Journal of the Korean Society of Agricultural Engineers ISSN 1738-3692
Vol. 56, No. 2, pp. 47~57, March 2014 elSSN 2093-7709
DOI:http://dx.doi.org/10.5389/KSAE.2014.56.2.047

DNDCE 0| §3 =9 2 A7t & 2o
Simulation of GHG Emission from Paddy Field using DNDC Model
ARG - FAE” - 428 F5Y - AYE - ol - ABA - AFY

Shin, Min Hwan - Jang, Jeong Ryeol * Won, Chul Hee * Kum, Dong Hyuk *
Jung, Young Hun - Lee, Su In * Lim Kyoung Jae - Choi, Joong Dae

ABSTRACT

This study was conducted to predict greenhouse gas (GHG) emission from paddy by future climate change scenario in Korea.
Chuncheon city in Kangwon province were selected as study area. AIB Special Report on Emission Scenario (SRES) of the IPCC
(Intergovernmental panel on climate change) was used to assess the future potential climate change. The rainfall and temperature was
projected to increase by 8.4 % and 1.9 % (2040s), 35.9 % and 27.0 % (2060s), 19.2 % and 30.8 % (2090s), respectively, compare
to the 2010s value. Under the climate change, Denitrification-Decomposition (DNDC) predicted an increase in N,O, CO, and CH4
emissions from paddy. The simulations resulted in annual net emissions of 0.4~2.4, 500.5~734.5 and 29.4~160.4 kg/ha/year of
N20-N, CHs-C and CO,-C, respectively, with a cumulated global warming potential (GWP) of 14.5~21.7 t- COy/ha/year were affected
by rainfall, temperature, manure amendment and fertilizer amount. The simulation results suggested that implementation of manure
amendment or reduction of water consumption instead of increased fertilizer application rates would more efficiently mitigate GHG
emissions.

Keywords: Climate change; GHG; Paddy; Rainfall; SRES

LM B 7A 0 AR A4 H|Re)7] giiEe] (IPCC, 1996), 57
AeflA WSk RAVIAS AR OR AgEl] Sleibe @
EHEORIA 71 Frstel mE A SUIR S FAE - SAER fAIEE mollA siEEE 2A7AE AAIAK S,
/é]E] SEHstE Qle] 2HE9] A7 BAskE 5 AEiAA] U o} EoA] HjESEIL LA7EAo) Tiat Rkl of

=

sh, Al A7t o] o7 A S o 13] B
Ho
=242

7} ﬂokﬁ# AR gt FAo] GRS n|AIt) mEbA F 7} vl

ool A 71 3wstol| ot SO0 R 7| SHte] FFES 7] F 13] Z7gsto] Yoy Azt HiEFo R Flete] A7k 24
A= B HiEE Boste] ehadiEesk AdS 913t mglo] Ha 7k viEERS H71H} (Kim et al., 2012; Kim and Oh, 2003).
3t} =olut ¥ 5 w8 AN HiEEe 247 i% A7 COy, wheba] A oA HAYsk= %‘7%4 Al A Hast
CHy, NoOE %LHOI e}, olF SEuEre] =2 EAdE oAl AAolH o8 o] 83t LAIIA HIZEAS BT 1 g7} 9k

£ AHietr] wiZol ti7| 25 Atago] YgskA] got B FUAGoA HAsl= 2A7EA SRS 3 Htole=

¥ U S5 9714 BeligE AX E EFolA TAEA Myt nl=, = 884 5 AAZANA Denitrification-
o= HE7IAIEe] WEEY, CH F viEd o s defA ot Decomposition (DNDC) 2&-& 0]85}11 Qt}h (Dai et al. 2012;
TE3E CO, tiy] 310uHe] Eoh= No09] 5= il 715E Follador et al. 2011; Gregorich et al. 2005; Wang et al. 2011).
DNDC H42 ESF F Aot o4 &gl Ax|skety

x  Zelosta %%j/\gtﬂ_q—ol—tﬂo]— 2|9 A8 Tk} (hiogeochemical) HOE E207 /HEeH (ISE, 2009),
B s olE Al wolEd T b i Ak, 2] FollA WAk 24 7E2 (COz, NoO, CHy)

C di thor T l.: +82-33-250-6464 = N . .
1 Comesponding o To 2 wofshe] Aol Skeh (Li et al, 2006; Xu et al, 2011;

