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RETLEDIC, RENE=4) V70N ER LT, REXOEBA I = LE2E2 5,
SICHRILTIZLL E 6 DO FIAICENL G, REFTE ORITAHEMEICE L T, FICHERFEN 2R FOARE
EROBALS, UTOFRIELEREIN TS  REFHEOESENERI X NOBE ; (REFHEICH
T D FIERGRE ORE ; RERRER EREHENCRET 2405, BE. BORW I O MmE ; FIEH
HBEOHRR CTHREBEEZRTFT 2 ; REHBEOWREICERT HHEERENT — X 2 INET D,

xR AEMASEROSHERNEB SN TE LIS 2, VWSRO HNE — BT 3R
RERFDTHD, Lo T, EMLRMEORELFHBEIZHRETT 28, S MAERS KIS E 2R E D5
B, RE FEERGEE GERAEERESH ) A~@R L) ORMOMERIEICT S, 20X 5 RokERt
. AW HREoY e S — M EERIND, EWMEERMEY S — MK D a8TiE. BRSO R
ER, TORMBIZESWIRERRX Yy NI — 7 ORFFCEELRAZEZRZT, T THEEITR&EZL
X, e — M EREIERNICERINDI R TH D, IR, BROSERORBESRME S Z — 1 (M
BERMEDOHFHEEY) 2 L, SBHROEMAY - B —8T 256, FEDOEE X EWMSIRIE
OV —hr L LTERETIEIMERNLHEEINDESS, L, BEHEME Y — 3 pEICE - T
B2y | DEMREOEDHBTH T o X (S, ik, EBLAKE, oY —T4 7)) BiERS
NTW5b, LieBoT, hu s — NgHEHOBRSLEDODMT — & ORFZEEMEDN, BEREHIE O 5T
DA T RZIR D AR B D
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P uf—bONL T AERMT L FEE LTEHEBON T o —FRb5 ; L2 oK E
RBIZ LT, MOBBIELHD D, SHOBMOME Y n Y — MIT 52 LT, WMEVRBREE= Y F,
ERERIKRE. BIRMMEME 20T ICIR VAL Z LR TE, AVSZHREO A Z - T rER BLOZEN
ICBRT 2 —E R RERFHEICK M EE S Z L BAETHS,

U AT MERAEE Tk, EWSHT— 2 2RI L OIS (RARE) 2ERL, akEm=
ANEEZEEL, YA MBRT AT Y X ATEENRSHIRZHET S, F4 MBRT AT Y XA,
CARD SR & Ay 72 oA IC L CRB LT 72 (B(D-9)

“CAR"D R Al FILOYX L
(- ) /7 T\
Comprehensiveness Site selection
BETE H A3
( ) BHMHEIAOEE ) I el il
Adequacy ~—— Complementarity
(3{ Eﬁ) ‘\\ /,ﬂ (*ﬁ*ﬁ'&)
> . 7| "ame Irreplaceability
Representativeness (BT AREE)
L (&%) \_ 4
Y
B2OF @«
et Spatial prioritization
~~~~~~~~~~~~~~~~~ x (Eﬁ’aﬁaﬁ‘/’)ﬂ:)}
"""" b
4

BROT R AL \_

(1)-9 ¥ A7 MRtk o BEA &M,

VAT MURAEFTEIEICB W TR BRI A FE L TRV AT (RaT7 V7)) §27030 XA
W, M GEPT) MOEMSZEME Y — 0 OFMME (complementarity) (ZHSWTWNS ; T7bb,
e A (FIZIIREXERE) ONEEOBENG, He OREXIZ, TNENERLRDLEMSZHEMED
B (Bl 20X, FHECEAM) ZMEMICHE T XX T, REXRY NV —727 L LTREOEMLIR
Mg B3 —F 5, FEMMEZ, BROICITHEARAICKT 2EELRENE BI2IX, S v FI—0%
BRYER) ICERTOIMETH D, MO T o~ ZERMEIX, &A1 bOT AT 7 2L YA N HE
DOR—Z OB TRIND FIXIE, Vo ~SHE=T L7 7 ZREX = 28%) . 5
Wil >~ Rk () ZREBEIZERE LSS, &4 FOREME (T 7 7 S8 oA
FEIOFED ALY (N—F ZEkME) PNMEEREHIBO S TEE I, Re EOEZE 2B REE
ENd, Wk, o BE (FEESCHDVELE) TRaT7 V7357 7 a—FRERTHo7=, BlZ
