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ABH (Fep) W BE (oer) 12 v DD
600°C Oj&te| 2 038 x 089 = 034
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350-450°C 038 x 065 = 025
600°C O|4te| 12 077 x 089 = 069
No P27 450-600°C 07T x 080 = 062
350-450°C 077 x 065 = 050
600°C O|&te| 12 065 x 089 = 058
ST E ST gie No p-EE 450-600°C 065 x 080 = 052
350-450°C 065 x 065 = 042
600°C 0|4t m &2 049 x 089 = 044
P-&H/HE 450-600°C 049 x 080 = 039
350-450°C 049 x 065 = 032
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P i =i=P 600°C O|&2| 12 074 x 089 0.66
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°C 0o 12 ; . = i
pasoye 600°C |c;"0|_1_ 035 x 089 0.31
b 4 (Biosolids-paper sludge, sewage sludge) 450-600°C 035 x 080 = 028
350-450°C 035 x 065 = 023
HHO| 2 X} 7} v
gasification2 2 s
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h 4
Fep Fpermp e E
HEE (F A0 2= (F ==
e ) = Fren) unitless  unitless s
G-s=4 EH| gasification 009 x 083 = 008
G-Z27X| gasification 052 x 089 = 046
G-E& gasification 028 x 089 = 025
G-Z7/ui3 gasification 013 x 083 = 012
G-ANSFHE/MER A e _
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p=1
ABCyjpera + BRI 22 Bl ME & B &4 A S71E, ton sequestered C
BCe gz : MFol 2L A4 B po] B F AT, ton biochar dry matter
P
Fyge @ Alo]22F A4 BHS) po) #7194 $, ton C ton” biochar dry matter
H o)

Fyeg o vholodt A% BR) pol Bk £ 1009 F RalEA 2w FEIE 0I&(H),

ton sequestered C ton C'

ofj

<> 9=d F dEs] HE vlol &k frleAa e (IPCC, 2019)

Fasas, 95% &l =zt
AEg gy =g "' bi

H = ton C torr;]at?écrmhar dry % of the mean

=24 =0 0.38 49

=5 0.77 42

| x= 0.65 45

Pyrolysis 247 /8 & 0.49 41

Ao RBA LA 0.74 %

k-l 0.35 40

24 =1 0.09 53

=5 0.52 92

- ES 0.28 50

Gasification 27 /5 A 0.13 50

AR /M ERA 0.40 52

YRS 0.07 0
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P i 35 07 22 41 13 54 21 69 &5 14 34 14

2010 E

Lt. FHLtCE

O Tt AaFRE FANE FAO

2
W 7184 ¥skRe 20097 naste] 2ASHA S

938l 136719 A8 FAA A EGFIHAS ZAEAS
- SOC W3}k 1996\ H-E 2018 7HA] 5% F7135F0 <

- SOC WghaFe 2011 dH-E] 2018744 1.07 tC/acre S718tH&

() S =
-30 cm SOC change 1996 to 201
H/{Q%g Canada 0-30¢ ge 199 8
{ 3»"7‘1":}”\ o4
2 s
FEE =5,
% J { ’1_‘ 3 =3 Inventory
[h® < e ,
7 (._') b5 Estimates
~ 8 82 -
- s
v
Q1 | PSCB
Measurements
Sampled 99 0 +
i 4% Sampled 99,05 1993 1996 1999 2002 2005 2008 2011 2014 2017 2020
Sempled 09,0511 4 Shallow soils (n=44) Decper soils (n=44) P value that
/\  Sampled 99,05,11,18 shallow is
2 4 SOC change P value SOC change P value different
< Sampled 99,0518 2 | peptiqem) | - (Mghn) | Nonczeso (Mghs) | Nonzero | from deeper
& Sampled 99,18 0-10 132 0.093 1.46 0.065 0905
10-20 104 0131 028 0.696 0179
Bk - Love 2 n 20-30 087 0.240 TS 0.004 0,005
3039 027 0551 134 0.015 0032