E-mail: jdchoi@kangwon.ac.kr Abdalla et al., 2011). w2t U Q] EFEAT %%%}% ksl
20139 10 229 21 1 7|5k W X9 LAZIA HIREAS HA
201419 29 249 AAjgkm +1 3 24
20149 29 249 AR oFF AfAP7le Weks A9 et i

47



DNDCE o]-83t +=9] 2472 wiasd 29|

wHebA, 2 dtol A AR 9] 73St e =0 24
7h wiETE Bojshal AR wiETE Ael] ffek Ak
LA} o]F flal 1) 714dAolAl A== Special Report
on Emission Scenarios (SRES) A1B AlUg] 25 o]-83} 2020s
(2010~ 2039), 2050s (2040~ 2069), 2080s (2070~ 2099)
9] 7)7to]| WBtEl= Zpakat 20| HEkE FAER o, 2) 7
gt 2} 120 A S =0 GEdEAtE (YgA
#) 5= °]83to] DNDC HHo] QYRS 755}, =ollAl
WAYSH A7 wiERRe] M molsioitt.

Il. AU
1. 71383} AlLfE|2

Aol EHA (AFA) 9] mlef 7] SRS 2451
st 7147 715 EAE (Climate change information
change, CCIC)?A] SRES A1B Alug] 29| tjgt 7] $1ig} 2=
= ARkt o714 7137gelA AlgEls 713 E Alue] o=
37| Representative Concentration Pathway (RCP)2} SRES
AL @2 JHito] B AlRAo® FrhHelel AlZhH ] e
AL g7 el wheh AR AR, Shte AgAlE, st
T AAts, 1Al 7% SRR o] Hok Z1Eu RCP
AlLE] .9] 79 HolHA S I3t AP Z-E8HA] o,
SRES AlU] @ F Jaflde AgAtaLt 713 S35 Al e
= AZF91et Sl =L Hol AT} s oAl ghite A
A AluE] et AEsk] ¢t wpeba] £ ¢t A= SRES
AIB AUl L 5 ok AAbe (F7hell i oF 27 kmE Al
Zoto] EASIGITE AIB Alvte] 2.9 79 Ao 7 2 Fgt
B Al o= we dAkEol s AREISITH (Kwon et
at., 2008; Park et al., 2010; Yun et al., 2011).

SRES A1B Alu2] e w9 AME o]gsto], g 9 dd 7%
F AR} H2k, HALEY HlolEE 2020s (2010~ 2039),
2050s (2040~ 2069), 2080s (2070~ 2099)2-& ~LHste] 1|
o] 7=kt 720 H3kE Ak 71 olA Algel=
Rt M o9] 7]1eMst AR (e, 712 )= GIS ZE1H
& olgato] A8at 4= Ql= ESRI ascii grid T+ FE|= AAE]
of Qltk. 7|3 RS &1 flf Z=1e ool CHat
Fortrang o-&sto] 25402 glojgE A4sles T2
7isto] o] gsiqict. QlejHo]A Aoz CHe ol8ak3lon,
Fortran Alue] Lol4] HloJBlE F&5k= A%l& 7gsto] o
S3t9ct VAR FE2EHE Qo)A AdolA] g A4
o] 3RIE ID (3T A¥9 A ) E st HES 29
ot Aso® A Hlolert 47,482719] asciiztAollA

48

ahte] 71A4RtR (1Y) Zhdof] AAECE ojuf AR e] Z<l
E IDE &7] HallA 712830l Alg2 ALB gt AlUeke
£ GIS doJg|2 wglste] Az ZRIE IDE Fosteltt.

Carter et al. (1999)0f W= 2 HALofxle} Zo] 71447 oflA]
At 7R Aiks 52 Agste] 7| eRIEE dlAS
A5 AEAE Eol7] $lste] 713 md Avte} AR BESARE
vl wste] 2Rlsk= ygo] Fastrial sHitt. wheka] Alcamo
et al. (1997)1} Park et al. (2009)0] ARg3t HolRA (Bias
Correction) & o435t njef 7|35} AA=E 2/t
AR Aluke] 2of] of3t 1A 7] 3} 32 (1980~ 2011)
Azl 714 9] B 329 (1980~ 201 DARS] et 7]
2 ZAARE vlasto] Ho|RA stglom ofuf ARSH Al 4] (1)
~ (2)¢} 2t

_,d
3 rr

P' GCM.fut=Pmeanx(PGCM.fut/PGCM.pas) (1)

o]7]A, P' GCM.futs BAE vlgo] 72, Pmeans 17
309 717ke] I=H e, PGCM.futs=s Alve]2of| ofe]] m.o]
= w|g 7 Ht, 123 PGCM.pase= I 30 5912 A
U2l e mojE Zake] gatglolt.

