1. Paddy production and soil process
1.1 Equation for output flows
1.1.1 Output flow of Carbon form paddy rice entering the rice mill
   	
Fc1 = Rice x Cpaddy

Where Fc1 	is flow of Carbon in paddy rice entering the rice mill in study area (tonne C y-1)
Rice 	is paddy rice yield in watershed (tonne y-1)
 		Cpaddy 	is carbon ratio in paddy rice

1.1.2 Output flow of CH4-C from the paddy field
   	
               	Fc2 = Empa x Apaddy x 12/16 x adjust factor × scaling factor       

 Where Fc2 	is flow of methane C from the paddy field (tonne C y-1)
Empa 	is emission of methane per area (g CH4 m-2 crop-1)
Apaddy 	is total area of paddy field in the system boundary
         		12/16 	is the ratio of C per CH4
                        Adjust factor is the ratio of the yield of the sampling plot per average yield of the overall study area = 0.62 

          Scaling factor include:
SFw = scaling factor to account for the differences in water regime during the cultivation period 
SFp = scaling factor to account for the differences in water regime in the pre-season before the cultivation period 
SFo = scaling factor should vary for both type and amount of organic amendment applied

1.1.3 Output flow of C from burning of rice straw and stubble
   	
	Fc3 = Straw x Cstraw x Rstubble x TCop x Psb     
                        
Where Fc3 	is flow of C from burning of rice straw and stubble (tonne C y-1)
 	Straw 	is total mass of straw = Fc1 x Rs/s
            Fc1       	is total mass of rice product
Rs/s 	ratio of rice straw to rice product 
	Cstraw 	carbon content in straw 
	Rstubble 	ratio of stubble to rice product
	TCop 	ratio of C emission gas to the air
	Psb 	percent of rice straw and stubble that was burnt

1.1.4 Output flow of CO2-C from soil respiration from the paddy field 
  

                                     Fc4 = Fc4_paddy + Fc4_fallow              

Where Fc4 	is flow of CO2-C from soil respiration from the paddy field (tonne C/y)
Fc4_paddy 	is flow of CO2-C emission from soil respiration during rice cultivation period
      	Fc4_fallow     	is flow of CO2-C emission from soil respiration during fallow period	  

a) Flow of CO2-C emission from soil respiration during cultivation period

			Fc4_paddy = Ecpapaddy x Apaddy x 12/44 x Adjust factor   
     
Where	Fc4_paddy	is Flow of CO2-C emission from soil respiration during rice cultivation period (g CO2 crop-1)
	Ecpapaddy	is emission of carbon dioxide per area during rice cultivation (g CO2 m-2 crop-1)
 		Apaddy 	      is total area of paddy field in the system boundary (m2)
          		 	12/44 	      is the ratio of C per CO2 
Adjust factor is the ratio of the yield of the sampling plot per average yield of the overall study area = 0.62  

b) Flow of CO2-C emission from soil respiration during fallow period	  

	Fc4_fallow = Ecpt fallow x Apaddy x 12/44 x Adjust Factor  
                                
	Where Fc4 fallow 	is Flow of CO2-C emission from soil respiration during 	fallow period (g CO2 crop-1)
	Ecpt fallow 	is emission of carbon dioxide per area during fallow period (g CO2 m-2 crop-1)
	Apaddy 	is total area of paddy field in the system boundary (m2)
	12/44 	is the ratio of C per CO2 
Adjust factor is the ratio of the yield of the sampling plot per average yield of the overall study area = 0.62  

1.1.5 Flow of C in Drainage water field (tonne C/y)

Fc5 = (Wd x Cwater) / 106

Where Fc5 	is flow of C in drainage water out of paddy field (tonne C y-1)
		Wd 	is drainage water out of paddy field in watershed (L y-1)
		Cwater is concentration of TOC in drainage water (mg L-1)

1.1.6 Flow of C in straw for animal feeding

			Fc14 = Strawanimals x Cstraw

	  	Where 	Fc14 	is flow of C in straw for animal feeding (tonne C y-1)
Strawanimals is straw for animal feeding (tonne y-1)
Cstraw 	is C ratio in straw (dry weight)

