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Thailand’s National Communication and Mitigation

4 N

((C)

\l y INDC NDC1
W (Post 2020) (2021-2030)

United Nations Framework
Convention on Climate Change

Yr 2000 2011 2015 2016 2017 2018

y N y N y N y U N
NC1 NC2 BUR1 BUR2 NC3
NIR

Updated
NDC1

2020

N oV A \ 31 Dec. 26/

BUR3

United Nations Framework Convention on Climate Change (UNFCCCQC)

2nd Updated
NDC1

2022

BUR4 NC4

NDC3.0

N
NC5/BTR2

2024

BTR1

® Thailand: Party to UNFCCC

¢ Commitment: Established a systematic and institutional arrangement;
Responsible by permanent organization; Data must be accurate, consistent,
up-to-date, continuous, and transparent; Measurement, Reporting, and
Verification (MRV)
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Figure 1-32: Structure of Thailand's Greenhouse Gas Inventory process



Thailand’s First BTR
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Figure 2-2:  Trend of national GHG emissions/removals by sector for 2000-2022



IPCC methodology for Thailand’s First BTR
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2006 IPCC Guidelines for National Greenhouse Gas Inventories

Methodology currently used in Thailand’s BTR was
adopted the 2006 IPCC Guidelines.

3A Livestock:

« 3A1 Enteric fermentation

* 3A2 Manure management

The methodology decisions were determined by the
decision tree (according to the 2006 IPCC GLs) for
selecting the method for estimate of GHG emissions
for Livestock’s sector:

* Manure management (CH,)

* Manure management (N,O)

For GHG estimations from enteric fermentation and
manure management, the Tier 1 and Tier 2 methods
were applied.



IPCC methodology for Thailand’s First BTR

For key livestock groups that have high
CH, emissions, such as dairy cattle, beef [ Enteric fermentation } 3Alai Dairy cattle
cattle, and buffalo, a Tier 2 assessment

can be conducted. R
Information was gathered from research
and experts within the Department of 3A1b Buffalo
Hivestock — R

Development to calculate country-

specific emission factors using
equations provided by 2006 IPCC GLs.

3A1c Sheep

3A1d Goats

For other species, such as pigs, poultry,
sheep, and goats, which have lower CH,
emissions, a Tier 1 assessment was
utilized.

3A1h Swine
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Y
. GE x (m) x 365
55.65

Where:

= emission factor (kg CHs/head/year) NE.,
= gross energy intake (MJ/head/day)

= methane conversion factor (%)

= time conversion (days/year)

= energy content of methane NE
d

net Energy for Work (MJ/day):

NEywork = 0.10 x NE, x Hours (note: Hours = number of hours of work per

net Energy for Pregnancy (MJ/day): NE|
NE, for cattle and buffalo = 0.10 x NEn

net Energy for Growth (MJ/day):

pw \075
NE; for cattle and buffalo = 22.02 X (c xMW) x W07

note: C=0.8 for females, 1.0 for castrates and 1.2 for bulls

BW = the average live body weight of the animals in the population (kg)

MW = the mature live body weight of an adult female in moderate body condition (kg)
WG = the average daily weight gain of the animals in the population (kg/day)

2006 IPCC Guidelines for National Greenhouse Gas Inventories

NE, +NE, +NE, +NE,_, +NE,

NE, +NE__ 100
+| — X
REM ~ REG DE%

net energy required by the animal for maintenance (MJ/day):
NEn, for cattle/buffalo (non-lactating cows) = 0.322 x (weight)%7>
NEm for cattle/buffalo (lactating cows) = 0.386 x (weight)®”>

NEm for cattle/buffalo (bull) = 0.370 x (weight)®”®

Note: weight = live-weight of animal (kg)

net Energy for Animal Activity (MJ/day):

NE. for cattle/buffalo (stall) = 0 x NEm,

NE, for cattle/buffalo (pasture) = 0.17 x NE,

NE, for cattle/buffalo (grazing large areas) = 0.36 x NE,,

net Energy for Lactation (MJ/day):