T' GCM.fut = Tmean+(TGCM.fut — TGCM.pas) )

7|4 T' GCM.futs= B2AE 1)gie] &%, Tmeand AlUe]e
of oJaff woje mjef| =9 Hat, TGCM.pas= I 304 52t
o] Ay oo oJ3) mojH 2:=o] Hytgtoltt,

2. DNDCE ©0|&¢t =9 2474

DNDC W2 5 AefAS] g4 (O)2F A (N)2] AAeet
A ol 7]Hke & REEN, Taet 5 AeiAS) i A
stete] ZRAI2 T4 A3t Aol RER = o] AR
o= FAuo] ot (Fig. 1). E713 AE2 44 2 £4
o FEER P A WA A 84 BERE, £E, pl,
Ateletdide] (Enet AEEs (o 715, Y, Ae 2 4914
25 oJaf P Tof kel wet mofgict, A}, € 8l
TE F R oRod = WA ] 84 oaelta (COy),

&

W o (N Whaep mofsich 2 3 mae A4
A £33 A WAARE o et Be), st W S} Fo
SAYE 52 Aol 2 BB W) A4S
Uoll ARBITE. 749 AN AP Aat B 3
=% 0O
=

2 AvfEA EHoh

QA
Of o;




Vegetation Human activity

\water demand

]

Annual

Average

Temp. potential
evapotrans.

!

LAI-regulated
albedo +
evap.

s0il temp
profile

1tans. .
11

wvertical
water
flow

| daily growth |
B
' v
water stress I—gril
stems I-—JI
root respiration :

Plant growth

soil moist | |02 soil Eh
profile }d\ﬁusmn H profile H 02 use
Soil climate

4 TITTIIITT

Denitrification

MO
denitrifier

Nitrification

CH « production

g

CH . oxidation |

CH 4 transport

Fermentation

clay- |aerenchyma

NH 47

Fig. 1 Structure of the DNDC model (http://www.dndc.sr.unh.edu)

Table 1 Characteristics of the paddy field experimental site in this study

‘ St Latitude N concentration in rainfall Atmospheric background COy con.
Climate (ppm) (ppm)
Chuncheon 37 1.6 395.7
il Land-use type Bulk density (g/cm’) pH SOC Field capacity Clay fraction (0-1)
0i
Loam 1.42 59 0.014152 0.49 0.19
Crop Tillage Fertilizer Planting month | Harvest month Biomass fractlon Biomass fraction | biomass C./N ratio
R (kg/ha) (Grain) (root) (grain)
rop ;
Rice paddy field deep;gocunfmg' Nitrate: 110 May. 13 Sep. 08 041 0.05 45
il How many applications in this year Tilling Month Tilling method
illage
1 1 Apr. 28 deep ploughing, 30 cm
Applied amount of Applied amount of
L. L. Applied amount of PP i fertilizers - Applied amount of
o Application date Applicationdepth depth (cm) fertilizers - Urea fertilizers - ammonium fertilizers - Nitrate
Fertilization Anhydrous ammonia .
bicarbonate
Apr. 29 injection 20 0 0 0 110
Au]7} EAG pHO| 2443} 714, et 9 2= o 71 A= el 45 A RoR AAtE oA |
o QAsPt ol ik mRe) melsbyola] W4 ARl ok NOSHN,O Tkt Askagah Sraa-gel o3 ool u
WO GERAS EFPAN Ak El O oUSHIA 4 AsHl B,
1 ANBORA A WY AL KL A% Soke DNDC el ARe (AueE AR 45 W
e, ok, A 59 B4 %ol W Aol AT ARE Holny shol Besldon, B
n| Al g2o g FEEej A JEM 647]*4 *PEM s A = AHEPFGHEAI2E (http://asis.rda.go.kr/) oA AHEFEH= 2}
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Table 2 Condition for analysing GHG emission under dif-—
ferent cropping system

Soil Cropping
Land-use type Fertilizer (kg/ha) Flooding
Loam 90 Conventional
Clav | 110 Rainfed
ay foam 130 Marginal

