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AERRSBIZE W TEMATREREIS R D72 D 7 L — AFOBZE 2 B L LT,

2. HEBEE

(@IS OBEERZAMICT 5L &I, BN IBREWY AT AORHMEH LML, ZhErER
WNCRH S 2 FIEERET D, 77—~ 2 ~40BG~OHMMA L7 4 — KN v 712Xy, EREOR
WFREEZRT LB, RE~DEFHZRT,

3. WFEBFAENE

LT —THEED 3OO AT v 7T %2 Fh L1z,

O BESHBEOER

REEEFE ST ZNE T, SRBECTH LM RSEEZHNTAEL S 2V A7 2 TFRIL, 20U X
7 h R MES D RE AR AT T2 2 E N EERBRE - T e —F L LTI TE L, Ll
kR D T RUECZ KT DR RED L AT ADISEITIIRHEEERH Y . FHIE B DK
RIEDERLTEC DD TIEARY, LEBR-T, 29 LIEREEEE F BB TIckiEl L
WIS RITL PO TR ENTR R DKEDO T T2 A7 2L L DA[RERH D, 2 9 LI RHEFEMEA~
DOEFEIX., [IER EOHEBH TR LT WKIEEICEEINDIR LD b, BAKER EOLERTHILIC
SWRBEEICEISN D RICBWTEEMEN LI VET EEZ 6N, FLARERRR LS. REMRT
LEHE (MR E) PEMETEZDISEDNRESRMHFICE > TELMT 20V b 2 EHERIZBNTH, 29
LI REFEE~DRENEE TH D, £ T, KEETIIBEFEOXELBES ChH D TH#ET 7 'a
—F ] LT, REEEEZEBE L EIGSAM BT 7o —F ) OBEEEZEES L L L LI, @i
HOBENV AT A, FZOHEIGHICFEGT L7t A, S5, #EIcHZR ETLH700KRIZON
THEM AT T2,
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@ HESADEBRFEOBERLER

@-1 FIEBHZ

ISR A2 RN HED D 7-D1TiE, WSRO BB THLIRNR LT LV RAT 20 [HIG) ) % E
BLL, BISEODRLZNETELZEMMRTFERSLEL RS, &b1c, OTEI L TG B
T7u—F| OEFEZHICHESOWMEIGREZRET HT-DIE, MR THSC VAT ADOISEIZEEND
AieENEZEYICEET D EOTELMBMENRMLE LD, T2 T, VAT LAOMEFHIEAL S B T
bid 7L —bU—7REELZ L Ea— L, FICAEEEZIRICHR S 2D TE LI 7 L—2o L
LT, InfogapBEimild & SO EZ BT Z L & L7z, Info-gapBiimid. HE I B RNHEEM
DRESZDONTHRRHMADPRVIRIL T T, EEOLT T a v ORNLEATRREZEINT 57200
BERREHB TH D, KUEEBEIS O AR THR RS 722 51F, Info-gapHim 2 IEH T2 &, fEkoREE
OV AT ADISEITNIE SN D RFEEMEICK UL THDITHM A 2 WIRIL T, fESMICE R Sz E R
TAREHAEDO T CHll L7Z#IcROBIRSC, BV AT AMEREBELEZHEICELLDO VAT LD
TN E Vo T BN F RIS 2R D,

©@-2 ARER~DiH

FETBEAZE L7z Info—gapHiaic b &S @
FEAE T L— b RO ARERICHE A LA IMEO R
AEER IR oln, BAERMICIE, BEADOE=4Y
V7 A F10007 B Y= T b

(https://www. biodic. go. jp/monil000/) 12k -
WE SN BARINGDHRKRT —2 b, 4271y
(& 1~7 & —b; B-1.1) OBIAREEE OIS/
S AT 572, &7 1y R D2011~20154E 0
LB LN EART — 5, M EA10emEl o f
Bz LIz b D%, BIEORKREE L Lz, -
BTy RSB TISEL EOBIK & A B EL |
BZFTORNE O &K, 1504 LI K X *
RIEELZRIZb D& IR ESE L, 207 —  E-1.1. BARIESAROHZL2OHZMRTOY
ZIZED, BUEOZ AT vy hofE (EoE FDDT. RAV DB EFRIZ. ThENE
NE) BEOBMEREY A 72T Lz, 257 a4 TEMBIZRET S, 7 : b5 H#
"y NOBRES A Tx, £ 2 TRESTOBARE K, & BELRE/RMR. B BEHERM,
REX A 7L Lic, BARAYICIT, MBI L oMifE % 4 g BEEEAK, BoNERA Y MIEE
DOOBEREX A 7 (LT SHERT - HHILTEM - IR M. BIREORA Y ML R,
FHEER - WRRATER) oL, ZhHD 5 BT (Yoshikawa et al 2023%2K%Z)
EblEEEEEdRsREVWIA TE2ZOT 0y

