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High~Extreamly high

[SES
Medium to high

DISA4F
High~Extreamly high
A1FUR

JEER CLlow. mIBRThigh
Ry

F—=ARSUT
EREB - FaERBP CExtreamly high.
FITEER TMedium

medium~High
= Fx1
ESE 7 Tmedium~High.
RANZ 7 Tlow~medium
~N)LF—
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TS5VR
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FAUN B4 R F—RANSUT
ZF L3> TMedium~High. =EF - #F - LI TMedium~High. Medium~High Extreamly high
hy T4 R TMedium~High KEETLow~Medium Fr3d Za—-Y-5UR
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HIZE F—IUY Ty LTLlow.
Z)LFU TLlow~Medium
AVRRIT
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EEYDRENRELCEHRENREREENENEEITHY.
BEC—BBDT 4 VP —RORE THITNIEFT > TCVER T MBICEHRR
EEYNERTBRICRBE EERDIBTETHEEISNFET,
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BITURT D

H—RITFPSAITEIXRIVF—FZEIR L
[~ RHA]

REHRPHHENG |HE, BERRHBEREDN—HRY S
SAVVITHBAINERE. IXRIVF—AZEBPYRED
SBT3 HIFET . HERERTIEGXU—T(CL2HE
HERSIFIEDEAILK FRNICERBEHES CHER
DEANERBEITZHEDBAZNEBESN. CNICLDE
MIRSDRETZAEMDHIET . FU VI —TFELT
[F.SBT1.5CYFUARURYNOBECHITeBEREHE
HEPEZZERLUTVKIET. DAMED YR I ZEH/IMELT
NEET,

H—RYTSA VLD ILRIVF—FAEADIHFHEA /Y
IR EREURREERRDESBI T,
[SBT1.5C|BEEER UIEEDHETlE. 2030F TlE4C
Y FUZTHI26MEM. 2°CYF U4 TRA7EM. 1.5CYF Uz
TFS1EMDEREFIE T MEICFE>TVDZE DR
ROEFRFREDBEBZERRLTEEZINZ TVDIEH.
ACYFUA2CYFUAEDIC EEDRE L DRI HEES
BUFEU URIZ R L. SBZEIZNE RFBIC1F. GHGHE
HEHEBEZEDERPHIBAIUNENEEEI TVET,
H=—RUTFPSAI VT DIRIVF—FEEAND L.
2023FFFUVE— )L FUVENLYI X v, SA
Z2 BHFU Y BIREBNA T ENRICHELEUE. B
THEGEBB LOREHRICDOVWTIEAY FUAE1.5C(RY
NEO) ¥ FUF. 2CYFUA 4CYFUFITEAL. KR
BFEOBRIELEU .

PRIt
BUEICHIT B/ TCOGHGHIH A

N—RYTSAVVTICKDHBA VNI ZRIMET BIHIC,
FJIEScope1&Scope2M20304[SBT1.5CIERICAIFT. 7
W—FELToBHEPUZFAUELZO—RT Y FITR>TGHGHE
HEZHIBELTCVEET . EANICE BIXHRTHESND XM
AUYBIR BEICKDREMENBCBIRBEZEIRNEBRL
FI.2030FURICDOVTIF. TRV F—ERIREDIFMEHF I
FIF—DIR+OEBAEFEDORBUNNERARRRDCHEHERD

WiRRE(LIC KD GHGHEHE AR
YWREFICOGHGHHBHIRICAIT T E—F IV T FFEfht
EOHRBEXE BHEO[ LEQRE  SFIFRMVEFZERELS
BTVLEFT,

AHEFTEFE A 2040FDRET00DBATIRET RILF —
BiZ&E2050F v OBZICAITIEGHGHIRER Z B Z5TE
[CHEIHAALTWVET,

FTCICSAAVE BEETO>TCVNEA—ANSUPEZ1—I—5
YRO@H TH—RYZ1—hSILEERLTVETD,
GHGHIEBHIRIC DRBRNBRIEIREDER 5. B FHE. IREH.
ICPICDW T, BB1TEHE BTSALIEE L,