<1¥ 5> Auth EX|o]&He o WE EUF7Ie4 WS ZAKPSCB Report, 2019)



ct. ol=

O HFe| EA olge] hE EPY f7l8E AFFS 2AS 7T
me vy Edes AFFS dZad ANTAS

O fz=FA F EFe 2050d7bA19] SOC W3y A53 2y, EdE
(molisol)®] 7-- 62 Mg ha-1, SIE]Z(entisol)®] 78-¢- 45 Mg ha-18] E%
gaA o] e Aer 45, &y E(alfisol)d 4-¢
SOC7t 5718 A& dFHIS. 3| 2=EZF(histosol)S] 79 $S&E 300
At 4~19 Mg ha-19] SOC7} #4% Zo=E q4FHUoHW, HE
(ultisol)®] 79~ 2050 7kA] SOC ®WistFo] gl& Ao R ZAE S

USA v
(m)

s A - 594 ® Soil profile locations

829 [[JEcological zones (L4)

o7 AR -
SOC stock (Mgha') © S0C stock (Mg ha™) & sttty e
<10 [27120-40 EEI80- 160 [N 320 - 960 [ Open water <10 (5120 - 40 HE 80 - 160 e e o

10 - 20 [ 40 - 80 I 160 - 320 I >960 -Dwnmdlnll 10 - 20 [0 40 - 60 NN 160 - 320 MEN >960 (NN Developed area |

e rerw

<9 6> H= Y=FAF EFfrierh A4 W 9 o Z(Adhikari et al, 2019)



O EA o]&o uwz}, 4F(forest), ZA(grassland), & Al (wetland), ZH&

=)
(cropland) EFolA1e] 2004~20141 ] SOC A A= ZH7F 34.08+5.43,
25.69+4.71, 3.62+0.80, 15.17+2.20 Pg C °|3+=

A: Ecological regions = Chlna“
A sl N M [ w [ws ! [l |
S € Ju g K m i 20 ‘U
= i 1}
s y 44 @ e RIS
-4 Ri0 15 ‘n ‘k (
~) |
n > Rl ]
J o |
i 1} 5 m2 [ 0 | |
N ° -“’
0 750 1500 km L A |
- a 5 \
A | I
B:AGRC C: BGBC I Y k]
08 16 32 64 128 256 512 1024

China couty farmland
SOC content (kg/m?®)

MAT (€ e MAT () 8
2529 \ SOC balance 1980s
1535

E: 0- 100 cm SOC

:
-‘ )

.~
$ .

e A

<Id 7> S AYF ztolo] mE EY W e A%
(Xu et al.,, 2018; Zhang et al., 2017)
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PEp ;. s&X B3 SO 0I5t £ EANE s (t C/ha)
TChy: B3I2 2EY Al EY EIAE (t C/ha)
x

TCpq : B32 £ A EQ B4 FHE (t C/ha)
y = 0.5021 x + 0.2308

)= y = 0.4626 x + 0.5477
NE [ x: B32 SUE (ton/ha) ]

<1d 8 EY g2AF S F nE A (EA: Idedastd, 2016)
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O 2030 =7} 2247} ° o)
PR FEE LAts AE SO 24 AASES(@TREEY-
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- QEAH MR ALOR 2ATNs 5 Flds g, SEY MEAE
g0 2 33HHE AFE S S AAEYS

o
=1

38

- Ae AAR FEol STl el 24V : ASavE 246t

Ha FFo] B

—_—

O B3E AgF Fvbol wet FE A F EF W F7
AHo R F7teted, 1428 kg/10 ad @©3l=& FUI AHzFolAl 49
g/g &4 A AAE YEMAZ(FH s A, 2014)
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(a) Conventional tilled (CT) paddy field

(c) Treatment of BC labelled plant residue into (d) Treatment of B¢ 1abelled plant residue into

the CT paddy field the NT paddy field
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<Y 9> A 9 FA229) =24 PC-EA B A
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PN Z (A &8, 2013)
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TasLie 5.5 (UrDATED)
RELATIVE CARBON STOUK CHANGE FACTORS (Fip. Faic, AND Fi) {OVER 20 YEARS) FOR MANAGEMENT ACTIVITIES ON

