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X<WBUIES, NFIE, HAOHRITHAERERC L »
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ZOBITMD I U e, BT 272 AE<EONR G K
RELBITREL Lo TWD, 19614FITI1%., 8 & T
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?K\%%&gﬁ®ﬂ R Y R BREIREDON %I T L, WG 98, AREmEs ooxs
EEIUEDA2%IZH 2 7=, 19894 £ 200142 1%, %%&gﬁi%&/ﬂa TR DKIA0% 72 > 7253,
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e R EEREDIZIFE60% I % 7,

01 HEDTZ AT EHERED, REFWICITEFE S TVD o::?iﬁﬁ%ﬁﬁﬂﬁmfé%@

X3.1.3 1961 H20114E T TO
HARANDEBZW - T EEEE L+
DOWER (0ita et al. 2018)

RER~DEZRIEHEEZE X, %h%ﬁﬁ%%%ﬁaNm&%Hftowwm% R C7ZAELS EEE
BT 2ONFOFMELZRTZENRTES, 61T, 2KELTOREA ﬁﬁi%%ﬁbf — A

W0 ORAEIFIZE HDNFE R Lz, [ANFA& &1, W\ﬂjm\w\ﬁ@%ﬁfaftmjé®&y
NI B GREIFRIEE LT EREERMEOANFICRIATZEEDOZL THD, £, 1975FOHEAND
BAEEENTVARBEMRESZ LICT D, BMERGFEN DL B AESBEOHR THRMEN LD
LEENENEETH S,
@ BEENEDEDDETINAN—ZDEMSEENE TR & HBEES 2 M7 D BR ¥

ERETIE, IPCCTHE¥EMICHVW LN D RELB & HHAIHE(L YT U 4 L AR THW 2O AT
FOVEBRE LT, Mix & EES YT U A ES L EME M~ DR B O R TR 21T 5 BFFE6 2 #E
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L, T, ZOLIREETFRNBERRS I CEOILIICKMEN, EOICBOROREZBIL T
THATHWEHROZLEEZRIEL, T LEZHE L, S OICKORIEFRER BEZIRETH LVl
BEOLODOED T, MELBEFSNZEEBLRMIEE L TR L (Myersetal. &aid 5 A2H 5
HefigR) . ZAud, AR TCIIESHE R (Adaptive management) EMEIENLDS, b EH ETHRITHW
LETNVBLIOZZIWCHNWDI R T A—ZENREETHLEEAR L, BREZFEETHHTET LD
RAEHFESGRIFICE L, BAELAROSLEIS U THEELEL (74— Py Z7HI#) | EF 052K
BL (EEFE) | ROBRBRICEMRT2E VW @R THL, JUELE L ZOMKIZE T 2 EMEHE
PERBIEMIC SOV T, TOMEY FAKZ#m LT,

BUR & BREREXECTRASN TV DEMSHEEB(LOET L_R—ZAOFRIX, T HF]HE LR
e EORRYT VA LBEOR EORREOMARDE TH D, JE, RCP8S (Wb D 4T
4) ZBAU (Business as Usual) & B2 T 0 E D MRFEMOHIE 7o > TWHR, T TICRBEEE R I
HORRERATEY . 204ER1OBAU & BIEOBAUIXFI U TRWE WML KD L2725,

R F VAL EROBIREICIE LT, COLIREERSLDINEHHEETT ML > TTPHT S, £
T, TOET N EOBME TR ZIFMICHRL, TONREZARCHAT L Z EnMbhs, 2L, E
FT LI LIEKIBICEB L S NREICESNTEY . LOBEOEWET A ZH WS Z T, Tl
NEGEGDDHZELEERE, ZOME, METHOMRLEDLLZ N L, ET VO TR EED DT
DI, BEOTFHOBKBIEDOT-DIZ, BH (VE—FE 7)) FRBEDT—XEEATOILEND
%, ECV (MWEREBINER) 12> 7-EBV (LAEAAWSARMEBIER) NIRESN TS (Pereira et
al.2013) ., HARTYH., BRWAED X A T501F . BREORER, AWl (BEEOFEMR) 7 EI3XRE
EGNE O FER R E 72D, EMSRMEORER TR Z 1S N7 b OIZ LoDz, ML
LT —#%HWT, BER 2V Z2HA L, BESAONITET VERRT S, T2 20X, ERITT
TR Y MR IEBEN R E L NS T RN E S ITEMmT B,

