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Climate-smart Agriculture ne#slul 2023 laeil National Agriculture and Food Research
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Global situation of GHG emissions and COE on Climate-smart Agriculture U1ta@uealny
Dr. Satoshi Morita Director, NARO Development Strategy Center (NDSC)
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Principal Scientist,
NDSC
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Alternate Wetting
and Drying (AWD)
to Paddy Fields
1y Dr. Kazunori
Minamikawa Senior
Researcher, Japan
International
Research Center for
Agricultural Sciences
(JIRCAS)
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Application of
Biochar 1y Dr. Ayaka
Kishimoto Principal
Scientist, NIAES
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Development and
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Weather Data
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Sasaki Principal
Scientist, NIAES
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Predicting Rice Grain
Yield Using the
Normalized
Difference
Vegetation Index
from UAV lny

Dr. Hiroshi Nakano
Senior Principal
Scientist, NARO
Central Region
Agricultural Research
Center (NARO CARC)
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GHG Emission
Reduction
Technology for
Livestock Waste
Treatment
Processes 1ng

Dr. Yasuyuki
Fukumoto Leader,
NARO Institute of
Livestock and
Grassland Science
(NILGS)
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1.4 Preliminary Results of the Need and Readiness Assessment Survey on CSA 1ag Dr. Toshihiro

Hasegawa Executive Scientist, NIAES 10Uszadd Ag 1) et lauanan1sdIsianufensway
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1.5 Knowledge Sharing from the International Workshop on Developing Low-carbon Farming
for Smallholders in the Asia-Pacific Region in the Republic of China (ROC)
1m® Dr. Lurhathaiopath Puangkaew Senior Scientist, NDSC Lﬂuﬂﬂiﬁﬂﬂis‘qmL%ﬁﬂﬁﬂ'amﬂﬁaﬁﬂui
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v
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b ESG Ll JusurAniedfun1siau1v0909Anseg19898u Te8a1191n Environment, Social, Wag Governance Y990u ESG lasvu
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Agriculture
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23-RC-25-GE-COE-C-JP03

INTERMATIONAL CONFERENCE
ON CLIMATE-SMART AGRICULTURE
(Hybrid)
8 November 2023 Tsukuba,
Japan
APO Center of Excellence (COE) on Climate-smart Agriculture (CSA)

Agenda Speaker

Day 1: Wednesday, November 8, 2023

Tsukuba

International

) . o Congress

12:30-13:00 | Onsite and Online Registration Center (Medium
(JST) Conference

Room 406,

Tsukuba, Japan)

Opening Remarks:

National Agnculture and Food Research Dr. Kazuo Kyuma
13:00-13:15 | Organization (NARO) President
NARO
Dr. Indra Pradana Singawinata
Asian Productivity Organization (APO) Secretary-General
APO
Keynote Speech: Dr. Satoshi Morta
13:15-13:45 | Global situation of GHG emissions and COE on Director,
Climate-smart Agriculture NARO Development Strategy
Center (NDSC)

13:45-13:55 | Break

Gozde Bosnali
13-565—14-00 | Introeduction of the APQ COE Program Program Officer,

In-country Programs Division,

Conference Session: Climate-smart
Technologies

- X Session 1: Dr. Kenya Kuwahata
14:00-15:00 Survey on the Current Status of Crediting GHG Senior Principal Scientist,
Reductions and Absorpfion in the Agricultural NDSC

Sector

Session 2- Dr. Shigeto Sudo
Application of Prolenged Mid-season Drainage Leader,

(MD) to Paddy Fields NARO Institute for Agro-

Environmental Sciences (NIAES)

10|Page
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Session 3:
Application of Aternate Wetting and Drying Dr. Kazunon Minamikawa
(AWD) to Paddy Fields Senior Researcher,
Japan Intemational Research
Center for Agricultural
Sciences (JIRCAS)
Session 4:
Application of Biochar Dr. Ayaka Kishimoto
Principal Scientist,
NIAES
15:00-15:15 | Break
Conference Session: Climate-smart
Technologies (cont'd.)
Session &: Dr. Tamon Fumoto
Development and Application of a Soil Carbon Principal Scientist,
Sequestration Visualization Tool NIAES
Session 6: Kaor Sasaki
Development and Application of the 1-km Mesh Principal Scientist,
Agncultural Weather Data System NIAES
15:15-16:15
Session 7: Dr. Hiroshi Nakano
Predicting Rice Grain Yield Using the Normalized | Senior Principal Scientist,
Difference Vegetation Index from UAV NARO Central Region
Agricultural Research Center
(NARO CARC)
Session 8: Dr. Yasuyuki Fukumoto
GHG Emission Reduction Technology for Leader,
Livestock Waste Treatment Processes NARO Institute of Livestock
and Grassland Science
(NILGS)
16:15-16:35 | Preliminary Results of the Need and Readiness Dr. Toshihiro Hasegawa
Assessment Survey on CSA Executive Scientist,
NIAES
Knowledge Sharing from the International Dr. Lurhathaiopath Puangkaew
16:35-16:50 Workshop on Developing Low-carbon Farming Senior Scientist,
’ ’ for Smallholders in the Asia-Pacific Region inthe | NDSC
Republic of China (ROC)
End of Program

Zoom link: Please kindly register your name from the below link before the session.

[Registration Link]
https/lusO&web. zoom usiwebinarreqister/WN _aNBEasOESMeSpKDBmMhbw

3.3

1@Na5UsENaUNTTUTEYN/dUNu (Training Materials)
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The APO:
6 Decades of Productivity Journey

ESTABLISHED NON-POLITICAL
IN196T NON-PROFIT
NON-DISCRIMINATORY REGIONAL
INTERGOVERNMENTAL
ORGANIZATION

ol |

Inclusive, innovation-led productivity growth in the Asia-Pacific

Vision

Mission

21MEMBER
ECONOMIES

3
000
——_——

Contribute to the sustainable socioeconomic development of Asia and the Pacific

through enhancing productivity

https://www.apo-tokyo.org



https://www.apo-tokyo.org/centers-of-excellence/

Background of APO COE

* Introduced in 2009 to showcase excellence in
specific productivity fields to promote mutual
learning and best practices.

* The main objective is to disseminate the best
practices of one member to others while adapting
them to suit local contexts.

dﬂﬁ



Definition of APO COE
World-class level of competency, leadership, exemplary
performance, and best practices.

{oY

ot izati

Asian
Productivity
Organization

Centers of Excellence _

https://www.apo-tokyo.org/centers-of-excellence/



https://www.apo-tokyo.org/centers-of-excellence/

Criteria for Designating APO COE

“excellence” serves as the foremost criterion;

- Demonstration of outstanding competence with established
best practices

» Recognition by domestic and international stakeholders
through awards, grants, media coverage etc.

- Proven financial sustainability



Life Cycle of APO COE

“1-3-1” YEAR MODEL

* Designation: First 1 year - focus on executing the roadmap
or plan of action.

