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N sources included in the methodology

B N inputs are the origin of direct N,O emissions from agricultural soll
e Application of synthetic fertilizers (Fgy)
e Application of organic N (such as animal manure, sewerage sludge) as fertilizers (Foy)
e Urine and dung N deposited on pasture, range and paddock by grazing animals (Fprp)

e Incorporation of crop residues including from N-fixing crops and from forages into soils
(Fcr)

e Soil N mineralization associated with loss of organic matter resulting from change of
land use or management of mineral soils (Fgop)

e Drainage/management of organic soil (Fgy)

m Cultivation of nitrogen-fixing crops which was included in the previous IPCC guidelines s
excluded in the 2006GL due to lack of evidence.

B Emissions are estimated by “N input * EF”



Sources and pathway of N
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Equations: Tier.1

EQUATION 11.1
DIRECT N,0 EMISSIONS FROM MANAGED SOILS (TIER 1)

NoiOpiwea™N = NaO-Nyppuee + NaO-Nygg + NyO-Npgp
Where:

[(Fay + Foy + Fip + Faong ) ER |+

[':J‘_.-r.w + Fow + Fop + Faous Jep * EFy ||

NaO-Ny Mpurs [

\Fos.c6 remp ® EF10G Temp )+ VP06, Trep * EF30G Trep
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N sources and the correspondent EFs of direct N,O emissions

B EF1isusedfor Ninputs: Fgy » Fons Ferr Fsom

e A single world wide default EF is provided in the 2006GL

B EF2 is used for drainage/management of organic soil: Fy

e Default EFs are provided by land use type (forest, cropland/grassland), and by climate
zone.

e Updated default EFs are available from the 2013 Wetlands Supplement.

B EF3is used for Urine and dung N deposit from grazing animal: Fpzp

e Different default EFs are established for CPP (Cattle, Poultry and Pigs), and SO
(Sheep and Other animals).



Default EFs for direct N20 emissions

TABLE111

DEFAULT EMISSION FACTORS TO ESTIMATE DIEECT N0 EMISSIONS FROM MANAGED SOILS
Emission factor Default value Uncertainty range
EF; for N additions from mineral fertilisers, organic
amendments and crop residues, and N mineralized from 001 0.003 - 0.03
mineral soil as a result of loss of soil carbon [kg N.O0-N (kg : ST
]
EFrr for flooded rice fields [kg M0-N (kg N)'] 0003 0.000 - 0008
EF3 0, Tens fOr temperate organic crop and grassland soils (kg g .74
MN0-N ha™) 2-2
EF: oo, Tr for tropical organic crop and grascland soils (kg 15 s 48
MN0-N ha) ”
EF 3, Temp, (wy. & fOT TEmperate and boreal organic mutrient rich 0.6 0.16 -7 4
forest soils (kg M,0-N ha™) I
EF 3, Temp, (ny, p fOT temperate and boreal orgamic mutrisnt poor 0 0.07 - 0.3
forest soils (kg N,0-N ha) =TEe
EF:f, Tee for tropical orgamic forest soils (kg N20-N ha' 'j g 0-24
EFppp, cpe for cattle {dairy, non-dairy and buffalo), poulry - -
and pizs [kg N:O-N (kz )] 0.02 0.007 -0.06
EF:ppp an for sheep and ‘other animals” [kg N,0-N (kz ':-lj"] 0.01 0003 -0.03




Methodologies for indirect N,O emissions

H Volatilization
e Fg\,Fo\andFpzp are covered

e Fraction of N volatilized, Fracg,se (for SN), Fracggy (for ON and PRP) is multiplied to
F, to calculated amount of N volatilized

e EF4is used

EQUATION 11.9
N0 FROM ATMOSPHERIC DEPOSITION OF N VOLATILISED FROM MANAGED SOILS (TIER 1)

N2Oy, .'.l;}“-’"'r = [IF.R‘. * Fracgop )+ [ Foy + Fpgp |® Fracg o l]" EF,

B [eaching/Runoff
o Fo\,Fon Fprp s Fer @and Fgg,, are covered

e Fraction of N lost through leaching/runoff (applicable to all) is multiplied to total F, to
calculated amount of N leaching/runoff.

e EF5is used

EQUATION 11.10
N0 FROM N LEACHING RUNOFF FROM MANAGED SOILS IN REGIONS WHERE LEACHING RUNOFF
OCCURS (TIER 1)

-\"::ﬂl:l-:l_:l: =\Fax + Fow + Fppp + Fog + Fapu ]" F'“I‘-'J..'—.ic'-'-'—{-'-':l = EF; 7




How to estimate activity data: Synthetic N fertilizer

H I:SN
e Annual amount of N fertilizer applied is collected by annual N fertilizer consumption
data from official country statistics or international data (IFIA, FAO)

e In the 2006GL, tier.1 estimation does not have adjust for the amount of NH; and NOXx
volatilization. Tier.2 or 3 should be aware this correction.



