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Abstract
This research evaluated the emission of greenhouse gases (GHG) in Muang Phayao

municipality area according to guidelines on city-level GHG emission by Thailand Greenhouse Gas
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Emission Organization (TGO). Related activity data for the year 2018 were collected, including energy
consumption, waste management, agriculture and livestock production, electricity consumption,
and other associated activities to determine significant GHG emission in Muang Phayao boundary.
The results showed that electricity consumption from commercial and retail is the most prominent
emission source at 49.23 percent, followed by fuel energy consumption at 33.26 percent, while
open dump waste management amounts for 13.38 percent. Guidelines on reducing Muang Phayao
municipality’ s GHG emissions should be focused on reducing electricity and fuel energy
consumption, and considering better waste management practices appropriate to Muang Phayao

Municipality area’s contexts for efficient and sustainable GHG emission reduction.

Keywords: city carbon footprint; greenhouse gas reduction; Muang Phayao municipality
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Step 1: Defined city boundary
Step 2: Greenhouse gas emission sources analysis

Step 3: Data collection

Step 4: Calculation of greenhouse gas emission

Figure 1 Process of city carbon footprint

evaluation
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Figure 2 Geographic boundaries and scopes

[Source: Global Protocol for Community-Scale

Greenhouse Gas Emission Inventories (GPC)]
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Table 1 Sources of GHG emission data and activities in Muang Phayao Municipality Area

[tems Sources Data types
1. Basic information of Muang Phayao municipality such as population,  |[Annual Performance Report of Muang | Secondary
number of households, geopolitical boundary Phayao Municipality data
2. Fuel consumption in the Muang Phayao municipality area including National Statistical Office’s data on Secondary
household, business and services, and transportation fuel consumption |Household Energy Consumption data
Daily operation report of Muang Phayao | Secondary
3. Wastewater quantity and wastewater management in the area
Municipality Wastewater Treatment data
Calculated from Muang Phayao Secondary
4. Rice cultivation in the area
Municipality Annual Taxation Map data
Annual record on livestock raising from Secondary
5. Livestock (beef cattle) in the area
Muang District Livestock Office data
Electricity Consumption Report classified
Secondary
6. Electricity consumption in the area by usage from Phayao Provincial y
ata
Electricity Authority
Daily operation report of Muang Phayao | Secondary
7. Waste quantity and waste management
Municipality Waste Management data
Table 2 Inventory of Phayao municipality greenhouse gas emission in 2018
Scopes [tems Data sources Quantities Units
Gasoline National Statistical Office 81,365.43 L
Diesel National Statistical Office 1,582,626.06 L
Gasohol National Statistical Office 1,980,434.57 L
LPG vehicle National Statistical Office 67,979.88 L
LPG household National Statistical Office 223,047.26 kg
1
Biodiesel and renewable energy National Statistical Office 6,836.40 L
Charcoal and firewood National Statistical Office 233,9645.54 kg
Wastewater treatment Muang Phayao Municipality 2,903,038.81 m?
Rice cultivation Muang Phayao Municipality 907 rai
Livestock (beef cattle) Phayao Provincial Livestock Office a7 head
2 Electricity Provincial electricity authority 26,961,723.40 kWh
Waste (2011-2017) Muang Phayao municipality 57,024.18 ton
3
Waste (March-December 2018) Muang Phayao municipality 5,469.34 ton
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Table 3 City carbon footprint of Muang Phayao municipality in 2018
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GHG emission EF Proportion
Scopes Sectors ltems Emission sources
(tCOeq) | (kgCO,eq/Unit) (%)
Gasoline 182.02 22376 IPCCVol. 2table 321,322, PTT|  0.57
Diesel 4,343.68 2.7446 IPCC Vol 2 table 32.1, 322, PTT|  13.62
Gasohol 4,431.42 22376 IPCC Vol. 2 table 2.2, DEDE 13.90
LPG vehicle 117.10 1.7226 IPCC Vol. 2 table 2.2, DEDE 0.37
Energy LPG household 694.41 3.1899 IPCC Vol. 2 table 2.2, DEDE 2.18
Biodiesel and
17.96 2.7446 IPCC Vol. 2 table 32.1,3.2.2, PTT|  0.06
renewable energy
1 Charcoal and
815.74 34039 IPCC Vol. 2 table 2.2, DEDE 2.56
firewood
Waste Wastewater
549.24 (eq3) equation 1.72
management | treatment
Rice cultivation 709.73 (eq d) equation 2.23
Agriculture
Livestock (beef equation
and livestock 56.40 (eq5,eq6) 0.18
cattle) (enteric, manure)
Sub-total scope 1 11,917.74 37.39
Thailand Grid Mix Electricity
Electricity |Electricity 15,694.42 0.5821 49.23
2 LCI Database 2557 (2014)
Sub-total scope 2 15,694.42 49.23
Waste 4,118.97 (eq 2) equation 12.92
Waste (March-
Other
3 December 2018) 145.62 2.7446 IPCC Vol. 2 table 3.2.1,3.2.2, PTT] 0.46
(transportation)
Sub-total scope 3 4,264.59 13.38
Total 123 31,876.75 100.00
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Table 4 Eight types of electricity usage

proportion of Muang Phayao

municipality in 2018

Types ltems Ratios (%)
1 Residential 44.97
2 Small General Service 21.05
3 Medium General Service 16.46
il Large General Service 14.50
5 Specific Business Service 1.70
6 Government and Non-

