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Lesson Contents

» Direct N20 emissions from managed soils

» Indirect N20O emissions



Direct and Indirect N20 emissions

from soils (and water)
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Nitrification and Denitrification

NITRIFICATION
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» Aerobic process

» Anaerobic process
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» Main factor is how much nitrogen (N) is added in the soail.



Key Considerations

»  Great volume of activity data. Highly unlikely that any Party would
fulfil all the requirements.

» Activity data (collectable, field measurement):
Nitrogen content of substrates (manure, crop residues, sewage sludge)
Synthetic fertilizers: amount of N applied to soils;

Animal manure: total amount produced, disaggregated by confinement
and direct grazing;

Nitrogen-fixing crops: area of nitrogen-fixing crops, nitrogen-fixing, and
residue/crop ratios;

Crop residues: area of residue-producing crops, residue/crop ratios and
residue percentage which is applied to soils;3

Sewage sludge: amount of sewage sludge applied to soils and nitrogen
content in sewage sludge.

- Needed for both direct and indirect N20O



Direct Nitrous Oxide Emissions




Direct N20O

Emissions

» If no N applied
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IPCC Methodology — Overview

Direct N2O Emissions

Total direct N20- Direct N2O—N + Direct N20-N + Direct N20—-N

N emissions from emissions from N emissions from emissions from
managed soils inputs to managed managed urine and dung
(kg/N20—-N/y) soils (kg/N20—-N/y) organic soils inputs to grazed

(kg/N20—N/y) soils
A (kg/N20-N/y)

ﬂvzo — Ny inpues = |(Fsn + Fons+ Fcre Fsom) % EFl)]A Excel 1of 2
[((Fsy + Fon+ Fcr+ Fsom) X EFqpR)]

& 20 — Nos = [(FoscTemp X EF2c6Temp) + [(Fos,cerrop X EF2c6Trop) +\

[(Fos rrempNr X EFz2rrempnR) + [(FosFrempnp X EF2premp NP)+ Excel2of2

[(Fosrrrop X EF2r1rop)]

/ N,0 — Ngpr = [(Frprcpr X EF3prpcpp) +
(Fprpso X EF3prpso)] Excel 2 of 2



IPCC Methodology — Detall

Direct N,O Emissions

Sector JAgriculture, Forestry and Other Land Use
Category |Direct N,O Emissiopg from Managed Soils
Category code |3C4 / Sh
eetl of 2
Sheet |1of2 \,
Equation - Equation 11.1
Annual amount of N applied Emission factor for N,O emissions from | Annual direct N,O-N emissions
N inputs produced from managed soils
Anthropogenic N input type (kg N yr'l) kg N20-N (kg N input)'l] (kg N,O-N yr-l)
Table 11.1 N2O-Ny inpus = > EF
F EF NZO'NN inputs

Anthropogenic N

synthetic fertilizers

Fsn: N in synthetic fertilizers

animal manure,
compost, sewage

Fon: N in animal manure,
compost, sewage sludge,

or management

input types to sludge other
estimate annual crop residues Fcr: N in crop residues
dirgct RN Fsom: N in mineral soils thatis EF
emissions mineralised, in association
produced from changes to land use|with loss of soil C from soil
managed soils or management organic matter as a result of
changes to land use or
management
synthetic fertilizers  |Fsy: N in synthetic fertilizers
animal manure, Fon: N in animal manure,
Anthropogenic N compost, sewage |compost, sewage sludge,
input types to sludge other
estimate annual crop residues Fcr: N in crop residues
dirept '_\IZO'N Fsom: N in mineral soils that is EFire
Enissients mineralised, in association
produced from changes to land use|with loss of soil C from soil
flooded rice

organic matter as a result of
changes to land use or
management

Total




IPCC Methodology — Detall

Direct N,O Emissions

Sector |Agriculture, Forestry and Other Land Use
Category |Direct N,O Emig/ions from Managed Soils
Category code |3C4 ( Sheet 2 of 2
Sheet |2 of 2 \j
Equation Equation 11.1