® REEENCHT HEMA SO [HHEIGO M (biological maladaptation) D Bl Fa ) AT RENE & L T, FEXRTFR
RN IS < FHIMEOEAL & MY —FF LR BT T NV Z 08 Uiz, FERIFREENBEG 72 & OB K
UKD o 556, BISEMITLT LR OFEEMEICE 2 & RKICE T, BEOEICHZEIZ X i
WrERLZLETHDEEIND (Matsuda and Abrams 1994) , F 7=, FERFHEIEHZZE LAY FM
ISR OB E LT, KEETBICLE D ~ T ANFOEDRE S O#E(L (Miller-Struttmann et al. 2015) %
FIZ, SR R (A - R o BBEETVERR L, AT E1To 7,
FEXAHFENFEFEZE L CEISEET VIILLTOEY Th 5,

Az, z) = Exp[-K(2) + a(z-2)],

K(2) = —k(z—=z0[t]) %,
T I T2LIH LR D B DI & £ OREFEEIME, Az, )X Rz, B D RIKOTEEEA 20
EZXDOZOEEOEIGE, alXIE RO S, KITERBEINAE T, z[TNIBRBEINAE ) % R KICT 5 il
7RE Y EE CRIRTO B, kIz23z, 02 G- & S ORBINA N OWELZ RO HBEHETHDH, &
WERBIREET LY . FEREMEZIZU TO L DI e & bIicBbd 25 ERET S,

dlogf
0z 7=z

= gla — 2k(z — z,)]

Z 2 CglIWEM z 0L H P OB DB, ELERBULSBLEBIZROBTH D, HHMIZIZ, AR
MRS < SEERE MO R 2T TREAE O EIS X 2585 E OB (GEIGAR) AREWITE,
FRBERPEVELE, SOICEMPORBMGBPRENEEES EIT D, (dlog f/02)5=,1F— ik
Ty EHTOIREMD 534 OFIPH T, MBI Elog/MIZIFIRANTRINTWD Z L &S L
TWDo HERMFRFFDR (a=0) & & AziTzPREE Iz, LY RE WL ETA, DSV ESFTEICR
V. 23z lZWOR L EHOFERBIIRENAE N 2R RICTDHWEEIC D, Ll adE, 2F D LD
REREMPEINTHEMIC 2D & & PEIREEITz=20+(a/2k) & . FOETZEM X D K& ISR
ERAE

Az=g
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MY —FFERRET AT, EOERE TCORITEEZX, RROYOEXZYE LT, L FOHH
T IVE AW,
aX;

ax; pibija;Y )
dt '

—X< X
1+ pl-aihiXi

dy P191a1X1 + P2920,X;
=Yf(L,X,X,,Y) =Y ( Y+ B )
2t = fLX, X, Y) "o T+ pahX, + paaghyXy,

7272 LXAT R OE (A%, VIR BROBEEE, ridZ S 0N BEKRBEMNE, midKELEc X 2EYp 08
MO E, g, b hIIZFNETEDiIZNT- L ORBORE L EEW > OZHE T 2 I, bjlLih
R BRI DN DY ORMBESILROFE . VIZAYR OISO R ST 2 Mg
L AXRBOBEIGCE, plIE@IRMEEZR L, p=1 b2 OICH#EB LM THHTLZ L, 026
WCHEHRT D 2 LR,
LR BT & o> TORME AR, MR R EHREHRIC LE, LT XS T RHT 5
D, BRTEET 200N TRNICR D,
o {1' if gi/hi > gj/hjor h; < g;h;/g; —1/a;piX;
Lo, otherwise

