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Agriculture is the solution – key messages
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 Agriculture has provided food, nutrition and joy
and will continue for our children in the future

 Soil forms the fundamental of agriculture
and can also remove carbon from the atmosphere

 Greenhouse gasses are emitted from agriculture, 
including from soil
農業は、食料、栄養そして生活に喜びを供給してきた。
その役割を未来の子供たちのためにも続ける。

「土」は、農業の基礎であると同時に、大気中の炭素
を取り除く（吸収する）ことができる。

農業は、農地土壌を含めて、温室効果ガスの排出源
でもある。



Reduce emissions
(examples)
 Water management to reduce 

methane from rice paddy
 Increase nitrogen use 

efficiency (fertilizer, feed etc.)
 Reduce food loss and waste

What is “mitigation” （緩和）in agriculture?
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Enhance sinks
(examples)
 Carbon sequestration to 

cropland and grassland e.g. 
application of organic C

 Forest management, 
afforestration, reforestration

排出を減らす

吸収を増やす



3

生産性と収
益性向上

気候変動への
適応力強化

緩和

科学技術の開発と現場での実施によって実現可能

Triple Win in Agriculture and Climate Change

Productivity and 
Profitability

Resilience and 
adaptive capacity Mitigation

Possible by development and implementation of technologies



Examples of technologies/practices 
for implementation on farm         
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1. Water management in rice paddies to 
reduce methane
Extended mid-season drainage in Japan
Alternate wetting and drying (AWD) in Asia 
and Latin America

2. Modeling and visualization tools to 
encourage organic C input to soil 

1. 水田からのメタン排出削減のための水管理

日本における中干期間の延長

アジア・ラテンアメリカ等におけるAlternate wetting and drying 
2. 土壌への有機炭素投入を促進するための炭

素モデルと「見える化」ツールの開発



Extended mid-season drainage to reduce 
methane from rice paddy
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CH4 is reduced by about 30%, by extending MSD for 1 week 
compared to conventional practice in the region. 

Blue (conventional)/orange (extended MSD) bars indicate irrigated period. Blue
area shows amount of CH4 reduced.

Eligible for Direct payment for environmentally friendly 
agriculture in some prefectures (locally certified menu).

Source: NIAES, NARO 2012
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Alternate Wetting and Drying (AWD)
Management practice in irrigated lowland rice that 
saves water and reduces methane emission while 
maintaining yields. (Source：International Rice Research Institute IRRI)

Photo provided from IRRI: 
Automatic monitoring

Triple-win; save water, reduce GHG, higher yield

Conventional
(irrigated)

AWD

days

Water depth

Provided by Dr. K. Minamikawa, JIRCAS

irrigation
drain 
water harvest



Stationary 
Monitoring Points

Monitoring, Mapping and Estimation

Soil Carbon 
Stock Map

(1) Long-term monitoring of agricultural soil
 A national program since 1979
 Sampling at about 4000 - 20,000 sites 

(2) Calculation models for soil organic C and GHG emission
 Change of soil carbon stock in cropland: Modified RothC Model
 Methane emissions from rice cultivation: DNDC-Rice Model
 Application of IPCC Tier 3 approach to Japanese National GHG 

Inventory Report from 2015

 Physico-chemical properties
 Soil management record by 

questionnaires 
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Intended Nationally Determined Contribution of Japan

Emission reductions by FY2030
▲26.0％ compared to FY2013

＝

＋

Emission reductions 
▲23.4％

（including▲0.2% in AFF sector）

Removals by LULUCF
Forest sink measures ▲2.0％
Cropland & grazing land management, 

revegetation ▲0.6％

1.480
billion
t-CO2

Target : FY2030Base: FY2013

1.042
billion
t-CO2

Reduce CH4 & N2O 
from cropland

By application of organic 
matter (e.g. compost)

For  more about MAFF policy related to 
climate change mitigation and adaptation, 
http://www.maff.go.jp/e/policies/env/att
ach/pdf/index-7.pdf



Future Projection of Agricultural Soil GHG Emissions

Results suggest that increasing C  input can decrease CO2. 
However, it will increase CH4 and N2O emissions. Total Global 

Warming Potential increase. 
Therefore, it is necessary to combine mitigation options for CH4and N2O to those for soil CO2 in Japanese agriculture. 
Similar stories are expected in other Asian countries where 

intensive rice cultivation and nitrogen fertilization are conducted.9

Scenario C input Paddy water 
management

N fertilizer Mitigation potential vs. BAU
（kt CO2-eq./yr：minus: mitigation）

CO2
(Soil C)

CH4 N2O CO2 (Fossil 
fuel)

Total
emissions

Business as 
Usual 

conventional conventional conventional 939 18,052 3,857 15,699 38,547

Mitigation1 +10% conventional conventional -903 +1,637 +471 +1,205

Mitigation2 +10% Extend MSD* conventional -903 -1,316 +471 -1,748

Mitigation3 +10% Extend MSD* -10% -903 -1,316 +234 -1,985

Average of 2014-2050（per year）
Average of two climate change scenarios*MSD: Mid-season drainage



 Research project funded by MAFF, Japan
 Aiming at assessing the feasibility of GHG mitigation through 

water saving techniques (AWD*) in irrigated rice fields
 Results show effectiveness to reduce CH4+N2O emissions 

* l   d 

MIRSA Project (2013-2018)
(Greenhouse Gas Mitigation in Irrigated Rice Paddies in Southeast Asia)

2013-14 Dry season, Pati, Indonesia
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Post-MIRSA (2018-2022)
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• AWD can reduce CH4, but no incentive for farmers 
• Focus on soil C and productivity, too, in addition to 

AWD, in next project
• Develop appropriate combinations of management 

(e.g. water, organic matter, fertilizer, cultivar etc.) in 
three countries 

Indonesia

PhillippinesVietnam

By Dr. Y 
Shirato, 
NIAES, NARO



Summary – soil carbon management 
for production and the climate
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1. Technologies and practices are key for sustainable 
productivity growth in agriculture.  At the same time, 
adoption by farmers and other stakeholders is 
important to maximize their potential.

2. Incentives for farmers; quantification is key.
 On-farm measurement and modeling

3. Connect farmers and scientists!

生産と気候のための土壌炭素の管理

1. 技術や管理方法は農業の持続的な生産性向上のカギ。同時に、これら
の潜在能力を最大化するためには、生産者や他のステークホルダーへ
の円滑・スムーズな導入が重要。

2. 生産者への動機づけ。効果を定量的に示すことがカギ。→農場での計
測とモデルの両方が必要

3. 生産者と科学者をつなぐ！
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