Annual area of
managed/drained

Emission factor for
N,O emissions from

Annual direct N,O-N
emissions produced

Amount of urine and
dung N deposited by

Emission factor for
N,O emissions from

Annual direct N,O
emissions from urine

Annual direct N,O
emissions from urine

organic soils drained/managed | from managed organic | grazing animals on urine and dung N and dung inputs to and dung inputs to
organic soils soils pasture, range and | deposited on pasture, grazed soils grazed soils
paddock range and paddock by
grazing animals
Anthropogenic N input type™? (kg N,O-N kg NoO-N (kg N,O-N
(ha) ha yr") (kg N;O-N yr1) (kg Nyr?) (kg Ninput)’] (kg NoO-N yrh) yr)
N;Opirect-N = N,O-Ny
N,O-Negrp = Fprp * |input + NoO-Nos-+ N,O-
Table 11.1 N,O-Nos = Fos * EF, Table 11.1 EFzpre Negp
Fos EF, N,O-Nos Fere EFspre N,O-Npgp N;Opirect-N
CG, Temp
CG, Trop
Managed organic soils F, Temp, NR
F, Temp, NP
F, Trop
Urine and dung inputs CPP
to grazed soils
SO

Tojal

£\

Area must be disaggregated by Cropland and Grassland (CG), Forest (F),
Temperate (Temp), Tropical (Trop), Nutrient Rich (NR), and Nutrient Poor (NP);

The amount must be disaggregated by CPP and SO, which refer to Cattle, Poultry
and Pigs, and Sheep and Other animals,




Parameters
Direct N,O Emissions

Parameter

Symbol

Equation/table

Amount of synthetic fertiliser N applied to soils FsN National statistics, or
(kg/Nly) FAO

Amount of animal manure, compost, sewage sludge FON Equation

and other organic N additions applied to soils 11.3& 11.4
(kg/N/y) Links to|manure management / Chp. 1
Amount of N in crop residues (above-ground and FCRrR Equation
below-ground) (kg/N/

J ) (kg/N7y) Links to|residue burn:ll'r%gﬁChp. 2
Amount of N in mineral soils that is mineralised, in Fsom Equation
association with loss of soil C from soil organic 11.8
matter as a result of changes to land use or
management (kg/N/y) Links to|land-use change / Chp. 2
Area of managed/drained organic soils (ha) Fos National statistics, FAO

or expert judgment
Amount of urine and dung N deposited by grazing FPRP Equation
animals on pasture, range and paddock, 11.5
Links tojmanure management/ Chp. 1

(kg N ly)




Parameters
Direct N,O Emissions

Parameter Equation/table

Emission factor for N2O emissions from N inputs (kg EF1 Table 11.1
N20O-N /kg N input)
Emission factor for N2O emissions from N inputs to EF1FR Table 11.1

flooded rice (kg N2O-N /kg N input)

Emission factor for N20O emissions from drained/managed EF2 Table 11.1
organic soils, (kg N20-N /haly)
Emission factor for N2O emissions from urine and dung N EF3PRP Table 11.1

deposited on pasture, range and paddock by grazing
animals, (kg N20O—-N /kg N input)
NOTE:

subscripts CG, F, Temp, Trop, NR,NP refer to Cropland and Grassland, Forest Land,
Temperate, Tropical, Nutrient Rich, and Nutrient Poor, respectively;

subscripts CPP and SO refer to Cattle, Poultry and Pigs, and Sheep and Other
animals, respectively.