CROPLAND

g Uipnples: Maisture e Errar i
value Level ature ] 33 Description
; f regime defanlts
v regime
Cool Tem- Dy 0.77 L 14% Represents area that has been converted
perate — from native conditions and contimuously
Barcal Muoist 0.70 £12% managed for predemirantly annual crops
J ik 1 D = i over 50 yrs. Land-use factor has been
use’ t-:‘ff:ng_ Warm i .76 12% | estimated under a baseline condition of
(B culvated Temperate Muist .69 L6 full tllage and nominal {']mﬂllullll }
3 carbon imput levels. Input and tillage
Diry (b0 i 13%; factors are also apphed to estimate carbon
Tropical stock changes, which meludes changes
Mofimist Wes (53 E11%0 froom full tillage and medium input.
Long-term (= 20 year) annual cropping of
Land wetlands (paddy nce). Con include
usc® vhant ey nd 135 | #4% | double-cropping with non-flooded erops
: S All MaietWet A3 b ouble-cropping with non-flooded crops.
(Fuu) For paddy rice, ullage and input factors
are not used.
Temperate' Dy and ey
Land ] - b, 0.72 -2 2%
BT ![:;:nm:ﬂ. i Bk Long-term perenmial tree crops such as
. ) fruit and nut trees_ coffee and cacao.
(Frul LCrop Doy sy Fu
Lt Tropical Mt Wt 1.01 £25M
T /| Dry (.93 £11% ,
i HZT{ZT?;; > o3 e Represents temporary sel aside U'.
3 Set aside Tougiscal Moist Wes 052 L1 T annually cropland .1u.|_.',.. CONSErvaTLon
(E.o) (= 241 yrs} reserves) or other idle cropland that has
H Tropical 1 nia 0,44 1502, | been revegetated with perenmal grasses.
montans
Substantial so1l disturbance wath full
inversion and'or frequent (within vear)
Tillage Dry and
¢ Full All Mt/ et 1.0 ' tllage operations. At planting time, lintle
{¥aea) i (e, <30%) of the surface 15 covered by
residues.
Cool Tem- Diry 0.98 3%
perate
Buoreal Mloist 1.4 £
e - ! Pramuary and'or secondary tillage but with
Tillage® Warm Dy (.99 £384 I.‘l.:di.li."l.‘tlj sl l::‘ll!i[llTl:.li.lnL'L‘ {usually :\huiluw
Fo Re-duced et and without full sl imversion). Normally
) Moist 1.05 4% | Jeaves surface with =30% coverage by
Dry 0.9 70, residues at planting.
Trogecal
Moist'We 1.04 4T
Cool Tem- Dy 1.03 o LY
perate
Bareal Mozt .09 +4%
Direct seeding without primary tillage,

3 ; Dry 1.04 3% e 0o :
Tillage Netill Warm . with only minimal soil disturbance in the
{Fua) i Temperate st 110 £ 4%, seeding zone. Herlodes are typacally

used for weed control,
Dry 1.04 £
Tropecal
MoistWet 1.10 L%




TABLE 5.5 (UrPDATED) (CONTINUED)

RELATIVE CARBON STOCK CHANGE FACTORS (Fuu, Fac, axD Fi) (OVER 20 YEARS) FOR MANAGEMENT ACTIVITIES ON
CROPLAND
Eciot : Apmyors Maisture IPCC | Error -
value Level ature L 13 Description
3 regime defaults
type regime
o (TA— Dry 0.95 £13%
Boreal M 0.92 +14% Low residue refum oceurs when_ there 15
removal of residues (via collection or
Input P Dry 095 +13%5 | burning), frequent bare-fallowing, production
{F) Tropical of crops yielding low residues (e.g.,
Moist! Wet 0.92 £14% | vegetables, tobacco, cotton), no mineral
fertilization or N-fixing crops.
el nia 094 | +50%
montans
Representative for annual cropping with
cereals where all crop residues are returned to
Input Mediu All Dry and 1.00 i the field. If residues are removed then

{E) m Moist’ Wet " supplemental organic matter (e.g., manure) is
added. Also requires mineral fertilization or
N-fixing crop in rotation.

Represents significantly greater crop residue

Tem-perate/ | Doy s ik inputs over medium C input cropping systems
High $'r:":':iai:lnd _ due to additional practices, such as production

Input v P Moist! Wet 111 £10% | ofhigh residue yielding crops, use of green
(Fi) P manures, cover crops, improved vegetated

Tropical fallows, irrigation, frequent use of perennial

bt n'a 108 +50% | grasses in annual crop rotations, but without

manure applied {see row below).

gi?:.aﬁ:;ﬂ'dt By il s Represents significantly higher C input over
Input E:&h N Tropical Moist! Wet 1.44 £13% | medium C input cropping systems due to an
(Fi) i o adfﬂﬂ;’ﬁﬂ&i practice of regular addition of

mo.rflam:" n'a 1.41 LA animal manare.

