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RAKHIPH L OB AZE L, MELIET VORIEZIT > 72,

HKIOE S E O FEB I A EADOBEE LIToTWVWD, JHIC KV A FEwEIGE OB 2 B2
CORENTREL RS, BAOEEREENEEL TV AR ARERE~=2TV (£) 2V ¥ LK
THHTED L) IR EERMATSEMAER S VITERE 7Y 7 hbRko, S5IZ6DPE B & ICREW
i 2 A T X 2 EBARRE L, DY IV ZOHERMEZRDE, ETEL - B KRR EIC
K DRARE L BARIE D UK HFEH A R 2 BBME OB Z AT E L TRz, ZbOFEND
BB ERE D AT & KR 7=,

FREOBAKILE T T L LB EEOEE FIEIL, SR E D e — I VIR O WA AR AT
AN D, TABHE (m—h L) BURET L - REFIELE QK (Fr—L) TOMITERE DL

13



WHAT 7o, REKET VTR L2 BKICIANT R R S ERIL T —<3h bt anc b 02+
5, THIZLVHIRET VOBARLEIRET NVOEETRE AR EZ2HLNETHZ ERAEEE 2D,
@ FEROHEKIRE LIS X O OILES WAL IC 5 2 D8

FRECHEEE L 2L E T L2 IV, RESRO HERIRBR L OB ks KOS TT OYERIC L > TAEL S
IR IE T & ik o TA L S WKL (2 5 2 B B 2 30 U 7=, LHRIAIICBI L ik, BEORPUIT
Landsatfff EWE LV E L2 O 2FEH T2 (Moe et al., 2016b), ko LHiF|HIZVarquez et
al. (2017) WHEBTH DO RE %2 KB T HSLEUTHE F L &2 W T, &I F U4 (RCP8.5-Bal) & &EL T+
4 (RCP2.6-SSP1) o LHFIHZH B L TV, T b0 EMFIHZ AV, Lo E TR ILIEHE
BOBFMMAESE LV IE SN TV A HMIE FTEZIEICHEE L, fFko ik T 1308 25 o g ok T 28
ZOFEEMWEET D VI IRED S L BIBIF THEE L 72,

EREALRFORICE L CIdfEY U 4 (RCPS.5-Bal) &L 7 VU A4 (RCP2.6-SSP1) o+ HiFi .
T OBRE 2 C 2 BB LLHEKKRET AWNRFOBINZ T A r—) v 7 0B oM EMH L
TWb, ZOMIZE, T U AEOBI & R EMEFFM O 7212, BRSO DM E 3 DDRCPY F U A D
Fr24@Y OANBER TV ABMEHL TS, #EFEIT. WEREORFEDOT — % 2 H\ CHEBFRIE
HELTWD,

@ SR DT & R R

TS DR EICHT HEISK E R D00, AMEAE) L BRI, RS eIz -y
VAER—=2F 4 LT, BROBILROWERVEL ROz, 2Tk, @WoRE L - BEm % ikt
T57V =477 G, WREBIZERZRIRZFES E L TWL A V—FTay =7 (GP), ]
I - SE N $E 9 2 Mk o0 (3 8 2 58 o0 T K L2 - 2 JBAERI R (RC) . £ < OBKILE K2 RE S 5125
FHFRW ., VAT OEWIRAKHBEOBEK AL Q58 OEK) (RRP) 2 #555K & L Cabli 247 - 7=,
GLIZOWTIE, 1IN T2 mOBERREZE EEBEROmMEICRE LU T 272, GIOEMAIIBEFE
B (RFLA) L D75 USD/m2 & BE Sz, GPIE, WAL E O PR R Th 20 EARAM A1
mNF A L TR A RBL L, SR EITo7-, £, ZOEMIIBESF 7 7Y = 7 b (Rayakonsult,
2013) LV . 1 mH7= Y OB MIEEZHE HI9 Million IDR%Z AU 7=, RCIE., {EM F D30 mDOEFH & L
T, BHIZZOMIBEOBME A & Uiz, [WiE DA L2 kT, 6 mo#HEI%2 L CilEki & LT
%o RWiX. 2003771 km2Z MR ALICFHET HE LT, 1 m3DIFFEIT DOV TREE LA — k (JICA,
2013) K W IDR 70,0000 #F H & L7z, RRPIE, ®RE T DMk O EEMMA T & Uiz, HAKLHEDOZ )3
DETO B axtgi e L, 2 TL4.5 km2OmfEZ Kk e UCHR Lz, EREOBEISKOFAME LT,
BB AR & B X ROV TR~ T,

(c)  FEFN - ISR G IR K 2 i HE S Rl & 2 A (AR o T IS B~ 2 AFF SR
O ¥ x B H O TR FE R AT

FATHATNT BRAA L M, AR O E I EFEAFE ODALY) T+ 2, £2
T, SRS T HZ 0 ODALYZBETHZ Ltk > T, #EREZDALYC R L, /2, AV F
RVTICBITDHINOEDOERFICET 2GR 2 5B LT,

B2 R L 2DORFEKTHLANIEOMEIZ, DALYTRHME+ 5 &, SENEXTZERT L, 207
DI DO FHOFAN CTHEM 729 F EITFHE FTETH 5, BHIEICBE L CTid, BR@KIEDO84/—k ¥
ANVE (BEEEKIE) ORICHEERNRHELS 2D 2N MREHTRONDS & LIZAR « 5% (2009) 0
MRICHESE, DY IV E EHAOBHEKEOENEEE LT, RROBEMEKEBEI S, Z LIk
ST, Vv INFOBEBARRE L,

