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Climate change impacts

Number of extreme climatic events (flood & drought)
oceurring in major rice producing countries 1981-2020
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Bairagi and Durand-Morat, 2021

Impact example 2023: India bans export of non-basmati rice due to uneven distribution of rainfall

in key producing areas - huge effect on global rice prices, consequences to global food security %ig m
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Reducing methane while saving water

s7e oy s7d P~ Yy p) 57 am days 57an days 57am days.

-0-.—.-.-.—.—‘.
Applied for rice varieties with growing cycle from 90-100 days

Low-emission technologies can often also save farmers money
through more efficient use of water and other inputs, upwards

of $150 per hectare, without sacrificing yield. 4%
caiAn

UM 2 uansnsiuwuuidenaduuia andmuniaunsusevdani

AMNYmMIY Ao annisidsuudasanimgienniadisnisanfieiSeunszaniinainn1suandia
yaugieiulFussuuinavesinlidfunanszmureansudsuutasanmgionna afunagnsuazunuufon
nsfunaUAsuulasanIngfiennares IRRI ATaUAGUTINITUTITMAZNTUSURA

msusumluussaiusioimun fnidneninmetugnssunniigatunsusudilidfunisudeunag
anmgfiennia esanUgnluanmuedondausiufigaifuuliirasuiudsiuiuiguhidusai Tuauds
izw‘fﬁﬂﬁL?iawiaﬂfwhuﬁaﬁ?uaaﬁiJsxﬂaUﬁﬁwﬁmmaﬂﬂaqmémiﬂ%’uﬁammsl,ﬂ?'{EJuLuJaaaquﬁmmﬂsuaq IRRI
Fudeatesiunisimuuaznsldiiusinlndifiefiuarumumusdeauuiuds diu ey evufeu ua
usiusigamaiion

Existing mitigation options across the rice production cycle

can reduce as much as 65% - mostly methane

UP TO 10% UP TO 7% Average 33% UP TO 15%
Timing of residue Planting short- Alternate Wetting Amount of residue
incorporation in duration rice & Drying, Efficient left after harvest,
field varieties use of fertilizer no straw burning
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4, a) Mushroom

Water-saving
L production for a
;a Different technologies nutritious, profitable
"CO- adapting rice & product
cultivars production to ‘
have climate
different change while b) Mechanized
CH, reducing composting to
emission emissions produce organic
fertilizer

potentials

5U7 3 nalnlunisussimmansznunilegnaanisasnisndndan

ﬂﬂi‘Uiim"INaﬂiu‘WU ﬂ?iLWWwUﬁﬂ‘U’]’J‘Vl’JIaﬂLU‘ULL‘M@Q‘U@BEJﬂ?“ﬁLia‘Uﬂiuﬁ]ﬂl}’]ﬂLUu@uﬂUﬂ’]ﬂJIUﬂﬂﬂ
Lﬂ‘lﬁiﬁliﬂiiuiax‘i‘ﬂ’]ﬂﬂﬂﬁ(ﬂ’JLLau‘WU%L‘Wﬂu‘UaﬂW\‘i‘Villﬂ ﬁ’]LMWMaﬂN’WWﬂﬂ’liﬂa@Hﬂ’WNL‘Vl'L! (CH4) mammﬂuwww

MIINITIINIENAINITTITulATINITeNle (RUUYTUUF #.A. 2562) i 3 909 15
FIUAIINTIUTDTENTINUTAUNA T TTUAURBHENU T



v

ﬁwﬁgﬂﬁwi’mashwimﬁm EPA, 2021) agslsfiny dneatnlunisussinmansenudmiudng (36%) ﬁ?uqaﬂiﬁ
Urdnd (9%) L.Lazﬁyuﬁl,wwﬂqﬂ (3%) (Roe et al., 2021 ; EPA, 2021; gﬂﬁcl) wanglonalun1sant1giinuwar i
Bounsran Wundemadendmiumsdsiunusnuanimgiiondlifuguvilumuunuazinumsnsgugningmedes

dieldusslominnnlentamand IRRI Iddndsrud Foudiadiouatsdmivsansnisaninedounszaniuun
1 B4 IRRI Isuioruiusiinsseiuviesiunassedulaniiiisatosnnnasuazienyu Wufihszaulanlusuns
Wouaziaunisafuszuumanwnsnssuilddnifauauifinsudesuafing nsiteasevaquitaundousinig
3

o
YY)

YUURY N1TARUNITNAADY bUAUDINISIATIEIRaNansenululan I uwiYeIN1sannIsUaRE A9 aUNSEaN

v &

wazANLNUANTUBUTALUY

Emissions from the agriculture sector Mitigation potential from the agriculture sector

MNon-CO2 savasions (MICOZe)
Non GOZ mitigation potential (MICO2e)