WLBERER IO BATE 2L, E R RO AOWELE O L5 & 2 T,

=q@—uy+k
EIRET Do T2T2 L, b IFIEDERTH 5, HERITZZ T, OO RITEIFE—FEL L, Bho
AR 720 08N ElT 5 EIRET D, L7‘_75>of B oot EABROMKEE & i, Ay

RICIRIFT 5
YR OHEICEIEIT, LTOXTERSND,

dL af P1g101 X1 + P2920:X;
=y ==2
1+ piahX; + pyah,X,

T L ) [praici(L — L)Xy + paazcy (L — Ly)X,),

2 TVIFMINER S BT, IS (b O S 2R T WL L 20 D LR HRIZ & - THRD L0,
EORITE L OYRRE TEDL D, BROIEERIRVEp [ ZLH R & 2FE O O ARSI A S h, fEE
BITREESC L 2BMOREERICELASND, ZOLE, BITEOERVED 1 LB VE®M2 25 2,
AYEZZOHEIC LTl GFAT % (Generalist) 2>, &6 O NIZHRHMET 5 (Specialist) 2D 5% 8
D, 5T, KEEET LY generalist & specialistD AN E D D0 E 9 )& BGHAICHE LTz,

4. BRRUOELE
4. 1 AWMEEE7 >~ b7V v MEEE W fRT
2o®%ﬁm%(mmmmam2M6ommwmlmw>%ﬁﬁbt#% BAEE COTMBERLE L
BE OB Y X 7 34K L L TNishijima et al. (2016) (2T 0 {EWZ LR Y 2o H
éo BRI AT 2R T BIC/2 D28, ZHiXOhashi et al.(2019)E L B D FERTH D, Tz,
Ohashi et al. (2019) & [AERDFER & LT, AN BECKED (FEERICEIT D) MIRICMET 5708
BEAL LG OBEERDRVEBENREREELZZITLH 2L, —HOBEIIE W TIREE B XK IZ
X5 LHFIAELORENRKE N L2350 D255 5, Ohashietal. (2019) & R L #FIHE/LIZ
R TREEHOEEN LD REWVWEEZLNDI I ERNDNYSOH 5,
ZOEEY T T —~(4)THEN. L= /)A€ 7 /L (Ohashi et al. 2019) (23S < K[fEZEB) >+ VU Afif
WrzMHnwT, AMAEEZT TR, KEEHY T HCES ANMIEEORE, KELE) & KL%
ROWELTEBWVIIFHMT 220N TED, BIEFEFTOTPMBEA E LT (Yonekura et al #Efii 47) |
GCM#% IV 7=RCP8.5, SSPSIZHS < KEAE) & HHF LI X 5 ikl % o S 3H 0 S35 ME e 35
i, Bk TlI%ERbEL, DY THE, FRT AV IR HREYE (43%) LVE»o7- (K4.1.1)
kﬁb T —HOROMIY A 7 D330%LL B &7 0 @mnns, KYE-OFEIIHEER Y R 27 D31 %A T
CFEEMEET CHEMRT D 2 EITIERARH D,
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F2OmAE LT, BEOWEHEY A7 132K LTHRITHIE (Nishijima et al. 2016) (2T h7e
DK<, Fttfcth £ TOMIRY 27 30, TobbLAERMERENED Line b borke1%dH
D, 10%LL EOYEHEIRY 27 BN D HDONB05%ICEED LWV IFERICAR -7z (K4.1.2) , RKFEMITA
AR T BT/ DA, T 4uiEOhashi et al.(2019) & & B HE R CTh 5, F7-. Ohashietal. (2019) & [A]
FROFEFR & LT, AN BECKED (FERICBT ) MBICAET 272 EREL LG EOBE%
WO WEBHENKREREEEZITH L, —HORBICB W OIEEL B XK IC X 5 LHFHE Lo w2
WREWNWZ ENG10D 22585, Ohashietal (2019) & [RIFE I L HF]HZE LIS e CTRAEL B O 20
L REWVWEBZONDZZENRDND SDOdH
1000873 A,
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PESER O F 72 2 BRIE LRI A L, KUEAEB), S8, 154, SRR, (ANRITEENC K0 B ARG & i
WHHI L2 e I D) BEREBR L EDLNDLIN, 2D ) bERRKOER Th > 7o HHIFIHZEIZIZ T
REAT R BELZERMICTR T2 ENTEDL LI Ro72Z & T, IPCCOMam & AEMBHRIESRK D
IPBES D& & A MBI 2 Z L N TE %, £ LT, Ohashietal. 2019 H U<, ABITRELE
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X4.1.3 1102FED B DOIUCNL v KU A D F > 7 BIIORCPS.5, SSP5 & RCP2.6, SSP1IZ 45 < KA )
& BRI ZE I K 2 Al % O SES HERE DR R GRAERITEYER 2, RO BMEIXS0E 4. Yonekura
5. i)

