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FREERICETIRENEREYAFF 74X IDRARREE T Eith

N LF— - NV R —2

VT IR R BR BT H AR E M SR 2 —
2THE R A A R S

B E . TERICBITIHEINREMT AT 7 A X7 ORANRRET LTS
eIz, BNIABICEB W TEA A Z FEME Lz, £/, DMAIERK Y X7 OFE ik
PO T 272012, BAMEL RRSINAEYME=2 ) L 7HEICIVELN
oA XA X7 OSHERKOESMAET VERWT, AFEMO T %217 -
Teo ZORER, AT A7 138 LT, FHTTAOSF T2 5D THEROA
PN INTZ, EFHEBO TR ST, AAF A X7 ONMITITEYH
Hh I FE-SC MU IR FE %% (Topographic wetness index) 7251FE., ARAKEIFE. 2= A M F
CEBKEENADEEEHEZ CND I LR ENT, £, BRIALEO B0
B O —F0, WO EEM o —E ik 2 bR < BRNOIRIE&EIC A4 X o r A4 X7
DAEBBHMNIEND Z EBRRENTZ, LEXY ., IAF A X7 3B TERA
DIRFPIZ M EIERIETND Z &, BUEE TIEAMPHER I TR TH,

Atk BANO XY IRFEIIC S AMIERT 5 aTeErER 5 5 Z EAVR ST,

[s5

F—T—F  PiBRAR, BieE. SREY . AmOICEbUWiiEN, EoAmET v

X L & I

WA, BR 2 I Sh SR TS B AR A HLIZAR A
L. AT O AETE M, B RIOKEE 3 00E 0k
ERERICE R BAE 52 TnWD (—i
MlEN B REREEMZE Y > % —, 2019) , %<
DA KFIIREICERNO IR ICESA L TE
v (Bl z X, 77 A 7~ Procyon lotor, 7
L JJ =)V Lithobates catesbeianus, A 7 %
74 X2 Coreopsis lanceolata) . NE T
HORLITZIRIL FIZEB W T, FRFEOR
AR B PR & B HR L 72 Bh R R & FE
TLHLZENREEEICR>TND, ZDEH7R
RULTFCTiE, AR - EFRROEEG 2
BTosLEbic, MorORHEEFT TE
JEHIC KRR &2 FE 3 2 Ml &2 @ E L ('
fih « A, 201072 L) | S OHIRIZ T
EERIEDLIENRKEOHTETHDLEE

Z b5, BWALEYOSEBREEERN & O
BIfRZ b L, RRE I A & /- L&
BT AHAEYOLEREME THIT S Z
&N A[REZ2FE AT ET /L (Species distribution
model) 1L, 2D K9 RIEICHLT D &
DXATRE AR GRS IR — L L 7 o TE TV
% (Guisan and Thuiller, 2005)