29} AR Aol BT ARE o)g3lo] Y ARE T
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WAt o3t 5 HET g&Eshs A)old Al
(Marginal, ¥4 £=0= Qlst 2|4 I oz HAsHGS o
HPASk= 241714 (CO, CHy, N2O) HiE2] WskE Holsiairt.
EQE 2A7EA (CO,, CHy, N20)9) HlEHS B CO, AL
2 ZAbkslo] Zt2dskdAE (GWP, Global Warming Potential)
< ASIATE o714 GWPE CO, Bl&SS 14, CH, vi&sRe
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(IPCC, 1996).
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o] Sejutete] AEH HgFS & vkl Qs ACE e
o, 7] H3tof| o5t o] 54 Frko] AW ] 34.8 %
(2020s), 37.2 % (2050s), 36.3 % (20805)—3— Aok F o=
UHERST.

Qi3 7t
3|

r:LI

Precipitation, A1B, Before and After data correction

SRES A1B, Before
— — SRES A1B. After
—— Baseline(1980~2011)
N classifacation / |

2000 -

1500

1000

Precipitation (mm)

500

0 T T T T T
1980 2000 2020 2040 2060 2080 2100

Year
Fig. 2 Adjusted precipitation data using 32 years (1980~
2011) historical data
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Fig. 3 Adjusted temperature data using 32 years (1980~
2011) historical data

Table 3 The annual mean precipitation on study area by
climate change

. Annual mean precipitation | Percent of increase based
Period .
(mm) on baseline(%)
Baseline (1980-2011) 1,356.8 -
2020s (2010-2039) 1,371.4 1.1
2050s (2040-2069) 1,557.2 14.8
2080s (2070-2099) 1,566.5 15.5

asotel=ad AS6d A2, 2014



o
o,
iy
e
i
o
ol

i
i)

F - olel - 994 - B3

Monthly mean Precipitation
250

. 2020s-A1B

200 20505-A18

=== 2080s-A1B

150 —+—Baseline(1980-2011)

100

Precipitation (mm)

50

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

Fig. 4 Monthly mean precipitation on study area by climate
change
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S B o] ATy Wak opat welelofe] Sidel] A3k
o1 7 Z713kckaL BkgiT), o83t 7|3 HEl EA z|do|)
=7kl =gt & Wk opue}t A AAIA 0= e whx|A He,
53], saoks A Ey Lejuere] B Aol 220 1 T
FoAl oF 2.93 % sk AR dSstaL §lof, ofof| tigt o
o] AlFd Aoz HoXrh (KEI 2009).
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rr

o 2a7tA B9

=ollA AR E7g AR (Yeds A=) T 1047
(2001~ 2010)2] 7]% (eF, LE)AREE 083t LA H)
ZekS AT} (Flg 6). ATA9] 2002€HE 2011 A7}
A9] ot 7t BTl 1,444.8 mme} 11.5 Colglen,

ojuff =of| 4] Hﬁgﬂ% co = Bt 66.9 kg C/ha/yr, CHy= Bt
585.0 kg C/ha/yr, NoO= B4t 1.0 kg N/ha/yrd] ¥ wi&si=
Ao = VERITE (Table 5). °1E o830l APgH GWP= 17.1 t

Table 5 The simulated results of GHG and biomass ac—
cording to measured data at paddy field

o] Az} Z7kel= Ao Yeltt o3t 7|24 uE 7] Precip. | Temp. | . CO: N:0 CH,
Pete | o | () | PO | (egman) | (ghalyn) | Gghalyn)
FHIE A A%, 42 5 TR B0 2 e 713 ghatve) | Gghaly) | ghalie
2002 | 1,177.7 | 116 4,032 35.0 0.8 576.8
T 242, Chae and Youm (2010)0]] W2 7] 2Ak50] ’ '
+ e, |2 7124l wet 2003 | 1,868.3 | 114 | 4,536 620 15 5285
2004 | 1,405.0 | 12.0 4,556 61.0 0.6 588.8
Table 4 Tl}e annual mean temperature on study area by 2005 | 13348 | 1L1 1560 %0 13 6282
climate change -
- - 2006 | 1,659.4 | 116 4,498 71.0 1.0 555.0
Annual mean  [Percent of increase{ Amount of increase - -
Period temperature | based on baseline | based on baseline 2007 | 1374.9 | 118 4,639 56.0 0.9 o974
(©) (%) (C) 2008 | 1,439.4 | 114 4,626 78.0 0.8 571.6
Baseline (1980-2011) 6.8 - - 2009 | 1,446.9 | 115 4,612 122.0 0.8 566.0
2020s (2010-2039) 74 9.3 0.6 2010 | 1,581.4 | 11.0 4,614 29.0 1.7 663.0
2050s (2040-2069) 8.7 28.4 1.9 2011 | 1,200.3 | 11.4 4,695 59.0 0.2 574.7
2080s (2070-2099) 10.3 52.2 35 Ave. | 1,4488 | 11.5 4,598 66.9 1.0 585.0
Journal of the Korean Society of Agricultural Engineers, 56(2), 2014. 3 51
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Fig. 6 The simulated results of GHG according to measured data at paddy field