Ooglandsy Ace Osvveton

2020 2020
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IRRI's GHG mitigation framework

:@: Upstream and Field/farm Landscape/regional National Global
adaptive research

GHG-related trait
discovery Reduced GHG' varieties

Rice breeding

COM methodologies &
GHG-reducing
m —_—
ots

Understanding
methanogenesis, Monitoring, reporting,
GHG emiissions, C and evaluation tools

sequestration

AutoMon: monitoring and managing

water at irrigation system level

Modeling
(DNDC, ORYZA)
Remote sensing, Hotspot. suitability, Outscaling
spatial analysis impact maps approaches
Socio-economic
Adoption and impact ~
and Policy Policies supportive
analyses S—— - of adoption of...
analyses

}‘ Academis  multi-stakeholder partnerships (public, private sector), capacity development, sdvocacy )
<=5
CGIAR
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Monitoring, Reporting, and Verification (MRV) tools
@ SECTOR Simple and flexible GHG calcutation tool

based on the IPCC approach for rice; part
of Thai Rice MRV

e C F- Rice Carbon Footprint Assessment of Rice

Vaiue Chains, food loss calculator

Cartan Footpriet

Q COM pARE Cost-impact Analysis for Emission

Reduction Projects

e MapAWD Mapping suitability of the Alternate Wetting

and Drying practice for rice production

i Broad-Scale Farm Actlvity Monitoring Tool Exampie output
@ RlceMO {under development)

GHGmitigation.irri.org

U 6 1ATReaN5ANMIN 518971 LaTN1ATIAEBUL1IVS IRRI

1.2.2 n1sussereluiadeises Climate Change and Agricultural Productivity: South
Asia/Dryland Perspectives Ing3181n5 Dr. M.L. Jat Global Research Program Director Resilient Farm
and Food Systems ICRISAT India %Qﬁ@ﬂ’lisﬁ’lﬁ'@lﬁ et
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Agriculture-Industry-Climate Nexus '!'cm’"l,‘

* AnthropogenicClimate Chénge (6o __,

mass production “"::” years) has reduced global industogSey
X waterpower é ‘G/ . agricultural TFP by about 21% Agriculture
::;::’e“ - (ndustryzo since 1961, a slowdown that is
. equivalent to losing the last 7 /
~ : . years of productivity growth @
Flectridly . Ofthe 18 Gt COze annually, Agri- D}ﬁ
Mechanization Fo_od Systems are respc_mgiblefor a- 3
third of global GHG emissions %
indigenous Agriculture 2.( L. i
o manual work o) i+ Everyton of carbon dioxide .
éé . e ot fertiizer P emission to cost $86 to Indian
Agriculture 1.0 i
S griculture i reen revolutio econom.y .on Agricultural yriculture
animal power | Productivity Growth
—¥k ——K e 3 W -3¢ * ¥
1784 1870 1950 1969 1992 2011 2017 2023 2030 2050
firstmechanical ¢y assembly line First programmable Industry 4.0 concept
loom logic controller
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Climate Change Depletes Soil Organic Carbon
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/@ Organic Matter 5%
Org:‘;lqnlfms Humus

Roots  80%
10%

Foereid et al. (2014)

Total Giobal Carbon (PgC)
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- If the conversion to high temperature resistant sunburn of satsuma mandarin, and flowering disorder of

varieties does not proceed, the percentage of the first-, Japanese pear.

class rice may decrease nationwide. Suais *There is a possibility that the suitable areas for apple and
. satsuma mandarin cultivation will shift year by year.

*Introduction of superior-colored cultivars or yellow-green cultivars for
apple and grape.

«convert to medium-late maturing citrus ("Shiranuhi’, etc.), which
prefer warmer climates to satsuma mandarin.

|_Paddy rice g ekl
* Deterioration in quality due to high temperatures. m = Poor skin color of apple and grape, peel puffing and
o e gra

Livestock and forage crops
«During the summer, milk production, milk composition, I -
and reproductive performance of dairy cattle decline, ~ Agricultural production base

and the body mass index of beef cattle, pigs, and -In addition to the frequent occurrence of short duration heavy rainfall,
poultry deteriorates. drought due to low rainfall also occurred.

*Dry matter yields of forage crops are increasing — +A change in the timing of rice planting and an increase in water
year by year in some areas.

- Promotion of measures against heat, such as watering and ventilation in barns *The risk of waterloggmg damage to farmland may increase. !

., productivity-enhanci

Fosoenoariinl i e i g “Eificiant (e of aprcultiral iater s malitaining and kmproving of disaster pmion
~Construction of cultivation system for forage crops, development and dissemination of and mitigation functions in rural areas through appropriate combination of hard and soft
cultivation management technology measures.