X, Ay FARY MRF—ANAFFANRNTARETHD, RaTICEDT Fa—F1F, Hx OHE
EMSLICEHE T 5, Lo T, R FEHEELRESNICEROHIE ((RFEX) DAL ERNED KK
(FEALRR 22 &) BDEUT 2L bbb D, Z0HG. R#EXRX Y NU—Z3IEDRITRD, —FH., itk
OERITHELEA Y — 2 BE L, BENREMSHRIENY - 2RBICHE TE 20T, HFED
VAT MEAREFEED BEM AT R > TV 5,

FRPEDOREE R EA SN TWD Z & biEh L T <, flxid, REEBEHIROFER X 2 7 (L& 4
PEHTE L C—HE 0 ICHRRT 2 D1, RABRERS —RKTTRICREEL 52 5BRAH 5, HlZIX, 5D
Mg D T~ ZERMEEZ RS BREIC L TEERESHIRAZ S ET 256, [HR/DOHEBE CREALHIET S )
LW o i/ BRI (ninimum set problem) TERALEIN D, ZDOHAE. RE{LTEEE I —
L OMAEOERHE L THELND, 2O T, TERENOROABMEZRIK 1 SR T5 2
EVNBEEE R, FEEREEZFROICRET 2700 LEBFEIME (BT A Z EEFEMEER L) 1T—
BBE IRV, ERFEFICLE o TTARMNS LW, TSI CHE LN D R/IMRERX R > b
U—271%, BOMBEELER LT IREVTIA] THDHZ L bERUIIRIN TV (Cabeza and
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HF

Moilanen 2003), K- T, fHAiMEIZ, RAEFEICI T HEHE
XEfER a2 bO#lK) 2z 7 13 ) XLD0E
A9,

DTN EE (REATREE) X, REBEOHRMEZRICE T D, HIGFTOEEE KT
WMESTHD: 1) REBEEZERT D LTOXEFHOERE ; 2) 25N EKbILIEHEORE B
WZh 2 2EBE, 5F0, BRCKREARARERR2EGITE. REEEORERICAAREEZD, WThIZL
TH, DIPARIE (REAFRRE) 3. 250 RE EOEEERLZHET HEE T, hatilko
BIRSCAaTOT AT RAOLPRCTHER SN TE (K(1)-10) . B FTHEREE 2 ARSI E A 1
T+ 2R A b H 5, FlziE, MOSHABWESWEERFEAaTE2ERL. SHFOMLTND
FMOBEHAER T OBRFICE > TRERAEEZERTE D, ZOHA., &2 HIBROEENFED LR H
HEICHDLFNENRREWVIZIE, ZOMBORBARAEE TS 2D, EE. TUNIZZ OfEEZ AW T
TR ESREERIRODT N Z ORI EEFML TV D,

(2fz2kE7T 2 BE) LRt (fR#
(R/ANBBBEEO W) Liex Do ~E K

HE

mELRFERET AT
E A o e T \\ -
3 i
53 i ) ‘_ Informed opp'é'ﬁuznisms
LD ., BIEOORMLE (D
E5 = BT
}% j; Proactive approach Reactive approach
I SHREVIERIT FERERIER T
g == . . s :
—Q H L] : it L)
g -
— IE. Uninformed opportunisms
K BRI 40730
BRI
£ ________________________
>

Threat/Vulnerability
BB/ E

K(1)-10 “HAIFAZORES” ZEFIC LCEEMNRERIRORE, REXKXy MU -7 2RET 2546, BEICHKE
PR T R IR, FATREREZEH TSR EHET L EAEETHDL, ZOMIT, RETFRE

LEBRSEBEOM S EMAEbE LT e —F 2R LT D,

VAT MEPREFHE TR, REHIEORE (TBP: target-based planning) A ARAIRTH D, Fiz,
e BEIIREBECRICKBM SN2 BERIZEICLEBKRTL2OT, O TEETHD, WREENIROKRE
Xry U —7 ORFHEEZFM L., BEAREHIEE ST 256, MONOREEELZERT LI L
T, BROREBBERO KR RMESCHEREERT 5, FlziE, ¥y v 7o oELE RSB OREICET
LRSI T, 2FEEARETHZLEZREEBEICHEL., BROREXN LN TV DFEE RFE
L. H50E, /N ROLERREXOEMEELRD D,