FA XA X7 1T HARRE 55 A &k
RKSH, FHITEHBRI R KD BTN D
HRFEDI DT D, 7 AU DIRFEDSLF
AT, HARIZIZISSOFEICE A ST
DIBg, FRALSIER Sz 2 & CHARS H
L, Z< O TESFEL TS (—
A EVEN B ARBREEWI TR 2 —, 2019)
FAX A XTI NFER TE <,
TERERBRIZZ R EL 52 58NN H
DM, FFESNRAEMICE HERERSE
(AR D E DO LI D IERICE S &,
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FFENKAEWITIRE SN TS BREEA, 4
YI7A4Y) , BThH, YT IEX Artemi-
sia capillaris, 717 7 %A = Potentilla chinen-
sis, JU T NN Anaphalis margaritacea
ssp. yedoensis, /7N Zoysia japonica <5 Dk 4
RIERNM AR T D2EBNNH D Lk
(E¥1Z 5>, 2008; Saito and Okubo, 2011)
ITE i BRI K A BBt 508 B R4
HTHED BN TWD (f@HEIZD, 2019; il
F, 201072 )
ARSHIIRALIZAAX A7 D
R FE I REEEHE A B0 & L BhbRxt
Kafatd 2 LT, BARRO BG5S
FPER 2R S 2 BRBEE N 70 & D JLiEH)
RE RO IR TRV, L L aen
b, INETIITbnicAd x4 %7
DORFRRLA BRI ICBE T 2RI, &
ROVEIR D — X, T XETA S D JR T 2 & —
NGl LT-gidr (BilEny, 2008; BRI,
2009; #& HIED>, 2019; F EiEA, 202078 &)
o, AR LR P OMEBREN A A4
XA XTI OHAICE 2 5O
BYMATLES DN (BWEIZD, 2008;
Saito and Okubo, 201172 &) | LI E o ek
A —VERGIZ, AT A X7 DR
NIRTLOESE (HES, 201972 &) 0 Aidk K
ISR D R BLER (M, K A
M7e L) ZaHl L72F7eixig & A s s
nTniwy, £, AAF A X7 OR
NRBAZBT 21 HRZTEH LT, #BEmIC
Bl B okt 3R & S HE 5 2 MUl 2 3 B 5 72 &
BIBRx R OFHI S A Lz 6l b 476
720N,
THEECTIERZMEOEY)T =Y
JHERELZEML, BRABL LA AT
TAXT OFMEREINELTND Z &
b (RS | RASKICK T 244 F
YIAX 7 OERBRWERET S ETOKR
ERFNEND D, £ T, KBTI, T
EIRICB 244X 74 X7 O AR
ZHALMNCTHZ LA AN, EYE=X
Uy UHEELHAREICL DI AE
KR AT, £, AU A4F

7 DI 5T D BREE B R AR K U
A7 D WHIK A ST 570, i
Rz ETE =421 7 L FHHEIC X
DL omTEHR & ST T V& H
WTC, A F A X7 ONA TR EIT -
oo EHIT, BONEMEEEZL LI, RW
BT DA A XA X7 ORI RO H
05 E i LT,

A HIEROUINE

FAX A X7 OH5mTHNCIE, BHb
AL RRSIMMAEYE=2 1V 72XV
BonlzamiEmaA L (M) , BHh
TR 1X20204F 2> 520224 D 34, BIAEHI T
HOHTDITHER LT WSH N BTA I T
T, (B BFEMEL O LI ETIT
W, TEROIZIZAMAZMEET 2 L5104
THXTAX T DGMMEEIT o T, S
IZ X DB, FICEZOME LN ZNE
T AHOREEAT > IR Z LI
COE , 2021) . {AIJEA DO250miE & O
FHEHKRT DI LT, XA X270
DM EELIT T, BEMAHEIZ L 29ET
TEERANOIZIZT2EAEMET D L 52, F
s B Lz 2 T i, B &
AR AT S0 i o S8 32 5 oD il 2B B A B ik
L, A4 X T AX7 2RARE, JA4ilE
WMEFLek LT, £, LEIZS U THAF
. BUMICAEFTET LA TAF D
R bIToTz, o, BEFHEOEIRFIC
FAXTAX T BRI LTEBRIR Bk
LTS B L7 EComiE Mz iisk L,
7o, FTERCTIRRZMNMEAYE=4%
VU HREL LT, 2008FTHICEMDICE D
Wil EM AR L, TEREENGAEEY
DR FHREZNEL TS (BEM, 2011)
20087 7> 5202248 A RIZ /i T, A
DIZE DLW A A r A F
7 OFLMENPERINLTEBY, AT
INODaMmMIERGEMN Lz, HodHA L
BRI EME=2) Ik ELR



TSR A Ui B, A3 T932M 4
ol (K1) , 2B, AHFE CEHIAHE
EM Lo, RESZNWAYE=21
> 7 IR BN £\ IR g g R0 B AL 7
OHEHE A AT 7 A X7 ONAATEH
WEFRTHRNRH Y (BRHE, 2011, X1) |
BRI AYMT =41 v I X HBWmE
JTIRAAX A X ONMITEET D
PR A A EFE ISR 95 2 & AR EEIC e
LHiEZONEEDTHDH, 22T, BFE
AHEz2AWZEARE L. RESNEAY
F=X VT KD OMERDBRRICD e
Do T B E P AL G I R A B W T HE
it U7=,