* Delivery: Over a period of 3 years, COE implement activities
to showcase and inspire excellence among other members
according to the roadmap prepared.

* Replication: Final 1 year, focus on transferring knowledge to
other members to enable them to replicate the expertise.

At the end of each phase, an independent expert evaluates the performance
to assess whether the COE should move on to the next phase. An incumbent
COE may apply for recertification, which will be valid for an additional two
years
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APO Centers of Excellence

¥

Green
Productivity

Public Sector

Productivity

Read More

el

[ 1 ]
0000

IT for
Industry 4.0

Read More

éc

Smart
Manufacturing

Read More

@ =

A

Climate-smart
Agriculture

Read More
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COE on Green Productivity (2013)
Hosted by China Productivity Centre, ROC

Promotion of the GP approach in agriculture, industry, and
services through;

1. Resource recycling
2. Green energy

3. Green factories

4. Agro-innovation

SERVICES

Develop Green Productivity Exchange Platforms, set up d T
Green Technical Service Teams, share and promote T~ Tn- T
ROC's Green Benchmark Practices, Policies and
Regulations, as also provide Green Technology
Solutions though Expert Diagnostic Services, the
Building of Demonstration Sites, and other
relevant services.
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COE on Public Sector Productivity (2015)
Hosted by Development Academy of the Philippines

Promote the PSP movement in Asia and the Pacific

« APO Framework on PSP
 APO Manual on PSP Specialists

* Leadership Development and Research ,
* APO International Conference on PSP DAP CAPACITATES LGUS ON CITIZEN-CENTERED
SERVICE DESIGN

 Future Centers and Innovation Laboratories
e Capacity Building Programs

"/Center of Excellence
) ‘i on Public-Sector

A Productivity

DEVELOPMENT OF PUBLIC SECTOR
PRODUCTIVITY SPECIALISTS — FOUNDATION
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COE on IT for Industry 4.0 (2017)
Hosted by National Productivity Council of India

Adoption of Industry 4.0 tools and technology

 Digitization Strategies for SMEs

Development of a Readiness Assessment Tool
Establishment of an Expert Database

Analysis of Capacity Development Needs for Industry 4.0
Capacity Building Programs

g
11 gy

\ ’”" |Ek\ \Hl*‘ll‘ !
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Capacity Building & Training Consultancy Knowledge Center
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COE on Smart Manufacturing (SM), 2018
Hosted by China Productivity Centre, ROC

Upgrading industries and introduce smart and automated equipment

* Smart Manufacturing Implementation Framework
* Assessment of Smart Manufacturing and Needs of APO members
e Capacity Building Programs

2019/09/15
[Technical Service Team] Second Visit to Vietnam

Second Visit to Vietnam to further Cooperation Opportunity in Smart Manufacturing CO "i-s ” '

THEENEREBRES KD
2019/09/05 Asian Productivty Organization

Conference on the Future of Work
APO member countries strive to help their domestic SME transform their mode of production
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COE on Climate-smart Agriculture (2023)
Hosted by National Agriculture and Food Research
Organization, Japan

To contribute to the improvement of
agricultural productivity and farmers’
profits as well as reduce greenhouse
gas (GHG) emissions in the
agricultural sector in the region.

Activities

* Needs and readiness assessment
survey for CSA technologies

* Development of roadmap
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New APO COE Candidates

ROK: COE on 2 Pakistan: COE on
Environment Social w Digital Learning for
and Governance Higher Education

Vietnam: COE on
Innovation and
Productivity for Youth

India: COE on Climate
Action
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November 8, 2023. APO International Conference on
Climate-smart Agriculture (CSA)

Global Situations on GHG Emissions
and
Center of Excellence (COE) on

Z

Climate-smart Agriculture (CSA) >
-

Satoshi MORITA
Director

NARO Development Strategy Center (NDSC)

National Agriculture and Food Research
Organization (NARO), JAPAN
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1) Global Situations on GHG Emissions and
relevant strategy of MAFF, Japan



Greenhouse gas (GHG) emissions

%%ﬁﬂﬁ’éﬁ

and its impact on agricultural sector W= NARO

m Agriculture is both a major contributor and victim to climate change.

B Mitigation and adaptation are the keys.

Global Greenhouse Gas Emissions

by Economic Sector

Other
Energy

10%

Electricity and

Heat Production

0,
Industry 25%

21%

Agriculture,
Transportation Forestry and
14% Other Land Use

24%

Climate change, food

-

and farming: 2010s A B
000 4 4 0

According to the Fifth Assessment Report of the IPCC, 4 4 37 &7 27 &7 m

climate change is affecting food and farming now Lo

Itis affecting crop yields
Maize and wheat yields show climate impacts

Itis putting up prices
Recent price spikes for food have been
linked to extreme weather events

) Maize Wheat SEASONAL CLIMATE EXTREMES AND THE FOOD PRICE INDEX
1

o

T T T T T
1990 1995 2000 2005 2010

1. Australia wheat. 2. US maize. 3. Russia wheat. 4. US wheat, India
soy, Australia wheat. 5. Australia wheat. 6. Argentina maize, soy

7. Russia wheat. 8. US maize
ﬁ

The future of food
and farming: 2030s

In the 2030s, climate change will affect food and farming more \,’
strongly. particularly small-scale producers in poor countries

F
o]

Y
. 8

Crop and pasture yields are likely to decline in many places

“
» North-East Central East ¥y New
Brazil America , Africa 4 Zealand
Maize Rice Wheat Wheat Rice Bean Maize Bean Pasture for beef and dairy
-10% -14% -14% -9% -10% 4% -3% 1.5% 4%

l({&&*t

< ©-  Small-scale producers with fewer assets
L will need most support to adapt — such as
§ YY) disaster relief, farm insurance and weather
N e
.

forecasts

Greenhouse gas emissions by economic sectors in 2010 (left), Effects of climate change on agriculture (right)
Source: IPCC 2014 and Research Program on Climate Change, Agriculture and Food Security 4



The Paris Agreement

m Adopted at COP21 in 2015.
m Developed countries should continue taking the lead

EhRELE
NARO

m Developing countries are encouraged to move towards economy-wide
targets - became required to set reduction targets for the first time.

THE PARIS AGREEMENT:
IN 3 STEPS

[N o 195 countries

F N o adopted the
' Paris Agreement

at the 21st Conference

of the Parties in

December, and

175 countries
signed the
agreement at a
record-breaking
Earth Day Ceremony
in April.

s

Adoption by

negotiators at
coP2i

December 2015

Signing
ceremony
at UN
headquarters

April 22,2016

Joining on at
the national level by
55 countries
representing 55% of
the world’s emissions, and
global implementation

2016 and beyond

Steps and key elements of the Paris Agreement
Source: The United Nations and World Resources Institute

COP21 MAJOR OUTCOMES

Every 5

 STRENGTHEN  isacentralpillar
CLIMATE ~ lohelpworld's .