Motes: Long-term cultivation, perenmial crops paddy rice and tillage management factors were denived using methods provided in Annex
5Al.

"Where data were sufficient, separate values were determined for temperate and ropical tempersture regimes; and dry, moist, and wet
moisture regimes. Temperate and tropecal zones correspond to those defined in Chapter 3; wet moisture regime corresponds to the
combaned moist and wet zones in the tropics and moist zone in temperate regions.

%+ two standard deviations, expressed as a percent of the mean: where sufficient studies were not available for a statistical analysis to
denve a default. uncertainty was assumed to be + 50% based on expert opinion. NA denotes * Mot Applicable’. where factor values
constitute defined reference values, and the uncerainties are reflected in the reference C stocks and stock change factors for land use.

1 This error range does not include potential systematic error due to small sample sizes that may not be representative of the true impact
for all regions of the world.

*There were not enough studies to estimate some of the stock change factors for mineral soils m the tropical montane climate region. As
an approximation, the average stock change between the temperate and tropical regions was used to approsximate the stock change for the
tropical montane climate.

Sources:

“ The following references used for land-use factors (other than paddy rice): Aborisade and Aweto, 1990; Adachi er al., 2006; Agbenin
and Goladi, 1997; Aina, 197%; Alcantara er al, 2004 Allen, 1985; An et af , 2003; Ashagric er al, 2005; Assad et al, 2013; Awcto,
1981 ; Aweto and Ayuba, 198%: Aweto and Ayuba, 1993; Aweto and [shola, 1994; Avanaba et af., 1976; Banaticla and Lasco, 20046;
Bashkin and Binkley, 1998: Batlle-Bayer et al, 2010; Bautista-Cruz and del Castillo, 2(035; Berhongaray er al, 2013; Bemardi er af .
2007; Bernhardreversat, 198%; Berthrong et al., 2012; Bertol and Santos, 1995; Beyer, 1994; Binkley er al., 2004; Bmkleyv and Resh,
19949; Bonde et af., 1992; Bowman and Anderson, 2002; Brand and Pfund, 199%; Brown and Lugo, 1990; Bruun er af, 2006; Burke et af.,
1995; Burke et al., 1995; Buschbacher er al., 1988: Buschiazzo er al., 1998; Buyanovksy er al., 1987, Cadisch et al., 1996; Cai et al.,
2008: Cambardella and Elliott, 1994; Cambardella and Ellion, 1992; Campos et al., 2007; Cao er al.. 2004; Carvalho et af, 20009;
Carvalho er al, 2009; Cem eral., 1991; Cerni et al, 2003; Cemni er al, 2007; Chan, 1997; Chandran er al., 2009; Chen et al, 2007; Chen,
2004>; Chia e al, 2017; Chidumayo and Kwibisa, 2003; Chitl et al., 2014; Chone er al., 1991; Cleveland er al, 2003; Collins et al., 1999;
Conant et al., 2001 ; Conti ef al., 2014; Cook et al., 2014; Corazza ef al., 1999; D'Annunzio e al., 2008; da Silva-Junior er al., 2008, Dai
et al.. 2008: Dai et of, 2008; Dalal e af.. 2005; Dalal and Mayer, 1986: Dawoe ef ol 2014; de Blecourt e af.. 2013; de Camargo ef af..
1994; de Fremas ef al, 2000; de Koning er af., 2003; de Moracs ef af., 2002; de Moraes er al', 1996; de Neergaard ef af., 2008; Dechert er
al., 2004; Delebegn er al., 2017; Denef er al, 2007; Desjardins er al., 1994: Desjardins er al., 2004: Detwiler, 1986; Eaton and Lawrence,
200; Eclesia et e, 2012; Eden et al., 1990; Ekanade, 1991; Ellion et af., 1991; Elmore and Asner, 2006; England er af., 2016; Epron er
al., 2009; Enckson er al., 2001; Fabriza e al., 2009; Farley er al, 2004; Feldpausch er ai., 2004 Feller er al.. 2001; Fernandes eral.,
2002; Fernandez ef al., 2012; Fisher ef all, 1994; Follett er al.. 1997; Freibauer, 1996; Freixo ef al, 2002; Fu et al, 2000; Fu ef al, 2001;