Scope3& D1 2%ZEEDTHY . KERHEIFY — T vhERFo
TVFETIREFRFFSVIRSAN—DREBICKDENBZVIITIK
MOBECTH. BxamOERNMUNETT,

HROBEESC LRO®EX(HFTU—4) DGHGHHB(F.
WM A—RYTSAY VT DE LT
oAy ACYFUA 2CVFuUA 1.5CyFUA
[EsB2 F 2030 2050 2030 2050 2030 2050
GHGHIEEZHIRUBI S8 E RERFEE (BF) 51 55 94 127 102 158
BiEBUGHGHIHEZHIFELIEESE  &ERHE (BEM) 26 0 47 0 51 0
b EifiZE (M) 26 55 47 127 51 158

*1 BEDERZRRU CEREDRARDBECEIEZIR. 2023F 7 -9 ZRNEFTELTLET,

FIFEJHEH
EXW#Hdy KRS 2R (2020F LK)

PPABRICKRZAIIR
KIEAFEBRBEAN

BABHOBETRE
TRIVF—HETT100%EM

HEESX"

E—IL/SLy hOFHE @R

JEFEMTS D#RE D Y T F & E > HBEECE TH/EHI2,700tDGHGHFHEHIR
EEEDBRTU 7 CHEKDEMIEL CEBKI330tDCGHGHIHEHEIR

LA —N— A3 & 5T, ER5,158t-CO2DGHGHEE R (RERE437%) M

BRTHZR<FUY E— VB2 THICHARH (~20234) . BT U FH T, XL v VER TS (E20235~ Bl  HI%
BENA A B T 1520245 ~T818). U2/ Ny SHR T8 (20245~ R FE) A

FUVE—IL2TH 2EENR(~2024F) CEBABHDOBETRETIRIVF—EE100%EEM L. £ERAEHDOBIREFEO6%ER.
BHFUY DTG ARAMTERABADBETETIRILF—EF100%%Z:EM (~20234F) U, COHHHEN2023FK(C2019FH55%
HEZER . XYY 2304 U —THBABHOBETRET RILF—EFE100%7ZEmM (20224)

5¥U<[E—P.59
FUL<LIF—P.63

%2 HEEE, E—IL/ Ly bOHBENOEHFIRE—RHEEA BARERHESRITO—/Nb-NUa1—F 11—V EBUHIR SRR (CSEHINTVET,
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KRG PEERRAZLENBEA NS E . BEYMEH
SR I8N HIFET,
H—RYTFSA VDL DEEDMENDEIEA /ST
ZREURRIF. TS TBDEDBITT2023FF. FUV
E—IL.FUENDYI XIS SAF . HmIIFU
BIRENA T ZRNRICHREVF U EETREUVCEE
Y AZ Ry L RIRE. TRORA TARACILEE D
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SSP3YFUFMANRRE0/S— I A JUIBHHI2E T
W RESRMEN B URITHRKEVNEHRI CEF I,
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BRI CA e SRR YRR D S DB LY. B
DILEBRIZERLUTWDEIRREZ . SIFELTULEHIR
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TRFBETHERT R THINRA T —DIREERAA AN
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LTEZEBELTVET KA T—REDRBEFNEELY
BVWIAZVT TCHRBEERDOREEN BIETD .