REREZEROICERT 207 e —FI2i3, MERBEMRIhTVWS 1) RERFILESY
TREFEIT RN+ T, FEERW; 2) REBETEMEOZZANEBEINDS (REK
ROBERESCHEBRREOEERK LD OEPUK L L TIRARINDENC, REBZEBEKICASAL T AN
H5) ; 3) REBEIBHEEL L GREINER1IHY, T HLZLERINWATREERH D ;

22



4-1501

4) REOLEERBIM SN TROY A MZBWT, (REBENERELLRWAEERH D (T 7T
A T REREATHRICLD) 5 5) ﬁﬁﬂfﬁt@%ﬁﬁﬁﬁﬂ%/\ﬁﬁ BN RTHEMTHLILER D
D, ZTOH, BHELRER (KELS., BAERFNTn X HSRFNER) 2 +oICBE TSR

A
vx%Am%é%@%ﬁ\%E&E%%%kL&%%%ﬁ#ét@@ﬂ%?%éuﬁ\%ﬁa%%ﬁ
ﬂbf THEITH) ZEIERYTHY, Lo L) 2tz L TRK@mb RSN TWn5b, LirL, BeEW

ST DIEFET iﬂi?ﬁﬁ’]@ﬁﬂﬁ XOE & RET T, EREEIEAE. Bl E, oMK X7 2 R/AMET D,
3@6%1%%%*& RORFR EOEET, REFHOZHELRBREZRZIET RETHA S, X &R
20 HEFREIZET A5 >OFANFETLNTWD 1) HELREETHD Z L ; 2) BIETEERHEE
ThdZl; 3) BIFEMGHTE ETRIREMEL ST L ; 4) BIFEHFEICES> Z L 5) BEIE(L
THILOMETHZ L, ZRHDBLRIZBNT, B9 HZonation A F T/ Y XLIZ K HEERIR
YA bDT 74k (spatial prioritization) ITALTH D,

Zonation7 /LT Y XA, #hERFM 2R FE2EE L LT, REEE GHEEE) ZH-T72OIC
BHEE (ARE) ORERWEF (BIxiEAyva) 2BRMAICEBEVWTWHEREZERALTWS, Zh
WZE Y, RRHAENEL LORENEOR KEEBEZ 3T TE 2, RELIZEDRET A MEIRT 7'
—F Tk, REBEE GHEREE) 2B ATV —fEE LTHhEIhd, 20k, FHTO
BREZ 7 PFEMICEETE 2V R LH o, —FH., Zonation7 /T Y XA, IREELOEEE %
MR 7R E L TR Z &N TE, REFHBEZRFT2 L TOFRESZY (M(1)-11) . oF
V. ZonationlZ X DM NIFERE DT 52 & T, WUIRKREEELZEEZNICORFTTE S, 2B,
Zonation|IREBFEN—RADOFA T a bNEA L TWL DT, D HBERMED 5 2 AT L TIT 5
ZELARTHD  BRARFHMET LT XL EEELTWAHDT, Zonation A F T LI Y XA LT
B

¥ 7. Zonationl, RAABFSHELABFOMECHERE ., HORE, KB L TV AL HIRE
VY, Core Area Zonation (CAZ) 1. FEDOSAIE OB (FrlCHPLA A /DT O 5 AmkiE N %2 &AMk
HEDICH R EZZRIJIZRELS T3 XA THDH, Additive Benefit Function (ABF) X, 1~ (@
FH) S0 OEBOHERICEAR L2 OBEZR/IMET D LI A FEZRRBITERS T AT Y
ALTHD, Thbb, CALIZA &ﬂﬁlﬁiﬁ@éﬁﬁﬁﬁ)%*@@i‘&@ﬁ"ﬂ[ﬂﬁiﬁiﬁ‘%X%iﬁé’\< RE<tkDZ
&L ABFITFEE-mREBEROBEN L, BOMBEL 25X /hES L, REeFREE R T 5 REXE
BEZEZTWNWD, ZOXHIT, Zonation7 /v T Y A LFELRIREY A &2 T 7T DERIC A Z @K
FECHEE-mEAMROME LA Z & T, KV EURREFHEZRBETEDLILEZRBL TS,
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B4 (1)-11 ZonationlT X 2 EEMREHIKD Z 71k, (a) BAEOY A MR, REB|BEEO S OHE, (b) 2
BFHEHa 2 b EEB LSS, BEREHIEOEM Y - I RES B LS, HERFIANEEB LN T
X, &% A b DHuman Influence Index (HIT) AAHMIBIBICHZAEN TS, THICKY, HESRFHICEER
A MEERBERENES AL O E, 2B, HILZV A o NI EHIGRZ2 & O NAISENICEE b 5 i EHE %
ELiofEEibshTns,