WHO2N0. 5 BANL CHMi L7 EFM S Py hL X 2 E L, T AT —~ 230, 557 BN TEN
LTWAEMZ L Lz, BT TV —RA > MIMENSEICHBETE LB LR (B
KEDOTXTORELE, BAROES, BVHIEIZEBAX N L A0S HO1HIfRE) & Uiz, HEX 7 — LT
LR HANOBEICIZ, V75—~ (1) 2Llandscan®F — X Z ML LT L7=F— % ZFH L7,

DX WL DEEBE LR TH-DIC, Uy VX TESRHEE L. 20164E2H (WE) B L O10-
1A (#2) OoZnErEimE3sEf ok - K- RBERICER L, $REIL, Oy WA ZIDEET 520

14



L LB TH Y . PER - R HBBERO SRS B FIC D X L, o VIR

260NE LTc, BALRERY A F =3y NIT 7 RBATERWEEENRZ WD, O EEIC
THAEZFEM L, #AEEE & LT, o RME (R - F£R_7%E) 28T 2130, BEUfED
REREZEZHNT 720, BEREEFICET2HENNEMZE VAL, EREEIERESCZERIC
REEKAFET D20, FEDPEFCHEHTL2EMbGEO T, KK ERROEFREL, ¥ WAV FIEED
920044 2 XFRIC3W R 2 TR L7z, ENOEEE XS U U72EREF TR L2,

BEARICB L Cid, @E1HA OIEROE 2[5 vy Y 3 — 7 HEIRE 22 (PSQD) DX 2>, RiK O HER O
BHxM O m A OMERZ M9 27200 ME(SQIDS2) # AV (W nb A > KRRV TRER) .

P L TIE, MEVEBOE T EM S F vV F — 05 RE(CF) %2, £/-, B REZ/HLA
DRI LR T OF ¥ V& — 057 REE (DCF) Z Wiz (W ivh A > R T EER) .

T BV ZITERT D MEIR K EE O R oA (B E R AR A AR (DALY) IZ CREAM) ORI & 394 L
Too BRRMOAMIT. (B L7 HEIR RO ERE. BLOKIET —4 & L TOCIMETD 225/, A1
B L L Clandscan& o, E£72, DALYAZH AT 5720 M E A HEE L, Fukuda et al (2013) 12 &
LHIERNEEOEEE T — X 2SR LT,

@ # A EEEETMO-DOBMES I 2 L — a OB

RS- BT 1L ¥ —E# K E T LOM-BEMO A ) &l & L Tt T — % (s X 0o %
N a—N) | BT — ¥ 28l L7z,

@ T B OFERTHHEFEIZ 3T S i iR O A O R

X ANFTHOEBIEHXERNRIC, BISRELTOS T VTR ERE, m7 AT VTR E
frfb, EIXE RN RBEOE NN R Z A L7z, £ CM-BEMZ HV, 201448 HIZB T H ¥ ¥ L
ZORME s TANVF—HEELHE L, T LT, BERMESCENRBEZEALLLLEORBEE =
FNANX—WEBEZFM LT, ANT—2E LT, 77—~ () BIOI 77—~ 3) TEE S =i
i (s, RWmPER) B X OHURR S S0 E vz,

WA, BREAR 0T 2 F i U7z, FaBicid, SMEIEAIRIE T 28 U CmEREO RSB b
VADEMe L, BEREICBWTIEIERFERL LT, —FH., TORBESCEHDOIZOIZZRLF
—ENEL LEVEEFEEAWMIEZVAOMHEE L 26T, FRRFIC, AT X b0 D, -
SL. IEPIOBREELRY | BY~DRE LML ®m A R B OE NIRAICE I D EEZ BN
B T T, FREBICRE L, 40FEMICH T 28 AMIE N2 £ L7-, BARmICE, EAa X
b HERAICESEARD Bk A b - KRB O xLF—ax b BLXOER (BF - EBE) OV
¥—ax hOZbEE, BMERFAECHBE LI SFTMLZ, T LT, ZhbDa A ERHEL, 7
AT AT A NEIAM LT,

TT a I BRBEE~ORLRBENRBESREEZDND, LL, =7 a2 8AT5 L, R4
BN ORI LD XIENR EFR L, 627 arBDyEBE R 3EBENTHRIND, CM-BEMIZF v /
F—RBETT NV EENLNZRIANXT T ANEBEEINTWNDED, BERAZFIMTED, Yy ILZITE
FHTT 3 OMAEEFMT DL FP. 20164E2H 3 L ON0-11 1 OFEFHAE O B & BT
L., =7 3 EARRE =7 oV IEE AR BT 2 MEAR R &7 o ER B AR L, )iz, 77
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b3 208, =7 a0y AmFEtEE U TR TRRZR O, IIFIEA (2002) DR THY | A N —X
BRSO EZHE TERY, T2 T, =7 avA—h—Koh 4 /% L v a— L Clfbitk
#(COP) DERN MR EZINET D & L HIT, hOA—D—ICEyAamEticonwWTe 7Y v 7 Lz, £0
FER, A NN— A ST 2 OCOPEH AN EL LUK TRETE 2 EER LT,
T aEAREO ERFEITARNICEATE Z2KEICRE L (BIETIIAAREZ S L7290%, RCP 8.5
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2018)

