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Estimation of methane emission from typical rice areas in China based on optimized

IPCC method
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Abstract: Paddy fields are a significant source of agricultural methane emissions, making the estimation of their emission
levels and trends crucial for addressing climate change. However, current research on methane emissions from paddy fields
at regional or national scales often lacks the application of high-resolution spatiotemporal data on rice distribution, leading to
considerable uncertainties in the estimates. To address this gap, we have utilized the updated methodology for estimating
methane emissions from paddy fields as outlined in the 2019 IPCC Guidelines for National Greenhouse Gas Inventories. This
involved updating the distribution of rice cultivation across China and refining the daily emission factors (EF). Building on
this foundation, we estimated the total methane emissions from China’s paddy fields in 2015 and analyzed the regional
characteristics of these emissions. The study reveals the following key findings: (D In 2015, the total methane emissions

from China’s paddy fields amounted to 7.541 (6.866—8.216) Tg CH, per year. The central, southern, and eastern regions
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of China, which are the primary rice-growing areas, exhibited significantly higher methane emissions from paddy fields
compared to other regions. The national average baseline daily emission factor ( EF,) was determined to be 1.231 (1.121—
1.341) kg CH, per hectare per day, whereas the adjusted daily emission factor (EF,) averaged 1.764 (1.606—1.922) kg
CH, per hectare per day. @ The study also identified regions with higher baseline daily emission factors ( EF,) , which
were predominantly found in the southwest and southern parts of China. In contrast, areas with higher adjusted daily
emission factors (EF;) were primarily located in the eastern and southern regions, indicating spatial variability in emission
intensities. @) The influence of human activities on methane emissions was evident, with significant increases in the
adjusted daily emission factors (EF,) in the southern, eastern, and central regions of China. Conversely, regions such as
the northwest and the Hong Kong-Macao-Taiwan areas experienced a notable decrease in these factors, underscoring the
dominant role of anthropogenic factors in modulating methane emissions from paddy fields. This research enhances the
understanding of daily emission factors for paddy fields across different regions, thereby refining the estimation of methane
emissions from China’s paddy fields. The findings provide valuable insights into methane emission dynamics in the context of
climate change. Moreover, this study offers crucial quantitative data to support the agricultural sector in formulating effective
methane emission reduction strategies and restructuring crop patterns in line with the dual carbon goals. In addition, the
research highlights the importance of incorporating high-precision satellite data and ground-based observations to improve the
accuracy of methane emission estimates. By integrating these advanced technologies, the study contributes to more effective
climate mitigation strategies. Collaboration between policymakers, researchers, and farmers is essential to implement these
measures and achieve significant reductions in greenhouse gas emissions from paddy fields, ensuring sustainable rice

production while mitigating climate change impacts.
Key Words: rice; IPCC; greenhouse gases; methane emissions
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Table 1 Data attributes and sources for estimating methane emissions from rice paddies in China, 2015

Hodln A 28 B AU 25 ) 73 R
Data content Parameter Data sources Spatial resolution
LR FRLAE 437 1 AR - Ny .
R R . " PR AR 10m
Area of distribution of early double-cropped rice
X2 e WG 43 T AR o L \

\ A IR AR 10m

Area of distribution of late double-cropped rice

KA 53 Sk AR

. et b [ 33]
Total area of rice distribution A Zhang S CATHITEE 500m
TS W HE ()RS 2 A T F A, 2016 45 E O A %) o

Distribution area of continuously flooded rice fields
i) B T (B —HEAK ) B e 437 AR
Distribution area of paddy fields under intermittent flood irrigation Ay 2016 ¢ P E LAY —
('single drainage)

] S HE ( Z2UCHEAK ) 1 e A T AR

Distribution area of paddy fields under intermittent flood irrigation A 2016 4R P EAOMEAFL) —
('multiple drainage)

A KT 30d FEFFIL H i H 2

Rate of straw application more than 30 days before the growing season RO, 2016 A AL A28 o
it R A TR At P B R )
Application rate in rice fields with mixed fertilizers ROA,. 2016 L PERL L) -
it FF A S NE AR H At P B - )
Application rate of farmyard manure applied to rice paddies ROA, 2016 AFECT AL ) B
it FH R N5 HH At B ROA, 2016 4E( i E el AR5 ) _

Application rate of green manure applied to rice fields
A K FER R GPRBLT IR R S8

Adjustment parameters for different moisture conditions during SF, 2019 4% IPCC $5/ —
the growing season

AR A Al K 2R BL (4 24

Adjustment parameters for different moisture conditions during SFp 2019 4F IPCC $57 —
the pre-growing season

A HLE AN e e Z A

L \ o CFOA; 2019 4F IPCC 45 7% —

Conversion factors for organic additives
— 5 XA Y SR AL .