How to estimate activity data: Organic N input

" Fon

Organic N fertilizer referred in the 2006GL include, 1) animal manure, 2) sewage N, 3)
compost N, and 4)other organic amendments(brewery waste, guano ,etc)

Animal manure applied to soil is estimated by subtracting manure used for feed, fuel,
construction from the total amount of manure N estimated in 3A2 manure
management.(like top-down type estimation)

Amount of animal manure applied to soil may be directly obtained by survey or
statistics (case of RM in 2015 inv.). This may give more accurate estimation in this
category, however, may generate missing N flow when compared to the top-down style
estimation and overall certainty of the Agriculture sector may not good very much.

EQUATION 11.4
N FROM ANTMAT MANURE AFPLIED TO SOILS (TIER 1)

Foi=Nugsaw ™ h—lf'_mc”_”; + Fracgyg + Fracoyg ﬂ

Where-
Fan = annual amount of animal manure M applied to soils, kg ¥ v

Munas_avh = amount of managed manure N availzble for soil application, feed. fuel or construction, kg W
v {see Equation 10.34 in Chapter 10)

Fracppen = fraction of manazed manure used for feed
Fracy g = fraction of managed manure used for fuel

Fracwsr = frachon of managed marure used for construchion 9



How to estimate activity data: Urine and dung on grazing land

B Fprp

e The estimation equation of urine and dung N deposit is the exactly same one used in
N,O manure management. The amount manure treated in the management system of
direct deposit on pasture, rangeland and paddock is used as the activity data here.

e This data is calculated in 3A2 Manure Management. In the IPCC software, data is
reflected to 3C4 automatically.

EQUATION 11.5
N IN URINE AND DUNG DEPOSITED BY GRAZING ANIMALS ON PASTURE, RANGE AND PADDOCE
(TIER 1)
Fonp = E|Niry » Nexery J» Mz, ) |

Wherea-

Fpgp = annual amount of unne and dung N deposited on pasture, range, paddock and by grazing anmmals

kg Ny
M1, = number of head of livestock species/category T in the country (see Chapter 10, Section 10.2)

Nex,,= anmmal average N excretion per head of species/category T in the country, kg N animal™ yr”' (see

Chapter 10, Section 10.3)

MS1prpy = fraction of total annual N excretion for each livestock species/category T that is deposited on
pasture, range and paddock" (see Chapter 10, Section 10.5)

10



How to estimate activity data: Crop residue

e Estimated from crop yield statistics and default factors for above-/belowground residue:
yield ratios and residue N contents. The effect of residue burning or removal are also
taken into account. To convert from Yield fresh (usual statistical data) to dry fresh is
implemented by using dry matter fraction of harvested crop.

e Table 11.2 provides the default parameters of this estimation.

EQUATION 11.6
N FROM CROF RESIDUES AND FORAGE PASTURE RENEWAL (TIER 1)

FL-¥ |Cmp,:l.] * |.-4"'9f'-'[.-] — Area IEI'H.I'TII'I:I.: . l.'_"_lr | Fmr,,_m,m:” "'l
CR T - i ] ) -
] |_[ﬁ.+c;-:.-3 . -"f.u?i.-: *\l-F? ”‘-‘.m.:-.u-:.-]-” R.uc;-:.'] '-1".';(;-:.' 1] |

EQUATION 11.7
DEY-WEIGHT COREECTION OF REFORTED CROF YIELDS

':f“r:rp,al.:l = Yield Frs:h{_.:l « DRY

11



How to estimate activity data: Crop residue

TAELF 11.2
DEFAULT FACTORS FOR ESTIMATION OF N ADDED TO S0ILS FROM CROP RESIDUES ™
Dry matter Above-ground residue dry matter AGpyyr, (dz/ha): X content of Raﬁ.:rzil']-:;hw- X comtent of
: A = Cropg * slopey, + int : !
| et Gt ~Cropey gy gt Somemet, | o | oot

Crop residues above-gronnd residmes

product + 754 as % oof +1xd as % of 1. . -

(DRY) Slope mean Intercept mean B adj. MNac) biomass ™ac)

Bz mo)