1.1.7 Flow of C in straw for fertilizer composting
Fc15 = Strawcompost x Cstraw
  		Where	Fc15 	is flow of C in straw for fertilizer composting (tonne C y-1)
Strawcompost 	is straw for fertilizer composting (tonne y-1)
		Cstraw 		is C ratio in straw (dry weight)


1.2 Equation for input flows
1.2.1 Flow of C in water use in paddy field 

Fc7 = Wu x Apaddy x Cuw

  Where	Fc7 	is flow of C via water used in cultivation(tonne C y-1)
Wu 	is water use in paddy field (m-3 ha-1 y-1)
Apaddy 	is paddy rice cultivation area in watershed (ha)
Cuw 	is C ratio of water in paddy cultivation  

[bookmark: _Hlk513101022]1.2.2 Flow of C in fertilizer application in paddy field

Fc8 = Ferurea x Apaddy x Cfer

Where 		Fc8 	is Flow of C via fertilizer application (tonne C y-1)
Ferurea	is average urea fertilizer (CO(NH2)2) use per are (tonne ha-1)
Apaddy 	is paddy rice cultivation area in watershed (ha)
Cfer 	is C ratio of urea fertilizer

1.2.3 Flow of C in rice seed in paddy cultivation 

Fc9 = Seed x Apaddy x Cseed
  	Where 		Fc9 	is flow of C in rice seed in paddy cultivation (tonne C y-1)
Seed 	is seed used in paddy cultivation (tonne ha-1)
Apaddy 	is paddy rice cultivation area in watershed (ha)
Cseed 	is C ratio in rice seed

1.2.4 Flow of C in straw residue in paddy field (tonne C y-1)
Fc10 = Fc6 - Fc14 - Fc15
Fc6 = (Straw x Cstraw) - Fc3
  Where 	Fc10 	is Flow of C in straw residue in paddy field (tonne C y-1)
Fc6 	is Total carbon in straw (exclude burnt biomass) 
		Fc14 	is Total carbon in straw used for animal feeding
Fc15 	is Total carbon in straw used for fertilization

1.2.5 Flow of C in grain biomass (tonne C y-1)

Fc11 = NPPgrain + NPPstem+root

NPPgrain 	= yave x Cgrain x Apaddy
NPPstem+root 	= yave x Rsr/s x Cstem+root x Apaddy

  	Where 	Fc11 		is flow of C in grain biomass (tonne C y-1)
NPPgrain 	is biomass in grain (tonne C y-1)
NPPstem+root 	is biomass in stem and root (tonne C y-1)
Apaddy 		is paddy rice cultivation area in watershed (ha)
yave 	is average paddy rice yield in watershed (tonne ha-1)
Cgrain 	is C ratio in grain (tonne C y-1)
Rsr/s 	is rice stem and root ratio per yield
Cstem+root is C ratio in stem and root (tonne C y-1)

1.2.6 Flow of C in returning husk in paddy field

Fc12 = Hpaddy x Chusk

  	Where 	Fc12 	is Flow of C in returning husk in paddy field (tonne C y-1)
	Hpaddy 	is husk mass returning field (tonne ha-1)
Chusk 	is C ratio in returning husk (dry weight)

1.3 Calculation of C stock rate in Paddy Soil

       ∆ CSoil 	= ∑Cinput - ∑Coutput
	= (Fc7+Fc8+Fc9+Fc10+Fc11+Fc12) – (Fc1+Fc2+Fc3+Fc4+Fc5+Fc6)

  Where ∆ CSoil is rate of C Stock in Paddy Soil (tonne y-1)
   

Table A1 Mass inflow and outflow data of paddy cultivation and soil
	Material
	Description
	Average
	Min
	Max
	Reference

	Ricewet
	Rice yield in watershed (tonne y-1) 
	282,329
	-
	-
	Statistics Office, Phayao 