FREAZ

JREME BRICB T AT A X
DA, FOMET VEHWTA A
XA X7 OEFEM T AT o 72 kAT
ez b Lis, THERNOAAF 7oA X
J DO ET L L TRIN D1 DDOHIE
ROEIR (AN A) o 4o o L HF) A K
GRARE RS, BmAE, B, &9
HimfE) | 1O OKMEAER (FREKE) |
1oDAZERIUICEE T 2 ERK GERIER) |
12 D 7K 3 ) Z [K (Topographic Wetness
Index, TWI) ZFiBHZE % & L TN L 7=,
TWHIHTE ARG & MR 5 b O %
DT IERIETDMHETH D,
RAHOEETCITONTA A X7 A X
7 OAF T Tk, g E (Land
Cover) Wik b REREE LG %2, IRWTH
FE7K &, KB OFERE, BB S Ok
FEOEBNEBEE 2 TnD WG I T
W% (Adhikari et al., 2021) . £7=, A4 F
VA X 7 ITFEEMICS TR R A
HMZ A LT b Z &y (The Universi-
ty of Texas at Austin, 4> 7 1 ») | RAHIOD
H AT % [ o R AR AT [T A K L
W2 W—5 T, EMEDOR T BRI
ALRTNEEZEZLND (R, 2009; HE &,
201972 &) . £ 2T, MLt~ D5y
LR ZHIRT 5 & TR D P & £

FAF A X T DRAIRDL & A B

WA, KR, BHORRE L 725 Him
FE &AM FE D5 > DER AR L L
TER L7, HRENIZBWT, 4%
TFA X XERSCTHE R Eoftbic L <
FIR S (—MEENE ARSI
Z—,2019) . T 5HOBERESCK ETHK%<
DHBERNBELNTNDE Z s (HE,
201972 L) | A XU A X7 O AR IR
BT LTRSS AMERE & E
BRIER D2 O DEH A FH A S & U GERIRL
oo T AT A X 730 E
(FFIZEED)) THLEEZ L OHMIGMMEHE D
nNTEL (WS, 201972 L) | )15 % sl
W AIER LT WD RN H H Z &2
5. KOFWINIAZRT S T HTWIZ L
AR L U CEIR LT,

B A IR E EEE S S S - ARSI
Ay a7 —4#2011 (ELRZEAE, 2011) O
IR A & RARERE, B, R
fE OKHZBRW- MR EZ EWwT %) |
ekt ) P e A L U [ i 1 S b R R
A v Y a T — X2014 (H 2@ A,
2014) | FREAKEICIE A v ¥ 2 FAEfE2010
(REJT, 2014) | ERIERICIXE T ERE
BBERBEE - BRIEEA vy a7 —2 D14
D OBEKRIIER (BEE&FH (EHLREA,
2010) %M A L 7=, TWIiZ, ArcMap 10.2.2
(Esti, CA, USA) # MW\ T, 1EE - HEAES
WAy v aT —H0IDOEEMLREE L
7=

T A 7 /L Z N T2 AR T A 5
35 ET, %G ETDHEALT A XIS
T DAT B BB <y B PR D A RBRY RIS B
PELERESICRET DI ENEET LW
N, AA XA X T OFEA Oy B RS
BT 2 EMERIIARAZ LTS, £ 2
T, ArcMap TRt BHEE A ERLT 2 2 & %
5T ORI X D2 WATRAE A I L7
FPH & A — T 5250mx250mtz L (5%
Ayvva) YA XE LTRELE, 4
SO MR FHRZERIE100 mx100m &LV THE
ENTWDHDOT, S0m B/IZHhEIL, fif
MHZBEH U725k A v > = CTHEFFLIE LT,
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EREK & LB B IE R (3 1kmx1km Bk A >
Vo) TEHENTZLOTHDLIIED, &T
DEMIFECERE VRSN D KD IT5%
Ay va~kaEl L,

it F 9~ % 8-> DR B A EK[#] O AH BE 4R £513:0.7
K THo7e, £z, LEILBEOIEIE &
72 HVIF (Variance Inflation Factor) % Al L
el ZA ZEHILBEENREC TVD E S
210 LETRWZ LR TEelon, &
TOERZFHALEE LTHRFFICEMRT S
Tl L7 (R - 1.83, M : 2.24,
SR - 167, A HIERE « 2,53, &
ARIEAE : 3.59, fEFRKE @ 1.87, EHER :
1.01, TWI : 1.25, DAAG package in R ver
3.5.0; R Core Team, 2020) .