NEifor beef cattle, dairy cattle and buffalo = milk x (1.47 + 0.40 x fat)
note: milk = amount of milk produced (kg of milk/day)

fat = fat content of milk (% by weight)

net Energy to Produce Wool (for sheep) (MJ/day)
ratio of net energy available in a diet for maintenance to digestible energy consumed
REM = 1.123 - (4.092 x 10° x DE%) + (1.126 x 10°5 x DE%?2) — (25.4/DE%)
ratio of net energy available for growth in a diet to digestible energy consumed
REG = 1.164 — (5.160 x 10 x DE%) + (1.308 x 10> x DE%2) — (37.4/DE%)
= digestible energy expressed as a percentage of gross energy



IPCC methodology for Thailand’s First BTR

Table 2-104: Emission factors for CHs4 emissions (enteric fermentation) for 2020-2022

: EF (kg
Livestock CHa/head/year)
Male 18.89
<1 year 29.21
Dairy Heifers 1yearto 1% 43.52
cattle Female pregnancy
Milking Lactating cows 92.86
cows Dry cows 45.62
Male 44.63
<1 20.79
Native - year

Female Heifer >1 year 46.76
From 1% pregnancy 47.18

Beef
Male 64.96

cattle
Pure/crossed <1 year 31.81
breed Female Heifer >1 year 69.83
From 1% pregnancy 62.02
Fattening 55.72
Male 68.38
Buffalo . | Young 52.25

emale

From 1% pregnancy 83.81
Swine 15

Goat and sheep

5

Poultry

Emission factors of Enteric Fermentation

(3A1)

= The supporting data for estimating Tier 2
emission factor for dairy cattle, beef cattle and
buffalo are animal and feed characteristics.

= These data were obtained from literature
reviews (>15 national journal articles and
handbooks), and expert judgement, mainly
from the Department of Livestock
Development, and IPCC defaults.

= Tier 1 emission factors of CHsfor developing
countries and/or warm climate were adopted
for enteric fermentation for poultry, sheep and
goats, while the Tier 1 emission factor for swine
was applied from developed countries.
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IPCC methodology for Thailand’s First BTR

3AZai Dairy catthe

3A23ii Other cattle
[Beef cattle)

342b Buffalo

:
i

:
:

EFm = (VS x 365) x [Bor) x 0.67 x X 7—=2 x MS(rs]
Where:
EFm = annual CH4 emission factor for livestock category T (kg CHa/year)
VSm = daily volatile solid excreted for livestock category T (kg dry matter/head/day)

DE% 1-ASH
VS = [GE x (1 'E) + (UE x GE)] % ( 18.45)

VS = volatile solid excretion per day on a dry-organic matter basis (kg VS/day)
GE = gross energy intake, MJ day-1

DE% = digestibility of the feed in percent (%)

(UE » GE) = urinary energy expressed as fraction of GE

Typically, 0.04GE can be considered urinary energy excretion by most ruminants (reduce to 0.02 for
ruminants fed with 85% or more grain in the diet or for swine).

ASH = the ash content of manure calculated as a fraction of the dry matter feed intake
(0.08 for cattle)
18.45 = conversion factor for dietary GE per kg of dry matter (MJ/kg)

Bo(T) = maximum methane producing capacity for manure produced by livestock
category T (m3 CHa/kg VS)

0.67 = conversion factor of m3 CHa to kg CH4 (kg/m3)

MCFs,k) = methane conversion factors for each manure management system S by climate

region k (%)
fraction of livestock category T's manure handled using manure management
system S in climate region k (%)

MS(1;s,k)
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IPCC methodology for Thailand’s First BTR

= B[S Newx Msg e EFygJxse (38

TAM
Nrate(T] X ﬁ X 365 (38'4)

direct N,O emissions from manure management in the country (kg N,O/year)
number of head of livestock species/category T in the country (head)

annual average N excretion per head of species/category T in the country (kg

N/head/year)

fraction of total annual nitrogen excretion for each livestock species/category T

that is managed in manure management system S in the country

emission factor for direct N,O emissions from manure management system Sin the

country (kg N,O-N/kg N) in manure management system S

manure management system

species/category of livestock

Activity Data of Manure Management (3A2)