GEFD MY 7 4 —~DOXFZORFMCME (ZHNEREZ AT~V T 74— H =) T 7 a v
7 N OFER - FUTHERECILF G oE ) ZGEFO 7 u Y =2 v F—FXR—20F—% (118D 71
=7 b MA9DKBENTZEFZ L VLOBKEH TP =7 b, 290KBENTI/m— UL - J—T g
TRV OBKREET e =2 b)) 2oL, ikt 7 2 —OZ R ERZ &0 2 EHEIZHONT

BT 5.
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4. REVEER

(1) 20k L ke BRI
(a)  ZARZRIEIEIC K 2 KAEZEThxE R O # -6 12 i i A
@O SSP¥ VU A& MW HARDRRIZIS T 2 BRELA i i HLAL O B3

SSPL 7 U A 31281 % 20204 GDPH % £ 1 CO2k Hi I BLAZ (ton—C02/ & 5 ) & ONCHAHE H LB (ton—
C02eq/ T M) ZHEFH L2 (R (1)-1), EBFIEIE201 14E D ARSI HEI6EE P 7> B = L 5 — ¥ 45 2 L5k
L. 4088 Cd 5, CO2PEMIFHALIZEE L CIFHET T A, T A KT, BRI, AiRA T EDE RV
X—MRKR b EVE 2R LI21Ey, “REEDAE a7 Y — MR B, ZREEDIHE - K
L0 H Rt (BB E) 72 & OEXEM N m VE 2R L2, RICA 2 U HEH AL TRl
Bl KR EO—REETEWENZ R LT, TORBICL) ZRERRED ZREETHZ DO KR
EZITTERREL Lo TWD, HEHRE LT, KIZZNBELLDO A X VPR TIX <, KHO ;5
HUZIFET DERRIEAED DO A 2 VAERGEHIEIC L VAR IR b ORMFEALETH D, B END
HIEBIO B KD A Z TP EN D2, KBHEDO LD LV IT/hEW, FOK, BEkOA X CHEHRL S
WHDD, FORBHKDAZ APEHPFFICRKRE W, B OREIZE L TR THIOME TH 5 72
W BB A RO L WS, BEFEFZE (Nansai et al., 2012) & BAEOMEEIZEWVZ &L TR 5
Too ZRRABIRFBS A & L LIS D KGR WE ~ D 0850 P BB 5 A AR T 32 Nk L 725t kL OV 7
T3 LD AEROMIMMEDOEAEZITH, ZHICEY, 77 —<2hB%T 2 HEFMHRE~D
PRGN TIRE & 72 0 SR 223~ L BN D, - ARROMIMEEE XN E TS TW R o
TLOBRREMEZFF-> T D720, BREOHENER LER, BURI BN R > T 5 & PAE
SNDTEMDRFZITO Z&BROOEND,

@ B R AT S O ik [ 7 26058 B 3% o i A

THAEICLY, B X2k > T, [ELEEZE Z T HEIKOBEHPACIEMx 5 & T 58, K
FEEBOFBEIRICERNS D Z NS 0oTc, T LT, REFEMEEZH S LT, RESCHMGERE —>
W TLEIDOTIERLS, BV 9 DR REEHEAE L TEHEOMIF R LR TRT 27 Agree—on-
decisions” approaches® BEEME AR5k L 7=,

WA HITEL) Tl L2k O ERE S Rk d 7 0 — VIR T 51213 S 1l 2 % < & e i
FEM IR E RN MNEThH DH, FERSMIREEREREEL L LT, 7 U7 EHEERERRE, GTAPT
— Z~_— A EXIOBASE, WIODF —# N—R_ ForaZHuliiEEHEEENEIT SN, ZN D E2 R
AEEIT o7, FEHIE, R OFEMICIES Y, VRO L2205 BISCHIET 5 MLAIC L - Txh g ik
DOHEFEFEPHCEE M OFEME . REAMEROAE, HHHENRES BRI ZENDND, TV
[ B8 P 328 B ¢ OGTAP T — #Z _X— A EXIOBASE, WIODF — & N— 2 (IE A CoETH@EmL TV D
7o, T HBRICE S Th D WO BN A FED— 7, EoraZ Hisk [ pE 35 B 2 1 3R B0 7 kf 2 &
KM O, FEEZ A L TWD Z R,

@ BARZxIGE L BEM = E A O I & HEAE R

FRINEREREE HAMER T 5720, AFFEHITETI004E L LT, #itairo7, Hm& LT,
BEMIZHEEL Y LMD TR ERER L L2FERENE OO, MROFMEDZE CGHA) IZBIEDO T HBK
TWHER E e ode, WIEBF L WRERICERT L, 2GR CEAZRLTRY, BiEoEEE
MEVRELKIELTWD, WIC=T a ICERTLHE, BHET a2 L2 FREEEN R <
2H =07, TMEITEHA LW REEENEWERE R L, SHICSEVbEEOZT a0 OFN
AN E L /MEL 72572 8, J\ATIZ L > TEREOHHIGENN TS Z EBNRENT,

EHCZT arHEOHIRIC L D, BVHESHKICE DT Y A7 KT & WV o iR & 18
HISEMR L DEAL~DRBIZEH Lz, TORME, BUERBEICE W TS, KRB HPEIZ L DT Y 27
DREIF=TaVERZR2AREEIT-BRECTCHY, [UEEE DA THROP2. 6 THI4. 5 AR,
RCP6. 0 THI6 HRRFEIZ LY Ley, T X 91T, well being®D K FIZ K2 &1X, oLl Rk
&<, well beingZ ML & D WIT S L 723K 135 B Tl W AT REME 2 B T & 7o\,
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@ 2014 X A PKIZ K B REREEORE