Major crop npes
Grams 0.BE 1.09 2% 083 t 6% 0.65 0.006 0.22 ( 16%) 0.009
Beans & pulses” 0.91 1.13 T 19% 0.85 I 36% 0.28 0.008 0.19 (T 45%) 0.008
Tubers® 0.22 0.10 T 69% 1.06 T T0% 0.18 0.019 0.20 (T 50%) 0014
Foot crops, other” 0.94 1.07 T 19% 1.54 T41% 0.63 0.016 0.20 (T 50%) 0014
HN-fixing forages 0.90 03 T+ 50% default 0 - - 0.027 0.40 (T 50%) 0.022
E“;ﬁ'ﬁmg 0.90 0.3 * 50% default 0 - - 0.015 0.54 (* 50%) 0.012
Perenmial grasses 0.90 03 T 50% default 0 - - 0.015 0.80 (% 50%) 0012
e 0.90 03 + 50% default 0 : i 0.025 0.80 (% 50%)' 0.016°
Individual crops
Maize 087 1.03 T3 (.51 T 19% 0.76 0.006 0.22 (£ 26%) 0.007
Wheat 089 1.51 T 3% 052 T17% 0.68 0.006 0.24 (* 32%) 0.009
Winter wheat 0.89 1.61 I i% 0.40 T25% 0.67 0.006 0.23 (z 41%) 0008
Spring wheat 0.E9 1.29 T 5% 073 T 256% 0.76 0.006 0.28 (T 26%:) 00089
Fice 0.89 0.935 T19% 246 T41% 0.47 0.007 0.16 (X 35%) HA
Barley 089 098 T 8% 059 T41% 0.68 0.007 0.22 (T 33%) 0014
Otz 089 0.91 T 5% .89 t 8% 0.45 0.007 0.25 (t 120%) 0.003
Millat 0.90 143 t 18% 0.14 t 308% 0.50 0.007 HA NA
Sorghum 0.89 038 +13% 1.33 T27% 0.36 0.007 HA 0.006
Eye® 0.B8 1.09 T 50% default 083 t 50%% default - 0.005 NA 0011

1z



How to estimate activity data: N supply from mineralization

= |:SOM

e Average annual loss of carbon in mineral soil estimated under 3B Land is the base data
of this source. Using C:N ratio of soil to derive N input from AC loss.

e N immobilization (estimated from carbon gain in mineral soil) is only considered under
Tier.3 method.

EQUATION 11.5
N MINERALISED IN MINERAL SOILS AS A RESULT OF LOSS OF S0IL C THROUGH CHANCGE IN LAND
USE OR MANACEMENT (TIERS 1 AND 2)

L

1 -
'I:_'i'l'jl.;l = E[| jl:-ﬁ_‘l.r_l_lh:_l.ll_ I ‘E |l.|.|:||]|] |

13



How to estimate activity data: Cultivation of histosol

e Area of drained or cultivated organic soil is the activity data. This is the common AD
used for N,O and CO, (covered in 3B Land) (or CH, in the case the 2013 WLSL
applied).

14



Decision of Tier

Figure 11.2
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Exercise of using IPCC software

B Four worksheets exist.

B Base data of organic input from animal manure is automatically calculated by the input
data into “Livestock Manager”

B When other organic N input other than animal manure exist, enter its data in ” Organic N
applied to Managed Soils” sheet.

B Enter the three fractions of animal manure about the use of manure in the same sheet.
Usually these factors are 0 for industrial countries...

Organic N applied to Managed Soilz | | of 3 Direct N20 Emizssions from Managed Soilz | 2 of 3 Direct N20 Emissions from Managed Organic Soilz | & of 3 Direct N20O Emizsions £

Worksheet
Sector: Agriculture, Forestry and Cther Land Use 2[:11 8
Category: Livestock
Subcategory:  3.C.4 - Direct N20 Emissions from managed soils
Sheet: Organic M applied to Managed Soils
Data
Sum of M for all MMS except PRP =W | 41[II"I]1?.SE| Fraction of managed manure used for feed (default 0) = R
Sum of M for PRP, Sheep and ather animalzs (S0 000 Fraction of managed marnure uzed for fuel (default 03 =5

Sum of M for PRP, Gattle Poultry and Figs (CGPP)
Compost applied ke M osyr™1] = ¥

Sewage Shudee applied ke M yr™1]1 =%

Other Organic amendments ke M ywr™1]=2

Fraction of managed manure uzed for construction (default 00 =T
Fraction applied to Saoils (1-R-5-T)= U | ]
M from Organic M additions applied to Soils (Fon) (ke M yr™—1] | 41U?D1T.SE|

9334+
0.000
0.000

0.000

AfE | [Afe | 4]

Fraction of M from Organic additions, above, applied to flooded rice n.on -

16



Exercise of using IPCC software

B 1of 3 worksheet deals with EF1 type emission estimation.
B Enter the relating N applied into the cells and select appropriate EF.