Table 6 The simulated results of GWP and Net GWP ac-
cording to measured data at paddy field

GWP
Date (kg COs-equivalent/ha/yr) Net GWP
(t COz-eq./ha/yr)
COp N:O CHy
2002 1282 384.8 16,179.2 16.7
2003 227.2 721.0 14,824.2 15.8
2004 223.5 282.5 16,515.2 17.0
2005 351.7 618.7 17,620.9 18.6
2006 260.1 487.1 15,566.1 16.3
2007 205.2 423.8 16,755.6 174
2008 285.8 365.4 16,033.1 16.7
2009 447.0 389.7 15,875.2 16.7
2010 106.3 842.8 18,596.4 19.5
2011 216.2 116.9 16,120.3 16.5
Ave. 245.1 463.3 16,408.6 17.1

COz-eq./ha/yre] W&o = YeRGTt (Table 6). 247k Hi&
2ro] 15} eke At CO.9t CHy, NoO 5 HiEe] S3to|
ot AS YeRA] ko, 7heako] 7H Wekd 20039

o] GWPY] gto] 13 vhe AR Uebdet, T8t 1099 3
2 70 B 2140 AS BAT AnH, 9
3} 712.9) ot SAZkA] 4TS BHStE SR} 9l
Aow gk

5. 7|2H30| ME =9 2AIJtA £

7|55}l whE =0 2AZIA iER OIS sl AR YollA
A S JEAR (FedEs A=)t 71 TSR (2011~
2099)% o]-&3}a] 2020s (2010~ 2039), 2050s (2040~ 2069),
2080s (2070~ 2099)& F-&ato] 247~ viEsS 249619
o} =9 247 wiET] WSk= Fig. 7~ 113} Table 7~ 8
I e} AR F2] N,O HiEHS 0.4~ 2.4 kg N/ha/yrZ
Epton 7|7hdE AlwEE it 1.0 kg N/ha/yr (2020s), 4t
1.2 kg N/ha/yr (2050s), 222 B+ 1.5 kg N/ha/yr (2080s)
2 Ueht ARG Zheeat 25 59 7] HStel <Jgf N0
ARl AR} F7keke AR YERT CH, iE-2 500.5~
734.5 kg c/ha/yre] W92 wiEE= A0R YeRgon, 717
2 Ay Bt 577.0 kg C/halyr (2020s), B+t 613.6 kg C/

asotel=ad AS6d A2, 2014
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UEl CO, viE EE 7138 ste] sl Azt S7leke AR
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NpO2F CHy 18]l CO.9 viESS aLefdh A7k viEs)
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717PE=2 4t 17.0 t COyo/halyr (2020s), 18.6 t COs/ha/yr
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B A0 Yeht 7| 3R] o) =oflA WAeks 247k
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A7 $I5h o] Qg Ao g Btk Kim et al. (2012)
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at paddy field
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O] Aol st Ehe] Wol whiE AT (w9 opAls}
Ad) AaIE Hrtelr] sl 5 13¢~9€ 547k 3y
A, BYRf7] + 7= 23] J8]2 SRI (System of
Rice Intensification) A|&Eo|A F7|H 082 LA7IA vj&S
S5t AT viE AZEINE Bk At SRI AR EA
7P W3S Belom, SRI W Ajulls B8 (A=) iy
71.8 %9 247k A7} QIokaL s19iet (Table 9). A3
Aol o] AAl Fsolld SA3E CHF N,O 183 COo7F
458.4 kg/ha$} 0.000028 kg/ha, 12| 14.2 ton/ha& 24 &
oL}, B oA molgt AR HiES 2 Zjo|7t Q=
S & 4 0ltk ol Bo| Ao e 147t B dEE A
A7 ST GRO RN AA| 4% gl Afolzk i Al
HoJZeh 2 Kim et al. (2012)2] A2} ZHo] w9
g 7t §lal, & ok mat glon, 374 s
FAGOZH A7 v ETFo] AZFETHH ofR7EA] A4 Q1