NOKgREX A4 T L LTz,

2031~20504F- D55 > T U FNTHES W HRHREE O FER THIZITV., &7 v v b OFEEIS L UMK
XA THREDL BT 2ONE Y I 2 — LTz, 2OV Ialb—valildbizoTE, Th
FNoOBFEIIEGOERE= T 2L, TOERE= v FITFEOOMAIROFEHXIE Mean Annual
Temperature; MAT) DL > VICHHY T 5 ERE LT, FOSMEME L COIRREAICL D256 - 7HO
HARER B PR R IR A I 3 1 D A s 2 JH V. &UBEE & L ClidIshizaki et al. (2020) 12 X 2 BER
BEHAW, MELZERGDOEDLIETHE=yTEZHE L, DOENEFTT L7 2y NOMATS —
OWRE=yTFOL U TENND L, ZTORITFHITHIRT 2 EARE Lic, ZRBBIAMEEKD 7 1 > NS
TOBHBASLCIHN IO OFHBFEOBAIT Vb DE LTS,

Fko&Es 7 U A4 & LTiX, Ishizaki et al. (2020) 12 X 52031 20504F D 1kmZ U » R TOfEk
RETHMEEZ AW, 207 —ZI2id 4 >O%M5EE T /v (MIROC5, GFDL-CM3, HadGEM2-ES, and MRI-
CGOM3) I L TN 2 DDRCP (ARFEERREE) (RCP 2.6 and RCP 8.5) DFEENGENTEY ., Zh b LA

19



FREZS 5 JPMEERF20202001

BOELHZLT8O2DYFVANENIND, TNENOT By MZONWT, ZILH8X>ETHYF Y
F O FEYIE 20317205040 kL2 RIEE M & L, &2 XMEME Dbest-guess estimated L7z, Z D
best-guess estimate®DJLIZIIT H 7 v v b OEAFBFELI L OHRKEESY 1 7o b v HA25Hh L7z |
T. best—guess estimate?» S DD E SN ER oA TORBEIFT U AIZBITAEE OB B
FOBMEEEY A T OBBOEREEZ I 2 L — T 52 ENTE S,

ER T RERBEELEL LTI, FBEIZOWTIIBIEDOEE DI%, 75% 50%ERET DI &%, Kk
BRE X A TIC O WTIHBRO X A THMRFT DL 2RET H, ZOL IR BEET T, @ik IaHTE
AL, SRR OEEIG S 25 - i L, S BIT, ISR OERIEOH & LT, BHE
B BMHIEEOH Y FIZHER L, FRICHARIZET DRIOHEBBEDOR T ¥ V& e DS RO F
ERR L, bbb, &7 8y MBI HDBHseml b« 10em R O &2 HEBIEE L e L, b T
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®-1 ZL—AU— 7 B¥
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Ex5%0. FERSBHICOVTHDREISEN LT LHIEKR EOBRKESHOMEIGKE L THHT
HBHEIFRLRV, HDWE, WERFEM AT 2 ENTENIL, 20X B2 5HIZE T 5k
DY F T —%AEBHT I RBIEROFEELARICRDBANH D EEZDL XD, HASEHTIX, BR
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— A EBFEOEWVEEN T TITHFEL TS, Thbb, KEFEY A7 —712% &3 < TaKEIR O
BTHD, KEVRAIZD—=TIZBWTIE, EPERRESHRIVIBET 2 ARKELRFEIC, ZhE
THRAKOBEREL  UAMIEE SN TV o EFBLEEMEZ L0 2Rtk L, KREBRBERBAEO T
THAKRPIFEE LG EICBN T, ZOHEEZ LD /NI TH L0 BEE - FHMI b FFHiATe 2 & ITFRHE N
b5, ARIRECHRE Lzinfo-gapBlialcl b & O<KFHI 7 L— A EKEFEV A7 =T OB EZHKRAE L, 1A
Ky BRE, BEL VST LRI NBICET DS L #EIGR O 2, A ERTRER 7 L — A D
— 7 L LTS HE vy aR— ROEZ AR,