	Msrice
	Moisture in rice
	0.069
	0.0656
	0.0725
	Field survey

	Msseed
	Moisture in seed
	0.12
	0.11
	0.15
	Field survey

	Rs/s
	Rice straw per rice
	2.3
	2.22
	2.37
	Field survey

	Apaddy
	paddy rice cultivation area in watershed
	475,456
	-
	-
	Statistics Office, Phayao 

	Hpaddy
	Husk returning to field
	963.14
	590.40
	1,115.92
	Statistics Office, Phayao 

	Wu
	Water used in paddy cultivation per hectare
	3,000
	2,700
	3,300
	Field survey

	Wd
	Water drained out of paddy field
	228,218,880
	193,986,048
	262,451,712
	Field survey

	Ferurea
	Chemical fertilizer application (Urea; CO(NH2)2) per hactare
	46.87
	31.25
	62.50
	Department of Agriculture

	Fer
	Chemical fertilizer application (16:20:0) per hactare
	140.63
	125
	156.25
	Department of Agriculture

	yave
	Paddy yield in study area (tonne ha-1)
	3.80
	3.66
	4.71
	Statistics Office, Phayao 

	Rstubble 
	Stubble to straw ratio
	0.2
	0.15
	0.25
	Field survey

	Rsr/s
	Stem and Root to Rice product ratio
	2.82
	2.71
	2.94
	Field survey

	Psb
	Burnt straw percentage
	20%
	15%
	25%
	Field survey

	Seed 
	Average seed use per hactare (tonne ha-1)
	0.094
	0.078
	0.109
	Field survey

	Mshusk
	Moisture in husk
	0.12
	0.10
	0.15
	Field survey

	Msstraw
	Moisture in straw
	0.10
	0.07
	0.15
	Field survey

	Strawanim-als
	Straw for animal feeding (tonne y-1)
	37,628
	31,984
	43,272
	Field survey

	SFw
	scaling factor to account for the differences in water regime during the cultivation period
	0.28
	0.21
	0.37
	IPCC,2006

	SFp
	scaling factor to account for the differences in water regime in the pre-season before the cultivation period
	1.22
	1.07
	[bookmark: _GoBack]1.40
	IPCC,2006

	SFo
	scaling factor should vary for both type and amount of organic amendment applied
	2.39
	2.34
	2.43
	IPCC,2006






Table A2 Carbon inflow and outflow data of paddy cultivation and soil

	Material
	Description
	Average
	Min
	Max
	Reference

	Cpaddy
	Carbon ratio in paddy rice
	0.475
	0.404
	0.499
	Field survey

	Cseed.wet
	Carbon ratio in seed(wet)
	0.475
	0.404
	0.499
	Field survey

	TCop
	Ratio of C emission gas to the air
	95%
	90%
	95%
	Nguyen et al., 1994

	Ecpapaddy
	Emission of carbon dioxide per area during rice cultivation 
 (g CO2 m-2 crop-1)
	480
	384
	576
	Field sample analysis

	Ecpafallow
	Emission of carbon dioxide per area during rice cultivation 	      
 (g CO2 m-2 crop-1)
	885
	708
	1,062
	Field sample analysis

	Empa
	Emission of methane per area 
 (g CH4 m-2 crop-1)
	182
	145.6
	218.4
	Field sample analysis

	Cwater
	Concentration of TOC in Drainage water (mg/L)
	30.00 
	28.50 
	31.50 
	Field sample analysis

	Cuw
	C ratio of water in paddy cultivation (ppm)
	4.72 
	4.484 
	4.956 
	Watcharin Vejteng, 2005

	Cfer
	C ratio of urea fertilizer
	0.092
	-
	-
	Department of Agriculture, 2010

	Cstraw
	C ratio in rice straw
	0.3817
	0.3626
	0.4008
	Field sample analysis

	Cseed
	C ratio in rice seed
	0.475
	0.4513
	0.4998
	Field sample analysis

	Cgrain
	C ratio in rice grain
	0.475
	0.4513
	0.4998
	Field sample analysis

	Cstem+root
	C ratio in stem and root
	0.3817
	0.3626
	0.4008
	Energy for Environment Foundation, 2010