L. EX|0|&

FAA AE iR weh F4

O FHolA e EXlE <=

2.
'

FLU =0.71

I}

Yes

AlE

et
FLU = 1.3

Yes

HE,

FLU = 0.71

<1¥Y 14> EX|o] g w}

o
-
=

she] o

ME 319

I x B2

=071x1.0

Fiu X Fye

0.71x 1.1 x 1.1

AL =a [=] Tl =}
e x FE2 x I 5=

Fiu x Fug x Fe

Yes

Xk

Yes

HO .
R -

I x 3

Fiy % Fyg x Fe= 0.71 x 1.1

<19 15> YA el 955 AAS

)



- ole = W] FPA Fe AAsE T A wA gonz
2 Aol HE olg A otelst 2ol vhrel 1S

Ex 5RAR x /2 {72
—# Fryx Fyex F=
1.1x1.05x1.0
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=x FEAR x FH:
Fuu % Fyg x Fi= 1.1 x 1.05 x 1.44

=x FRAR x SH:
Fiu x Fue x Fi= 1.1 x 1.05 x 1.11

Ex FREEE x5 x EH|:
Flux Fyugx Fi= 1.1x 1.05 x 1.11 x 1.44 \/

v

=x A2 x RS 2 x 4] x E[H]:

ST 2 247t~ oM ER| 0= FuuxFugx F= 11 x 1.0 x 1.2 x 1.11 x 1.2
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35|0] QUX| Yooz = H0A
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FluxFuexF=11x10x1.1x1.11

£ x 2 x FETAIEE

v Fiu X Fyg x Fi= 1.1 x 1.

=3
=

1.0
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®

= x 32 x E[H:
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FuxFusxF=071x10x1.2x 1.0

gy A2 x HEFAEE x Low x ElH|:
FluxFugx F =071 x 1.0 x 1.2 x 0.92 x 1.44

Ux B xTEHMNTH x Low:
FluxFugxF =071 x1.0x1.2x092

4t x A2 x medium x ElH[:
Fuu X Fug % Fr= 0.71 % 1.0 x 1.0 x 1.4

2 x 2€ x medium:
FiuxFysx F =071 x1.0x 1.0

4 x A2 x Low x ElH]|:
Fuu % Fye % F = 0.71 x 1.0 x 0.92 x 1.44

W x He xLow:
Fuu X Fug x Fy = 0.71 x 1.0 x 0.92

oy AL x ZEXAE x high without manure x ElH|:
FuX Fuex Fi= 071 x 1.0 x 1.2 x 1.11 x 1.4

@ x HE x S THAIHE x high without manure:
Fuux Fyg X Fr= 0.71 x 1.0 x 1.2 x 1.1

2 x HE x hi
Fuy x Fug x Fy

h without manure x E[H|:
=0.71x1.0x1.11 x 1.44

| & x HE x hig

h without manure:

FluxFygx F 7 0.71x1.0x 1.11

HE o740 4 % A2 x medium x EjH]: uby HE o A2 abAbalel y E|H].
T eI FuX Fus X F= 0.71 ¥ 1.0 x 1.0 x 1.44 es  f EX <= XASeas e Xl
E (Z8x) gs | TwXFusx LI Fu X Fugx Fr= 0.71 x 1.0 x 1.2 x 1.44
») ‘.‘—;xﬁ-ﬁ—xmedium:_" ] No | x HE2 2 TSR
Fuyx P % Fi= 071 x 1.0 1.0 | Fuy % Fyg x Fi = 0.71 x 1.0 x 1.2
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L x HEHE x T2 HASHE x medium x El8:

Flux Fygx F=0.71x 1.05 x 1.2 x 1.0 x 1.4

Wy HEH2 x A2 XA x medium:
FlyX Fagx F=0.71x1.05x 1.2 x 1.0

U HEAR x ST x Low x ElH]:
Fuu X Fug x Fy= 0.71 x 1.05 x 1.2 x 0.92 x 1.44

LxBEAR x ETAAE xLow:
Fuy % Frg X Fy= 0.71 x 1.05 x 1.2 x 0.92

Wy BEHS x medium x ElH|:
Fuu % Fye x Fy = 0.71 x 1.05 x 1.0 x 1.44

U x BEHL x medium:

Fuu X Fg x Fr = 0.71 x 1.05 x 1.0

No

”’ Fuu % Fug X Fy = 0.71 % 1.05 x 0.92 x 1.44

Wy HEAL x Low:
Fuy X Fre x Fy = 0.71 % 1.05 x 0.92

- x A2 XA x high without manure x E[H|:
xF=071x105x1.2x1.11 x1.44
LxFeds x’

x B2 XS] x high without manure:
=071 x1.05%x 1.2 x 1.1

g x B2 A2 x high without manure x E|H]:
Fuux Fugx F|= 0.71 x 1.05 x 1.11 x 1.44

4 x B2 H 2 x high without manure:
Fuu X Fae % F|= 0.71 % 1.05 x 1.11

y

5222 x medjum x EH]; SrAEE
Fou % Forox Fre 071 1.05 % 10 x 144 Yes  f€hxREASxRBIABH xS
w X Fug X Fi= 0.71 € 1.05 x 1.0 x 1. Fu x Fa % Fr = 0.71 % 105 x 1.2 % 1.44

=13 He = it " ¥=1
2 x HE A2 ¥ medigm: No o ExHEHS x TR XbALSIE:

Fuu X Fya x Fi= 071 x TOS X T0°7| Fuu % Fug x Fy = 0.71 x 1.05 x 1.2
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L x THE x T2HASH x medium:
FluXFugx F=071x1.15%x1.2x 1.0

Y x 2A2 x XS x Low x EH:
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| x BHE x SIS x Low :
Fuux Fue x F = 0.71 x 1.15 x 1.2 x 0.92

gty IHL x medium x E/H]:
FluxFyuex F=071x1.1x1.0x 144

B x 242 x medium:

FluxFyexF=071x11x1.0

"' Fuux Fue X Fy = 0.71 x 1.1 x 0.92 x 1.44

E[H| M2

Wy 2L x Low:

™ Fry % Fyg x F = 0.71 x 1.1 x 0.92

W x RHE x ZETNZ x high without manure x EJ]:

Fuux Fuex F= 071 x 1.1 x 1.2 x 1.11 x 1.44

2 x SAL x 22 HAEE x high without manure:
Fuu % Fug X F = 071 x 1.1 x 1.2 x 1.1

2 x ZHEL x high without manure x E|H|:
Fuiy % Fue 3 F = 071 x 1.1 % 1.11 x 1.44

| x 2HE x| high without manure:
Fuy X Fyg x F= 0.71 x 1.1 x 1.11

n x ElH]: o par
— F Fo % Fm 071 % 1.1 x 1.0 % 1.44 Yes | x SHR x SETASIE x EH]:
gs. |k he FEi e Focl i) Fuyx Fugx Fi = 0.71 x 1.1 x 1.2 x 1.44

g x ZHL x mediun

— | & x LHE x medium:
Fuu X Fue X F= 071 X TTX 10|

No Ex 2R x BRI
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pyrolysisZ 41t
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A (Foy) UEA BE Er)| . o DALY
600°C O|&e| 2 038 x 08 = 034
P-==4 EH| 450-600°C 038 x 080 = 030
350-450°C 038 x 065 = 0.25
600°C O|&e] 12 077 x 089 0.69
| K P-Z7Y 450-600°C 077 x 080 0.62
350-450°C 077 x 065 = 0.50
600°C O|&fo| 12 065 x 08 = 058
| SLATE S712h g8 | No P& 450-600°C 065 x 08B0 = 052
350-450°C 065 x 065 = D042
600°C Of&te| 12 049 x 089 0.44
P-EH/HE 450-600°C 049 x 080 = 039
350-450°C 049 x 065 = 0.32
pANEHE MED A 600°C O] 48| 12 074 x 089 = 0.66
(Nut shell, pits and stones) 450-600°C 074 x 080 = 059
350-450°C 074 x 065 = 048
o D|Ato| 12 =
pasaze 600°C |o"_°| A= 035 x 088 0.31
) & (Biosclids-paper sludge, sewage sludge) 450-600°C 035 x 080 = 028
350-450°C 035 x 0865 0.23
Hro| Q¢ v
gasification2 2 £
W EIgET
A4
Fep Fpermp ERA KA
HU=E (F A2 25 (Fperm =
£ (e Frsmn) unitless  unitless s
G-s=4 EH| gasification 009 x 08 = 008
G-2X gasification 052 x 089 = 046
G-E& gasification 028 x 089 = 025
G-gH/ed gasification 013 x 083 = 012
GANFRE/MEDA —_ B
(Nt 2hell, pits:ard stomes) gasification 04 x 08 = 036
G-NHoIE S B
(Biosolids-paper sludge, sewage sludge) gasifiaban Ul e 0a = RS
- =0 - -
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Z7}%, ton sequestered C

