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1 CH4 from rice paddies1. CH4 from rice paddies 
in 2006 IPCC GLs



A database of methane emission
from rice fieldfrom rice field 

Collected over 800 field measurement data
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Statistical results: 
Effects of major influencing factors
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2006 IPCC Guidelines for National Greenhouse Gas Inventories

55 44 CHCH44 EMISSIONS FROM RICE CULTIVATIONEMISSIONS FROM RICE CULTIVATION55..44 CHCH4 4 EMISSIONS FROM RICE CULTIVATIONEMISSIONS FROM RICE CULTIVATION

i,i, j,j, andand kk:: differentdifferent ecosystems,ecosystems, waterwater regimes,regimes, organiorganicc amendments,amendments, etcetc..

Default baseline emission

kg CH4 ha-1 day-1



2006 IPCC Guidelines for National Greenhouse Gas Inventories

5 45 4 CH4 EMISSIONS FROM RICE CULTIVATIONCH4 EMISSIONS FROM RICE CULTIVATION5.45.4 CH4 EMISSIONS FROM RICE CULTIVATIONCH4 EMISSIONS FROM RICE CULTIVATION
Scaling factors for water regime

S li f t fScaling factors for preseason 
water regime



2006 IPCC Guidelines for National Greenhouse Gas 
Inventories

5.45.4 CH4 EMISSIONS FROM RICE CULTIVATIONCH4 EMISSIONS FROM RICE CULTIVATION
Scaling factor for organic amendmentsScaling factor for organic amendments



2 N2O from rice paddy fields2. N2O from rice paddy fields 
in 2006 IPCC GLs



Materials & Methods:Materials & Methods:

• Collected results of N2O emission from rice fields 
bli h d i i d j l b f 2004published in peer-reviewed journals before 2004

• After excluding some extreme data (e.g., atypical field 

management),  113 measurements  from 17 sites 
were used.

• China (8 sites), India (1 site), 
Indonesia (1 site) Japan (4 sites)Indonesia (1 site), Japan (4 sites), 
Philippines (2 sites), USA (1 site)



• Classification of  water regime
– Continuous flooding (CF)

• Fields flooded whole rice growing season and  g g
drained only at the end of the season.

– Midseason drainage (MSD)Midseason drainage (MSD)
• Fields drained one or more times during the rice-

cropping season (Common practice in Japan)cropping season. (Common practice in Japan)

– Rain-fed, wet season (RF)
• Fields with no irrigation system and planted during 

wet season.
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the growing season. 

All water regime & CF : No clear relationship
MSD : a weak linear relationship (r2 = 0.28, P < 0.01)



Mean N2O emission from fertilized fieldsMean N2O emission from fertilized fields 
during cropping season
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M EF d i iMean EF during cropping season
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•No significant difference between CF and MSD
•Mean EF = 0.31 %



The IPCC dｅｆａｕｌｔ emission factors for N2O 
from agricultural soil (IPCC, 2006)



f f3. Estimate of country specific 
N2O emission factors fromN2O emission factors from 
agricultural soils in Japan



Before revision: The National Greenhouse Gas 
In entor Report of Japan (2005)Inventory Report of Japan (2005)

•Tier 2:
country specific 
EFsEFs 
: 13 different EFs
by crop type y p yp
based on a report 
by Tsuruta (2001)



Advantages and disadvantages of the EFs in theAdvantages and disadvantages of the EFs in the 
National GHGs Inventory Report of Japan (2005)

• Advantage:
– based on the most extensive measurement 

campaign of N2O emissions from Japanese 
agricultural fields conducted from 1992 to 1994.

Di d t• Disadvantages:
(1) background emission is included in EFs, 

because of lack of data at that pointbecause of lack of data at that point.
(2) Measurement periods were not sufficient to 

estimate annual emissions ⎯ 3 months in manyestimate annual emissions 3 months in many 
cases, but less than 2 months in some cases.