ik U7=Zonation 7/ 3 U R A& FVNT. HADEYZEEN Z BT 3 2R 2B SR HIR % 2 o
TV T L, EMEEEET e S — F e LT, HARIZHAT HHEE RS, 5655, B2/, €k
FETARE, WoOKFA213%E, BMH33THE, MISLIEI04FEE A=, Z O ik, F— I o E O ZE R HE
SESE I, 5 T ICEBO R A SRS L ER R EE IR E . FhENREICITo ([1)-
12) . ZORER, REBIEHIKOER NZ — %, HFHBTRESBER>TE (B((1)-13) , 20
HREM O AR —E X, ZonationDFHE 1L (CAZSPABF) (ZBEfRAR < B L Tz, 728, ABFORE
B e M ZE RIS T 9 2 M 23 b o 72, HMEE AR D RSB T., Ny FARITE T3 2828
HY ., BAFIEOFE LW T\ e, RAKBOEESELIRT, Fio, EKHHFHCRE2HBEOA
WIZER LTV, WAEORSEEMIEIE, BARSIE O PRI > T, 8 HUEE O (R4 48 5t Mk
F. BARFIEOMAETICEICHML TV, BHEORSESBIL., RiCEEROEMFTICESFL, N
BRI HHIE L T e, LB ORSESHEIE, B ARSI B FE o LHE I CF & O LE IR > T
Too 72E, BRERFEBITAETONEETHE L T, RAEEHIBICRE SN, SEHEMORSELE X
a7 OFMBIZETHHIHL . —EOSEER TIX, AOHBERA LN, 2E V., HI0HEM CRAEEL
EoRniikix, oo CIREBELEENELS Rol, TDZ LiX. SMIICHWS LM%Y = 57—
MZkoT, BREELHENE A2 LE2RLTEY, DEEEORESHENEE 22 L2 REL
T35,
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Step1 $ERE T & DESTHISIER D 1}
WK EBEE EEZ I NICE: B8 || mag

/f-x//w-f//«ﬁ/wf//e?m

Step 2 £k = 21E L i BIRUIRIRA A (3
ZHRNGEH TS

P e
LEE BOR DI - BB SRR

| HEEEIR D - BEREXDH

| /A 7}<

REXRY NTU—2LE
D 1= DB s

| wEEEY

B (1) -12 ZEMEE e RO BRI ST OBER, F—I2, B2R5EMHMBENT v X THESEE Y — 0
WE SN TWD M % O HEREEICZEMPELREIRO X 2 7L 2 To 72, ZHICES &, S E O REFHEO
BEMEZBHOMC Lz, 5 I, SR EM 2 EEMICON L, 2% 2 Bl L7 22 M e s aetilo X =2 74k
ZiTole, ZHICED | BORMICEBLAMREOmVRERKEE CHRREXORER L) FHlZ ¥ b2 Lk,
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J )‘;.‘m‘-ﬁx‘f'
L
L4 ¥
ok R L po
2y =
A £
v ’ ‘ f‘f&{;:" i

. A 1 G

f"r‘;f"‘r. ;@ L

i v

: i £
.. .0 I e
;"L{;;" ) f)‘ ¥
£ %
G v

K (1)-13 Zonation7 /=T U XA (CAZ) IZESWIERRET 7 oMK, CAZIZEOBKE F/MbLT 25 HF
ETHD, B, ZOFPNCRESEHOREIIL Y FIAMOIT I — L H{LEA E TEL T S« M
UR7NELELMICEAREIZ S BEMR L EERET v 21k,

BB O L LT, BRI 2 SRS L C 22 A0 28 e U O NENL AT T o B 4T o T,

Zonation7 /LI Y XA X B Cld, RELEECTRWVHEE (1 km x 1 kmX v ¥ =) ZZRKRICKHE
EL, FRIC Lo TEHMBOREBEEDOR TV VT EITH, SEIOGHTTIE, 2 >OBREHEFIE
(CAZLABF) ZH\V, AADOZLMIEE (1 km x 1 kmA v ¥ 2 X7 —)L) OZERMESLAMAT (X2 71k)
EiTolce ZL T, 1 x lknA v ¥ 2 HORBEEERA T EHMEL L, REEEEX T OREWH
BiX, mVERE SRS ARG SO PEO ILE A ISR TV (K(1)-14)

B, BRHL A v 2 DBREZ, REX TRVHIE) S50 T, BEFR#EX CTHER A BRZ RS2 &
BREOHE (ELmEEO 9 %HEY) | &S, BEFERE X TIERMZRBRFEBHEI2 3RV Uk (E Lo
