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Emissions from Rice Fields

Global Warming Potential:         CH4 =   21 CO2eq

N2O = 298 CO2eq
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Significance of Rice Fields for GHG budgets

(IPCC 4th AR, 2007)

Forestry, 
17.4%

Rice, 1.5%

Agriculture   
(w/o rice), 

12.0%

All others , 
69.1%

Country

National Scale in Asia: 
Emissions from rice 

production (selected)

(Mt CO2eq) Perc. of total

Viet Nam 38.199 24.8 %

India 74.360 5.7 %

Indonesia 33.600 2.5 %

Data from the most recent 
National Communication submitted to UNFCCC



GHG Measurements: 
Automated and Manual

Measurement Approaches





Eddy covariance 
technique

� standard micrometeorological
method

� direct monitoring of fluxes of
CO2, water vapor, and heat 

� new sensor: CH4



Alternate-Wetting- and-Drying (AWD)

Synonyms: 

• Intermittent Flooding/ Drainage 

• Single or Multiple Flooding/ Drainage 



Adopted from: Wiangsamut 
(2010)

Farmers’ practice vs AWD using RC80 at 
TGIS, Dapdap, DS2008
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Irrigation water savings of up to 33% 
No yield difference

Benefits of AWD



Global Warming Potential under 
Continuous Flooding (CF) and AWD
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Introducing AWD



Clean Development Mechanism: 
Approved Baseline Methodology

AMS-III.AU.:
“Methane emission reduction by adjusted water management 
in rice -- Version 2.0”

Excerpts:
“Alternate wetting and drying method and aerobic rice cultivation 

methods are covered 

(see <http://www.knowledgebank.irri.org/watermanagement>).”



Obstacles of CDM in rice  production 

Involvement of many stakeholders/ 
transaction costs 

Unclear guidelines on Measurement/ 
Reporting/ Verification (MRV)

Emission savings based per area unit –
and not per unit of food produced 



Certification/ Labeling

Programme 

for the 

Endorsement of 

Forest Certification 
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Forest 

Stewardship 

Council

Organic Farming Forest Conservation

Labeling Carbon Footprint for Food???



NAMA

Nationally Appropriate Mitigation Actions

• NAMAs are voluntary country

engagement proposals

• They are expected to become the main

vehicle for mitigation action in developing

countries in the future

• Funding should come from the newly

established “Green Fund” (target: 

100 bn USD by 2020)



National Policy: 1775/PM Decision



ADW have been officially integrated into DARD’s 
guideline for rice cultivation in Quang Nam 

Feasibility of technology and 
operational necessities top: 

•The practice requires that the 

irrigation systems must 

accommodate precise control of 

the timing of the irrigations and 

the depths of water in the 

paddies. Therefore, farmers 

need to be trained in its use. 

•The benefits towards GHG 

mitigation do not accrue any 

financial return to the farmers.

Farmers should use/apply AWD

irrigation technology to not only

greatly save water consumption

and reduce GHGs emissions in

irrigated rice fields, but also

increase rice productivity .

http://climatetechwiki.org/technology/rice-alternate-wetting-and-drying



‘Site-Specific Nutrient Management’ 
(SSNM)

• Applying nutrients as 
and when needed

• Adjusting nutrient 
application to crop 
needs in given 
location and season



Provide 
management 
recommen-

dation

Mobile Phone App (and CD-ROM)

Rice Crop Manager
• Nutrients
• Field Preparation
• Crop Establishm.
• ….

Obtain site-specific  
information from 
farmer/ operator

New Modules
• GHG emission

calculator
• Climate-adjusted 

yield targets

Climate-Informed Rice Crop and Low Emission Manager

=> CIRCLE Manager

Mobile Phone Application for Rice Crop Management



The Rice Blaster



Nargis (May 08)

* http://www.pecad.fas.usda.gov/highlights/2008/05/Burma_Cyclone_Nargis_Rice_Impact

Track over land
> 150 km/h wind speed:           1022 km

> 180 km/h wind speed:             365 km

Area affected

Standing rice crop:                   33,000 ha

Salinity intrusion:                          ?

Track over land
> 150 km/h wind speed:              348 km

> 180 km/h wind speed:                55 km

Area affected

Standing rice crop:                    16,000 ha

Salinity intrusion:              1,750,000 ha*

Typhoon Effects in Philippines vs. Myanmar

Xangsane (Sep. 06)



New Sub1 lines after 17 days submergence
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What is more important? 
Climate Scenario or Adaptation Scenario?



Mega-Deltas of Asia



Satellite photography of the 

Irrawaddy Delta 

Before Nargis

After Nargis

Impact of Cyclone Nargis in Myanmar (May 2008) 





Climate risks – 20 million hectares of rice are vulnerable to flooding

Flood risk

Low

Medium

High



Conclusion 1

1.Irrigation is an important factor in 
determining both, the GHG emission 
potential as well as the resilience of rice 
production to Climate Change 

2.In turn, improved irrigation is a very 
promising option for mitigation and 
adaptation in rice fields



Conclusion 2

3.However, the beneficial effects of 
irrigation are often impaired by extreme 
events, e.g. weather hazards, so that 
stress-tolerant rice varieties are needed 
as accompanying adaptation strategy

4.Recent climatic extremes can be taken 
as  entry points for identifying geographic 
‘hot spots’ for needed interventions in 
given rice systems



Thank you