e x OFr 772 T A5 R A3 Nishijima et al (2016) & % Ohashi et al. (2019) & H3E 9 D%, Nishijima et al.
(2016) TlLiE & & [\l UARMRIE R M 3% < &0 9 BiifE THEMER Y X 7 55 LT\ 5 Z & | Ohashi et al.
(2019) TIEHEAEPL Ce < AR BEME O IREEZFH A L TWVWDH Z LIk D, WEROMIEMEEAED N E
FEYELCHEIR ) A 7 \ZBT D F%E D% < 1. Nishijima et al.(2016) & [F4%, @EORDHEBm NS % b &
WELETHITH-T-, LL, [MEEFH TV AICESL R AZ L, B TIRE L7ZiwE L [F
U 2358 < &0 ) AR & 1372 5, Ohashi etal. (2019)IXZ D &2 EE L TWH A, A BEMNH
HFEE - Th, EEOFOMPBITIZES R WEAENRE o liod, FOMIRICHENHZEEX D
no,

4. 2 AEYEEEODI N RENDARRRMEOIK L E T, Hins e

FRIZEBWTEH, B L OEANOM B LR RWIGES ., FE20FEEOGFHE, RO MG
CTEAT UV AZE) BEABROEH WL EIREN SEWNRBRLZERE~DOEBLIT, &P E TRIEAER
DEVIRIEZ SR> TWVDERH DL ERB65HT7- Y TRMICRBERERE~LZITE (LY—Lv 7
b)) o WITRBLZERENSHCELZ TT TN &, TIRIETEDORBIZE ST, 1EK & IXRRDIERE
i< (EXT7 U 2) (X4147) . Lol REFZECTIR2EDOAFEE L 5 CTEHETUX, 2o fF
EEITRVEMBECREN L X, MR OFERITREVERE»SHE CBNREILERT, 208D
RBRERTOBINEICHA U TRMEKEOEMNELDDIF, BEEA L ACHT 2BZENFEIC X -
TRRLIGETH D,
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=0.5;cii=cn=1;fi1=f=10; f =f12=3;[1=12=0.01@%/E[\@§+%%% (Kadowaki et al. 2018) .
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(7£) | Hi2 (R Z28A$ D EEILICYT 5 (F) . (Kadowaki et al. 2018)

COBBET AN, B & EIEICE T

520D BEBERIFENENND, £T, MK E S L

T DREOFAERZEH TS 2 & T, HEORBABRE(OTFREZNHRIZIMTE 5, BRI,

AR ETR T DREBLEEEZ W SN TERT L2 L. AMFMEAEENBIED Y 4 — Ky 7 &
EHHFTHEMAZE > TND 2L, LT (KRETIIAKT20) RHEZITOZERATZ—1LD 350D
BRNEETHDL LB nhotlz, Thbb, ABREMET IR LIcE=2) 7%
T, AR EERZEE L. »5EMBEOEEEO/NS 22~ 2 & TERBRORE 2 &

