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ABSTRACT

This research was conducted to estimate methane emission from paddy field of 16 local government
levels using the DNDC(DeNitrification-DeComposition) model from 1990 to 2010. Four treatments used
in DNDC model for methane emission calculations were (D midseason drainage with rice straw, @ mid-
season drainage without rice straw, ® continuous flooding with rice straw, and @ continuous flooding
without rice straw. Methane emissions at continuous flooding with rice straw were the highest (471 kg C
ha ') while were the lowest (187 kg C ha ') at midseason drainage without rice straw. The average
methane emission for 21 years was the highest (1,406 Gg CO,.q) in Jeonnam province because of its
large cultivation area. Jeju province had the highest the average methane emission per unit area due to
the organic content in soil.
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Fig. 1. Structure of the DNDC model (http://www.dndc.sr.unh.edu).
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Fig. 2. Changes of methane emission from 16 pro-
vinces using DNDC model from 1990 to 2010.
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Fig. 3. Average methane emission from rice paddy
at 16 provinces using DNDC model.

ogk 167) AAHAE wigt Bt wiE%e Uehbdoh
Bt S 167] AAA| F AR HollA 1,406
Gg COvee ©.2 74 Wk, 1 tho] 2 1,263
Gg COseq, HE 1,145 Gg COnreq, A7) 994 Gg
COreq =08 UEGEY, ol AdA Yol f-2ut
ghofl A 7hg wE W A 2 9l7] wfEol
o 7P W2 wilESS UEd 52 AR Ye=m

=7F AA wEFele 2 9% AR @
o9 WY A W Pt s AlSE
7} 393 kg C ha '& 7P @Wopa, 1 thgo] FAL
i, 24k eolgle 7P A wiETge vetd
T AUER O9) WAY B BT 224 ke

C ha ‘o] Sick(Fig. 4). AFEE A
dg HlEaol B ol g wiEw by 2
FE ulAE B 4718 Yol e Adunt ¥
% Aow BAEG AFE A4
el WA g B Eel b Berout
4 A

v

ut)
1o
u=)
i)
of ofl

s Aol Ho] W A WiEFls 2 FTe

HEgn. Aoz o

400
300
200
100
0+ T
'

Fig. 4. Average methane emission per unit area as

Emission (kg C ha1)

the provinces using DNDC model in rice paddy.
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Fig. 5. Changes of methane emission from 16 pro-
vinces by cultivation practices using DNDC model
from 1990 to 2010.
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Fig. 6. Changes of methane emission according to

calculation methodology 1990 through 2010.
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Table 1. Correlation coefficient between methane emission and parameter by Pearson’s method.

Midseason drainage Midseason drainage Continuous flooding Continuous flooding
with rice straw without rice straw with rice straw without rice straw
Soil organic matter
0.6912%** 0.7632%** —0.2219 —0.1680
(0~10 cm)
Soil organic matter
—0.6591 *** —0.7480%** —0.8486%*** —0.8225%**
(10~20 cm)
Crop N uptake 0.6499%** 0.7177*** 0.8351%%** 0.8286***
Irrigation —0.6216%** —0.6937*** —0.8252%** —0.7983***
Soil CO; —0.4606** —0.5133** —0.8548%** —0.8187***
Precipitation 0.1476NS 0.4856NS 0.326INS 0.2917NS

Note: *, ** *¥* are significant at the 10%, 5%, 1%, respectively.
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