ACTIONS ~ mostvulnerable
LONG-TERM ENHANCED CLIMATE
GOAL TRANSPARENCY FINANCE
to achieve net to ensure to support
2670 EMisSions commitments developing
are met countries

10,000 New Climate Initiatives

COUNTRIES MILLION HECTARES

shared national of degraded lan d Afr

climate action plans and Latin Ame

to be resto eﬂ

CITIES TO SET IN SOLAR
TARGETS fhat INVESTMENTS
coul Id | rhan fo be mobilized by new
amis in half global alliance

114+

_ COMPANIES
Il use Seierice Based

COUNTRIES
10 double clean
energy R&D



Promotion of “MIDORI” Strategy @/ 15l

MIDORI | Net zero CO, emissions, 50% reduction in chemical pesticide use,
30% reduction in chemical fertilizer use, increase in organic farming

KPL | 5 1 million ha (25% of the farmland) by 2050

® NARO strongly supports MIDORI model districts with central/local governments

MAFF . NARO _
E— Regional Centers Research Institutes
egiona _ :
A rigultural (@) Spread of L ®Sustalnable‘ { = Disruptive }
Adr%linistratio Technology innovation Ni¢ =~ innovation
Reduction in GHG
Offices ® gpmpe=oe L@ oo, |(© SRR 6o

Advanced Reducing CH, emlsS|ons
paddy weeder ||from cattle by controlling

Use of predators

\ ) Lmlnal microbiome )

Local governments,
Public laboratories,

JA., farmf' etc. \ The MIDORI model districts

Upland farming Rice Paddies Orchards
Effect rGr_e_en! - Rest Rertilizer,
Visualizatio  (fertilizer, ﬁiﬁ] control utech:
Srr]nart agritech Smart agritech




Technology Catalog
for Asia-Monsoon Region

EiHBENE
7 NARO

In March 2023, to realize the “MIDORI strategy”, specific technologies
applicable to the Asian monsoon region were compiled as a "Technology

Catalog” published by MAFF.

It introduces many technologies developed by NARO or JIRCAS.
These technologies will be useful to APO member economies.

e ,Z,’
g ‘,‘\,'f_v-_;} Q;;\\\& Green Asia

y’ Strategy for Sustainable Food Systems, MIDORI
[ Technology Catalog for the Asia-Monsoon Region

Technology Catalog
Contributing to Production
Potential and Sustainability in
the Asia-Monsoon Region

Ver. 2.0

“Prolonged midseason drainage” in paddy fields for
maintaining agricultural production and decreasing
greenhouse gas emissions

Technologies for reducing greenhouse gas emissions from
livestock waste

Frolonging midseason dminage® (Fig. 1) of paddy fields by a week longer than usual reduces
musthane (CHL emissions by approcimately 30% on average withcut nogatively impacting rice yield
and quality.

“Wechmanon trainage srmund e sk oF e 8 Hierieg 135w ganerally for 1.1 wewka 12 e e ped and assty

Methana is 3 greenhouss gas with the secand-largest impact on global warming after carben diowide.
Methane emissions from: paddy soils account for approximately 104% of the global anthropogenic
mathane emissions. Thus, the reduction of methane emission s an woent Esue

The effect of reducing methane emissicns from paddy fields by probanging the midseason drainage
pavind was vesified with the cooperation of the agricubtural evpesimantal institutes in the sght
prafaciures at nine |ocations nationwids in Japan {Fig. 2). Prolanging the midseason drainage by cne
week reduced average methane emissions from paddy fields by appeodmatoly 30% without
Impacting the yieid and protein content of rice Fig. 3

Mote: Az the amount of cadmium absored by rice plants may increase in aneas with high
concentrations of cadmium in the paddy soil, this method is not recommended far sisch areas. Far
arsenic in the paddy soil, proionging mid-season drainage is expected to decrease the absarption of
arsenkc by rics.

Mitessssn drunage prolsrgeson sad D6 smision

Fig 1. Paksy fuskd ureler miskidson Sainags

300 rduetion in Noimpact | e nmm i
Chaamissions nn,uu ® @ m @ wmom
Fig 2. CH, amiskes and the elfect of prekanged

midiganen dranage in Fukuhima predecure feamg

Tachwical Datais:
o ettt s a1 st g

- —

Contact
it greanaia e e pojp

Mrihane minion Naiomal Ageicubune and Food AR

Fig. 3. OH, amisions and impacts on rice yield susamch Drgeaston. Nfge NARD

Source: https::‘//www.jircas.go.jp/en/greenasia/techcatalog

D il e esioc

Technalogies enabie the effective ecuction of greenhouse gas (GHG] emissans durng wastewater
treatment and bvestock manure compasting by Improwving feed compaosiion and wtilong
e ganSTE

GHG emizsions from the process of lvestock manure comPosting and wastewater eatment Jcrount
far 10~15% of GHE emessions derived from the agricubiural sector. The GHE emissians in the process
can be effectively reduced by using these tachnalagies

0 Feeding fatening pigs with 3 low-protein diet supplamented with aming acids reduces GHG
missions from the manure management process by 0% when compared with 3 comventional diet
withowt affecting rearing performance. - Imgkmentation

@ The GHG emissions can be significantly reduced by introducing a carbon fiber reactorn o a swine
wastrwater treatmant facility and mantaining an crganic matter treatment capacity equivalent to
that of the conventional activated sludge treatment method [Fig. 7). - Demanstration

@ During the composting of livestock manure, nitrite accumadation can be eiminated by adding
mature compest containing nitrite-axidiing bactena to suppress the emission of nitrous cxide as a

patent GHE (Fig. 2). - De

m.nhauua,-unuummw:

Fig 1. Differomces botwinn the tomwetiondl achuated  Fig 2

et of manee eompoct addition cn

sludge mathad and the cabon Shar rsdor [efim  he redutlion of genhoss Gis esssions
athod) [ooecoptual dagram] Ieowcupitual dimgeam|
Technical dtals: Cortact

e T ]
e g e pecy. e

bbb e v e el Aoy e
mbaCFactie i [Engian]

St e g, gl sty e e
ey k218 i gy National Agriculiure and Fosd R
usaarch Orgaization. Nflge NARD
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ASEAN-Japan ﬁ%ﬁﬂﬁﬂ%
MIDORI Cooperation Plan t

On October 4, 2023, “ASEAN-Japan N

MIDORI Cooperation Plan" was adopted = THEASEAN-JAPANMINISTERS OF AGRICULTURE
at the occasion of the ASEAN—Japan
Ministers of Agriculture and Forestry
Meeting held in recognition of this year
being the 50th anniversary of ASEAN-

Japan friendship and cooperation.

