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Methane emitted from rice paddy
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Statistical analysis
A linear mixed model

Ln(flux) = Intercept +axIn(OC) + pH_, + PW; +

Water; + Climate, + OMx (1+AOM)

flux: CH, emission rate

OC: Soil organic carbon content

pH: Soil pH

PW: Water status in the season before rice planting
Water: Water status during rice growing season
Climate: Agro-ecological Zone

OM: Type of organic fertilizer
AOM:  Application rate of organic fertilizer



Statistical results

Numerator Denominator

Effect DF DF Fvalue Pr>Ft
SOC 1 1784 47.95 <.0001
pH 7 1784 9142 <.0001
Pre-season

water 4 1784 89.55 <.0001
Water regime 5 1784 104.74 <.0001
Organic

amendment 5 1784 116.48 <.0001
Climate 6 1784 3246 <.0001




Effects of organic amendment
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Effect of water status in rice season
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Effect of water status in pre-season
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Model performance

log flux, simulated

log flux, observed




Developing 2006 IPCC Guidelines

Equation 5.1
CH, Emissions from Rice Cultivation
Emissions from Rice Cultivation (Gg/yr) = (EF tic A 10-6)

i, j, and k: different ecosystems, water regimes, organic amendments, etc.

Equation 5.2
Adjusted Daily Integrated Emission Factor
EFi = EFc SFw SFp SFo SFs,r




Applying the method to globe
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Comparison to National Communications

B This study, base year: 2000
I NC to UNFCCC, base year: 1994
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Comparison to other global

This study
EDGAR 2005
Yan et al. 2003
Neue and Sass 1998
Reeburg and Cirill 1996
IPCC 1994
Sass 1994
IPCC 1990
Bouwman 1990
Schutz 1989
Cicerone and Oremland 1988
Holzapfel-Pschom and Seiler 1986
Crutzen 1985
Seiler et al. 1984
Khalil and Rasmussen 1983
Cicerone and Shetter 1981
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N,O emission from croplands

Nitrosomonas Nitrobacter



Field measurements of N,O emission
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N,O flux and total N application rate
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N,O flux and total N application rate
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Chemical N application rate and N,O
flux by crop type
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Chemical N application rate and N,O
flux by N fertilizer type
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Sensitivity of N,O emission to soil moisture

Soll Trace Gas Emission
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Sensitivity of N,O emission to soil moisture
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Monte Carlo simulation of N,O emission

Assumptions:

5 rainfall events in a season

* randomly distributed in time

 Nitrification rate: 1/2
* N,O ratio: 100 times

* Denitrification rate: 20 times
* N,O ratio: 1/2



Variability caused by timing of
rainfall event
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IPCC 2006 Guidelines: N,O from managed soils

[(FsntFontFertFsom)eEF ] +

N,O-N,, = {
2 Ninputs
[(FsntFontFertFsom)sEF kR
Where:
F<n: @amount of synthetic fertiliser N applied to soil
Fon: @mount of organic N additions applied to soill
Fcr: @amount of N in crop residue returned to saill

Fsoum: @mount of N in mineral soils that is mineralised, in
association with loss of soil carbon

EF,: emission factor for upland, 1.0%
EF,-r: emission factor for flooded rice, 0.3%



Emission of N,O from croplands
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Conclusions and comments

« CH, emission from rice fields in monsoon Asia accounts
for 94% of global total, but the global total has been
overestimated in the past.

* N,O emission is sensitive to rainfall, thus more difficult of
estimate

 Emission inventories with 0.5°resolution available to
download at FRCGC website