@-2 ZVL—2U—7 AT RO EYE T L OBH%
@-107 L— AU — 27 O AL,
% IR A T a kT B AT A
DISEEHZEIHETTUT 272D DET IV
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T T —~ 3BT DIRKET MAEENE
ITLTCWAD oD, Jitikicis T 2 £ 1R
B OINETRHET VOMEEITo T, Uit

I, 00 HE A A R S\ CERBS A < ELOH , -
B AR Y 2 2 O R BE & ik : =, g2
HILEAREIZT A, V77—~ 2 e Y M- 40
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YU B = OFERREEIE D €T A {kiL, Spatially and

£-1.1. YO H-_DEKEETH,
Temporally Explicit Population Simulations (STEPs)
5 )L (Visintin et al. 2020) ZEAKET /L E L THW $hik Btk () BRAE(K)
7oo STEPsZHWD Z Lz k- T, &fE, <L, =8l

DI, HOEREEH  EFROERR S, SRR Bk 0 S

75‘4@-&%&5‘1;:)%:@]. ’ﬂﬁ“éﬁz%ﬁél@ Fﬁéﬁfj‘r{t%" E’Zﬁ;(q:) 0.111 0 0
TF LT H I ENTE D, STEPs T, BIAREITY %2

B A (K) (] 0.344 0.382

AT H U T =ofEkaEsitET2 (R-1.1) , %
1THFZ2 (Zhang et al. 2019) TF5 6“7’:"}‘777"‘0){@{2!:
FEATH 2 o, HALEESH 20 ICARTE 5 RS CTh D REINE 11X, £ 050 LA R
THREDEMWME LT, IHIZ, TIEOBAERRBEOHEEICEENDD ENEL, ?io@ﬁﬁu
TRENEND—EDEE (drought weight) THEHAD T2 R E2MIAAALT, FiEoDBEIZ, T

X OARBEDFEIE T dH HKeetch-Byram drought index (KBDI, Keetch & Byram 1968) % FH\W TR 7=,

KBDI %

. BENE, KR, £ OMOKREFANERICE SV TR S 7,

NEZTRT5EHTHEASN TS (Keetch & Byram 1968),

4. HREOEBE

O BRI OERE
BEM T Fa—F LG Am R T a0 —F ORI E - i LR, RE(bR T S a—F o

AT LK F D FE AT RO

Effi3, SRR TRIN EETHNIT, BT+ —< U ARELRT . IR LEHMICENS
DO THEIZZ T ANRLT VA (Weise et al. 2020) Enzirfons- (F-1.2) ., —FTEFEL
TITFPREEY OLMIZR LR o 2RI T +—~ VAN KIBIIER TS A RS 5, —FHT [

WA B e — ) T W%FE#%{EU#%%h“(%?aé’i#ttiiﬁ"]’)?‘ib‘,ﬁﬂﬁﬁ)?k LTHET LN

DB,

TN EEETHIITEBELE Y e —F DR T —< 2 AT

RS ANBARR 72 RS BT & B 2 BTz,
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55 AR

BD22O207 T7AO—FEETNETNDOEHY (BEEFH 2022Z2HE)

= l[_4 {;%ﬂi m”’f_/m\f%'nﬁ/

SR LE T SO —F

#AE LR T Sa—F

mE HAEE L TWAREIIH T 2 A%, Fllans —EULEO/NT7 +—< ¥ A%MHET % L CRFETRE
BEOBESFHEOTTON 7+ —I VARBOLE  REREZHOEZ., T 25 REAT 28T
F'rf\'f"/U—'T‘o 7’D_'7_o

HEE BERBESETUZ 25 < ERECHEKEL., BFE  BHEZMICHE L2 b2 REBISET 5D % 50
DEEFRAOKRES, BEOBMZEDLZEIZY AL, VAT ANFATEARBEORZETAZ
hEBT 5, L. VAV HhLRETLENEHBDALZEIZLD