(Scope of Cooperation)

Toward "building resilient and sustainable agriculture and food systems
through innovation”, the specific scope of cooperation are

1) Development, demonstration and dissemination of technologies through
iInnovation, such as smart/digital agriculture, biomass energy, GHG emission
reduction, and integrated pest management, IPM.

2) Human resource development.

Source: https://www.maff.go.jp/j/press/yusyutu_kokusai/kokusei/attach/pdf/231004-5.pdf
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2) NARO'’s activities



Overview of NARO %%ﬁﬁ%ﬁ

B Headquarters: Tsukuba, Ibaraki
B Executive Board: 15 members, 3,251 full-time employees
(including 1,740 researchers, Apr. 2023)
® Annual Budget: 86.5B JPY (FY2022)
B Headquarters, 16 Research institutes/centers, 5 Regional Centers,
Funding Agency

Breeding Sci., Agronomy, Food Sci., Animal Sci., Smart Agri., Environmental
Sci., Biotech., Genetic Resources, Advanced analyses, Agri-Al tech,
Database platform, Plant/animal protection, Seed/seedling distribution,
Disaster prevention/mitigation, Regional vitalization

R&D | Core Technology Scientific Support to Government . .
- Hokkaido Region

c
lg
-

(]
IE

c

(]

O

ol
o

area

Research

Headquarters ,/@Sapporo, Hokkaido
15 Research Institutes & Centers

Center for Seeds & Seedlings Tohoku Region
Central Region *” @Morioka, Iwate

@Tsukuba, Ibaraki

Bio-oriented Technology Research
Western Region Advancement Institution (FA)

@Fukuyama, HiroshimN * @Kawasaki, Kanagawa

Kyushu-Okinawa Region
@Koshi, Kumamoto ¥

Inst. of Agricultural Machinery
@Saitama, Saitama 10




NARO’s Objectives %%\Eﬂﬁ%ﬁ

NARO will contribute to

@ Ensuring stable supply of agricultural products
and food and improving food self-sufficiency

@ Strengthening global competitiveness of Japan’s

agriculture and food industry to support economic

growth
® Improving agricultural productivity while

conserving global environment m

to realize “Society 5.0” in the agri-food sector.
Consistent with Government Policies ‘

® Prime Minister’s Office
- Export expansion to 5 trillion yen in 2030, carbon-neutral society by 2050 (Oct.
2020)
* New policy outline with 4 pillars: food security, smart agriculture for economic
growth, export expansion, and greening of agriculture (Dec. 2022)

® Ministry of Agriculture, Forestry, and Fisheries (MAFF)
- Strategy for Sustainable Food Systems, MIDORI (May. 2021)




i =it
Concept of Society 5.0 ﬁ‘T\,ARO

m “Society 5.0” is a new societal concept from Japan

By integrating physical & cyber

Medical Intelligent

Spaces (Ieveraging AI/ data/ care transport Disaster
robotics, and communications Enviiepipent gy vstem P igation
networks), this concept aims Platey” e rertn coe P
i Smand foodMMMGintenance
® to generate new values, - system &W
A
@ to achieve economic FundamentaljTechnologies

: : Medical, JAINBigfdataNeY 13X ll51a7A Disaster prevention
development while resolving e NARMSMIRA & mitigation

social problems, 4 saving devices, etc /1ggstructure data

Satellite

Environment

n

data 3D map;'_ing Q@servatig
There are many global issues, such
as population growth, food and 1P and et <ordation strat
F F : @ IP and int’l standardization strategies
water shortages, infectious diseases, e Requlatory reform and social acce
terrorist threats, climate change, etc. @ Human resource developmen

] ] Common foundation
3 to create a high-quality
human-centric society Society 5.0 Platform
Sources: Cabinet Office E




Cyber-Physical Systems in Smart B2 AN
Agriculture ﬁh:

B Integration of physical space and cyber space leads to achieving
both economic growth and environmental conservation.

Internet

Sensors BIG

Images,

weather, soil C:"‘ DATA
Edge Computing ’ @

On-site System

Generation of

Actuators Feedback New Values
Optimal control
Optimization of farming Work plan
operations including fertilizer Growth prediction
& pesticide applications Farm management
Physical-Space Cyber-Space

WAGRI (Agricultural data

Open fields, greenhouses etc. collaboration platform) etc.



Realization of Society 5.0 in Agri- food%%ﬁmi%ﬁ
sector 7 NARO

B The entire process in food value chain is optimized by
Smart Food Al and "'WAGRI!.

Val Chai M Productivity improvement, total costs reduction, GHG
alue ain reduction, food loss reduction, high added value, and
matching of needs & seeds can be realized.

Breeding ™~ Cultivation TN\ Processing & S\

A__ distribution o Consumption _,

!—‘V—I I
. |

| * * % -

-

| —
.

L‘
1115

Smart breeding  Smart production Smart j:.rocessing Boosting business

Smart distribution = Market expansion

Feedback analyzed datat l Data collection, Al analysis

RI an grlcuura aaase BIH HURERI



Research Products %%ﬁﬂﬁéﬁ
— Smart Agriculture & NARO

Remote-controlled agri-robots Just-In-Time production system
{ Y4 R
m Complete unmanned operation is available || m Successful JIT production within £1 day
within a field and for field-to-field transfer of target shipping date has been achieved
An unmanned robot tractor that can transfer Taraet
from field to field R Shf‘;g; ;
predicts | | Growth
harvest
e . - dates celiic) date Growth
:_,.u.‘__‘:control
S?‘gls)i(;‘tg .......... 23 Yleld

Optimizing growth

: condition
A— ¥ Growth period
AllCEBIEEYEETEI R EOIRA (f|0wel‘ing—)hal‘vesting)

ri-Robots that are cooperatively working
“Robot ric 7 AT,

Ag

The sensing robot obtains plant

growth data such as

- flowering date, surface
temperature of fruit

- plant phenotypes from images

k2 Under demonstration tests
Under demonstration tests (practical use planed in 2024)




Research Products =\ E BN
— Breeding & Cultivation z NARO

® Varieties (cereals, sweet potato, fruits, etc.)  "Domestic share is for all NARO's varieties

N|J|nok|ramek| Komoyokan Yumechikara Sachiyutaka A1l Beniharuka
; L Sac’hiutakaAl Leadlng cultlvar

| For Tofu Domestlc share*>70%

Popular in Japan
. . i Japanese L .
Shiranui Shlne Muscat Akatsuki chestnut Koiminori

[World’s most Domestic \\-- Domestic Domestic

cultivated share*>70% Popular inAsia share*>20% share*>50% Large & sweet

® High-sugar mandarin cultivation system

= Biotechnology ® Controlling soil moisture with mulching sheet
® Genome-based breeding & drip irrigation

Blast Drought Soil toxicity .. L e A’ Valve
resistance resistance resistance 5

Mulching 55}“’ “ _
sheet > Drip tube 16




3) COE on Climate-Smart Agriculture
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2 Biftiéls
Purpose of the COE %T,ARO

NARO contributes to both improving agricultural productivity and reducing
GHG emissions, primary for rice in the Asian-Pacific economies, through the
deployment of the following climate change mitigation and adaptation
technologies and know-how.