	Chusk
	C ratio in husk
	0.475
	0.4513
	0.4998
	Field sample analysis

	Chusk.wet
	C ratio in wet husk
	0.3748
	0.3561
	0.3935
	Field survey

	Cstraw.wet
	C ratio in wet straw
	0.3817
	0.3626
	0.4008
	Field survey



2. Milling Process
2.1 Equation for output flows of milling Process	
Fc17 = Flow of C in rice product (tonne C y-1)
Fc17 = (Fc1 + Fc16) x TCrice x Crice

  where 	TCrice 	is ratio of rice to paddy product 
Crice 	is carbon ratio in paddy rice
Fc16 	is flow of carbon in paddy rice from another region 

Fc18 = flow of C in broken rice (tonne C y-1)
Fc18 = (Fc1 + Fc16) x TCbr x Cbr
  where 	TCbr 	is ratio of broken rice from paddy rice 
Cbr 	is carbon ratio in broken rice

Fc23 = flow of C in rice bran (tonne C y-1)
Fc23 = (Fc1 + Fc16) x TCrb x Crb
  where 	TCrb 	is ratio of rice bran from paddy rice
Crb 	is carbon ratio in rice bran
RChusk = Total carbon in husk (tonne C y-1)
RChusk =  (Fc1 + Fc16) x TChusk x Chusk
  where 	TChusk 	is ratio of husk from paddy rice
Chusk 	is carbon ratio in rice husk

Fc19 = flow of carbon in husk for mill boiler (tonne C y-1)
Fc19 =  RChusk x Rboiler
  where 	Rboiler 	is percentage of husk for mill boiler

Fc20 = flow of carbon in husk for sell out of region (tonne C y-1)
Fc20 =  Hsell x Chusk 
  where 	Hsell 	is husk volume sell out of region
Chusk 	is carbon ratio in husk

Fc21 = flow of carbon in husk animal feeding (tonne C y-1)
Fc21 =  Hanimals x Chusk 
  where 	Hanimals is husk volume for animal feeding
Chusk 	is carbon ratio in husk

Fc22 = flow of carbon in husk for brick factory (tonne C y-1)
Fc22 =  Hbrick x Chusk 
  where 	Hbrick	is husk volume for brick factory
Chusk 	is carbon ratio in husk

Fc23 = flow of carbon in rice bran for animal feeding (tonne C y-1)
Fc23 =  Ranimals x Crb 
  where 	Ranimals is rice bran for animal feeding
Crb 	is carbon ratio in rice bran
	




2.2 Equation for input flows of milling Process
Fc16 = flow of carbon in paddy rice imported from another region (tonne C y-1)
Fc16 =  Fcoutput - Fcinput
		      = 	(Fc12+Fc17+Fc18+Fc19+Fc20+Fc21+Fc22+Fc23) – Fc1
  where 	Fcoutput 	is flow of carbon out of the mill
Fcinput 	is flow of carbon entering the mill

Table A3 Mass inflow and outflow data of milling process

	Material
	Description
	Average
	Min
	Max
	Reference

	Riceinside
	Rice inside area entering mill
	282,329
	239,980
	324,678
	Statistics Office, Phayao

	Riceoutside
	Rice outside area entering mill
	  232,479 
	197,607
	267,351
	Field survey

	TCrice
	Ratio of rice to paddy
	0.6
	0.510
	0.690
	Department of Agriculture, 2004

	TCbr
	Ratio of broken rice from paddy
	0.09
	0.077
	0.104
	Department of Agriculture, 2004

	TCrb
	Ratio of rice bran from paddy
	0.1
	0.085
	0.115
	Department of Agriculture, 2004

	TChusk
	Ratio of husk bran from paddy
	0.21
	0.179
	0.242
	Department of Agriculture, 2004

	Rboiler 
	Percentage of husk for mill boiler
	0.16243
	0.138
	0.187
	Field survey