*Occurrence of woody debris flow accompanying hillside
collapses triggered by external forces that exceed salmons.
forests’ ability to stabilize slopes. -Mass death of scalloy
i PR - Sx p and oyster
Possible increased risks of mountain disasters suchas | -Decreased harvest of cultured laver due to shorter cultivation ..
hillside ml:apsa and debris flow due to more frequent riod
heavy rainfall. -Changes in the distribution area and body size of migrato
y
+Possible increase in growth prablems of Japanese cedar bl i " ;
planted forests in areas with already lower precipitation. fish stocks, and possible impact on fish farming areas due to
itharing cadar trees dos to droughe
*Prevent] mdmhmwummw erosion control facility ot ok
deployment and forest management. precision of stock assessment
+Research and study on ciimate change impacts on forests and forestry WwdlmuhmhmwmmmwwWMWoum

-Decline in catches of Pacific saury, Japanese flying squidand .. |

" EERERE
the rising water temperatures in summer. rach

-mwmnmammmwmmmmrmmmm
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International Cooperation on Adaptation mw ﬁ

asnaUngagu

<Paris Agreement (Adaptation: Article 7)> <International Agriculture, Forestry and Fisheries Research Strategy>
O Recognizing the importance of support and international O Promotion of technological development in developing regions
cooperation in adaptation efforts and the importance of taking into To contribute to global efforts to ensure global food security and to
account the needs of developing countries and countries solve various problems in emerging and developing countries by
particularly vulnerable to the adverse impacts of climate change conducting joint research in developing regions, and to disseminate
O Strengthen cooperation to enhance action on adaptation (e.g., the results widely.
information sharing, strengthening organizations, enhancing O Promotion of international agriculture, forestry and fisheries
g scientific knowledge) research leading to increased international contributions on a global
; O Provide ongoing international support to developing countries for scale
< |the implementation of this article. e 4 As the chair of the Global
) Research Alliance (GRA) on
3 Greenhouse Gases in
Agriculture, we held a side
event at COP23 to
introduce the GRA's
initiatives (November 2017).
"

Technical cooperation

organizations

OProvision of scientific findings to the IPCC OPromote the technology d Osupport initiatives for sustainable forest

Sixth Assessment Report, etc. building a new food system with improved management and forest conservation in
O prod: y bility and resill developing and p the
o devels of technols that
= OPromote the spread of to strengthen
= community resilience in mountain watersheds :onm'::leoz;:handng th:ufore;tnd
= 5 by utilizing the disaster prevention and ’:3" ﬂs ELECHICURnTON
- | mitigation functions of forests. featce.
AR
©
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1.2.4 n15usseeluiadai3es Case Study from India on Innovative Solutions for Climate

Change Adaptation 1n837#81n5 Dr. Shalander Kumar Deputy Global Research Program Director Enabling
Systems Transformation ICRISAT India @saguanszdfayld et
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Unified approach for scaling and mainstreaming climate

smart agriculture

Climate risk assessment

5

Multi criteria analysis (MCA)
prioritization of CSAPs

Mentify options | | Mdentify criteria

)

Scoring Weighting

Combine scores

Index for climate smartness for Northern Telangana

1. Rainwater Harvesting- Farm ponds with... I

2. In-situ moisture - Rasad.

3. Contingent Crop Planning  IEG_—

4, Agro-Horti/IFS

5. CUC- Climate information Service  EEG—_—
6. Paddy crop residie managemnet /... IEEG_—_—I———

7.Crop Insurance

8. Micro Irrigation

10. Seed bank - Soybean/Pigecnpes  IEEE_—_—_—

11 Cotton + Pigecnpea/Soybean  IEEEG—_—_—_—

12 smal scale mechanizaton - IEEG—_—_—_—

16. Shelter for animal  E—_—_—
17 AWD/SR in Rice G
18. Grading of local cows  EG_E——
10, Integrated Pest Management  EG_—_———STS

I i}

9. Rainwater Hanvesting- groenchwater... EEEEG—_—_——

13 Integrated Nutrient Management
14. Drought tolerant cultivars  IEEGEG_—
15. Corservation of fodder resource and... IEG_—_—_—

ED I ]
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Innovative agricultural Systems Advisory Tool (ISAT) fie La3esilanusnwrssuunuAsItauinnTsu 1Asu
MR iaiuaywnuasnslunmsdndulasgrdfifoya Tinensaidoya nsasruuudiaesiivna Jadunisld
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Innovative agricultural Systems Advisory Tool (ISAT)

* ISAT is developed to support farmers in .
making informed decisions SR
* Itis an automated system to generate Mo desteind
and disseminate location-specific
advisories Realtme weatherand
- It takes advantage of developmentsin o
ICT
* Accessing data from multiple sources Solinormalion
* Analyzing and interpreting the data
* Developing advisory
Crop information |