I Climate change mitigation technology
« Prolonged mid-season drainage (MD) for rice cultivation
o Soil carbon sequestration visualization tool

II Climate change adaptation technology
o 1-km mesh agricultural weather data system

Il Agricultural carbon credits methodology

o Methodology for calculating and reporting methane emission
reductions from rice cultivation by prolonged MD
Methodology for calculating and reporting carbon stock in agricultural
soils resulting from biochar application




Planned activities for 2023

fiscal year and beyond, NARO implements following activities in 2023.

Needs survey

International
conference

Selecting
economies for
pilot projects

Participating in
international
missions and

conference

»0Ongoing activities, needs, and preparations of member
economies for various subjects related to this COE-CSA are
surveyed.

> International conference is be held in Japan. Climate mitigation
and adaptation technologies and the survey result are
introduced.

»An economy with higher readiness will be selected to participate
in each pilot project starting from 2024. Experts will visit project
participating economies to gather further information.

»Experts participate in international missions and conferences to
gather information and gain new knowledge to be shared with
APO members.

%%ﬁﬂﬂéﬁ
7 NARO

As a preparation for the full-scale implementation of the project for the next

19



Planned activities for 2024 and

beyond

&

EhREE
NARO

NARO implements following activities in 2024 and beyond to transfer climate
change mitigation and adaptation technologies and carbon credit
methodologies to member economies.

Pilot Project

meeting and
other activities

> Possible projects will be as follows;
1) localizing of web-based soil carbon sequestration visualization tools
2) localizing of web-based 1-km mesh agricultural weather data system
3) developing methodology for crediting GHG reduction
4) developing methodology for crediting GHG absorption

>Also, online meeting, study mission, face to face visit and onsite
training will be done for other themes.

= Prolonged Mid-season Drainage (MD)

Prolonged MD

30%
reduction

<

—
o
o

Relative value
(9]
o

Prolonged

o

No impact
on yield

L

Prolonged

CH4 emissions Yields

m Agro-meteorological Grid Square Data System

Making precision growth model for major crops

On-demand provision of daily meteorological data with a 1 km grid square
of all Japan

Ex.) Prediction of heading & harvesting stages of rice by daily mean temp. 8
~ N

20



{{3@ Asian Productivity
(APO)

(NARO)

Center of Excellence on Climates-smart Agriculture ffigsffs
National Agriculture and Food Research Organization =, -

animal feed production,

NARO Development Strategy Center (NDSC)

NDSC : A center to investigate and analyze policies, social expectations, and
domestic and global trends to formulate the R&D strategy as NARO's think tank.

_______________________________________________________________________________________

NIAES: Research focuses on assessing risk in agricultural environments and
developing risk management technologies, elucidating the structure of agricultural
ecosystems in order to develop technologies to manage natural cycles, and
fundamental studies to help elucidate the functions of agricultural ecosystems.

NILGS : Promote the technical developments that integrate studies on grassland,
livestock production and animal waste treatment and
reuse. NILGS's mission is to contribute to increasing the production of safe and
high-quality animal products and improving the self-sufficiency rate of feed by
utilizing land resources effectively.

-

Partners

MAFF

Ministry of Agriculture,
Forestry and Fisheries

BRIMKES

J IRCAS

E PR =R
Japan International

ji’c A ) Cooperation Agency

International
Rice Research
Institute

21
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In Conclusion .ﬁ'ﬁmao

Through the activities as a COE mentioned above,

» NARO will contribute to improving productivity and
reducing GHG emissions in the agricultural sector and
Improving experts' capability in APO member economies.

/-

> Specific technologies related to climate change
mitigation, climate change adaptation and carbon credit
methodology are expected to be transferred and utilized
IN member economies.

\\\\\ ///

As a new COE, NARO will make every effort to realize climate
smart agriculture in Asia and Pacific regions in close cooperation
with APO secretariat and member economies!

22
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ZNARO

International Conference on Climate-smart Agriculture
November 8, 2023

Knowledge sharing from the
“International Workshop on Developing
Low Carbon Farming for Smallholders In
Asian and Pacific Region” in the Republic

of China

Puangkaew Lurhathaiopath
Senior Scientist
NARO Development Strategy Center (NDSC)
National Agriculture and Food Research Organization (NARO)




Information of international workshop and objectives of e B
participation fz NARO

Information of international workshop

Developing Low Carbon Farming for Smallholders in Asian and Pacific

Uil Region - Options, Mitigation Potential, and Challenges -
Date October 17-19, 2023 (2-day workshop and 1-day field trip)
Format Hybrid (In-person and online)

Onsite-venue Taichung, Republic of China (Taiwan)

FFTC (Food and Fertilizer Technology Center)
TARI (Taiwan Agricultural Research Institute)
TLRI (Taiwan Livestock Research Institute)
TNDARES (Tainan District Agricultural Research and Extension Station)
NARO (National Agriculture and Food Research Organization)

Objectives of participation

1. Learn about innovative practices and trends in sustainable agriculture, and approaches
to increase farmers’ incentives to adopt low-carbon practices
2. Introduce the activities of APO Center of Excellence on Climate-smart Agriculture

Organizers



Sessions and themes of 2-day workshop

_Sesson | Theme
T e

* Reduce GHG emissions from crop fields and e
livestock (5 presentations)

* Increase soil carbon sequestration (5 presentations)

Main * Smart agriculture toward net-zero with the focus
presentation on digital solutions (5 presentations)

* Business models and success cases: approaches to
increase farmers’ incentives to adopt low-carbon
practices (3 presentations)

Panel Approaches to increase farmers’ incentives to adopt
discussion low-carbon practices

* Livestock (3 posters)

* Crop/soil (5 posters)

* Fishery (1 poster)

* Measurement/Methodology (2 posters)
* Policy/Strategy (6 posters)

Poster
presentation




Speakers and titles of the main presentation %‘%ﬁﬁ%ﬁ

17 speakers from 10 countries: Indonesia, Japan, Korea, Philippines, New Zealand, Taiwan, Thailand, UK, US and Vietnam

Reduce GHG emissions from crop fields and livestock

@ © 8

Dr. Jagdish Kumar Ladha Dr. Yasuyuki Fukumoto Dr. Hsing-Lung Lien Dr. Keiichi Hayashi Dr. Natthapol Chittamart

A djuncl:t Professor. UC Davis. US Leader, Institute of Livestock Professor, Na_1t|onal U_nlver5|ty of  Program Director, Environment Associate Professor, Kasetsart
! ! and Grassland Science of NARO, Kaohsiung, Taiwan Program, JIRCAS, Japan University, Thailand

maﬁggbeﬁean:c:‘:;tgl?%zge- Japan “Reduction of GHG emissions  “GHG emission reduction in “Field crop output from
resilient crop production and “Reduction of greenhouse and electricity production paddy rice production Thailand and its perspectives

