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Relevant LULUCF land categories:

• 4A. Forest land

• 4D. Wetlands

• 4E. Settlements

NB. N2O emissions from Cropland and Grasslands reported under 
Agriculture sector

Terminology:

N2O emissions = [N2O-N] x 28/44

N2O-N = fraction of total N contained by source convertible to N2O emission
F = activity data



N2O Emissions from Managed Soils: Direct N2O 
emissions sources from managed soils 

• human-induced N inputs to managed soils:
• synthetic N fertilisers (FSN);
• organic N applied as fertiliser (e.g., animal manure, compost, sewage sludge, rendering waste) (FON);
• urine and dung N deposited on pasture, range and paddock by grazing animals (FPRP);
• N in crop residues (above-ground and below-ground), including from N-fixing crops and from forages during pasture 

renewal (FCR)

• mineralisation of N in soil organic matter following drainage/management of organic soils:
• drainage/management of organic soils (i.e., Histosols) (FOS)

• mineralisation of N by cultivation/land-use change on mineral soils: 
• N mineralisation associated with loss of soil organic matter resulting from change of land use or management of 

mineral soils (FSOM)



N2O Emissions from Managed Soils: Direct N2O emissions (Tier 1)

N2ODirect –N = N2O–N emissions from managed soils, kg N2O–N yr-1

N2O–NN inputs = N2O–N emissions from N inputs to managed soils, kg N2O–N yr-1

N2O–NOS = N2O–N emissions from managed organic soils, kg N2O–N yr-1

N2O–NPRP = N2O–N emissions from urine and dung inputs to grazed soils, kg N2O–N yr-1



N2O Emissions from Managed Soils: Direct N2O emissions (Tier 1)

N2O–NN inputs = F (amount of ...., kg N2O–N yr-1) * EF1 (emission factor for share of N which is 
convertetible to N2O emissions, from N inputs) 

SN –syntetic fertilizer, ON-organic fertilizers, CR-crop rezidues, SOM – soil organic matter

FR-flooded rice



N2O Emissions from Managed Soils: Direct N2O emissions (Tier 1)

N2O–NOS = F (area of ...., kg N2O–N ha-1) * EF2 (mission factor for N2O emissions from 
drained/managed organic soils)



N2O Emissions from Managed Soils: Direct N2O emissions (Tier 1)

N2O–NPRP = F (amount of ...., kg N2O–N ha-1) * EF3 (emission factor for N2O from urine and 
dung N deposited on pasture, range and paddock by grazing animals)



N2O Emissions 
from Managed 
Soils: Direct N2O 
emissions (Tier 1)



N loss in soil management 



N2O Emissions from Managed Soils: in-direct N2O 
emissions sources

• Volatilisation and deposition & leaching and runoff from land 
associated to:
• synthetic N fertilisers (FSN);

• organic N applied as fertiliser (e.g., animal manure, compost, sewage sludge, 
rendering waste) (FON);

• urine and dung N deposited on pasture, range and paddock by grazing 
animals (FPRP);

• N in crop residues (above-ground and below-ground), including from N-fixing 
crops and from forages during pasture renewal (FCR);

• N mineralisation associated with loss of soil organic matter resulting from 
change of land use or management of mineral soils (FSOM)



N2O Emissions from Managed Soils: In-direct N2O emissions (Tier 1)

Frac GASF, GASM = fraction that volatilises as NH3 and NOx 
[kg N volatilised (kg of N applied or deposited)-1]

EF4 = emission factor for N2O emissions from 
atmospheric deposition of N on soils and water surfaces,
[kg N–N2O (kg NH3–N + NOx–N volatilised)-1]

Frac LEACH-(H) = fraction leaching/runoff
occurs that 
[kg N (kg of N additions)-1]

EF5 = emission factor for N2O emissions from N leaching and 
runoff 
[kg N2O–N (kg N leached and runoff)-1]



N2O Emissions 
from Managed 
Soils: In-direct N2O 
emissions (Tier 1)



CO2 EMISSIONS FROM LIMING

CO2–C Emission = annual C emissions from lime application, t C yr-1

M = annual amount of calcic limestone (CaCO3) or dolomite (CaMg(CO3)2), tyr-1

EF = emission factor, tonne of C (tonne of limestone or dolomite) -1. Default emission factors EF = 0.12 for limestone 
and EF=0.13 for dolomite



CO2 EMISSIONS FROM UREA FERTILIZATION

CO2–C Emission = annual C emissions from urea (CO(NH₂)₂) application, tC yr-1

M = annual amount of urea fertilisation, t urea yr-1

EF = emission factor, tC (tonne of urea)-1. The default emission factor EF = 0.20 for carbon emissions from urea 
applications (carbon content of urea on an atomic weight basis (20% for CO(NH2)2)).



Emissions and removals from drainage and rewetting and other 
management of organic and mineral soils

2006 IPCC Guidelines (Chapter 7: Wetlands) 2013 IPCC Wetland Supplement –
include EFs for CH4 and N2O

See TABLE 1 COVERAGE OF THE WETLANDS 
SUPPLEMENT