PATIE

KU i

—N20(kg/ha)
------- Trend line

N0 (kg/ha)

[

0.5 +

0
2011 2021 2031 2041 2051 2061 2071 2081 2091
Date

Fig. 9 The simulated results of NyO according to SRES A1B
at paddy field
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Fig. 10 The simulated results of GWP according to SRES
AlB at paddy field
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Table 7 The simulated results of GHG and biomass ac—

N,O (kg N/halyr)

CO, (kg C/halyr)

3.0

N,O emissions

750

CH, emissions

2.5

2.0

0.5

0.0

CH, (kg Clhalyr)
3
o

550 -

500 -

450

180

T T T
2020s 2050s 2080s

(a) NoO emissions

CO, emissions

24

2020s 2050s 2080s

(b) CH; emissions

Greenhouse gas emissions

160 -

140

120 1

100 -

80 -

60

40 -

22 A

20 -

18 1

GHG (tCO,halyr)

16

20

2020s 2050s 2080s

(c) CO, emissions

14

2020s 2050s 2080s

(d) GWP

Fig. 11 The simulated results of GHG according to SRES AlB at paddy field

cording to SRES A1B

cording to SRES A1B

Table 8 The simulated results of GWP and Net GWP ac—

Date Precip. Teozmp. Biomass CO, N0 CH, GWP Net GWP
(mm) (C) (kg/ha/yr)|(kg/ha/yr) | (kg/ha/yr) Date (kg COz-equivalent/ha/yr) (t COp-ea/halyr)
Ave. | 1,367.7 | 11.72 4,614 81.9 1.0 577.0 CO2 N0 CHy
2020s | Max | 1,684.8 | 12.89 4,729 150.6 2.4 671.4 Ave. 300.2 506.3 16,184.0 17.0
Min 987.0 | 10.82 4,337 29.4 0.4 500.5 2020s | Max 551.7 1,174.0 18,831.1 19.5
Ave. | 1,557.8 | 13.02 4,566 93.4 1.2 631.6 Min 107.6 214.3 14,037.7 14.5
2050s | Max | 2,136.2 | 14.44 4,668 147.3 1.8 699.7 Ave. 342.2 575.3 17,713.8 18.6
Min | 1,134.1 | 11.50 4,256 51.7 0.5 570.0 2050s | Max 539.7 876.9 19,625.2 20.9
Ave. | 1,567.1 14.63 4,511 107.3 1.5 679.6 Min 189.4 243.6 15,987.6 16.9
2080s | Max | 2,203.7 | 15.60 4,626 160.4 2.4 734.5 Ave. 393.1 712.5 19,061.1 20.2
Min | 1,084.1 | 1347 4,421 79.0 0.7 621.8 2080s | Max 587.8 1,169.1 20,602.1 21.7
Min 289.5 316.6 17,440.2 18.5
YA A7 AEA 0] Gl @ Al SRI WA 7]&
9] molo] 2 tietd Ao= EJEP Aok 2A7FAE Bojelal, 7153} o] o] EYEA, HIE A
Table 10 7] 5Rz}e] QJ3f] AA| FesLaoll et =oflAf & 59 Wzl wpet HAehs 2A7EA wiERRS st
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o] Av} vj@ZRE 110 kg/haolA 130 kg/haZ 718 4$-
CO22F N20 12J3L CHy 50| B F7kste] A|-t2da} e
(GWP)& Z7Fehe AR Uepyitt. ey vjae] ofo] 7448
7% COs2F N209] v &=Fe S71ekARL CHy2 wiEske] 34
3] 7Haste] Atedst AAEe ashs A 0& Ueyitt o]
Gregorich et al. (2005)¢] 7ol Had v|E AR}
NoO viEgFo] vjgate] uiEH k= 2ol Fdst Aot &
o BEoRS HEA Bo& HAT 79 CO% N:0 18jaL CH,y
s FEQ wjETko] Fhasto] A3t A o] ke A
o2 YRt IgRolAe dut gpiolA dagoR
73 7% CO.2t CH,S viEaFo] #4atal, NyO Hi&=ol &
& S7FIA Ah2dst JAjgo] 34| Al AR et
Wk ESH A2 WA 49 CO0 N0 HiEwol] S7Fs)

L
.