BC#?J%L : vlo] 2k A BHY p EY FY %, ton biochar dry matter
Fioyger © HFO1 23 A4E B pol fr7]€ka §HeF (& 12), ton C ton™ biochar dry matter
Fyeq t ohol23h A4 6191 po] B £ 1008 & BalHA @3 BEshe e
ton sequestered C ton C’
<E 12> 9EF D Qs P ol exte] §7]84 ¥ (IPCC, 2019)
Fosger 95% &l =727+
HEs 2y AEA ton C ton™' biochar
% of the mean
dry matter
=4 EH| 0.38 49
=5 0.77 42
Pyrolysis =2 0.65 45
yroy 27/ = 0.49 41
AnsAHR /o ER A 0.74 39
I8 RI= 0.35 40
S=N EH] 0.09 53
=X 0.52 52
Gasificat Ep) 0.28 50
astiication 2474 /41 3 0.13 50
AnFHE/LEZA 0.40 52
18772 0.07 50

<E 13> 83 254 1009 3ol= E3=A] 2 S
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o &AH|E (HIR7+H
- LCUte M (=H]|) :

1)
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@-© = 300,3278 #l/ha G)+O-C= 323,6798 #l/ha

oloM(B-A) = 323,679 A -300,327H A = 23352% ®l/ha

O oA F Ajujr] FZAH 5] LCU(Latex Coated Urea) Al-&o w&
opitEtd L MlEES FHIHIE AR i 378% AEFEHE UEHUAS
T FE TR FeIRALE ARE FEEHAS(THEA A, 2012)

- ofstsl A A S E ) SEHlE v 37.8%

- H5o]& B&: 3t m v 4&EA BIE A& 40.0% F

- F % 3N E giv) gaA vE LR 272% FF

- AF AuA] 247t wE TS A $EA BIEAE 5o O
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NPK+3il 01 2| | x| 32 205 35.3 0.54
ke M| 32 2.95 52.5 0.61
B & o]8& T8 (Fertilizer use efficiency, FUE): (-2 A FAl & F3)/N Al &%
<3 17> F A Al v B 2 = HU)
31&tH| B X 2/ (A) 2t & MH|Z(B)
0 XME|Y T U (FE 14%)
Z p2f (EY A
_ 030%/ha O—zggz%/h( 22F 14%)
o ZelilE M=ok 0 AII:||-‘E’-a(H|E7|-7=i)
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o FHFUB-A) = 2223383 - 17,6438 & = 45908 ™ /ha

0 CO, HlE Z= &= 2,269.2¢/ha®©

O &¥d 7l& 37 AAIES(CE), (tSaA(ID), == LA 7I(LL)SF <&

g 37FA A2l7I¥el 8 E(NPK), slolglalx(HV), ¢&4 H=E
SRF)E A= st olrtstds wjE SAS A2 23, daslet
dEAHEE 7 H&ste EF7Ieo] A8 Al optEd A HiEo] 245
kg ha'2 HjEgol| wel 2 o vsxe gy a342 Axe &

s+ de(AES 9, 2019)
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Drainage
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<719 23> ¥ =

80 140
Days after transplanting (DAT)

FrE BTl uhE opuEhUL g WY S5

<E 18> AETE 2k WETe] B SUshAFGWP)

Seasonal flux (kg ha™)

X 2| GWP (kg COz-eqv. ha™)
CHg4 N2O
CF+NPK 435 0.78 11115
ID+NPK 208 2.71 5997
ID+HV 225 3.01 6531
LL+HV 182 4.40 5861
ID+SRF 154 2.45 4580
LL+SRF 106 3.88 3801
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