BREIC. EE(CFB T DS v I DEBEEADBITH LT
BRIBERDOSNDOREMSFH I FE T H ERFIICEHH N
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X RS
HEY A EETER AT B O] AR X B RSP AS i
WINEREL TIF . BY K SIBTERANT . F T Ol BE 7R B R SR AT NS 32 1%
HENTHBEHBLTVED,
H—RYTPIAV VT DEEICK BETEIRILF—THDNA
FZHHELTCONIEODVPATZOREENBALBE - BRDR
BEFRETDURTDEALET , COURT (TR U, B AEEIER
MCKRDIER T EEILEATHIN CEDTREMEN HIFE T,
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NS ZIEICLDERNOBEEGENEEN —Z VT H . D&
BERIMET BDNEICEDEEZTVETD,
(ie A BIE5BEEIC DLTIE—~P.39)
(RIABEZEICOVTIF—P.35~P.36. P.39)

BTEEOIEEEO— Ry P OERH
KERBREDFAICIFKIMEIF VA VT SDEBHINETH Y AHE
W BITIF2030FUBZERELCVE T ZNETIIRAS—%
SHRREDIHERMBPI SV IRERF IERFRECKI>TEA
AICEMDN DELRDUAEMEFEVEZZITVET,

2050FEDH—RY TFSAV VT CLDEEYFEIANAVINT N
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9,000  weeen 258— > 21 0.41%

— 5N\—t>aA1IL

6,000 #4420

3,000 #1241
R [N —

TR RCP2.6/SSP1 RCP8.5/SSP3
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SSP3YFUATHEURRLCTVETD,
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2025FAB5#4T)

INSDMHNTHIHT Bz D AR - &85 I ~DBIA

BESNET,

#2030 & ClChE- B D30%L 2 RE T BER
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BHROBEOEE(EVT IHIUT AT ILIREDHMTREF R
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Prioritizing climate change adaptation needs for food security in 2030. (Lobell, D.B. et al.)

Potential impacts of climate change on agricultural land use suitability : barley (Van Gool, D. and Vernon. L.

Climatic changes and associated impacts in the Mediterranean resulting from a 2°C global warming. (Giannakopoulos, C., Le Seger, P., Bindi, M.,Moriondo, M., Kostopoulou, E. & Goodess, C.)
Negative impacts of climate change on cereal yields: statistical evidence from France (Gammans M. et al.)

Extension of the CAPRI model with an irrigation sub-module (Blanco, M. et al.)

Crop responses to temperature and precipitation according to long-term multi-location trials at highlatitude conditions. (Peltonen-Sainio, P., Jauhiainen, L. & Hakala, K.)

Decreases in global beer supply due to extreme drought and heat (Xie, W. et al.)

Climate change, wine, and conservation (Lee Hannah, Patrick R. Roehrdanz, Makihiko lkegami, Anderson V. Shepard, M. Rebecca Shaw, Gary Tabor, Lu Zhi, Pablo A. Marquet, and Robert J.
Hijmans)

Climate change decouples drought from early wine grape harvests in France (Benjamin I. Cook & Elizabeth M. Wolkovich)

Vineyards in transition: A global assessment of the adaptation needs of grape producing regions under climate change (David Santillan, Ana Iglesias, Isabelle La Jeunesse, Luis Garrote, Vicente
Sotes)

Assessment of climate change impact on viticulture:Economic evaluations and adaptation strategies analysis for theTuscan wine sector (lacopo Bernettia, Silvio Menghinia, Nicola Marinellia,
Sandro Sacchellia,Veronica AlampiSottinia)

The impact of climate change on the global wine industry: Challenges &solutions (Michelle Renée Mozell, Liz Thachn)

Climate change impacts on water management and irrigated agriculture in the Yakima River Basin, Washington, USA (Vano, J.A., et al.)