SDG achievement” gas emissions from livestock from farm-scale piggery through AWD water on carbon capture and
waste treatment processes” wastewater treatment management with a livestock sequestration in agricultural

systems in Taiwan” biogas effluent” land”

Increase soil carbon sequestration

Al
€Y
x
Dr. Yangming Martin Lo Dr. Yu-Wen Lin Dr. Wahida Annisa Yusuf Dr. Sun-II Lee Dr. Karen S. Bautista
Chief Scientist, The Reed Center Researcher, Taiwan Agricultural Head, Indonesian Agricultural Agricultural Researcher, Chief Science Research
for Ecosystem Reintegration, Research Institute, Taiwan Environment Standardization National Institute of Agricultural Specialist, the Bureau of Soils
us “Evaluation of the soil Institute, Indonesia Sciences, Korea and Wate_r_Ma_nagement,
“Resilient Ecosystem & organic carbon sequestration “Strategies in developing low “Mitigation of greenhouse Philippines
Emission Diploma (REED)" from long-term studies of carbon technologies toward gas emissions and carbon “Assessment of inherent SOC
cropping systems” sustainable agriculture “ sequestration for croplands: sequestration potential: a
research cases in south key step in the

Korea” recarbonization of soils”




Speakers and titles of the main presentation

%%ﬁ]ﬂ%ﬁ
7 NARO

17 speakers from 10 countries: Indonesia, Japan, Korea, Philippines, New Zealand, Taiwan, Thailand, UK, US and Vietnam

Smart agriculture toward net-zero with the focus on digital solutions

Dr. Jagadeesh Yeluripati Dr. Bjoern Ole Sander Dr. Sinead Leahy
Group Leader, Human and Environmental Senior Scientist - Climate Change Principal Science Advisor, Grassland
Modelling group, Information and Specialist, Lead, Asian Mega-Deltas Research Centre, Agricultural
Computational Sciences Department, The Initiative, IRRI c/o Agricultural Genetics ~ Greenhouse Gas Research Centre, New
James Hutton Institute, UK Institute, Vietnam Zealand
“Near real-time multi-stream multi-  “Monitoring and incentivizing of low-  “Reducing agricultural greenhouse
model digital soil carbon and GHG emissions rice farming “ gases — a New Zealand perspective”

predictions: A step towards NetZero”

e

Dr. Nobuko Katayanagi
Principal Scientist, Institute for Agro-
Environmental Sciences of NARO,
Japan

“Web-based visualization tool for
agricultural C sequestration and GHG
emissions”

Business models and success cases: approaches to increase

farmers’ incentives to adopt low-carbon practices

"""//f}n. Wi g
Dr. Tsang-Sen Liu Dr. Ayaka Kishimoto-Mo Mr. Yen-Ming Chen
Director, Taiwan Agricultural Research Institute, Principal Scientist, Institute for Agro-Environmental Hanbo Livestock & Farming Products Co., Ltd,
Taiwan Sciences of NARO, Taiwan
“Challenges of promoting low-carbon farming Japan “The decarbonized business model of circular
in smallholder countries in the Asia-Pacific “COOL VEGE®": Pioneering eco-brand for agriculture”
region - taking Taiwan as an example” biochar soil carbon sequestration in the real
worlde” 4




Panel discussion %%%ﬁ%ﬁ

« 6 panelists joined and talked about “Approaches to increase farmers’
incentives to adopt low-carbon practices.”

« Several important issues were discussed: 1) Merit of ESG and eco-friendly
iIn agriculture sector, 2) Importance of good policy and maturing of credit
trading market, 3) Cost effectiveness technology and infrastructure, and
4) Importance of enhancement farmers motivation and consumers’

adwareness

Developing

LOW CARBON FARMING

for Smallholders in Asian and Pacific Region
— Options. \fitigation Potcntial. and ( hallewpry —

2 Vesm
== ,j'.

vasd,

A

Dr. Su-San Chang Dr. Lao-Dar Juang Dr. Ayaka Mr. Yen-Ming Chen Dr. Sinead Leahy Dr. Yasuhito Shirato
(Director, FFTC) (Director general, (Deputy Director, Kishimoto-Mo (Hanbo Livestock & (Principal Science (Research Division Leader,
Department of Resources, | TNDARES, Taiwan) Advisor, NZAGRC, Institute for Agro-
. Taiwan’s MOA) — . _ New Zealand) Environmental Sciences,
NARO)

Panelist




Poster presentation % NARO

¢ 17 pOSter presenters gave a Z_mlns brlef 1 Reduction of dietary protein in broiler diets: impact on
. . . animal performance, nitrogen and N20 emissions
| ntrOd U Ct' O n Of th EI r pOSte r. 2 Aspara;opsis taxiformis ap?plication in reducing methane
] . emissions in livestock production processes
° Poster themes |nC| uded LIVEStOCk (3 poste I’S), 3 Evaluating sustainable soil managements towards low

carbon for orchards at slope lands in southern Taiwan

Cro p/SO| | (5 poste rs) , FlSh ery ( 1 poste r‘) , 4 Sustainable fisheries under net-zero emissions: a case study

of the Taiwan fishery administration

Measu rement/Meth Odology (2 poste rs) , 5 Development of beetle larval frass and symbiotic bacteria to

enhance in situ humification of rice straw
Pol Icy/Stra tegy (6 poste rs) 6  Prediction of Soil Organic Carbon by Vis NIR spectrometry
7 Baseline maps of organic carbon stock in Taiwan soils
8 Carbon footprint and reduction strategies of rice production
in Taiwan
9 Effects of biogas slurry application on soil quality
10 Estimating the greenhouse gas reduction potential of
agricultural net-zero strategies in Taiwan
11  Center of Excellence on Climate-smart Agriculture
implemented by NARO of Japan
12  Strategy for climate change adaptation in the agriculture
M sector in Taiwan
CARBON FARMlNG 13  Strategy and framework of increasing carbon sinks in Taiwan

“lholders in Asian and Pacific Region
- |Iiliﬂliunlbmll'nl and Challenges =

I.G.,;

\
M
14  Strategy and framework of net-zero emission in Taiwan’s
agriculture sector

15 Research framework of agricultural net zero emissions
projects

16  Strategy and framework of circular economy in Taiwan ‘s
agriculture sector

17  The effect of soil management on soil organic matter in
pomelo orchard




Knowledge, priority technologies and future challenges ﬁ E R s
seen from the international workshop %~ NARO

« Many countries have a high interest in carbon crediting in the agricultural
sector and consider it as one of the approaches to encourage farmers to
adopt low-carbon practices (Speaker/speakers from Japan, Taiwan, US
and Vietnam).