20114E 2 A PWKIZ K D RERPEFEOREZIT o7, REEZ T D - 4E (Damage) 1$4I660MUSS, 1R
K (1oss) ITKI1600fEUSS Th o 72, HEITATEIME TS LE L THHR20EUSSO~ A T A Th 5,
BRIZEHD DX A OEROESEREGIXENEIL., BEDT0%, 60% Th b, TOMMA30%. 40%
ZEODDLN, KPLEFT VT RORMZEFTLTEBY, ZRUSAOHIKTIEZ%LLFTH S,

BREEAT IR IC L 2 MBS RITEEESHERER KR E Do 2 & AR —B T 2EmEZ R L
7o Fo. HEHEENHZEMOBEEZSP (Rice milling=°Canning Preserving of fish) XF O Iz
EHEOESBERINP DR TH, WEHRICL s TREBEZZIT TWD I ERMHERINT, —IRFEEITHX
BINZH A OHELERE VB AE RO 5T, SREE FFICE R 5. B8 EHEEE) (gt
DE WS AZRES, 25 TREEOPREIIES T ETRS32(EUSS, B A TRII9EUSS 22 & o J ik [
MEL Dbz, Flo, BESLHETTHLHRSBEADOEEN —EHEG RN LM, BEOAFELEN
HARDKITEER DN EREDA R S Te, RBICERICE HC2H kO EMEHE L, P S
N 5CO2EITAF TL 3EH0Tt-C02TH Y, TN EBEITHFE T2 EHMEUSSTH D, WRE L T AMKE
FEIC X 2 HE286% ., fLEEEN14% & 720, HEHEIZZ A 2370%., E2330% TH 5,
® SSP U AR ok TR pE S E B 2R O B

Eora} TNAIM/CGE O BB 5%t i 3% & VN TSSP1 L T3 3 U A 0D 20204E 7 5 21004F £ T D CO, 5 & 45 [ 1]
WCHERH L7=, 37 U 410020204 TliE2. 9E+10t— C0,, 20304F T3, 2E+10t— CO,, 20404F TlE3. 3E+10t-
€0y, 20504F Tl&3. 3E+10t— C0,. 20604F TE3. 1E+10t— COy, 20704E TiE2. 9E+10t— €O, 20804FE Tl
2. 8E+10t— €Oy, 20904F TE2. 6E+10t— €0y, 21004E TiE2. 5E+10t- CO, Tdh-7=, TR LT T U A4
320204 T3, 4E+10t— C0,, 20304F TlE4. 1E+10t— €Oy, 20404E T4, 6E+10t— CO,. 20504F Tl
5. 2E+10t— (05, 20604F Tl&5. 6E+10t— C0,. 20704F TL6. 0E+10t— CO,, 20804F T(L6.5E+10t— CO,.
20904FE TIZ7. 0E+10t— €Oy, 21004F TIX7. 5E+10t— CO, Tdh > 7=,

T U A 1AY20404E 70 5 20504E TCOL 2 B — 7 1T L, AR/ EENIZ A 29 OZxt LT, 7V 43
TlE, 21004 F CHEHESEI Lt 22 /R Lz, ZHIEmx ONET —42 L BT 5B TH
Lo ERNZEHT DL, SSPITIET AV, FE, A R, 7 KOHATRICEERBMEN A 50
72 SSP3TIX ERBICMA., BT 7 U A ERDE LT 7V W REOE A2 LT V7 B E b 5 Al O B3
RSy (i
® LCATFIEZE AW =AW LR MERE

I K D EMBRRIED LS & FAVUTHE D ERAIHE N — R L AFES— A THERF LTz, APE
&—xi£W’$FLtlf%@ THBEAS— 23w A Z IR L2 G R /R Th D, £3. 20114

B LA L &35, 5fBhaTh o 7o, LEEEHN—ATHDLET 7V ANR59%, BT VT M
m%u4b7XJﬁﬁx%\ﬂﬂz7%7ﬁ%%\77ﬂ/7fuwﬁ%%\%ﬁu&%®ﬁmu~w%&@o<w\
o WEER—ATHDLE, T7VHIRKHT VTR EORER FEEZ % AT 2 HIBIIAESR < — R
HARTI~2%RERN—FH, BRI —1 v ROE#EEITI~2%RES ko2 B3 ah b, Tk
s EEO@ S EBNIRKRR LA LERIEYCR S, WER EO—RE¥EN L N—J7 JeiE[E T
H2AZ G BISEREATRED DT B BIC X o> THEE RN LA RER “REXTH DL EBL NN
THDH, ZNHICEDMERFEEIITIFETH Y | 4400{5USS & 72 5, HEH N— R L EEZRX— 2O
A LR U<, RS FEEOEHARBRERT LOIC R ooy, LA miE & B0 A
NR—ATEERET VT R26%., HET T 0825%., 77T AVAN21%, 77V IB13%, A&7 =7
NDT%, T VT B5%E 257 EHIKOEmMN R >, ZHERHFICTOTRTT T AV BITEITS