9 %MY) IThMT T, EERBITITo72, ThICL Y, BEREX TIXRWVHIRICI T 5 8R4k,
M REXN CTOBREREHIKEZ, EF I CTCRAaT b l, FHICREX ZRET & g, BEFiR#E
XA CIEMEH 2R R E kA e L (K1) -150 TR O EE, #ARGOHK) . Zhic X
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V. EMEHRMEREOED N 2L T 2 REXOHHFE L LT, BEMAFETRESNZELREO 1
TRICEENDLHBEZH T LT,

CAZ ABF

BHFREROHNENTBEWES

B REXEERYT 285

B (1)-14 BEFREX D ZERM D4 5 8 Lo R B o/ E, EERRITBEFREROEMOHEBE LRV
Bo TEERUIBEGFRER QM 4% B LA IBAKEITIEHE 0RO BEFRHE R, MK OIS 053
WA R #ERX 2R, £ LT, FRAa, ALroa, Heomiiid, ReEEER a7 o BA2%, 1%, 17% (BmHE
) BRT, ZONPIE. SRR GES AR - ok - WA - R - B - WRED) 2EiL 1o
Tz Flo. EHBHOMIIV Yy FIRA OB TIY —, EWEFE, BOFAE (EBRY—ER) TEARAT
It

5. KHFRICLVELNTHKE
(1) BEHESR
A7rY =7 FTIE, SETEBSNCERLEREZE Y /7T —F LR X THIREEM & L TR

L. ZThziERAL T, AADAEMSRMOBEREMEFOA V=X L22MHTHZ L2AME LTY
o K70Vl NOMFINLHELNLERIT, EWHEEY - EARFOFRAMEEZ LR, %
W ERP KR E VN, RIS, WG E O LY SRR E I E M 7 B R R X OB E ST,
SIS (REAEY FH) BRORE V. HARIZE T DHEE RTEY & FHEBIWY O FE LMD AT ki
FU, ERROEBBEELT TV IHELZ Y 0 S — M LAMSRES v ARy S 2 E &/
IR T2 LR FRRIC Ao, THICKY, EMHBERHOMRBEDO G, EMSERIE 2 — 5
Prosmlgell e EENRZER 2 2= 4 Thm<<iHicsh>25 %,
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(2) REBE~OER
<ATEHBEIZIEA Lo E >

AKFaTxl MCEIOVHEELEEMESHEET — 2 2 HNW T, B - JREKHIKICK T 2 HaEZ L0
RA PHEEEZFAE - ML L, T#3E - SRR B REERGICEAT B EER) ~OFHiEitr
Tolz, ZZTHWEHREEEEE X, IUNBSERE L TV DIrreplaceability (22T 282 D72 SFE)
- 1=,

Flo, A7 vzl MCEXOBELEAEMSHEET —F L Z20ERB VAT 22 b &IC, W TIX
EMBIRMEE RO L 2 DIEAEZRFT L CW5, BEMIZIEZ, 1) BLLTo X0 MR AEwaAh
T A Bk &R R DB - MEE RS - FHEE - EEMHEEMICH L TER L. 2) BRATOA
MERRMENSZ — NSV REEFIRICET2HE8#Z2REL., EHIC3) AMBZHEEOMIME L RED
FRMEEZ —RA~EFHT LI 2HMNE LT, REBEREAFE L U - EARERONEZITR > TV
Do DX BREBT —FOWBELECAFBNLEEFHEONRIT, BL Lo E LT3R
HLF T, FAREORESBORBENO A2 L PRI ET 5 EMEEL TV 5,

<fTEBERATHZLEBRRRAENDIRE>

COPLODEH BIEICH RSN TS & 51, EVELHRMEREIERMREERETH D, FiZ, HT
VT BEORAKL, EEEPLSML. o A& T FOBEPRE R EMEHENES Y bR
Ry 8 O—2L LTHBEMITIERSNLTWDS, Ko T, AMEZRERBICL > TEN DO H HREE
RONMRERPBHBELIR->TWD, BEMERE LT, LTRSS 1 1) HAOHEE RAEY & FHEEY O fE
SRR T — 2 Z W ZH B R REHIBORE ; 2) a RAEMDERZ O L EFRicESn
TR RERIRO 2 a7, Zhb kY, EMERUEREOED N 2L T DB RD THT 2K
EEZICRBETNED] BHLNE o, o, BERMABETRES N REX it ROBERROD 72