Indirect Nitrous Oxide Emissions




Indirect N20 Emissions from

Soils and Water
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IPCC Methodology — Overview

Indirect N2O emissions

Equation 11.9 — N volatilized

NyO ypy—N = [(F sv ® Fracg g )+ ((F on + Fppp )“ Fracg sy )] * EF,

Excel 1 of 2
Equation 11.10 — N leaching / run-off

NyO =N = {F,S'}-." + Fon + Fprp + Fep + Fsour )' Fracip cp_my ® EF5

Excel 2 of 2

Note:

» Use the same quantities of N used above (Fsn, Fon, Frrp, Fsom, Fcr)
for estimating direct N20O emissions;

» There are no indirect emissions from drained organic soils (Fos).



IPCC Methodology — Detall

Indirect N2O emissions

Category |Indirect N,O Emissions from Managed Soils: NoO from Atmospheric Deposition of N Volatilised from Managed Soils
Category code |3C5 /'
Sheet 1 of 2 \ Sheet 1 Of 2
Equation N Equation 11.9

Annual amount of
synthetic fertilizer N
applied to soils

Fraction of synthetic
fertilizer N that
volatilises

Annual amount of
animal manure,
compost, sewage
sludge and other
organic N additions

Annual amount of
urine and dung N
deposited by
grazing animals on
pasture, range and

Fraction of applied
organic N fertilizer
materials (Fon) and
of urine and dung N
deposited by

Emission factor for
N,O emission from
atmospheric
deposition of N on
soils and water

Annual amount of
N,O-N produced

from atmospheric
deposition of N
volatilised from

intentionally applied paddock grazing animals surfaces managed soils
to soils (Ferp) that volatilises
Anthropogenic N
input type kg NHz-N + NO,N kg NH3-N + NO«N) | (kg N,O-N) (kg NH3-
(kg N yr-l) (kg 3 . X _1) (kg N yr-l) (kg N yr-l) (kg 3 VO ) | (kg N2 ) (kg 3 (kg N,O-N yr-l)
(ka of N applied) (kg of N applied or N + NO,-N
N2Oap)-N = [(Fsn
* Frac + (F
Table 11.3 Table 11.3 Table 11.3 or ;;is;r)ac ( o)';
PRP. GASM
* EF,
Fon Fraccasr Fon Fere Fraccasm EF, N2Oarp)-N
(&)
(b)
©
Total

NOTE:

» The results need to be converted to mass of N20 by
multiplying with 44/28




IPCC Methodology - Detail

Indirect N2O emissions

Sector JAgriculture, Forestry and Other Land Use

Category Jindirect N,O Emjssions from Managed Soils: N,O from N leaching/runoff from Managed Soils
Category code |3C5 Ve
Sheet |20f2 '\ Sheet 2 of 2
Equation N Equation 11.10

Annual amount of Annual amount of Annual amount of | Amount of N in crop | Annual amount of N | Fraction of all N additions to| Emission factor for Annual amount of
synthetic fertilizer N animal manure, urine and dung N | residues (above and | mineralized/immobiliz] managed soils that is lost |N,O emission from NJN,O-N produced from
applied to soils compost, sewage |deposited by grazing below-ground), ed in mineral soils | through leaching and runoff | leaching and runoff managed soils in
sludge and other animals on pasture, including N-fixing associated with regions where
organic N additions | range and paddock crops, and from loss/gain of soil C leaching and runoff
intentionally applied forage/pasture from soil organic occurs
to soils renewal, returned to | matter as a result of
soils annually changes to land use
or management
Anthropogenic N
input type
puttyp [kg NLO-N
(kg N yr'h) (kg N yr'") (kg N yr'h) (kg N yr'h) (kg N yr') [kg N (kg of N additions)™] | (kg N leaching and (kg N,O-N yr'")
runoff)™]
N2O)-N = (Fsn + Fon
+ Fprp + Fcr + Fsom)
Table 11.3 Table 11.3 * Frac gach-() * EFs
Fsn Fon Ferp Fer Fsom Frac each-t) EFs N,O()-N
()
(b)
©
Total

NOTE:

» The results need to be converted to mass of N20 by
multiplying with 44/28



Thank you!

Amr Osama Abdel-Aziz, Assen Gasharov, Mike Bess and Laura Lahti