	Rsell 
	Percentage of husk for sell to another region
	0.60713
	0.516
	0.698
	Field survey

	Ranimals 
	carbon ratio in rice bran
	0.00223
	0.002
	0.003
	Field sample analysis

	Rbrick
	Percentage of husk for brick factory
	0.2193
	0.186
	0.252
	Field survey

	Msrb
	Moisture ratio in rice bran
	0.095
	0.081
	0.109
	Department of Agriculture, 2004

	Mshusk
	Moisture ratio in husk
	0.12
	0.102
	0.138
	Department of Agriculture, 2004






Table A4 Carbon inflow and outflow data of milling process
	Material
	Description
	Average
	Min
	Max
	Reference

	Crice 
	carbon ratio in paddy
	0.48
	0.43
	0.52
	Field sample analysis

	Cbr
	carbon ratio in broken rice
	0.48
	0.43
	0.52
	Field sample analysis

	Crb.wet
	carbon ratio in rice bran
	0.48
	0.43
	0.53
	Field sample analysis

	Chusk
	carbon ratio in husk
	0.37
	0.34
	0.41
	Field sample analysis




3. Mill boiler process	
3.1 Equation for output flows of mill boiler process
Fc32 = flow of carbon in ash from boiler (tonne C y-1)
Fc32 =  Fc19 x TCb.ash
  where 	TCb.ash  is Transfer-coefficient of biomass to ash

Fc33 = flow of carbon in carbon dioxide gas emission (tonne C y-1)
Fc33 =  Fc19 x TCb.gas
  where 	TCb.gas  is Transfer-coefficient of biomass to gas 






Table A5 Mass inflow and outflow data of mill boiler process
	Material
	Description
	Average
	Min
	Max
	Reference

	TCb.ash  
	Transfer-coefficient of biomass to gas
	0.01
	0.009
	0.011
	Jakrawatana, 2009

	TCb.gas
	Transfer-coefficient of biomass to gas
	0.99
	0.891
	1.089
	Jakrawatana, 2009



4. Brick factory process
4.1 Equation for output flows of brick factory process
Fc22 = flow of carbon in husk for brick factory (tonne C y-1)
Fc22 =  RChusk x Rbrick
  where 	Rbrick is percentage of husk used for brick factory 
Fc25 = flow of carbon in ash from brick factory boiler (tonne C y-1)
Fc25 = Fc22 x TCb.ash
  where 	TCb.ash  is Transfer-coefficient of biomass to ash (Brick factory)

Fc24 = flow of carbon in carbon dioxide gas emission (tonne C y-1)
Fc24 =  Fc22 x TCb.gas
  where 	TCb.gas  is Transfer-coefficient of biomass to gas (Brick factory)

Table A6 Mass inflow and outflow data of brick factory process
	Material
	Description
	Average
	Min
	Max
	Reference

	Rash/husk
	 Carbon ratio of ash to husk
	0.1438
	0.12942
	0.15818
	Energy for Environment Foundation

	TCb.ash  
	Transfer-coefficient of biomass to gas (Brick factory)
	0.95
	0.855
	1.045
	Jakrawatana, 2009

	TCb.gas
	Transfer-coefficient of biomass to gas (Brick factory)
	0.05
	0.045
	0.055
	Jakrawatana, 2009


 
5. Animal breeding farm (Generic)
5.1 Equation for output flows of animal breeding farm

 	Fc26 = flow of carbon in animal for slaughtering (tonne C y-1)
Fc26 =  ∑(Nanimal.i x Wanimal.i x Canimal.i)  ;i = 1…..n
  where 	Nanimal.i 	is number of animal i for slaughtering
Wanimal.i is weight of animal I for slaughtering (kg/ head)
Canimal.i 	is carbon ratio in animal i


FCmanure = flow of carbon in manure (tonne C y-1)
FCmanure = ∑(Nanimal.i x Manimal.i x 365 x Canimal.i)
  where 	Cmanure = carbon in manure of animal i