KEBIMETRT DLW EIKEEIE] ZENNICERTHTODEER LI L ML,

HARDBARARIT, B - RBOBANLHEEMIONTELEREL DY | EMESHRMERED FED)
PEEE<IERY, LAl A7y =7 FORRICLY, REXOHREESHRAROHAEX 50 R
EL., &5 WA B REEBOEH#GFTE Z, ¥ A7 MUREFE O THRETT 2 B8 T
7o THND ORISR, BREEOMERNE (EWSHREt ¥ - HRAER, REABHEAFEI 2
L) ITEHMICHERZUE L TR Y | AFZEORRITAEDSHREDOREITEROETH (B AIX, &3F - 5
BRI o SR B R PE R SR~ 1 T iE B %) ~DHBRE QD Z LB RIAEN D,

6. EBRIEFBIEE DRI
EER LR B4 - ] U7 BWIC BT 5 EM SR OB LR SRS EICE T 2%8, ho ¥ —
s%— | i Atte Moilanen * ~J)L U F K5« 7 4T K, Joona Lehtomdki « ~ /L U F KRG« 7 4
7 Fa

AK7aTx 7 bO—HIZ, ~VT U FREOREMNIEE & OEBEILFEMIE E L TEM L7, Moilanen
BizIE, VAT MERARFTE S B O EERA 2R T, fFRI. ZHNREEEMBRERE L AT ) 7
THTNTY ALY Y 7 b (Zonation) ZBAFE L TWD, FAAN—iT, HEEHET V=7 OB
BRI D, BAVWOMAEELZFHM L CREEITV., LETOTFT—2@rEED TR, I HIT, HEE
WCRIRSNTZEZE NG, BERRFZERV —F— o7 7ul=l N (K7 VTEMESHEESRY NAKRy
NDRE— R L RAEEIEONRE) OTEBREEZHNT, ~V T R REOMAER ZHRIEL T, H#Hit
BIaTxy NOMREMBELS T, AT rP =7 bORRIZ, 7TVT OEMEZHEMER Y FARY b
BT S, HIOKRRIESTZV AT MEREFHEOMZETH Y, 4% L2 D058 EIT. EHERMIZ
bEmiHMicnsg Z EMRIAEND,
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7. FRERFE ORI
(1) sEEREK

<X (EFEdY) >
1) Y. KUBOTA, B. KUSUMOTO, T. SHIONO and W. ULRICH: Oecologia, (2018)
Multiple filters affect tree species assembly in mid-latitude forest communities (in
press)
2) T. SHIONO, B. KUSUMOTO, M. YASUHARA & Y. KUBOTA: Global Ecology and Biogeography,
(2018)
Roles of climate niche conservatism and range dynamics in woody plants diversity
patterns through the Cenozoic (in press)
3) Y. KUBOTA, B. KUSUMOTO, T. SHIONO and T. TANAKA: Ecography, 40, 3 (vol, issue), 436-
447 (2017)
Phylogenetic properties of Tertiary relict flora in the East Asian continental
islands: imprint of climatic niche conservatism and in situ diversification
4) B. KUSUMOTO, T. SHIONO, M. KONOSHIMA, A. YOSHIMOTO, T. TANAKA and Y. KUBOTA:
Ecological Research, 32, 3 (vol, issue), 299-311 (2017)
How well are biodiversity drivers reflected in protected areas? A representativeness

assessment of the geohistorical gradients that shaped endemic flora in Japan

<Zofhis ERER (EFERL) >
FRICRLET & FHIT RV,

(2) NEEER (F2%)

1) B. KUSUMOTO: Conservation prioritization of the Ryukyu archipelago: a multi-scale
analysis demonstrates the nation—level importance and intra-regional priority areas.