FHT 5,

Efr BGEEBLTFISNE#ETHORIE, B i7r—vr FlHLANTHEEI DRV, 7OV AWEEIC &
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ZZIFANRL P T, Fu,

FBAr TFHLE D ORBIC AL A oA, N7 A2y BRORENEHICTUCEXAHAIE 7+ —<
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2 & RO IS MR T, EERREIC @
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A BEISE IR 208F UHELZR-TERZ VWD (LEM) ZLitkoT, F&kELTONRT
F R AP SN D IR ENTNWDLEEZOND, 3OHIF, MONORILEZZIT T A—Y
ERSTRICTDNT r—~v U A~EESES EE)) T2 (B-0.2) ., BENZ, ¥ A-—VE%
GG ORIE NS OB - N KE R Y =2 hd B2 bNDL-0, YA MEOBREMES N
EEEDREWEEZLND,

a) Z1t 7

ThHEVWS AT A

RETEL
E=ARVA Sy
T AEEF

1

C

0 S 4~
AN /G

INT A —T 2 A

(e

&)

INTH =T A

X
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= = ™ g N7 =2
L% o BiEE | B Bi=E
S T
g NE
N N N
REFM (KR, MokEs L) BiEEG (KR, MkEA L
c) E&EH
EEHA BN RAT A EEHHIENS 2T A
ANREADRE BOBE DR
< A \< kY] ‘
PAY ;:‘ N\ v:r
g .
E [
k= k=
i
I -
Sl B

H-0.2. BHADIEREZTRIHMER., a) ZTbthH : BEOEILICHIE L TURATLOENE (HRERE
EHGE) ZELSEONDIEN, [KIBLEDREFHOELIZEY DA TLOREE (YATLNER
RKDINTA—IVREHKETETIREEH) PEELEZE. TAICEBLTORTLOEMEEZEILLS
EOoNDVRATLRELEANEL. BELEEESTRICTERVSRTLIEEILANTEL, b) wi
N BLEVRBEEFHETTC—EULDNITA—I VR EHMBTEL8EN, BLEVREZFHDILETE—F
UEDNTDA—TUREHMBTEELVRATLR, REANEWL, ¢) BEEH: BLMEELICKYIETLE
NITF—TRZRESEDIEEN, RIEIZEZZTTH. N ITA—T VR EHILUFOLARIILETHETE
B5VRTLY, AEICETIHMENEVC AT AL, BEANEL, (BEELH 2022%HE)

FROSEENOHEREINDIBISH 2 M ESEDEHEIZONT, BEMESLTEHOLE 2 —%21T5

ToRER. THEREZR DO ZERNE - JURME) | TBREORYEMN) | [V AT LADBE - e, HEES
P . TEWZRNEE] O4-o%mE - BEHRTHZ LT, WENA EOTOOHRRIEFGLND &
Zzxboile (B-1.3) . HEREROZEN - TR om Bid, B 2 BRI IS ) 72 2 N E
SHTRRE) LIEBREICRST-BICESEE LT AT —~ U 22T 5728, ZLHDOIFRRICAR
% (Chapin et al. 2010) & & HIT, A UHEEZAT 2N EFEICEDNE LR 2 E8H O URME) 2R
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THZ IR TRUE IO EIcb&ETHEE X LD (Biggs et al. 2012) , FZEHEICEH, ¥
MOEEIBRE CIEET 5 A A=THONGR EZB L THET L7255, [BREOREEME) X
Bx R ROBREEZ G2 LI - T, FERMICERBRE NS N > T L 5 R EOKITF S % #it
THZELICEY, RS HRRE N EmM ESE S EE X H D (Thompson et al. 2014) , [T AT LD
Ha7 - syt RN X, B L7/ — FRB TR 74—~ 20EWHEAR 2T L E@mL
T, Bl HhemiE hExm EsE s %52 0605 (Biges et al. 2012) , [EWZEREFE] Tk, #H+
@%%@Ki%%\m%%%%&g\%ﬁﬁ%#%@ﬁ%%ﬁﬁﬁ;ofﬁ&ént@@ﬂéﬁﬁﬁﬁ
ELTRIENICET 2 8% L7z (Seidl et al. 2014) .