FC27 = flow of carbon in methane from all animal breeding farm (tonne C y-1)
FC27 = Fcenteric+ FCmm
 Fcenteric is flow of carbon methane from animal (Enteric Fermentation) (tonne C y-1)
FCenteric = ∑(Nanimal x EFenteric)
  where 	EFenteric is Emission factor enteric fermentation (kg head-1 y-1) of animal i
 	 Fcmm is flow of carbon in methane from manure management) (tonne C y-1)
Fcmm = ∑(Nanimal x EFmm) ;i = 1…..n
  where EFmm is Emission factor of manure management (kg head-1 y-1) of animal i

Fc29 = flow of carbon in manure for composting (tonne C y-1)
Fc29 = Manurecompost x Cmanure-cow
  where 	Manurecompost is weight of caw manure for composting (kg head-1 y-1)
Cmanure-cow      is carbon ratio in caw manure

Fc28 = flow of carbon in manure out of area (tonne C y-1)
FC28 = FCmanure - FC29
	FCmanure is flow of carbon in all manure (tonne C y-1)
FCmanure = ∑(Nanimal.i x Manimal.i x 365 xCanimal.i) ;i = 1…..n
	  Where 
Nanimal.i is number of animal i for dissection
Manimal.i is manure weight of animal i (kg head-1 day-1)

5.2 Equation for input flows of animal breeding farm
Fc14 = flow of carbon in straw for feeding (tonne C y-1)
Fc14 =  Strawanimals x Cstraw  
  where 	Strawanimals is straw mass for animal feeding
Cstraw is ratio of carbon in straw = (1-Msstraw) x Cstraw.wet

Fc21 = flow of carbon in husk for animal feeding (tonne C y-1)
Fc21  =  RChusk x Ranimals
  where 	RChusk is total carbon mass in husk
Ranimals is percentage of husk for animal feeding

Fc23 = flow of C in rice bran (tonne C y-1)
Fc23 =  (Riceinside + Riceoutside)  x  TCrb x Crb
  where 	TCrb is rice bran product ratio from paddy rice
Crb is carbon ratio inrice bran= (1-Msrb) x Crb.wet
Msrb = Moisture ratio in rice bran



Table A7 Mass inflow and outflow data of animal breeding farm (Generic)
	Material
	Description
	Average
	Min
	Max
	Reference

	

	Ngoat
	Goat (head)
	384
	346
	422
	Office of Agriculture and Cooperatives, Phayao

	Ncow (milk)
	Milk cow (head)
	125
	113
	138
	

	Ncow (beef)
	Beef cow (head)
	45,273
	40746
	49800
	

	Nbuffalo
	Buffalo (head)
	3,450
	3105
	3795
	

	Npig
	Pig (head)
	15,456
	13910
	17002
	

	Nduck
	Duck (head)
	30,408
	27367
	33449
	

	Nchicken
	Chicken (head)
	750,246
	675221
	825271
	

	Wgoat
	Goat weight per head (kg head-1) 
	50
	42.5
	57.5
	

	Wcow
	Cow weight per head (kg head-1) 
	300
	255
	345
	Department of Livestock Development

	Wbuffalo
	Buffalo weight /head (kg head-1)
	300
	255
	345
	

	Wpig
	Pig weight per head (kg head-1)
	100
	85
	115
	

	Wduck
	Duck weight per head (kg head-1)
	3
	2.55
	3.45
	

	Wchicken
	Chicken weight /head (kg head-1) 
	1.786
	1.52
	2.05
	

	Mgoat
	Goat manure weight (kg head-1 day-1)
	0.16
	0.14
	0.18
	Department of Agriculture

	Mcow
	Cow manure weight (kg head-1 day-1)
	3.00
	2.55
	3.45
	

	Mbuffalo
	Buffalo manure weight (kg head-1 day-1)
	3.00
	2.55
	3.45
	

	Mpig
	Pig manure weight
(kg head-1 day-1)
	1.40
	1.19
	1.61
	

	Mduck
	Duck manure weight (kg head-1 day-1)
	0.03
	0.026
	0.035
	

	Mchicken
	Chicken manure weight (kg head-1 day-1)
	0.03
	0.026
	0.035
	

	Manurecompost 
	Manure for composting
	1,250
	1,187.5
	1,312.5
	Field surveys







Table A7 Carbon inflow and outflow data of animal breeding farm (Generic)
	Material
	Description
	Average
	Min
	Max
	Reference