B For flooded rice, Moldova can enter notation key “NO”

| Oreanic M applied to Managed Soils | 1 of 3 Direct N2O Emizzions from Managed Sailz | 2 of 3 Direct M20 Emizsions from Managed Organic Soils | 3 of 3 Direct N2C

Worksheet

Sector: Agriculture, Forestry and Other Land Use

Category: Aagaregate Sources and Mon-C02 Emissions Sources on Land
Subcategory:  3.C.4 - Direct N20O Emissions from managed soils

Sheet: Tof 3

Data
Gas [MTROUS OXIDE (N0} |
1 F 1 F ] uo-uninpus N20

Emission factor for | Annual direct N20-
M20 emissions M emissions
from M inputs produced from
(kg N2O-N kg N managed soils
input) (kg N2O-N !'yr)

Annual amount of M applied
(kg N /yr)

Anthropogenic Minput type

MN20 - Nn inputs = MN20 =N20 - Nn
F*EF inputs * 44 /23

Anthropogenic M input | swnthetic fertilizers | FSM: M in synthetic fertilizers . . 0E6157
tvpes to estimate
atinual direct M20-H X

emizzions produced

from managed soilz

compost, sewage compost, sewage sludge, oth
gludee

&,
o

animal manure, FOM: M in animal manure, E{ 1070 1==x | n.o1 HIF0.17876 m Gah35Ad443

crop rezidues FCR: M in crop rezidues

I

0ot 0 0

changes to land FSOM: M in mineral soilz that

use or mineralised, in association wi

manage et lozz of zoil G from zoil organ E (1]
0

=

€

matter az a result of chaneges
land use or management

Anthropogenic M input | swnthetic fertilizers | FSM: M in synthetic fertilizers \

|

types to estimate
anhual direct M20-N
emizzions produced
from flooded rice

B B B B
-]
<




Exercise of using IPCC software

B 2of 3 worksheet deals with EF2 type emission estimation.

B Area of managed/drained organic soil must be enter by “Land Type Manager tool” which
only shown in 3B Land.

B Then select appropriate EF2 in the 2 of 3 sheet under 3C4.

[ E— —_— — -
AFOLU Land Types l - ﬁ
R R 77 7Tm——————————e

IE Caommon Land Tvpe Data
- Forest Land Country/Temitory Republic of Maldova Continent  EUrope
E| Oropland

w Land Use Subcategory Oreanic soil
l Grassland
l Wetlands
Settlements Climate Region Cool Temperate Dry E Soil Type Crganic |E|
[ Other Land
Cropland Data

Land-Use Gorversion Matrix | Annual change in carbon stocks in biomass | Annual chanee in carbon stocks in mineral soils | Annual change in carbon stocks in organ

Wiork sheet

Sector: Agriculture, Forestry and Cther Land Use
Category: Cropland

Subcategory:  3.B.2.a - Cropland Remaining Cropland
Sheet: Annual change in carbon stocks in organic soils

Data

Land Use Cateqor' Equation 2.26

Land area of _ Annual carbon loss
. Emission factor . .
Available area cultivated e _|from cultivated organic
(ha) organic soil | [o7 climate type soils
gd ‘.' = (tonnes Cihafyr) PR S
(tonnes C/yr)

Imtlal land use Land use during reporting year Table 5.8 Lorganic = A*EF

Lorqam

l_ Cropland Organic =oil Orgamc z0il




Exercise of using IPCC software

For indirect N20O emission, two worksheets exist, for Vitalization and Leaching/runoff.

B To continue estimation, a user has to identify Land use type, then estimated figure under
3C4 is automatically reflected.

B Then select appropriate Frac vaules and EF4/EF5.

1 of 2 N20 from Atmospheric Deposition of N Volatilised from Managed Soils l2 of 2 N20 from N leachine/runoff from Managed Soils

Worksheet
Sector: Agriculture, Forestry and Other Land Use
Category: Agaregate Sources and Non-CO2 Emissions Sources on Land
Subcategory:  3.C.5- Indirect N20 Emissions from managed soils
Sheet: 1of 2
Data

Gas |NITROUS OXIDE (N20) v]

;.
- cd
p O
B 0 g O
. ed
O ed
I [l [P . .
O
O O
a A Drp a A 4 O O
{ Total) {Total) 421 [ 0.1 7017:+| 933413.04 0.2 0 080.9029 @ 1584141889~
e—

19
@ ——————— @]