ALY 720 OFERNREN LIRS 5,

@ RIEEBOR R S OfEH FFAMm

FTRBFWELH Lz, HALE, KRV TH D, REMEELIL AIMBHER 2 BEAEN, fl
fift, ZABSEUEEAE ., WEEETE., @A EME, KT - K3EE. WK, Wi R RIS XA RHIHEK
&L LIMEDBHERE T DAL EED S b v gl LMk s, 22 CHll EFOEEREHEL TWVD

DIZRZ 208, AINTIZIREIRAK & LTOCP~DE 8, LIMETIT AMmiAL (DALY) & HHifEKL (fhex
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BEARIEH) 22NN EL TS, WIFROYFT U A (SSPERCPOFMAALHE) IZBWTYH, AR
EBIE T & FMAEEEN L, ZO2OTHYEHEZEHLTWNWDL I R, ECkVWT, oo
e, LHIEK FESBEARFEH) | HEBETFEIKRN TS, £EDSSP (1, 2, 3) TH, :@m#
DHHENZVIZ ERFREORBEIIREZ VY, —FH T, ZBLREFOHFHELZBEESED &,
UADBIRIZKDENRZ D, Hlks %&wbné%mﬁéﬁmé<\%ﬁTb&mbhé$mm*%
%< 0D, DI, FRFRCW IR O FE i A e b R & VWi 5 SSP3T $ RCPS. 5 i (T AL IXSSP1 D #E:
22XV LRBFHEN NS LD,

WA EREYE E 2 DALY CHERF L7z, BALIXE HETH D, BEEWEIL, BiRdk, T 78, TH, ~
?U?%ﬂﬁﬂ%&bto?Vﬁﬁﬁﬁ#@&ﬁ&mNT&T%¢é<\E@V%Uﬁ?%??U7\

BEEAK, THOIRIZZ W, £72. 2< ZBERFLHHT 213 E, S NHEGENIC 2T R 21
EL EBEWREIIINT S Z EARENT, LIMEIC X 2 4EMEReMEIR g (BINES) ZoRd, Z 2 CIlIH®
HKIED28 T FEDO K Z IR L LT D, bR FEOPHENE 2 UL, & DSEINES, #apRda O Wik
IERHEEENRENSEODOEINT 52 &ENbMnD,

AIMTHERF SHTBRMBEH Z2A8bE, Wit L2bon, K4 1.1 GEAR) tX4.1.2 GEAB) TH
%, HALIL, JE RV EGDPH (%) Th D, HerT 2E. fEEEHEIL2. 3E+4 US$/DALY (£7,900) . £
W KRPEIZL. 1E+10 US$/EINES (£1.1E+9) & U CRREMEAE L7z, 7o, thaEAR (o T, LHiR
&) 1k, WIPER%k % 2.5 US$/US§ (=£0.88) THE L7, HEAMIZ ZEmLRFEOHHENSH 2 X, BE
Ao #5925, REEENEML, X bRELT 2700, BREAPEHZH/NENSSPIT
X, CRLRFBOPFEHENEZ D ERER LEIINT S, *ji SSP2 & SSP3TI&, RCP2.6 (SSP3|ZI%4E
V) M HRCPA. 5, RCP6. 0 & FEFNE A K& <D 572012 A2 L, RCP8. 5 TliE—HH N3 %
NRE— s TWNG,

SSI4IZ Ko THFR T O TRERICBIT DI 2 A MEHE L X DI olc, AIMRLCAIZEB W TS Z
NETEEINTWENSTEHMAOHENERIND Y, FIICHREHOBELZIV T LOLNT,
DX ERIL, AR ECOMREZRINT 20 2@Em T oICH-0, GEALMATH D,

B4, 1.1 : [URLE R O E ARG, HALE, JEFv, GEARE)

X4. 1.2 : KEZ xR O E HFEM, BALE, GDPE (%) . GEARH)

(b)) TFATHAI7NVTEARX L ML DRIEEE BT

O [BEEBEZRNRLE LT A 7 A 7 VBN FiEORIE & SCC (fEarRFEM) OFEE
fFEEBOWERL., Thbb, BABOIREHRT AP L 2B ERmM S OEGFHEIXL 3~
2.0X10° Eﬂ@mzf%otor$®$fiﬁ*%®%@ﬁwkf%b ZRIZOWVWT T U THRK
. FTHIERFEIKICE DHEBRRERE Thol-, LM ZFOERIIWVWTA LT VT, 77U B
ﬁ?%i?é%@f%@\ﬂ@%ﬁ_iéﬁﬁ%@i%ﬁiﬂﬁbfk%w:kﬂb#oto*ﬁ\ﬁ
ARVAZEDEBIINDITHARD E/NE Mol HHEETIIEA ML AT ZEBITREVAELR
KM TRTEE., MMEDEICREBZZ T 57204720 0oBLKAMITMOERICHIT/HEN, —
BB TV TICE D EHEEFEDOLIL 5 MU T THHZ NS, 1 Y4720 OBEKEERGN
IEFITKRE N, O OEELZ T DFmIEOEVPRERICRNT,