	Cgoat
	Carbon ratio in goat
	0.18
	0.14
	0.22
	Ridle (1993)

	Ccow
	Carbon ratio in cow
	0.32
	0.26
	0.38
	

	Cbuffalo
	Carbon ratio in buffalo
	0.32
	0.26
	0.38
	

	Cpig
	Carbon ratio in pig
	0.18
	0.14
	0.22
	

	Cduck
	Carbon ratio in duck
	0.18
	0.14
	0.22
	

	Cchicken
	Carbon ratio in chicken
	0.18
	0.14
	0.22
	Ridle (1993)

	Cmanure-goat
	Carbon ratio in
Goat manure
	0.15
	0.14
	0.17
	Soil Research Unit, Department of Agriculture, 

	Cmanure-cow
	Carbon ratio in
Cow manure
	0.47
	0.42
	0.52
	

	Cmanure-buffalo
	Carbon ratio in
Buffalo manure
	0.47
	0.42
	0.52
	

	Cmanure-pig
	Carbon ratio in
Pig manure
	0.26
	0.23
	0.29
	

	Cmanure-duck
	Carbon ratio in
Duck manure
	0.10
	0.09
	0.11
	

	Cmanure-chicken
	Carbon ratio in
Chicken manure
	0.10
	0.09
	0.11
	

	EFenteric-goat
	Emission factor Enteric fermentation of goat (kg head-1 y-1)
	5.00
	4
	6
	The greenhouse gas inventory report of Thailand: Agricultural Sector

	EFenteric-cow (milk)
	Emission factor Enteric fermentation of cow (kg head-1 y-1)
	68.90
	55.12
	82.68
	

	EFenteric-cow (beef)
	Emission factor Enteric fermentation of beef 
(kg head-1 y-1)
	56.63
	45.30
	67.96
	

	EFenteric-buffalo
	Emission factor Enteric fermentation of buffalo 
(kg head-1 y-1)
	48.06
	38.45
	57.67
	

	EFenteric-pig
	Emission factor Enteric fermentation of pig (kg head-1 y-1)
	1.50
	1.20
	1.80
	The greenhouse gas inventory report of Thailand: Agricultural Sector

	EFmm-goat
	Emission factor Manure Management of goat (kg head-1 y-1)
	0.22
	0.18
	0.26
	The greenhouse gas inventory report of Thailand: Agricultural Sector

	EFmm-cow (milk)
	Emission factor Manure Management of milk cow(kg head-1 y-1)
	25.96
	20.77
	31.15
	The greenhouse gas inventory report of Thailand: Agricultural Sector

	EFmm-cow (Beef)
	Emission factor Manure Management of beef (kg head-1 y-1)
	5.01
	4.01
	6.01
	

	EFmm-buffalo
	Emission factor Manure Management of buffalo (kg head-1 y-1)
	1.62
	1.30
	1.94
	

	EFmm-pig
	Emission factor Manure Management of pig (kg head-1 y-1)
	10.53
	8.42
	12.64
	




6. Composting fertilizer factory process
6.1 Equation for output flows of composting fertilizer factory process
Fc30 = flow of carbon in carbon dioxide from composting process (tonne C y-1)
Fc30 =  Inputcompost x TCoff-gas
  where 	TCoff-gasis carbon ratio in gas from composting process

Fc31 = flow of carbon in leachate (tonne C y-1)
Fc31 =  Inputcompost x TCleachate
  where 	TCleachate is carbon ratio in leachate


Fc13 = flow of C in compost fertilizer (tonne C y-1)
Fc13 =  Inputcompost x TCcompost
  where 	TCcompost is carbon ratio in compost fertilizer product from the process