The impact of climate change on the yield and quality of Saaz hops in the Czech Republic (Martin Mozny, Radim )Tolasz, Jiri Nekovar, Tim Sparks, Mirek Trnka, Zdenek Zalud

Vulnerability of Sri Lanka tea production to global climate change (M. A. Wijeratne)

Observing climate impacts on tea yield in Assam, India (J.M.A. Duncan, S.D. Saikia, N. Gupta, E.M. Biggs)

THE FUTURE OF TEA A HERO CROP FOR 2030 (Ann-Marie Brouder, Simon Billing and Sally Uren)

IDENTIFICATION OF SUITABLE TEA GROWING AREAS IN MALAWI UNDER CLIMATE CHANGE SCENARIOS (UTZ IN PARTNERSHIP WITH CIAT)

Climate change adaptation in the Kenyan tea sector Ethical Tea Partnership)

Diversity buffers winegrowing regions from climate change losses. 2864-2869, PNAS, February 11, 2020. (Morales-Castilla, et.al.)

Zebish et al (2005) “Climate Change in Germany Vulnerability and Adaptation of climate sensitive Sectors”

FAO “Food and agriculture projections to 2050”

2050FEDINERICKDEEDFEIA N VINT N BELU P.79 2050FEDH—RY FSA YV CLDEREPFZEIRA N VINT FRE

AE: XieSDORFETINZERVCIEBRICRE NBEFIDE—)VOEEMAS [TFRERINRE—VBBOIBREZR LS CEICKIED (E—UiBIAZDREIA SESHTCREEN I D EZHIIRETS)  Decreases
in global beer supply due to extreme drought and heat, Nature Plants, VOL.4, NOVEMBER 2018, 964-973 ( Xie, et al.)

REZLISIPCCO LB FRAERIERES (SRCCL) | T LIFS5NfcHasegawaS DI RMRICREND. [UREE) INE~DAV/INT ) SRUBEHE (D—RY PS4V T) [CKBPBEYIXSDIBFHELVED
IPCC (2019) Climate Change and Land: an IPCC special report on climate change, desertification, land degradation, sustainable land management, food security, and greenhouse gas fluxes in
terrestrial ecosystems Chapter 5: Food Security &&U" Risk of increased food insecurity under stringent global climate change mitigation policy. Nature Climate Change.volume 8, pages 699-
703 (Hasegawa T, Fujimori S, HavlikP, Valin H, BodirskyBL, DoelmanJC, FellmannT, Kyle P et al. 2018)

SURZEENC LD NOEODVANDA VNI b

“ Future warming increases probability of globally synchronized maize production shocks.” Proceedings of the National Academy of Sciences Jun 2018, 115 (26) 6644-649. (Tigchelaa ret al.
2018)

BMOKES (2008) RADEEY) - BRMAEDEIICDONT]

BEREFREEE(2010) [(TR20FEBHREOREREREDOHE ]
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The impact of climate change on Brazil's agriculture (Zilli et al.2020)

Productivity and welfare impact of climate change in sugarcane and cotton producing regions of Ethiopia (Weldesilassie et al.2015)

Assessing the impact of climate change on sugarcane and adaptation actions in Pakistan (Farooq and Gheewala 2020)

Simulating the Impacts of Climate Change on Sugarcane in Diverse Agro-climatic Zones of Northern India Using CANEGRO-Sugarcane Model (Sonkar et al. 2020)
Effect of climate change on cash crops yield in Pakistan (Akbar and Gheewala 2020)

Future climate change projects positive impacts on sugarcane productivity in southern China (Ruan et al. 2018)

Assessing the impact of climate change on wheat and sugarcane with the AquaCropmodel along the Indus River Basin, Pakistan (Alvar-Beltran et al. 2021)
Climate Change and Potato Productivity in Punjab—Impacts and Adaptation (Rana et al. 2020)

Impacts of Climate Change on the Potential Productivity of Eleven Staple Crops in Rwanda (Austin et al. 2020)

Predicting the response of a potato-grain production system to climate change for a humid continental climate using DSSAT (Tooley et al. 2021)

Potential Benefits of Potato Yield at Two Sites of Agro-Pastoral Ecotone in North China Under Future Climate Change (Tang et al. 2020)

Response of potato biomass and tuber yield under future climate change scenarios in Egypt (Dewedar et al. 2021)