profit Organization 0.01

7 Agricultural Pumping 0.40
8 Temporary Service 0.91
Total 100
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NUANUS WA, 2561 mAuTaLlome1in1sian
sezlagmsineslufiuiivewnanaunafilasnde
Tuonium JUSunusn 1,098.67 fu agdawaln
WinAntsUaesiigiseunssanliul w.e. 2562
FIUIU 3.96 AuA1svoUlneenlamlAisuii e
Tuthaiouduiauiaiouguinau w.e. 2561 u
wavadismziwldiesluidatuensuiisu
fdnvezficnnegen Sawindodind Tneldsa
UFTNNNN 22 &9 51‘1/1{17%351@@@@@ 32 fiu 9l
UsINNveziY vInduiiian dnsmdnvezuuy
(landfilled gas, LFG) desnfiuilunisidaves
dallilanansasesiulsnames sty dsiinnsi
feseunsyan @ww) Wldlunsudalnin dawa
TrtinsuaeieisaunsganannIsvudIdn 45.62
tCO,eq (MINANTATBZLUULYNBIAzINITUa B Y
AFounszantul w.e. 2562 31U 19.72 Ay
ansuaulpeenledifiouni) Inefivianauiadios
weigdeadoaldseglunisvuds Snadafiunis
Uaneinwisaunsganannsruddnee
dloansfiansandssuiisunisudosfing
Bounszanannnisidaveyluiiuiiiy funs
a$195vuv LFG luilufliiy wavmisvudslumin
veniiuft Tngldnisudesinedeunszanainnns
yudwasnsUspiliuausunpnI i uEn S
[16] WU mnUSunavesstanunlud w.e. 2561
$1uU 6,568 fiu vudslumdafidamiadodmioz
dn1sUaeeiiwiSeunsean 146 dua1suaule
sanladiisuwi lneidunisuaesfiviseunsyan
PNATVUALNE9Y1LAET Lagnndnisindnvey
Tuiuiiiude3snsmnesasinisdesfnadeu

AsEan 24 duansuaulaeenlamiiauii kagyin
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IINNIIATAVYLITINUA 1E19991NTEUU LFG 1TJu
n1ssuswvesanianavlurquuuialng i
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NsgegaagvedaTBun3d Buagvigisenlnia
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Aradnmdidineiivu (CH,) Wussdusznaundn
Slofefinuiiavautuassiiunazgndidedly
aumietiiaiignszuiunsudndunuieunie
wdsaulni [17] fisarnnisisnaviuuialud
Uaeeiedinuainnistesaalsvesvey lngld
nsmuausethlulfnu duaninsiFoudiou
luguit 3
yndinsimsnmsinwiioannis

Yaoun1930unsEantuLAazvaulun 1191884

Table 5 Estimated GHG Emission Reduction

anunsaliudayanisaidufanssuveuneauia
Wele1 WUIIaNITaanUIuIai19Teunsan

5,306.64 tCO,eq fauanslumseil 5

B GHG from waste transportation ~ GHG from waste decomposition

24

4

Local Open Managed by Local LFG

Dump Private Waste system
Contractor in

Chiang Mai

Figure 3 Comparative of GHG emission from

each waste management method

Scopes tems GHG emission reduction
(tCOeq)
Scope 1 |Replacing diesel fuel with biodiesel 189.92
Replacing lightbulb in households (all households change 1 —
Scope 2 fluorescent bulb to LED and tun on 4 hours/day)
Installing solar rooftops (1 kWh for all households) 764.71
Scope 3 |Changing waste management method to LFG 4,264.59
Total 5,306.64

5. ajUuasdaiauanuy
N3UsEIUNTITOUNTE ANV UNALIALBY
WL MUULINIINTTRvIIToy a1 TIT ouNTEaN
vausznalnglul w.a. 2561 wuinnisaiu
Aanssuveamauialiemsenfiiusunanisudes
fmiFeunszanundign Ae msldlwih Jeddndon
1710849 49.23 Wasidud vesnisuasefiviieou
nszantimun sesasdunsldndsnudomas

33.26 WUasIUd wardn 12.92 Wasidusd u1a1n

710

Asdanisveeiidunuumnnes (open dump) o
FUAUNSUR AT WA, 2554 drudnuszunal
4.59 Wasidud vaensvasefnwSaunsyanunain
Aanssudu o dwsuswamslunisanusuianis
UaouR1eidounszanvaanauiatiiosms Lot
asiarsannssanisvesidusuduusnifiesan
1AsAsHUBNINIARUSLA iy (CHy) 7
WANINNTYDYARNBVBIVUTUAD TI8INITRANAY

WSaunszananms i Andsnlaain LFG T
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naunun1sigiiinannateds (grid mix) 8naqe
grsufiaesnisiuinsnisnisannisldlaia &
Aamsanlngfuuduazssiaduand q 7l
nsliipIesusuoniauazszuulniuasainadu
wdn Tnensusuldsuadeslfuanmaiiiussans
A1 Faufian1suTulgaszuuldinasadng nns
Wasusldvaenlwihueadiunuvaeslliiges
isaaus WEonslWSIUVALIY WU n5Aads
szUURAANE Ul uUndsAT (solar rooftop
system) aga1u1aann15LE b 1a1nns I
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Uaosfwdounszanaiunisldndnuid sinds
Wy mswWdsurdademdmniwadululedea
ANIIUSIANTITSREURSBLlARNSUS asasunslaUsa
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WL UMV UNT MU zaL 9zausavinle
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