6.2 Equation for input flows of composting fertilizer factory process
	InputCcompost (Input carbon for composting process) =  Fc15 + Fc29
Where	Fc15 = flow of carbon in straw for composting (tonne C y-1)
Fc29 = flow of carbon in manure fore composting (tonne C y-1)



  
Table A8 Material inflow and outflow data of composting fertilizer factory 
	Material
	Description
	Average
	Min
	Max
	Reference

	Mass

	Inputcompost
	Input mass for composting process
	1,730
	1,471
	1,990
	Calculation

	Carbon

	TCcompost
	carbon ratio in compost fertilizer product from the process
	0.61
	0.52
	0.70
	Belevi (2002)

	TCoff-gas
	carbon ratio in gas from composting process
	0.36
	0.31
	0.41
	Belevi (2002)

	TCleachate
	carbon ratio in leachate
	0.03
	0.03
	0.03
	Belevi (2002)

	InputCcompost
	Input carbon for composting process
	748.77
	636
	861
	Calculation






7. Straw management process
7.1 Equation for output flows of straw management process
Fc14 = flow of carbon in straw for animal feeding (tonne C y-1)
Fc14 =  Strawanimals x Cstraw
  where 	Strawanimals is straw volume for animal feeding
Cstraw is carbon ratio in straw

Fc15 = flow of carbon in straw for composting (tonne C y-1)
Fc15 =  Strawcompost x Cstraw
  where 	Strawcompost is straw volume for composting
Cstraw is carbon ratio in straw = (1-Msstraw) x Cstraw.wet

Fc10 = flow of carbon in straw left in the field (tonne C y-1)
Fc10 =  Fc6 - Fc14 - Fc15
  where 	Fc6 is total carbon in straw (exclude burnt residue) = Straw-Strawburn

7.2 Equation for input flows of straw management process
Fc6 is total carbon in straw (exclude burnt residue) (tonne C y-1)

Fc6 = (Straw x Cstraw) - Fc3





Table A9 Material inflow and outflow data of straw management process
	Material
	Description
	Average
	Min
	Max
	Reference

	Mass

	Strawanimals
	straw volume for animal feeding
	37,627
	35,746
	39,509
	Field survey

	Strawcompost
	straw volume for composting

	480
	456
	504
	Field survey

	Carbon

	Cstraw
	carbon ratio in straw
	
0.3435
	0.3263
	0.3607
	Field sample analysis



8. Straw pyrolysis process

Fc34 = flow of carbon in straw for Pyrolysis and Gas Engine system
Fc35 = flow of carbon in biochar returning to field
				Fc35 = Fc34 x TCChar_pyro
				TCChar_pyro = 0.15 (Supawit ,2013) 
	where 	TCChar_pyro	is Transfer Coefficient of straw pyrolysis into Biochar
	
	Fc36 = flow of carbon in carbon dioxide from straw pyrolysis										Fc36 = Fc34 x TCoff-gas Pyrolysis
				TCoff-gas Pyrolysis = 0.85 (Supawit ,2013)
	where TCoff-gas Pyrolysis is Transfer Coefficient of off-gas from straw pyrolysis 

9. Straw gasification process

	Fc34 = flow of carbon in straw for gasification process	
	Fc35 = flow of carbon in biochar returning to field
				Fc35 = Fc34 x TCChar_Gasi
				TCChar_Gasi = 0.05 (Supawit ,2013)
	where 	TCChar_Gasi	is Transfer Coefficient of straw gasifying into Biochar
	
	Fc36 = flow of carbon in carbon dioxide from straw gasification								Fc36 = Fc34 x TCoff-gas_Gasify
				TCoff-gas_Gasify = 0.95 (Supawit ,2013)
	where TCoff-gas_Pyrolysis is Transfer Coefficient off-gas from straw gasification 



10. Results figures of C flow in the scenarios
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Figure A1. C Flow in the system in the scenario 1 (tonne/y).
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Figure A2. C Flow in the system in the scenario 2 (tonne C/y).
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Figure A3. C Flow in the system in the scenario 3 (tonne/y).
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