« Many countries have a high interest in how to increase soil carbon
sequestration, and biochar is noted as an important soil amendment for
carbon sequestration (Speaker/speakers from Japan, Korea, Philippines,
Taiwan, Thailand).

‘

The validity of NARQO's thematic setting in the APO

Center of Excellence on Climate-smart Agriculture
regarding agricultural carbon crediting and biochar was
confirmed




Knowledge, priority technologies and future challenges ﬁ E R s
seen from the international workshop %~ NARO

« There is a growing need for reducing methane from paddy soil, at the
same time, there is also a strong interest in the negative impact on rice
growth when reducing organic matters in soil, the source of methane
emissions (Speaker/speakers from Japan, Taiwan and Vietnam).

« Many countries recognize the importance of reducing nitrous oxide
emissions, which has 300 times the global warming potential of carbon,
and many countries are focusing on the development of the remote
nitrous oxide measurement system (Speaker/speakers from Japan,
Taiwan, UK and US).

As NARO has an accumulation of research regarding

these themes, we would like to consider incorporating
them into the programs in the future




%%ﬁﬂﬁ%ﬁ

Field Trlp 7 NARO

* The field trip was arranged to visit
two sites: the Nextland (pork | ;
processing company) and Taiwan Lo e et A
Agricultural Research Institute (TARI). |

* CEO of Nextland introduced their
business model of pig meat
production, and challenges and
solutions of circular economy and ESG
activities.

* TARI introduced their activities, and
participants visited fields where the
low carbon farming experiments are
ongoing.
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Lurhataiopath Puangkaew, Tsurusaki Ichiro, Kuwahata Kenya
NARO Development Strategy Center, NARO
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Summary of this talk N

J Goal of the presentation:
To share the needs and readiness survey results collected from
resource persons from eight members in Asia.

J Aims of the survey:
To understand the needs and readiness of member countries and to
select countries for pilot projects for implementing technologies that
NARO has developed for climate action.

J Caveat:
Survey responses are based on expert judgments by resource
persons in each country and do not necessarily re the collective views

of the entire country. , 2
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Significance of the members participating in the survey

& NARO
Countries/regions Population Cropland
(million) (million ha)

Bangladesh 169 9.5

India 1,408 168.1

Indonesia 274 53.6

Pakistan 231 31.3

Philippines 114 11.2

Republic of China 24 0.8

Republic of Korea 52 1.6

Thailand 72 22.7

Total 2,343 298.6

Percentage of global total 30% 19%

Population estimates as of July 1, 2021 (source: World Population Prospects 2022) 3

Cropland estimates as of 2021 (source: FAO stat, Land Use) 3



. . @Féﬁmﬂ@ﬁ
Structure of questionnaire ¢ NARO

Copyright 2023 NARO

————— Section 1: Identity

————— Section 2: Status of GHS emissions from agricultural sector

————— Section 3: Government policies or support measures

Section 4: Methane emission reductions from rice cultivation

————— Section 5: Carbon stock using biochar

————— Section 6: Soil Carbon sequestration visualization

——— Section 7: Agro-meteorological Grid Square Data System

———— Section 8: Key stakeholders in Climate-smart Agriculture and their efforts



: L | =5 PTG
Current estimates of CH4 and N20 emissions from cropland %ﬁ,ﬁﬁiﬂﬁ

GHG emission in Gg CO2 eq
0 20,000 40,000 60,000 80,000 100,000 120,000 140,000 160,000

Bangladesh 25% .
India 17%

Philippines 85% -
Republic of 1295109
China
Republic of 27"7%
Korea
Thailand 51% -
CH4 emissions from paddy soils ® N20 emissions from managed soils

The values represent the proportion of each greenhouse gas emission relative to those from the agricultural sector.



Policies relevant to CH4 reductions -summary %%‘iﬂfgﬁ

Bangladesh The government aims to reduce CH4 emissions by 17% by 2030 by promoting AWD, developing climate-smart rice
varieties, implementing balanced fertilization, and distributing urea deep placement technology.
India's rice cultivation spans 43-44 million hectares, utilizing rice-rice and rice-wheat systems in various agro-climatic

zones. The government initiated a crop diversification program to reduce water requirements and promote alternate crop
cultivation. SRI and Direct Seeded Rice are promoted to increase productivity and reduce CH4 emissions.

Indonesia's Nationally Determined Contribution (NDC) aims to reduce GHG emissions by 29% unconditional and 41%
conditional by 2030. Mitigation actions include low-emission crops, water-efficient water management, organic fertilizers,
manure management, and cattle feed supplementation.

Pakistan's policies, including the National Climate Change Policy, Pakistan Climate Change Act, and various water policies,
aim to reduce greenhouse gas emissions in agriculture. Initiatives include transforming the Indus Basin, implementing
climate-resilient agriculture, and assessing carbon capture and storage potential.

The Climate Change Act of 2009 mainstreams climate change into government policy, creating the Climate Change
Commission and empowering the National Climate Change Action Plan. It also emphasizes climate-resilient agricultural and
fisheries programs, technology development, and capacity-building initiatives.

SET G e ERTaiwan's Department of Agriculture aims to achieve net-zero agricultural emissions by 2040 through strategies like
reducing chemical fertilizers, promoting organic agriculture, and adjusting irrigation modes.

AN A Gl ERThe government is implementing a soil improvement project to reduce CH4 emissions, increase organic farmland, convert
agricultural surplus materials into energy, and promote green trends.

The Thai Rice GCF, supported by GCF and GIZ, aims to strengthen climate-smart rice farming by supporting 250,000
farmers across 21 provinces within five years.



Policies relevant to carbon sequestratioin -summary ? ,ﬁ%%ﬂ[ﬁéﬁ

Bangladesh Bangladesh's soil organic carbon levels have increased by 10-15% with balanced fertilization and organic amendment,
and a 5-10% increase in conservation agriculture studies.

Indian soils are low in Soil Carbon (SOC) and require a carbon sequestration rate of 23-28 per mille, compared to the
global requirement of 4 per mille. Long-term experiments show that balanced fertilization and organic residues can
increase SOC content by 10-20%. Efforts to utilize organic resources, such as composting and FYM management, can
enhance SOC in Indian soils.

Indonesia Agriculture sector is implementing Result-Based Payment mechanism to support Reducing Emission from
Deforestation and forest Degradation (REDD+), Result-Based Payment mechanism, and CSA SIMURP Program to
reduce carbon emissions, with technology supporting balanced fertilization and chemical fertilizer use.

The climate change policy recommends carbon sequestration in agriculture, agroforestry, mangroves, sea grasses, and

tidal marshes. Initiatives like Ten billion tree tsunami, Miyawaki forest, REDD+ Indus delta, and mangrove forest

restoration are underway.

The Organic Agriculture Act, enacted by Republic Act 10068, promotes organic farming in the Philippines, aiming to

improve farm productivity, reduce natural resource depletion, and enhance health benefits for farmers and

consumers.