DIEMEICHRA TE D a[REM 2 RT Z LN TE 72,
IHIZ, ZOHRETIIEZT, L2

BATHIEFZEEZD L. b EORIEICH
BLEREWZ ERBHZ LI, REX
KU ASOMPES R F 72 I XN B RN
FERERNFE (K41.50FE1) OFEAN T 2
=7 4 DETTICKKT DA RERH D, —

. BREA NV ASOMERE D, E£21EW
B B ARBE NN R 25 i O O BRI TR D4 5 W]
RERDH D (X4.15) . S0z 5L, HiE
AT REFEFE A OAEBFEORE (12X, B8
BREA~OMmE, BEAOANOENE) ICEE
Eh D T LT, AERREIE DR B3 7L

Do MAATEREORZIRBREATZ T 2B S OTIX

[44.1.6 MO FRTOAHEIGIRZBRET HHIEEO
HorEB (Kadowaki et al. 2018)
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72, I ORI L FEMAEEERE BB -
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E) N ﬁ%&%i@ﬁlﬁﬁhﬁgfﬁ D N Eﬁl‘:?fﬁ Germany — Netlmporters
E@@;ﬂéfﬁﬁfﬁg‘lﬂf%%&)5%&%*@%%@50 UK {%},\ —— R L causing
[ ey
FE 7 CIX 2R CIRE O A I5 TR 2 R 2325 P — _ Emissions
LT, — B C IS O & o — Russia | Abroad
AP ORI LI 05 ( = e ;| NetExporters
41.6) . ZOPTIXEBILERREIC L D2 KE e o oeend S r bAEféct_ed
~ PRV L E—— Pakistan y Emissions
B & > FEAEMMAT A 72 T % ¥ 75: =J e for EXports
l?_ ‘77L A %) 753 ~ 7k EF' 0) j(ﬂ%*[_g% 6i%:\'7_|é% VC‘\ @i {é _2'000 _1’000 OChma 1‘000 2'000 3,000 4’000
EREY L VB D, BRGNS S Import - Export (Gg) @ Nwp ON20 BNH3 B NOx
EIORBRBEERT S0, LEBSTo | gy 17 g AHbE L i 22 58 oo (R B p X
ERBREDO XX TEBMDOFEAEKD | Lrr1020E (Oita et al. 2016) .

ZERERTIRRWEAS, T Loz, £
ERETTICB W CHM B EFORE A EE T2 ENEE L EMH LT,

4. 3 BHRIT v TV U OfFHT

AL (Oitaetal. 2016) T, RERPFHET — ¥ X— 2 RIREHRFRETT VB L CENE L OFEE
BHYOEEEEEEEZANVC, 1I8VEOERZ v b7V b (NF) 27 vE=7, EFBIY,
BILEROPHEOAFHE LTHEA L, KR EKBIZHEHEN D AR H 5 (BIEN) — A%k
D ONFIL, —# O3 E EEOTkgN/yrA w2 6 — 5 O 4E 72 E D 100kgN/yr £ T OFiPH & 574l S iz,

g = e . €

X4.1.8 & @ADL NT N0 E O E E & R MR TEE o B O FHERRG AR 2 NFO i
Mo SO RENT, FFI2EMBEINZ V10O TOEHEJ HEDORLY B %9 (Oita et al.
2016) ,

ANHDOZVAPRENM RO S EERZYEHED4T% %2 5D D (FE20%. 1> F11%., KkE10%, 7
TUN61%) , MOIORPEHEIZR T, RFRZ L AV KXV T A=A T VT, AFva,
TABCF T, BEOR%EED D, —F, TE, A KB, 77 P TOHEE N R ONFHE
i D46% & 5o, HROKEHEEREHEOK4SOUIEERSIICL 2 bDThoTe, EHEES %@
C7dEiE, BEZEOREXORIEHED26%% 55, OBRE 7 » 7V > Tk, MapfaiaE s
CO2330% ., KB 24% TH Y, e L TIMRR CKETH D, KInEERIEHEOWER] T
X, E SN2 ATREED & D2 HE (Nwp) 2325% ., NH32326% ., NOx7A328%., % L CIELR T A D
N2OA27% &\ 9 NER72 - 7=,