* Disseminating the advisory timely

JUN 12 in3asiiaUEnunszuuinunsidaudanssy (ISAT)
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1.2.5 nrsussersludiadaiios Key Considerations for Innovations Enabling Climate

Resilience in Agriculture Tng3n#&1n5 Dr. Shalander Kumar Deputy Global Research Program Director
Enabling Systems Transformation ICRISAT India ﬁﬂﬁ@ﬁﬁ%ﬁﬂﬁi}ﬂﬁ i
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sndulavesfiidiusiumunlouignaunuuifnisves CSA

fimsimunysanmsiieafuanimgionna wu msaiudnenmiazmsmsewinfuianssuifedosiv
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Agriculture Assessment
1: }
S Location Specific : \/ :
Participatory CSAP ':. Investment & Policy Stakeholder iy for (S ntegration
Prioritization Fractices Kimsbnctrs Bane Consultations & Sharing i, District Lavel Plans
Prioritized P Outcomes

Scaling out through

Mandal Level Climate Inventory of CSA Identifying Ex-ante Impact Assessment gjstrict departments, SAPCC
Risk Mapping Practices Incentives & Barriers at District Level KVKs, NGOs, FPOs etc NABARD
Feedback

UM 13 A58UMTINNULUUATUNATEMTUNSVEI8TUIANISInYATIdANNEavE uARaN W) e

lnagshanazulovignisidaldnu dnsdrfunalulad CRA glviusnisgsiaviedusenaunisuuusey
suludiuveslogiu CRA atfuayunguinunsns Startup sumaluladnisinwaslidsuuuuiinainnansly
anunsalfivannvaneifunisvmsineasediedsu

Tuswnandnanti msvssduaudssiuaningfoniafiduduiulicnuasiBengeaniseduund 1y
dedndudmsunnsgluduie Femsvhanudhlanansenuveamsivasuulasaningionnamuudsiu wsusiu
Tufifidneg soruifuasiuemsuaginyuinis Thimsnaunumsamues CsA Wudunoudely Tunisudsli
assauzauld vy wasfunsamuniaensuiiensusui Inseduaiedannuansafiaduayudiidims
Usgnounisdndulasgaseuney tieussamsuiudmuanimmieiniaisudu uazaireanusiufieninanitu
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1.2.6 fanssungy (Group Discussion) Tagn1sudsnguaiuuszmagidnsu lnsliudasuszina

inauslassnsiinaulenndgmiiiatuanuansznuvasnmsdsuassnwgionnaluglinnatue

- Koudyaunauth mauitamidululfdaaiuuinnssudfoudmenisinens uinnssunisdanisii
1w yavednifu dnvihundeiilulivmeinunsnsileguonamsalszyu mauiulsugifinnuausalums
yudsanugnlufiuiinumsnssuiteusuildsuBmehinessliomngauivanzudsiifetunisdasuwas i
TrfinnsUsuaeuisnsinsinems msugnitvuuuassay Waundeyaasaumeanisinuss nsthmeluladuas
winnssuadiglsuldlunisugnily

_nandnfivanasandymenufuresndelufuluiuiiinunsnssumeils duasiliinmsusledymany
dluftuiinussnssy msatuayunsifouasfnviieatuieiaansanueudulfnniu

- matdsuaruianssuadslndlunisdanisnedednfiotestumamnlufiufiinuasnssy Aanssuad
anuianudlaliinunsnslanssudnfawanseny nisatuayulagnisliunsidesasiauwn nsddiusiuveyn
MAdu MIdufamuLazsziliung naenaunsawsulunsuTui
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T

Group 5: Pilot Project - Thailand

Pilot Project Activities Support required

Drought/water shortage Promoting and developing Allow international organizations to come in
innovations to drought in and support budgets for research and
agriculture
- Water management innovation
- Plant management innovation activities regarding international knowledge

exchange in plant

development, plant breeding, and organize

¥ R@E/ Ya-Ling Hou

decreasing of plant production from problem of | solving the problem of salinity in research and study about plant that can

salinity lovelof saltslinthe:soll injcoastal agriculture area more tolerate salinity from agriculture insitute M
agriculture area alland/Theera

¥ phiippines/zenia Alslag
research new innovative for Create knowledge and Funding: / Research and Development
clearing paddy stubble for understanding for farmers to be [Technical Expertise /Data and Information/
o . Stakeholder Engagement / Technology and
prevent burning in agricultural aware of the effects Infrastructure /Testing and Validation
areas /Education and Training / Policy Advocacy
/Monitoring and Evaluation / Scaling Plan /

Taiwan/Chen Chiu

5U# 14 Aanssungu (Group Discussion)
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