FEPCBUN I LA LR 75 W R -
Soil organic matter content in a given area
— R DX PN 114 o SR R R 2 ) ZR K " TS b e 1 o
Coefficient of influence of soil acidity and alkalinity in a given area P Yan 252 % O 5T 45 5. 127
— 7 DX PR AR AR S R L IRRI Fr4) 4318 S i il A2 25 X -
Coefficient of influence of climatic conditions in a given region ' Yan 2523 O G F 57 45 27
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factor for organic amendment; soc: 13 HL Soil organic carbon; pH: MR B & Potential of hydrogen; CL: S % Climate; IRRI: [E b5 7K # #F 55 fif

International Rice Research Institute
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Krh, EF, R — & XIS N i F FH e H HERCR IR AME ; EF, A K ZEIARIK R0 Fr 2 s i H TG
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Wyt A\ 5 DR D[] BT TR P RS T T B AR AN S MV PR L B 2% S A B R R B, AR ATSE S Yan
S NWHESERE T4 S ME R pR B A HHE IR - 1 DA B A T PR 52 X B80E 25 43 A 1Y)
FHAE, FAFBEA ST R B 2019 4F IPCC 45 5 ; A FLY M A L2 B0 TR 2570 A RO 4RAIE , HFR{ER A 2016
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—HEAKFNZUCHEK ) e T AR 2 3R 48 B0 A AR AIE , P (AN Sh M Ok B Zhang 25274 1Y C A WT5E
Bl LU 2016 4F( P RS

2 HREHSH

2.1 FRERE 8 HHEB 7 3 0 (5 PR S A A 45 3o

2015 4R [ M F o8 H HERC 58 88 23 18] 73 A5 A7 AR — 2 BN 01 45 3 DR T FR 6 H HE i PR 7 1)
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], S 24I{E A 0.912 kg CH, hm™> ™', frdfEdm 22k 0.723 176 KRG R X 38k P, A5 FH R e H HETCR 73604
{6 EF, 734 7E 0—3.450 kg CH, hm ™ d™' Z 8] SF-35{E 0 1.231 kg CH, hm ™ ™' brdfEfm 224 0.945, A %4
5 KBTS E 28 BHEBUR - EE EF, 0973 5505 1 X8R AE v 4345 76 78 g RAE R 1K, o
JUAR WS U DU AR O 4 HE 44 W, PS8 (E 5 A 1,740 ,1.608 . 1.460,1.383 ,1.277 kg CH, hm™
d7' 48 HHE A FRUEE EF, 1 R X 20 A 7E AR AR AP R b X, Qe g8 o LBt
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2015 453 [FFg H H b H HER R PR EF, 3m I IX8 (4.720 < EF, < 7.410) EZ0MERER 2
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(B 1), EEEREEN, HHOLR TR EF, 278 0—7.413 kg CH, hm™ d™' 2 J&] , SE¥{H 4 0.062 kg CH,
hm™ d™'  ARiER 22 0.420, 10578 /K F iR DX B0 BT, A e HE T 8 7 R (. EF, R4 R 7E 0—
7.413 kg CH, hm™> d™' Z ] HHSE(E TR 2 1.764 kg CH, hm™> d™' brififin 2 4y 1.448, 4 5K FgFh g X
[0S BB AF 2 5 R 14 D PR 2 S v 4 A /K R R DX %) A A 52 R 38 /N (R B iy AR BUE B8 T 0) , 5
BT J5 BB RAR . 3808 GO T X G 2 B, HERR 7 EF, S R 7 b IX 32200 A
TEARR AR HLIX, T 25 T P AL O HEC IR 7 EF, S KA 209K 7.413 7.372.7.074 kg CH, hm™ d™', 1fij
HE I - EF, P YER R A b X 2 b e e rh SRR AR AR IX, T8 KR LR TR LA AR R
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Fig.1 Base and adjusted values of daily methane emission factors from rice paddies in different regions of China, 2015
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Fig.3 Comparison of the results of total methane emissions from rice paddies in China estimated by typical methods in the last 20 years
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