EBE SN DR DOEREIC L > TE UG HEEZPEHOEBIIIEICL > TRES B D (K

25



S—14-2

4.1.7) o MR, @O EEICHES T
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LET, MOEOHEBEENSLDTREIZL - T BN R B R #EE
AU AEC I N WHO
FlEEZENTWD, NOxENOIZRET 5L feEE

AFTATHRIL S HOD Nwp e NHSIBILT | gy 19 898 B A A D RENF & 2O R FIRO
FEROBRSD S 2 2 am L, HERBGIE | g i3y A< BEREZ £T (Oita et al.
B EIENODBAMIE LU EF <22 BU T | g01g)

ITHIADIZ D BZ 0, Al O Al
PEZETNOxZ KEICHEH L, Tooicmililiho KBEE I k> CNFLEH L TWD Z Licrk
%o BARONFEREHETH S PFEIT, NOxZ/MH L TKEIINFZEH LT\ 5, 2k, FEONFE
HNAIRKITFEETOENEZR T EEN D LG, S HICHEIZIINwp ENHsZ i U7-NFia it & &
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(Furuta & Shimatani 2018) , & DO, HHAKENRXR (GEIE) % OWJIILCIBFICH T 5K EEHOMES
IR EEGREZHE Lz, AERT 7o —F NIRRT ED X 5 ITHET 20025 L
BAE - B BOUR, HTfR#HE L OB RERM ZHEN Lz, ZOME TIL. GEIEO#IZEco-DRRD RN
DXL, FEEINENZEHL, 2OFEBBE CEm LCFREEZ M Lz, KEICEBIT S
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Fig.1) Taxonomic based model
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Fig.2) Functional based model
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Ecosystem conservation can be effective in mitigation and adaptation to climate change.
There is a trade-off between the economic benefits of current generation and the increased
ecological risk for future generations. We will predict future changes in ecosystem services
under multiple policy scenarios, clarify the relationship between global mitigation measures
and local adaptation measures and their trade-offs, and contribute to integration measures. We
will develop methods for predicting and assessing the impact of climate change and land use
change on biodiversity and ecosystem services. Ecosystems can contribute to both mitigation
and adaptation measures to climate change. In parallel, increasing natural disasters is a major
concern in society to face the impacts of changing climate. Ecosystems are also affected by
both climate change itself and land use change to prevent climate change. We will focus on the
heterogeneity of impacts in the tropical, temperate, and cold regions, and between developed
and developing countries. Using biodiversity and nitrogen footprint indexes, we will clarify
which country's affluent life is affecting the environment of other countries.

Therefore, we will develop a global database for coastal ecosystems and evaluate the
disaster mitigation and carbon storage effects of coastal ecosystems. We will also attempt
economic evaluation of them. On land, we have developed a method to evaluate the impact of
climate change and land use change on the habitable land area of each species, and climate
change and land use change under the RCP2.6 and RCP8.5 scenarios by region and taxon. We
will predict the quantitative impact of synergistic effects between the two. Based on climate
change and land use changes under the RCP8.5 and RCP2.6 scenarios, a species distribution
model for predicting suitable future habitats and assessment of the impact of each flora and
major taxa Established a method that can fauna. We find that climate change has a greater
impact on biodiversity than changes in land use, and that RCP8.5 has a greater impact than
RCP2.6. Regarding the future prediction of the global distribution area of coastal ecosystems,
although the area of coral habitat has largely disappeared, the area of seaweed beds and other
ecosystems has not changed significantly under the RCP2.6. Based on field experiments, data
syntheses, and theoretical works, we provide the scientific basis that is necessary for policy
makers and land managers. In this regard, our findings could help bridge many efforts for
climate change policies and biodiversity policies.
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