EEES VAR T L TEMSRER SR FORAR v 7 n AT L VAT MURAEFTE Z O <
" 20173 H, ARETH.
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scheme” AARAEREERHE 64 RIEEKRNE, 2017434, HAL.
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4) K. FUKAYA, B. KUSUMOTO, T. SHIONO, J. FUJINUMA and Y. KUBOTA: Macro-scale species
abundance distribution inferred from widespread vegetation plot data. The 60th IAVS
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5) J. FUJINUMA, B. KUSUMOTO, T. SHIONO and Y. KUBOTA: Revealing ecological advantage of
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6) J. FUJINUMA, B. KUSUMOTO, T. SHIONO and Y. KUBOTA: Roles of plant clonality in shaping
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Society, January 2017, Tucson, USA

7)) FARRKES: FEOHGENZ— A7 BB T o X050, BMEYMAR TG
IS, 201T4ELLA . M.
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8) T. SHIONO, B. KUSUMOTO, M. YASUHARA and Y. KUBOTA: Effect of selective extinction and
range shift on diversity patterns of temperate flora through the Cenozoic. The 60th
TAVS Annual Symposium, June 2017, Palermo, Italy.

9) WEE.C, FARKRS, IR, ACREEBR: BERSIEOEEE TR T DB SERMEF
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111. #3TAbstract

Spatial prioritization of protected areas in East Asian biodiversity hotspots: assessment of
conservation bias and long-term effectiveness based on ecological big data

Principal Investigator: Yasuhiro KUBOTA

Institution: University of the Ryukyus
1 Senbaru Nishihara-cho, Okinawa 903-0213, JAPAN.
Tel: +81-98-895-8561 / Fax: +81-98-895-8576
E-mail: kubota_y@sci.u-ryukyu.ac.jp

Cooperated by: Institute of Statistical Mathematics

[Abstract]

Key Words: Biogeography, Biodiversity, Ecosystem management and conservation,
Macroecology, Protected areas network, Spatial conservation prioritization, Systematic
conservation planning, Zonation algorism

To create the database of biodiversity information in Japan, a global biodiversity
hotspot, we compiled species occurrence data for multiple taxa across vascular plants and
vertebrates. Phylogenetic trees including all species for individual taxa were also estimated.
We mapped geographical patterns of species richness, phylogenetic diversity and evolutionary
distinctiveness at 1 km x 1 km grid scale. Specifically, we modeled the distributions of 6,235
species (amphibians, birds, freshwater fish, mammals, plants and reptiles) using 4,389,489
occurrence data points. For species distribution modeling, we proposed a new Poisson point
process (PPP) model to improve the issue of spatial sampling bias, where environmental effect
and sampling bias were explicitly modeled in separate clusters in a framework of quasi-linear
modeling. Using the predicted data of species distributions, we revealed macroecological
processes that generated biodiversity patterns along environmental gradients. We assessed
conservation planning in Japan, based on biogeographical findings and spatial patterns of the
current protected areas. In this gap analysis, we showed that the existing protected areas
network (PAN) poorly captured potential biodiversity patterns, especially for vascular plants,
and then identified priority areas to improve conservation effectiveness of PAN. Moreover, we
applied the Zonation software for spatial conservation prioritization (SCP) to identify a
balanced and area-effective PAN expansion in Japan. First, we analyzed each taxon
individually to understand baseline priority patterns. Second, we combined all taxa into an
inclusive analysis to identify most important PAN expansions. Human influence was used as a
proxy for potential socio-economic cost of PAN expansion. There was remarkably little
overlap between priority areas for the individual taxa. The inclusive prioritization analysis
across all taxa identified priority regions in particular in southern subtropical and mountainous
areas. Expanding the PAN up to 17%, as agreed in the Convention on Biological Diversity’s
Aichi 11 target, would cover most of the ranges for rare and/or restricted-range species. On
average, approximately 30% of the ranges of all species could be covered by the 17%
expansion identified here. Our analyses identified top candidates for the expansion of Japan’s
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protected area network. Taxon-specific prioritization was informative for understanding the
conservation priority patterns of different taxa associated with unique biogeographical
processes. For the basis of PAN expansion, we recommended the multi-taxon prioritization as
an area-efficient compromise that reflects taxon-specific priority patterns. Spatial prioritization
across multiple taxa provides a promising start for the development of conservation plans
aiming at long-term persistence of biodiversity in Japan.
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