Impacts of Climate Change on the Potential Productivity of Eleven Staple Crops in Rwanda (Austin et al. 2020)

Estimating cassava yield in future IPCC climate scenarios for the Rio Grande do Sul State, Brazil (Tironi et al. 2017)

Is Cassava the Answer to African Climate Change Adaptation? (Jarvis et al. 2012)

Estimation of potential changes in cereals production under climate change scenarios (Tatsumi et al. 2011)

Global crop yield response to extreme heat stress under multiple climate change futures (Deryng et al. 2014)

The combined and separate impacts of climate extremes on the current and future US rainfed maize and soybean production under elevated CO2 (Jin et al. 2017)
Climate impacts on crop yields in Central Argentina. Adaptation strategies (Rolla et al. 2018)

Mitigating future climate change effects on wheat and soybean yields in central region of Madhya Pradesh by shifting sowing dates (Balvanshiand Tiwari 2019)
Changing yields in the Central United States under climate and technological change (Burchfield et al. 2020)
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1) IEA [World Energy Outlook 2019] Annex A (RERY FUZ -SDYFUA) NOfROBHHFERETEREZET,

2) BEFE 2019F) OF UV ITNW—FIXF—EHE - GHGHEERBHN SBENHERMOEEEZET. StepI TROIAEHFERERLT2DO0OYFUS RBERYFUF -SDYFUF) [CHIFDRROEHHSH
REUEHEET,

3) BHEUCBAHHGRZEERALTFY YT IL—FICH13220304F - 2050FHROGHGHHEZ F8l. TAIE. HigERVUEHFDERICEVBED T E U,

4) IEA WEO 2019DIREERY FUFZFU Y TIL—FYFUF3IC, SDYFUFZETIL—FYFUF IR B, IPCCLECHBIHREEZ1.5CYFUFELTHRICEEL, TNTNDF—I YV —RITRSNBRE
iz U TEDF RN RFMEDRULE UTHRE (IEA WEO2019 P.758BKUVIPCC 1.5CHBIFREE2.5.2.1 Price of carbon emissions) o

5) Step3THEE LI RNIBGHGEFHED FRIEICStepA TRE U RFRMEZ R U CTRRDPERZETE, IR ESBRICKDHZEEDEDN S, GHGHIRICEWEZZVWEED IR MBZEE U,

FUVTIW—=TDRY MR MLOABRIEFE
Beaumont et al. DHEN'S. EFEERT—EADMIBZ201MEFEDTSRAF v I 1t &HIJ#)36~3565 (#I3,300K R)L~33,000K L) Litst. RIFAD [PETIRMLUSADIVERBEE] H'S. BAD SEHECHE
TNBRY MR MUVEEODREZ0.5%EHEET, FUVTIL—TOERNEERMICH1TS2018FDOPETERAAE66,894t£L. INSERUTHE.

Beaumontetal. (2019) Global ecological, social and economic impacts of marine plastic

RIEA (2018) M@ECHEHDRIFOE G, PETRMNLUTAI)UIBESR (2018) PETIRMLUSADILERHRES

TRIRIEIC KB RRRAEN DB K
WHO ' [Quantitative risk assessment of the effects of climate change on selected causes of death, 2030s and 2050s]
WHO: [Dengue and severe dengue] 10 January 2022

BEEICRBDFAPERK E~RHE]

S-SRIBILFE - BINMARTOVIINF—L 2014 |RES

EIRPEMRA EPRIIRADDRIFILEKRICDNTIASR Vol. 41 p92-93: 2020F6H5)
BREFDBTURY REARDIEE) [CHH2HHEHE

I—E—BRUHFREZRARE UCHELCBEICHD B0/ VUTABREZRUTHE,
BAREARDBITURT HIREBEDEE - (LZEHEIR) (Chh 2B E

RITOE7 YUY TEREZ B EIC ALFIERS KUBRIER OIS, TNZNORHRTRICOHD S A BEZRUTHE.
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