Republic of The Ministry of Agriculture and Science and Technology collaborate on the "Carbon Negative Technology Working
hina Circle" to reduce carbon dioxide emissions through natural carbon sinks.

Republic of The project includes a biochar support project, a carbon direct payment system for reducing greenhouse gas
Korea emissions, the conversion of rice fields into upland areas, and a CH4 reduction feed for cattle.

Thailand's National Climate Change Policy Committee, chaired by the deputy prime minister, is focusing on agricultural
development, examining soil, fertilizer, and water management effects on crop production.



Topics of interest ¢ %‘ﬁgkﬁéﬁ

|. Mitigation-related topics
v" Methane reductions in GHG from rice agriculture
 Water management
v Soil carbon sequestration
* Biochar
« Soil carbon sequestration visualization tool
ll. Adaptation-related topics
v Climate information services



Questions about the importance of each topic (Scale from 0 to 5) %%ﬁffgﬁ

CH4 emission reductions from paddy soils

Methodology for calculating and reporting the reduction of CH4 emissions from paddy
soils

Conservation or sequestration of carbon in agricultural soils

Methodology for calculating and reporting carbon stock in agricultural soils from biochar
application

Soil carbon sequestration visualization tool

Grid-based agro-meteorological data system

B Bangladesh mIndia ®Indonesia M Pakistan M Philippines M Republic of China ® Republic of Korea & Thailand



Technologies to reduce CH4 emissions from paddy soils = %ﬁgkﬁéﬁ

management PEREEIE )
_ Crop diversification

Indonesia : Organic and

AWD/Intermittent i Low CH4 rice varieties
balanced fertilizers
Drip irrigation, AWD O =ElE UED ETEIEE
Philippines O O O Dlrect.Se.edlng,
Aerobic rice
Republic of China Well-decomposed - .
: Fertilizers containing
O compost, improved
sulphate and Land use change
method of manure suberohosphate
and straw application Perphosp
epublic of Korea @ O Land use change

O O

10
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Carbon sequestration by means of biochar %%ﬁﬁkﬁéﬁ

Potential organic materials Competing uses
major ones

70% has been utilized for feed,

Rare *Rice husks :
bedding, fuel etc.
Need to understand long-term - Rice straw Rice husk and bagasse are
Yes :
effects & energy required - Sugarcane bagasse used for fuel for
Yes Expectation on cobenefits ¢ Rice husk A”'”f‘a' TLEIEIElY, Biriel
making, and fuel
: . . * Rice straw Animal fodder, domestic
Yes Some field trials are ongoing : : i~
- Sugarcane bagasse burning, organic fertilizers
*Rice straw
Yes *Rice husks

*Others (Specify): Coconut husk
There has been a draft

Yes *Biomass wase, crop residue, Rice husk is used for livestock
proposal but not much : )
and livestock manure bedding, fuel etc.
progress yet
: Rice straw is used for feeding,
*Rice straw . : .
Yes Ongoing projects *Poultry manure bedding, and incorporation.
Rice husk is used for industrial
use.
Thailand Yes " Rice husks - Rice husk is used as feed

Elmlitael Intomizten vz | Sugarcane bagasse fertilizer, bedding, and fuel



Potential datasets for Soil Carbon Sequestration Visualization Tool

Bangladesh

Philippines

Republic of Korea

m Data available Long-term experiments
O

O O O

O

Not entire country

O

Carbon, Organic matter, pH, NPK, EC, ESP, OC, Soil
type/Texture

Clay, Carbon, Bulk density, pH, NPK, EC, ESP, OC,
Soil type/Texture.

Clay content

pH, NPK, EC, ESP, OC, Soil type/Texture

Clay content, Carbon content, Organic matter
content and Bulk density

Clay content, Carbon content, Organic matter
content and Bulk density

Clay content, Carbon content, Organic matter
content and Bulk density

Carbon content, Organic matter content and Other
data such as pH, NPK, EC, ESP, OC, Soil type/Texture

g%ﬁﬂlﬁlﬁ
& NARO

O

O

Only short-term

O

Only short-term

12
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Grid-based agro-meteorological data system ( — %ﬁgﬁéﬁ

Availability of gridded data

The installation of grid-based meteorological data system is ongoing.

Bangladesh

The gridded data (0.25 x 0.25) for rainfall and surface air temperature (1x1) data is
available with Indian Meteorological Department, Pune, India for the entire country.

Indonesia Yes, provided by Agricultural Instruments Standardization Agency (BSIP), The Ministry

of Agriculture.

Yes, there is a satellite-based crop monitoring system in Pakistan that uses remote
sensing and GIS to forecast and estimate crop statistics of major crops.

Not directly related to agromet but we have projects that uses satellites where we
derived the grid-based agromet data. We use free satellite images like Sentinel 1 and 2
with resolutions of 100m and 10m respectively.

Republic of China

ZCERLUEEMRCIEERN ¢ s currently under development and has not yet been released.
hailand

13



g =i NS
Availability of weather data collected at the weather stations. = EN ARO

Availability
Mean air temperature Timestep Da|Iy Da|Iy Daily, I\/Ionthly Dally Hourly
Periods 1981- 1980- 1960- 1985- 1999-
Availability O O O @ O O O
Minimum air temperature [JE I T=IS{=]o) Daily Daily Daily Daily, Monthly Daily Hourly Daily, Monthly
Periods 1981- 1970- 1980- 1960- 1985- 1999-
Availability O O O O O O O
Maximum air temperature [ IS 0=]0 Daily Daily Daily Daily, Monthly Daily Hourly Daily, Monthly
Periods 1981- 1970- 1980- 1960- 1985- 1999-
Availability O @ O @ O O
. - . . . Hourly, Daily,
Relative humidity Timestep Daily Hourly Daily, Monthly  Hourly Monthly
Periods 1981- 1970- 1980- 1990- 1985-
Availability O O O O O O O O
Wind speed Timestep Daily Hourly Daily Hourly Hourly Hourly, Monthly
Periods 1981- 1970- 1980- 1990- 1985- 1999-
Availability O @ O
o . . . Hourly, Daily,
Solar radiation Timestep Daily Daily Monthly
Periods 1980- 1990-
Availability O O O @ O O O O
o . . . . . 3 Hour, Daily,
Precipitation Timestep Daily Daily Daily Daily Hourly Monthly

Periods 1981- 1970- 1980- 1960- 1985- 1999- 4



. g = hHBENS
Conclusions 7 NARO

Eight members participating in the APO-COE on CSA have already had various
policies and scientific bases that support climate action.

Many of the policies target multiple benefits, including higher crop production
with reduced inputs (water and nutrients).

In most countries, CH4 from paddy soils and N20 from managed land account for
significant proportions of GHG emissions from the agriculture sector.

Quantifying the effects and providing climate services are unequivocally essential
tools to support these actions.

Some members already have advanced systems for climate information services.
Almost all members have data sources on soils and climates.
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