EM SO ERE, bbb, B EORSET AYEHIC X 2 EMFEOMBE ) 2 7 #4550
SHEIX 1.6~4.6X10° (Extinction species/ton) &EHEINT-., BEVRGE (\M) [XE)F§E (FM)
LK 2 fEEhoTs, KREBEETVEOETMEHMINE o7, £z, WTFRoRKEET LV, fEIR
i (T) ORBNEMGEM (NT) Lo KEhoiz, 1 CEAEDLY OMEEIA L, BB LK EET
NOBEWEZBETDEH 1 ~ 3 %EREEINT, ZHiE Urban (2015) OFEREES LTz, KT
X 1 CERAHZYOMREIGZHIE T LICHEETEL 2 L/HMAD D, FHIROE AR Z M LT,
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HIEHI O 1 Chi=v OffiEEI G2 HE L (K4.1.3) . 2O/, A7 =7, KM, 7 AU It
Hoam< . W7 7 EACKRITHRANTNNS WD ERR I NIz, AT =77 A U P R EE
%<, FICBEIC K DEIGA i L 0 INEETH L Z L ARSI KR ERE LTHETLOND, F
7o AW TIXFEH AR 1 ChHe ) OFHILOMEEF G EZHFHEL THBY . 7o 7 25 RN Hk
T L v bR EFER &SN LR RIS LT,

7.£09 -
6.6-09 -
z
5§ 5.E00 -
83 5%l
m ;s
£ 8 wotile
%y HE09 H 25%tile
cEa 50%tile
g5 09 ¢| [ 75%tile
B 95%il
£ E 2E£00 - I,Jl—] E] e
g X
~ 1.E-09 - 1.0 1.1 1.4 1.4 1.7 RCP2.6(°C)
23 28 30 31 3.3 RCP85(%)
0.E+00 - .
wy m <t ~ - W [22] = ~ -~
= = =3 = b= s b s = =
(=) o (=) [ o (=] o o [ (=)
(6] (U] [G] (U] (G [G] (G [G] (U] (6]
FM NM

X 4.1.3 : [ELZINC L 5 EM SN2 55 L Ui EAR % (C02 AL E&HEHIC K 5 MR it
WY AT DSy OEERRE,

HEBEOWERK, T7hobb, BMEBREDRETAZHEH L& O EEOE KL, 0.06
~ 0.11 (US$/kg) Td o7z, SSP HITIE, FERBFEAEDEMWEMBEIND SSP 1 OEHFRE I KD
K&mol, HHBITIE, FEEEEOK FICL BN K D KE L, RWTHREER K, 2 T, 2%
W, LHOKEZEIZZDRENKRE PoTe, —H, TXVX—HE LR KIZIZN DI THIMIZE
BII/NEhoTo, FEEEE~OREBNERTH D L1, MEFMET V&2 AV ER R L IFIEF
iz R Lz, REA 285 LT TS EE O EMRE T, Dong et al. (2019) 23¥EE L=
C02 DfEFEHE= X~ (0.1 ~ 0.15 US$/kg—C02) & EMLEEVEME = 2 b (0.04 US$/kg—C02) & [A]
BETHDL, SEIOHEEZEL THONH LWIEREIT., MEOHSEEL R L LIl ERKE
FEE LT, 10 fFLL ERE D o7 (H4.1.4) . HERDLCAIZI T B AL E PE D 2 B X REM I 23 5 < |
FEREELZEL TR0 00, SBYFHEBICET25HMIZHEAT L2 E03MIRD LN
LHiER L IRoT,

1.6.E-01 o
1.4.6-01
o
1.2.6-01 o
~ 10E01
o
o
oo
-
e
W
v
=2

L]

8.0.E-02 5

6.0.E-02 g X GCM1
0 GCM2
0GCM3

4.0.E-02 oGeva
AGCMS

2.0.E-02

H B |
—— e — = (na)

S5P1 S5P2 S5P3 LIME2 EPS ReCiPe
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[X4. 1.4 : SSP BIDOHZEPEMELRE (56CM D V¥ fE) & BEAFHITE O bk,

PERBORERBREETT 5 L THIMREEM (SCC) DREEEZIT-T2, TORRER4.1.5
R T, BRHII30USS & o7, ZAVTKRIEERBOENEM T 5 SCC IZH~RT 3 ~ 20 FRERE W
BE2rotz, Zhix, AFERICKET DAHEEHENEN 722 & L EBIRERHA L o722 LICL D #
BRRKEV, SCC ONRTR L &, &b HREE] ~OEENRREL, B2EROIZTESE HD, KD
DOz oNTIE TAMMERE ] & 4SRN ~OFBTFIERSETh-o72, 10 B D C02 4k
HML7esa, BEZ 13 KHOEETHY, HAD GDP OB LZ 3 BREICHYT D,

AERER

X7/ E 435

X 4.1.5:SCC DR IEHER (SSP2) .

Q@ HEHEBEMEO ML —FF 7, axRxT7 4y FEERLIEIBEEBREDO LCA

HEVET A 7 A T NVDAZ G EAToIRERICEINET YV VH, 774047 v KH

(BAREMEABREIHR) 285/ b GHG HEH &K E <, 0.23 kgC02-eq/km ThH o7z, T b/hS V> GHG
PEHE L R o7 DITERBHEOI AR VLT —2 M L72GE D 0.05 kgC02-eq/km TH Y | FK
T 1/5 BREFTHT2Z N TEHLZ RN ohotz, HHERCEREHEHAT LIS 774047
Uy R, BXHBIETIIRERFO GHC JFHEMICL>TIA4 79 A 7 kBN RELS B L, 7T
TAUNAT Yy RETIIEABRERKROBN N OIHFIMAZIALXF —HKOBNICEET L2 L TH
50 %, ERHEHBHE TN 75 %D GHC HIBZN RN H D Z L Nbhole, —ENICERETWEESD
R IAERWESAE, WYV CELRKRTHETTTAL AT Yy RETIEH 20 %, BEXHBE
TITA 40 %@ GHG HEHEDOHIE &L 72> 72,