 BINADERERE — VATLEEDODAE —

BRERDZHIK -
TREDER
ZiEh

REOFHEM
G 1 ‘ DER

POITew EIE - SRATLOBE -
SEUE, EREEDER

EMFREEDER

E-1.3. BEADIDODERERE, TNZALSEHIETELAKR (BERED 2022Z2HE)

VAT AOHEIGOBER, ENEE LT D ROMBIEECIL, ERFHRHEANEL G EN, L
FEORHATHLAEME TOFRNEL EEN TS, L LI OME&IT, BESCHKR EAREESE
HEHATREZR D THY . 2 bOFEIZRT D J)m ki %VT%\%%éﬂtﬁ%iﬁ%&%@
LWz b, BIZITREOCEE. MM - TRMEIED Ck. £, RERE) Of8fE (v, ¥4
=vF L) OZEESILEN., BREORLEMITEE O RMECAIEREOE V., BT« o sEiLmEs
AR EBUR O XH[# 72 & T 2 b, ﬁ?iﬁ%%i%#%&gﬁ%zgné & 7 B 3 A Y
AL ORI FFOFRIEG 72 L, HREM EoEFEEE LTHIEX DD, BASHLELTH, KE
WA T 25O 2 (KRN, 44, 2o, Kb, HTK) 00 BRESSHIEICIE Uz
VN s R OREEME) | MBI K DRI 0@ W2 O wALKE (B - ook, SR . R Rk
FIROmME GEFE) R2ERHY . TN BERERERSE L RKICESIICBT 22817 « %k 7] - =
BHZEELTWAELEEZOND, TOOI ) LIS EZNENOS I Y TLH > %L 1% [
LT HRERE - FAT - BEEL T Z e, TS\ BRI e —F ) o Kk EZIC K DA
EMEERE VAT RSEEERESZED T DK ETEA S,

@ HESADERFEOBERLER

@-1 FIEBHZ

OB\ TP L 725 1A BRLT 77 o — T 288 0T 23 B & SRR JE FTRE 2R PR A IC % & L
AT O DOBREER LTz, 725, Info-gapBlimil b & ST, REBARICX T 52K AR/ A
FE M (acceptable uncertainty) D KX & &2 A F LD ML E LTE#RLE (K-0.3, M-1.4) ,
COTRFRERFEEEOM (=5 ) BDRKXVIEE, VAT A, HD VI & g L8540 s
RITAFEEMEICH L THEETHD LN T ERTE D,
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tBTEH75r—X:
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kK MBEE LA
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N Sk oAl RE o
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‘ﬂ% * 7L RRIE / DHREE
LN
R (iv) BB
{7 [
| TREEM
8 (2 FRIED b DA E)

T EETE

B-0.3. [REEFEGICHTIELENIBEOEZOHMEE., PATLNZEAMELGTIHEREZE
SHELTHE - AT 5. [RBEEHICHTEIVRATLDN I —I VU RAEFRATIETILERE
FTHILT, BRKREOTTOEE (i) 25FETE S, FRKJEEICTEERELH D15
B, THEEMNIKEZBIEFEEVRTLONRIA—IVADEY S 2BENKRELLY ., FDT=
HIRTA—TVADEYSZREMEMAETL (i), (iii), PATSZETRELRE (HEmIc
BESNEZREBES) 2N T+—TVANTES&3I12HS, COBOTEREDOKRE A,
ZERARLFEEYE (iv) OXESELT, VATLADSBRES FROFEERSICX T SrEM M
=@ HDEELE D,

e | e
7 BAfE SEYRT LB

\\\9Z?AA
ﬂ—b

Lzamenr L sames
TRl TR
@Y RATLA @ AT LB

B-1.41F. CEHBHEVATLEBTOREDHE, PATLAETORATLBICHLT, FHEEHIDIS
BRINATF—IVANKEVN—AT, XEARELTEREIDE VD, EEHRAELERT7 TO—FIC
HLEDHIE, PRATLBODANBEEANBVWSATLELTELZALND, BHOASHTZE. BL
DATLIZBITAEGHBERERBOLBICEANWSZENTES (Yoshikawa et al 2023 %X
) .