Table 9 Comparison of total GHG according to water man—
agement of paddy

W Total emission (kg/ha)| CO, | Mean water | . d
ater management o N0 | ton/ha | quandty ) index
Conventional 4584 [0000028] 14.2 | 466 100
Midseason drainage 2| 107 7 | () 007 49 | 395 | 345
times
SRI method 1968 | 0.074 40| 45 | 282

- Reference: Kim et al. (2012)

Table 10 The simulated results of GHG according to

A9k, CHy HiEtgol A #assto] At ds g e 2y
£ 7102 Yehgtt o]& Pathak et al. (2005)2] A7HollA] AFA]
<= (Continuous flooding)®} %744 (Midseason drainage)
O] A HiEERE BAR At SH=2) CHLeF CO2l HY
E5Fo] 7rastal, NyO &= fAFHA Uelhston, Aty
3} o] etk 2kt fARE Aot

0|9} Zro| =of| x| WSk &S it 2o 23t ¢
oF ¥ ohet v|Eet EGEA 18]l e whet 247k
HjEFo] Wty whitel =ollA WAsts wiEE =017] 9
M= HE Aulistr] fIgt ARt BT ARG, =of|A]

AEEE W) A8 Y 4 9l Wk mAlslo} 3

AR BEHE, B vl J15sle] 2 AEg gheos
LA MBS AU Lot 9l Ao Bojitt

71.4 mm (2020s),
1,557.2 mm (2050s), 1,566.5 mm (2080s)& 27+ 1.1 %,
14.8 %, 3L 155 %7t 57F8he AR Uepgow, Agt

cropping at rice paddy field

Date Tillage Land-use 5{2‘% Flooding <k§%a> &3& (kgl]ja) (kgl\ée(;fxp/ha)
2020s 819 1.0 577.0 17.0
2050s 110 93.4 12 631.6 186
2080s 107.3 15 679.6 20.2
2020s 84.25 1.03 470.71 14.0
20505 loam 90 94.60 117 514.63 154
2080s , 108.17 145 552.79 16.6
20208 Conventional 79.40 104 679.27 19.9
20505 130 92.62 119 744.77 21.8
2080s Deep ploughing, 106.63 1.47 801.60 23.6
2020s 30cm —11.48 0.56 205.86 6.0
20505 clay loam 16.85 081 234.43 7.1
2080s 91.90 111 256.38 8.1
2020s 72.73 405 -0.77 2.2
2050s 110 Rainfed 76.09 355 -0.73 20
2080s 85.26 5.72 —0.80 31
2020s foam 107.03 3.95 87.55 48
20505 Marginal 99.27 3.97 88.87 48
2080s 109.04 4.23 92.60 5.1
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5= 74 C (2020s), 8.7 C (2050s), 10.3 C (2080s)=
7Pl ACE Uehytt ol e =9 2AVIA HiETRS
ofst At N,0¢k CHy 183l CO»9 vi&Es2 0.4~ 2.4 kg
N/ha/yre} 500.5~ 734.5 kg C/ha/yr 2|1 29.4~160.4 kg
C/ha/yre] HYIR Zrskat 25 59 7|33t ofg) WAy
o] Ha} F7kek= AlE Uetyith

No0&} CHy Lejal CO.9 viEss et A7 vl
(GWP)9] 7% 14.5~21.7 t COs/ha/yre] HHZ LpepEoH,

7172 B4t 17.0 t COy/ha/yr (2020s), 18.6 t COys/ha/yr
(2050s), I3 20.2 t COx/ha/yr (2080s)8] 2AI7kA7} vi&
Bz A0 Yept 7|5 ] o) =ofl A WAtk 2471

WZ o] Z71H A0 e, thb o]q sk &
A7IA AZRS GFAE ekt Lu2 277 0lREY)
AE Q5 glo] Qs Ao HojZAth Tt Zof A HhAY

Sl WS et 2ol oft 4 B ohet Hlwet B
OFEA 2|3 I whel AEA viEeRo] W3ls)y] uf

2ol =M st HiEHE S0l A= B AHish

Sfet AR HREE AMRSIL, oA AMREl: o] Al
b5 591 4 9l OJE LAl & Ao Bekent T}

0] HEYL Fo) 24T AUS vt
o ol 8 ATk WS v 450 5
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