HEBIZELTIA T A T NVDRAZ G EITo RIS LV, Ak (CCS 72 L) 2 GHG B
BRRE <, BXLZ 1.00 kgC02-eq/kth TH o712, Fb/NEW GHG HEHE LR > - DTN FEEDE
BT 0.01 kgCO2-eq/kWh TH Y ., 9 FILL EOHIEEN R R SNz, CCS OFRE LTIX, AKRDY
A% 1/3 £ T (1.00 kgCOy—eq/kWh = 0.37 kgCO,—eq/kWh) . KERH 213k L2 F (0.63 kgCO,-
eq/kWh - 0.30 kgCO,—eq/kWh) & 72-o7-, BAZR X —ZET 25 LCA FHMIFEAILZ <, MEI LI
FEMAERAZSD 2 ENTE T, AT AT —RMOLEKRIC I L, KBEE KIBERE, A A~ 20
FRXFAIZ R & < (FRAEAY 0.05 ~ 0.10 kgCO2-eq/kWh) | JEJJ. JEF ). KIDBZFHHINTNZ o T

(FfiEAY 0.01 ~ 0.03 kgCO2-eq/kWh) , FFFICKBAEBOFMERITLL . RNFALOREET &
WCEBRT DL ENARETH -7,

TITAF 7T HTA THA T NAZ G EAT o IofEFAT KR, BB X B R 2 & &
ROVEAIE, PE 3N, A~ AHkE BB RITIZIERSZE (2.0 ~ 2.3 kgC02-eq/kg) TH o7, H
B2 G s, AMESRITB X250 5 kgC02-eq/kg-HIflF & o7z, 1> T, WTFHNBRWVNITH
EEINDZDENCE VRN R B oTz, £, PLA iR L LIZEGBET T AT v 7
X, EMELE TOMEMIC L > TEDORRB LD (¥ v ¥ /3T 1.29 kgC02-eq/kg—HF. FvER =
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2T 1.91 kgC02-eq/kg—H#flg. ¥ F 7 F T 2.03kgC02-eq/kg—#5) 725, Wb PE R PET LV §
Wi hNEhotz, 72720, PLA TIE MU ER I VHKRORBEAMOIENKE N7z, FUERIIIK
ECOEENEALTHY 2004 4, 2007 4, 2010 F L HEEFEICDE > TEERBENSAHR SN TN D,
RIS VEIZOW TR B L T2 RN X =R CTHALZIT oL RBETEND Z L RO
RICHE LT,

WSRO LCA Tik, ZEF. WoKkas, MKRKIEERIRIZEMmM LIz, T4 79 A4 7 VEEUEE
WEBOFTMIZMZTCINLORB AT LAEZEANT LI LICLDRBEEBHEEORHMEL ALY CHE
L7z, Bl & U T2k o dEflk R 2 X4, 16I12R L7z,

4.00E+03
BI/C=1.02
o Bo=t12 T
B B
2.00E+03 BIC=2.06 =
HERILFE !.'.‘—t*._'i’:ilﬁ
1.00E403 ] I&P 2% Z |
. A r.- .
g 0.00E+00 7
E 1.00E+03
2 iR fEREE fEARfEE
" .2.006403
s
-4.00E403 =R A TRBGWPESEE)  EEB(GWPESE)

X 4.1.6 : 22 A x5 & L7z LCA, LCC BEMI (BEREHANLIZ Y ¥ BV ¥ T 10 EREH) .

AV KRR VT OEFEE R OB EIFEL . 2o, A U A= REEINTEL T, GWP A st
DHA SN TS, BOMEIZZEHRHERAIC L2658 (BEY XA 7{KB) THOENARKEVIZEDRITE
<, EOMEITZEREAHICE2BHATHVEN/NSVIEFINEE LY, BHIX LCC (FA4 7V A 7 0%
WU CRRENIIL Y BHAOMRE) & LCA (FA 7V A7V EE U CTHRAT HRIEEELZEAHE LI
HDODOEN) THER S D, LCA OFRERICITI[ELE), KRG, BREERICL2ZENGEND, &
K (GWP @mit) ob 0% GWP BIEWHEICE X -GA. [RELES~ORBENMEBI NI E LD
2, EHROBENHEERZETMAHDZENTED, ZhICA =2 ZFHAT 5 mEE#HEZFIHT 2
TET, RERENHE BRI EL G S, LCC, LCA WTN b REEICH R THEET L2 ENTE
Do

—J, HRIET -~ 4 BT DMRMREE T D 2 & CHEIRREE &5 ORI 2 R SR mom]
B L LCRBL LT, WP mWmlE 2RI LoD A I3 B L ERENIZIERECTChH o2, @tk
BB MK L TIEB L E oM 255 LN T (B/C=2) ., Ko T, HBAMELEIGEZMEA
B DH I L TEFEIC L DREEB R RIL 2 Ficm b3 252 LRI,

() FEM=EE R & BIEH Lim R A B &5 o 2 A E LS00

O ECoXHRMANBHEAFRESOAREOREOEMBROHEIERE L2008 0D Ty MEGFORS
R BATHREFERICELZEDOH 5 NIIBEMRCWIERE L DMEREIRDIERmNole, EHIT
EFR K ONEIS RPN EEL L EZ TWD A, e, fEIE L TWD AL FEEO & W AR & OV S 3R
b DEENELSIRD T ENTINoT,