= The primary activity data for assessing GHG
emissions in this category is livestock
population.
= Additionally, the assessment of GHG
emissions from manure management utilizes
the following supporting activity data:
= Nitrogen excretion rate for each species
(calculated using equations from the 2006
IPCC GLs)
= Proportion of manure or nitrogen excreted
by animals according to different manure
management systems (MS)
= |nthis assessment, country-specific values
were applied based on evaluations from
experts and practitioners with relevant
experience.
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Table 2-106: |PCC defaults for Nyate, TAM and Nex Table 2-108: Manure CHq emission factors
N Livestock Manure CH, (kg
ex(T)
Livestock CHa/head/year)
(kg N/head/year) :
Dairy Male 439
cattle i
Male 12.77 Female Heifers <1year 6.79
_ <1year 23.94 1year to 1* pregnancy 10.11
Dairy Heifers T . : 7157
st
cattle Female lyeartol 50.82 Milking cows actating cows .
Milking Lactating cows 77.35 Dry cows 10.60
cows Dry cows 77.35 Beef Native Male 5.12
Male 22.65 cattle Female <1 year 232
Native e <1year 276 1 year to heifers 5.37
eémale 1 year to heifers 22.39
/ From 1 pregnancy 5.42
From 1° pregnancy 32.54
Beef Pure/crossed Male 7.46
cattle Male 34.70 breed
Pure/crossed 1 year 158 Female <1year 3.55
breed Female 1 year to heifers 34.00 1 year to heifers 8.01
From 1% pregnancy 48.33 From 1% pregnancy 7.12
Fattening 40.35 Fattening 6.22
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Emission factors of Manure Managemet (3A2)

= For the Tier 1 assessment, recommended values from the 2006 IPCC GLs were applied, while the Tier 2
assessment utilized country-specific emission factors.

= This required the collection of necessary domestic data to calculate emissions according to the equations
in 2006 IPCC GLs, such as the total energy intake of the animals, the energy used for digestion, the
conversion rate of manure to CH,, and the proportion of manure based on different manure management
systems.

" |n this assessment, country-specific emission factors (Tier 2) were used for dairy cattle, beef cattle, buffalo,
and swine, while recommended values (Tier 1) were applied for goats, sheep, and poultry.
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Emission factors of Manure Management (3A2)

= For the Tier 1 assessment, recommended values from the 2006 IPCC GLs were applied, while the Tier 2
assessment utilized country-specific emission factors.

= This required the collection of necessary domestic data to calculate emissions according to the equations
in 2006 IPCC GLs, such as the total energy intake of the animals, the energy used for digestion, the
conversion rate of manure to CH,, and the proportion of manure based on different manure management
systems.

" |n this assessment, country-specific emission factors (Tier 2) were used for dairy cattle, beef cattle, buffalo,
and swine, while recommended values (Tier 1) were applied for goats, sheep, and poultry.

Table 2-109: Manure N0 emission factors

MS EF (kg N,O-N/kg N excreted) = The emission factor used is the N,O emissions from
Pasture/range/paddock 0.02 manure in various manure management systems
Daily spread 0 (EF;). For the Tier 1 assessment, recommended
So"[‘jr;tgfge Oc;%); values from the 2006 IPCC GLs were applied.
Poultry litter With bedding 0.001 " |nthe Tier 2 assessment, either recommended
Without bedding 0.001 values or country-specific values may be used.
Uncovered anaerobic lagoon 0 » However, a review of domestic data revealed no
Anaerobic digestion 0 .. . .
Deep bedding o0l reported emission factors, so this assessment relies
Composting-intensive windrow 0.1 on the recommended values from the 2006 IPCC
Others 0 GLs.




Area for improvement

e Some data are limited

* Availability, accessibility and variability, e.g., net energy and
gross energy, MMS, N.,. Data gap filling is required.

* To be more accurate and updated, higher tiers should be adopted
for some animals, e.g.:

* VS, MCF, B, %MS, N

y Do

N,O EFs

ex?

* Data collection system and MRV system should be updated.
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