©@-2 ARER~DiH H

e FME 2 A E L7 WA O TH 5 2031-20504E DMl B W T, &7 1 v hTHKT D & Tl S
NEROEERIE, 0.13 = 0. 16 CEYHHE#ERF A, L 2-20.0070.56) 2o 72, Z ORI OHEEE
A 7 (p < 0.001) MM (p = 0.01)IZ K> THEARY | FikEEBMKTL o bm <, LFHIEBMKTDH
S L bENroTs, EEFOHEIL, TR THRAMKLY b@Eno7c, —J7, 2031-20504F O M2 #8117
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DRMRDERE S A T DN TRISNT-DX, BELESMMKO 2 7oy hoArTH-7- (B-1.5) , 1
7'a oy MIRFHIEMKIZ, 9 17 ey MIFERAERMKRICER L, o X 1 7OHFKTITELL T
BB oT,

BAROEIS )T, 7oy MoK TR o7, RNiEFEMEZME L7Z2WVTHl (Best-guess

condition) MHOMBNKE oo/, REL T U BT OB AITIKRE L 2o 7 (B~
1.6), TR 2 — 2, HRT ey FEIICBWTEWRL LN, ZOEWNI T2y O
A TR TIE o ICiH SN2 o7 (B-1.7) » FEARHEEEZRE L2 TS OB K E
K 7p o T=WRIZ, WREE X A 7 ORI HEEIC A Uz,

404

7 | ;]

201 HERIM

104

40+ ]

301 — ;gﬁ

ol | RIS

o| E-1.5. BRA D FREEERE LN
& . (Best-guess condition) D T THEHBE LY
R HBHEATOEIL, YEIETO Y FROBEY, &

801, P AR TOIELR. Aimhbest-guess

201" StE=gitk  condition (2031-20504E O Thw) 235 1+ B FE S,

10- KAV bDBIE., 70y FOHEMKRE A FITxt

20 BT b, 7 AASEMM, & BELEH

o B BHHESMK, £ EREESM, X

. iR REEWH. ARTZRHERT.

201 LREEH gepsmsozToy bcos, BHS(T

107 DEEMNFTEEINt-, (Yoshikawa et al 2023

Best-guess ERE)
i condgition
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E{-1.7. cETFLREEBEFOSFTSELHMIA TOERKOHRFICET 2TMnDZBFTHER

FHEEM, ZontfzR(4 2 FEIZEHEK, BIREDORS 2 FEZRHK,

®E)

(Yoshikawa et al 2023 #

T AT OHERHE K (DBHSemEL |, 10emA) 23 A (DBH10emPL B) ~IMATE & RE LIz &, 2
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[Abstract]

Technological development of ecosystem-based climate change adaptation (EbA) measures was conducted in the
Lake Inbauma watershed of Chiba Prefecture, Japan. It was suggested that conserving and restoring ecosystems
in small valleys at the uppermost reaches of rivers flowing into the lake into wetlands can enhance ecosystem
functions related to biodiversity conservation, water purification (nitrogen removal), and flood control. To
achieve this, an increase in the rainwater infiltration surface on the plateau, which serves as the catchment area of
the valley, was recommended. Increasing the infiltration surface of rainwater on the plateau is effective in
ensuring that organisms inhabiting wetlands occurring in the valley bottom can adapt to future climate conditions
with rising temperatures. Furthermore, wetlands in agricultural landscapes can reduce the risk of agricultural
damage from pests by maintaining shallowly inundated conditions.

In the study on flood control, the effect of wetland restoration within river basins on reducing the amount of
flood damage was examined. The results suggest that wetland restoration in areas with many abandoned rice
paddies upstream can contribute to the reduction of flood damage. However, inappropriate site selection may
increase the amount of flood damage. Therefore, site selection is crucial in planning flood control using
wetlands.

A theoretical study on approaches to adaptation to climate change with uncertainty was conducted, utilizing
Info-gap theory. A method was proposed to evaluate the adaptive capacity of a system based on the amount of
uncertainty it can tolerate. The developed method was applied to ecosystem data to quantify adaptive capacity.
Furthermore, the concept of an "adaptation dashboard" was proposed, which visualizes and compares the
performance of multiple issues requiring climate change adaptation under the same environmental axis. The
results of the above studies were incorporated into lake watershed management plans and water quality

management plans of the local government.
Key Words: Climate change adaptation, Ecosystem-based adaptation (EbA), Ecosystem-based disaster risk

reduction (Eco-DRR), Nature-based solutions (NbS), Other effective area-based conservation measures (OECM),

Green infrastructure, Watershed management, Wetland, Nature restoration

73