And also…
Small number of data were used in some categories.Need for Revision



Collected dataCollected data

• N2O emissions from Japanese agricultural 
fields
– 246 measurements from 36 sites

reported in peer reviewed journals and– reported in peer-reviewed journals and 
research reports, published before 2005. 
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Table
Summary of N2O-N emission and
fertilizer induced N2O-N emission factor from Japanese upland field (except tea filed)
measurement period more than 90 days

soil drainage  # n mean
standard
deviation

median min max

N2O-N emission (kgN ha-1)
well drained soil 67 1.03 a** 1.14 0.61 0.09 6.28
poorly drained soil 35 4.78 b 5.36 2.88 0.07 23.3

Fertilizer induced N2O-N emission factor (%)
well drained soil 15 0.32 a** 0.49 0.16 0.07 2.02
poorly drained soil 9 1 40 b 0 95 1 26 0 57 3 30poorly drained soil 9 1.40 b 0.95 1.26 0.57 3.30

estimated
emission factor for 0.62 $ 0.48 $$

☻ poorly drained soil ＞ well-drained soil  
☻ EF for upland = 0 62 ± 0 48 % (weighted by area of soil type)

all soil

☻ EF for upland = 0.62 ± 0.48 % (weighted by area of soil type)
☻ measurement period: more than 90 days 

assuming that most of the fertilizer-induced N2O emission should be included in this period,
because data availability



Table
Summary of N2O-N emission (kg ha-1) andy ( g )
Fertilizer induced N2O-N emission factor (%) from Japanese tea fields

n mean
standard
deviation

median min max

N2O-N emission (kgN ha-1)N2O N emission (kgN ha 1)
26 24.3 16.3 27.11 2.39 61.0

Estimated fertilizer induced emission factor (%) $

☻ background emission was assumed as same as IPCC default

Estimated fertilizer induced emission factor (%) $
26 2.82 1.80 3.02 0.35 8.25

☻ background emission was assumed as same as IPCC default 
value (1kg ha-1),
because no reliable data from zero-N control plot was available.
☻ Measurement period: 210 to 365 days



Summary of estimated EF for 
Japanese Agricultural soil

• Upland = 0.62 ± 0.48 % 
lower than the IPCC default EF of 1%– lower than the IPCC default EF of 1%. 

– lower than the EF of 0.8% by FAO/IFA (2001). 
• poorly drained soils are mainly used for rice paddy fields in p y y p y

Japan. 
• Ratio of well-drained soil among upland field is relatively 

high (78%) in Japan.high (78%) in Japan.

• Tea = 2 82 ± 1 82 %Tea = 2.82 ± 1.82 %
• Rice paddy = 0.31 ± 0.31 % 

*estimated from N2O emission data of rice paddy– estimated from N2O emission data of rice paddy 
fields worldwide (Akiyama et al., 2005; IPCC, 2006)



4. Issues related to compiling GHG 
database for inventory workdatabase for inventory work

~ estimate EF from papers with field 
measurement datameasurement data



Missing informationMissing information

• Lack of basic information in many papers y p p
– soil type, soil property, type and amount of 

chemical and organic fertilizer, etcg ,
– impossible to calculate total emission 

• Only average flux is shown but measurementOnly average flux is shown, but measurement 
period is not stated.

• Only emission from fertilizer applied area of y pp
band application is shown, but  not emission 
from entire field.



How to get representative data

• Each paper have its own objective, not for GHG 
inventory
– Few measurement include zero N control, which is 

needed to calculate fertilizer induced emission factor 
– Measurement periods of many experiment are notMeasurement periods of many experiment are not 

enough to estimate annual emission

D f Bi l ti il t t• Danger of Bias : location, crop, soil type, etc
– Each field measurement are planned individually, Not 

systematically designed for inventory y y g y
– Small number of data is easily to be biased – get enough 

number of data to represent your country, otherwise default 
EF is better than country specific EF! y p



Thank you!Thank you!


