJECT

Atmospheric concentration

The global CO, concentration increased from ~277ppm in 1750 to 407ppm in 2018 (up 46%)
2016 was the first full year with concentration above 400ppm

Atmospheric CO, concentration

Data: Scripps/NOAA-ESRL
Measured at Mauna Loa, Hawaii

420 ppm -

400
380 -
360 -
340 -
Seasonally
320 - corrected trend

1960 1970 1980 1990 2000 2010 2020
@®@Global Carbon Project
Globally averaged surface atmospheric CO, concentration. Data from: NOAA-ESRL after 1980;

the Scripps Institution of Oceanography before 1980 (harmonised to recent data by adding 0.542ppm)
Source: NOAA-ESRL; Scripps Institution of Oceanography; Friedlingstein et al 2019; Global Carbon Budget 2019



http://www.esrl.noaa.gov/gmd/ccgg/trends/
http://www.esrl.noaa.gov/gmd/ccgg/trends/
http://www.esrl.noaa.gov/gmd/ccgg/trends/
https://scripps.ucsd.edu/
https://doi.org/10.5194/essd-11-1783-2019
http://www.globalcarbonproject.org/carbonbudget/

Soil Carbon Sequstration, SCS —a
Negative Emission Technology
(NET)

carbon dioxide (CO,)
(0.04% in the atmosphere)

respiration

SCS occurs when land
management increases the
soil organic content, resulting
in a net removal of CO2 from

the atmosphere
«

carbon in

|

organic matter

Th e z e b ' SCS - Global technical potential as NET
e role of soil organic matter in the carbon cycle. 3.8 (2.3 - 5.8) Gt GO2/yr

Losses of carbon from the field are indicated by yellow color around

Fuss et al 2018

the words describing the process.




Forandringen i markkol mellan tva
st S e provtagningar (10 ar) i miljodvervakningen
av akermark pa olika gardstyper

Organiskt material
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Bl

Produktion Forandring markkol,
t C/ha och ar

Soil Org Matter,

% Mjolkgardar 159 +0,38
6,0-12
- 5,0 - 5,99 Notkott gardar 86 +0,14
4,0-4,99 .
- 3,0 - 3,99 Vaxtodlingsgardar 318 +0,21
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SOilsample data from the Swedish monitoring Fbréndringen pé mjélkgérdarna motsvarar

program of arable soil.

m Naturvérdsverkets rapport no 6349 0,22 kg COZe/kg ECM

Karta 4. Hak organish material | magoeden Data ¥dn codrev 1 och 2 sammansiagna. Amal
varden 5 178
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aS5179)




Begransningar for kolsanka i jordbruksmark som atgard

“Mattnad av kolsankan
= marken nar kolmattnad efter 20-50 (100) ar

“Kolsankans varaktighet
= processen ar reversibel — samma markanvandning maste paga “for alltid”

“Undantrangningseffekter

= t ex om vi staller om akermark till grasmark for lagra in mer kol, maste
forlorad produktion ske ndgon annanstans —t ex genom hogre skordar eller
att ny mark tas i ansprak (savida forbrukning=efterfragan inte minskar)

“Verifiering
= att verifiera att en atgard verkligen har 6kat kolforrad ar kostsamt - det kravs

langa tidsperioder och manga jordprover. Darfor anvands modellberakningar
istallet.



Reforestation ||

Att skydda och bygga upp
markens kollager

Avoided forest conversion ||

Forests (SOC) &r en viktig del av
Biochar—crop residue | | "Natural Climate
Cover cropping || Solution” i klimatarbetet
ga Trees in annual croplands "l

Avoided grassland conversion || Climate mitiqation
Agricultural lands ate gatio

and grasslands Grazing—optimal intensity |||

®m Low-cost

Grazing—legumes | || @ Cost-effective

O Maximum with safeguards

Peatland restoration || |

Other benefits
Avoided peat impacts || Air
== Biodiversi
Coastal restoration || | — Water i
Wetlands Avoided coastal impacts || ~ Food
0 0.2 0.4 0.6 0.8 1.0 1.2

Ref: Bossio, D. A., et al. "The role of soil carbon in

vie . . -1
natural climate solutions." Nature Sustainability =SOL mitigation potential in 2030 (G1CO,eyr)
3.5(2020): 391-398.




Avslutande kommentar — Klimatsmart
utfodring

»Blandvallar for att reducera input av handelsgodselkvave

»~Vallar, alltsd perenna grodor, prioriterat fodergroda med tanke pa dess potential som kolsanka

»Allmant: halla ner N-givan genom optimerad godsling, utnyttlja stallgodseln val (minska
forluster), tanka pa vaxtfoljdseffekter etc, anvanda BAT-godse

» Proteintillforsel: prioritera arter/akerbdonor samt rapsmjol fore soja och optimera proteinet

»Koll pa foderspillet



Avslutande kommentarer -
Kol i mark och vegetation

»Flerariga grodor, dvs vallar i vaxtfoljden positivt for 6kad kolinlagring i mark

> Okade kollager i jordbruksmarken = 6kade mullhalter = en “negative emission
technology (NET)” med positiva sidoeffekter for jordbruk och matproduktion

»For att nad klimatmalen beh6vs negativa emissioner - intressanta majligheter |
jordbruket — odla mellangrodor, 6kad vallodling, pyrolys av skorderester (ex halm
som normalt nedbrukas) for production av biokol
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