FRRERET 70 —FIZ X 20 ORR, Kk OMED & 256 RITHIBIFIKET 22 & &7
V. BIEENFED 21 %ETIEHREHAEZABLTHLIVER LTS Z ERHE SN, BUFMNT
D KA Bt RATENC (T ERBS OFRE W) i /e ERE EN D, WISMHEA BV OIX, &= R B
DIENT., TGO 12 %IZHYET 5, MESAEICHF S/ REON, & b AME MRV O A3 Z 2 HIl 8
T, RO 3 %ITHYET DI ERNghoTe, K[UEETNC L2 KFICHT HERINE, BEMOLETE,
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REEEC L D KFICET DK EE OZ#ITIET IR E S HEF S v 7=,

@  FEFR &SR X D EHIE O — AR BEBR O TIEIL T LHEREN R STV 5722 5135
FIRICEF T RELWVWIFENEFON RN EETLNT L, FRIC, DEEOMEISK~OEE B FEFR
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[Abstract]
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Integrated assessment model, SDGs

In order to construct sustainable society by integrated approach for
mitigation and adaptation, how effectively and efficiently the climate change
issues can be solved with delicate balances between mitigation and adaptation
under limited economical and human resources were assessed quantitatively,
and it was utilized for supporting climate change policy developments as risk
management.

In this project, the integrated approach for ecosystem—based mitigation
and adaptaoin of climate change are developed. Through this integrated
approach, we found three newly and impoetand knowledge. Firstly, shallow
coastal ecosystems is the carbon sink (anout 5 billion ton—-C02 in year) in
global. Due to temperature increase and sea levelrise in future, the area and
carbon balance of shallow coastal ecosystems will be changed. Based on this
results, Yokohama City starts to utilize the cultivation of eelgrass bed as
carbon credit. Secondly, we estimated that capacity of forming coral reef
will follow the sea level rise. On the other hand, there is possible that the
forming capacity can not follow the sea levl rise due to reduce of coral area
by coral bleaching in sea temperature increase. Third, we found that efforts
to climate stabilization blocks the damage of ecosystem. To keep the
temperature increase by climate change to 2 degree C, it is necessary to
implement the counter measures with land use change such as afforestation,
and crop for biomass fuel. Land use change may prevent wildlife habitation
and reduce the diversity. We made it clear that to keep the temperature
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increase to 2 degree C is effective for stop of damage of ecosystem
considering effects of land use change.

We challenged to estimate global cost—benefit analisis of climate
change adaptation. Our target sectors are water-related disaster, food
production, human health, and coastal region, occupying the most adaptaion
cost to climate change. Cost-benefit analysis of adaptation to climate change
in above sectors by global model and effects of ecosystem are integrated, and
analyzed. To reduce the additional damage by climate change to the current
level, it is necessary to invest cost equivalent to 1.5 % of GDP in global
evey year under the warst scenario (RCPS8.5/SSP3). However, we can not to make
the additional damage by climate change zero due to the limits of adaptation,
although it could be reduced the damage of climate change by adaptaion, in
Africa and Asia where river flood increase, and the tropical and low latitude
region where the crop production is badly affected by temperature increase
because of high temperature naturally.

The most recent report of AR5 in IPCC suggested that the high risks due
to global climate change are concentrated in urbanized areas. This theme
conducts a case study on mitigation and local adaptation to climate change in
an Asian megacity. The city of our focus is Jakarta, Indonesia, where rapid
urban sprawl is expected to continue for the next several decades and
multiple stresses involving water disaster, heat stress, and land subsidence
exist. We firstly developed the urban geographic information database in high
resolution in time and space in global. This causes to enable the prediction
and analysis of future climate in urban area over the world. Using this
database, we showed evaluation and cost—benefit analysis of policies to
reduce the risk reduction of urban flooding based on mitigation and local
adaptation, and the urban health impact assessment and cost—-benefit analysis
of mitigation and local adaptation. Although economy will develop, it is
predicted that the effect of heat stress increase.Howevwe, increase of air-
conditioner usage reduces heat stress by climate change. Using life cycle
assessment, reduction of difficulty of sleep is rather than increase of
production and usage of air—ocnditioner, that is, there is high possibility
the air—conditioner provide the net benefit in society.

According to AR5 in IPCC, here is a need to implement the integrated
and quantitative evaluation of climate change mitigation and adaptation
policies. We estimate the costs of impact and adaptation policies consistent
with global GHG emissions. Damage cost by climate change in the end of 21
century is 0.8 - 6.6 % with large uncertainty due to GHG emission and socio—
economic situation in future. As a result, it means that the factor, which
we, the human beings, select, has huge impacts on damage by climate change.
Difficulty of climate change counter measures is strong dependence on future
society (population, economy, advanced energy technic, human’ s
environmental awareness and life style). To keep damageof climate change
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minimize it is necessary not only the activities to target of GHG reduce, but
a comprehensive society changes.

Finally, the economic damage in currency, health damage in DALY,
ecosystem damage in EINES, and mitigation cost in currency are integrated in
terms of money. Total cost to climate change is estimated as about 450 - 800
trillion US$ (about 3 - 7 % of GDP). This is first estimation of global
adaptation cost in the world. In case of AIM and LCA, we organized cutting-
edge results including sectors which we never consider so far. These
information are precious knowledge for discussion which world we choose.
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