BARMETILOEE

FTAXA XTI OAF#EMAETTRIT S
fE 4y A & 7 /L 2 (IMaxEnt ver 3.3.3k
(Maximum entropy modeling, Philips et al.,
2006) % i il L 7=, MaxEntiZ %} 42 ff & (£
7 —4 (Presence-only data) &/ Xv 27 77
VREMEINDORET 20D, GO
EBBEMEE Ay 2 DI TFRT A
NAIBER B ARE T A D1->TdH 5 (Phillips
etal., 2006) .

FAX AT ONHIERIT, KSK
Ay a TIHEOREIREND L5, BEHE
R 2 HIBR (/MG E) Shd KD ITk
E LTz, T OREE, 7718 (B & 139324
) DO AATERDER fREIC e o 72, 4 H]
Bonltdx A4 X7 ONMERITT
IR A2 MR 5 &) I E i S s
WHBLNELDOTIED SN, RES A
EmE=42Y 7L ABFHEEZ WA
WCEVEL DT —FRHBLRTWNDHTED,
5 Hl A 2N R 8 D BREE O MU I £ L
W, TAES NEOR I X > TRIEDBREE
G CEBFE, BRAHHY, Hiffhss) %
AP ICAE MR 23 (22 A CAEREE) L
A E R E W COMHEEEITo CLE
I e HIENLETHICHENMTONT-Y
T DBRBESRAEDS, EWIT & o> TRIZ I 72

BETOHLINPOLIICFHMMLTLEN, B8
155 LK 0D 52 288 0 18 R EFAM I &2 2 s &
% (Dormann et al., 2007; &A1&, 2017) . AHF
T, ZOX I e MitEHROMREYY ~Dxt
e 7= Iz 22 M 5l & (R 2 B, MaxEnt
DT 7 4V b ORE) LERERSIE21T-
2o BREIMGI I, DMEROMY ICLD
R WU L, B A E T L DT
BEOSELZXD ETRHRICAEN R TFIETH
%W STV D (Varela et al., 2014; Cas-
tellanos et al., 2019) . AlAl, BRELfHLI & 217
DRWEFEONMT—% (N=771) ZfEAL
TeE'ET N (ETV) LREMSIEE2ITo7
BontiT—4% (N=71) ZHEHALZET IV

(ETN2) ZAEHE L, WH ORI R AL
Teo MMAZENZE B D56 OREM G E
ZiX. ERS ST 24T > TH LIV £y
DOfiEFEHT 2 ENH Y (Castellanos et
al., 2019) . AENI8 O DBIALE A X RIE
By 3BT AT o 7ot A D28 & WV TR
BRI & 2 To7c (BTN £ TORME
%7 5-22130.46, dismo package in R ver 4.0.0; R
Core Team, 2020) .

BT NVOREEFEZS T Tl L,
25%% T AT —H L LTRELEL (7 /v
ITIESTOM R A L —=2 77— X 1924
RaT A N7 =4 BT /NV2TIES4M A 2 k
V== U= TSR T A NT — 4
L) . EFEMEOH ) ITlogistic, Y
R UEEI00m & L, B S A F R
DX A TRIFER E Lic, . EiLbL
A DOBE TR E & LT,

W L 7o F 53 A0 & 7 /L O T HIKS BE O FEAfh
(21, 0.5-1.00 [H O 5 2 & HAUC (Area
Under the Curve) % H V7=, AUCIX, [7E
T—=2DHIBbEL FHlsnEE] TH
LHEBMER (RE L I D) % i
iz, TRET =2 D95 bIEE RS> TS
NeBE] ThHOHBBMER (1-EREER)
Z B i 12 & HROCHE ## (receiver operating
characteristic curve) Z{ERk L., Z OO T
ML RDOIETH D, B, EfatER
X IRET—2 D5 HIELL PRI & iz El



A CREEL TN, (TET—2D )
LA LR TPl SN BIE) 1ZAREE
B (1-EEMER) EMEEILS  (Guisan et al.,
2020) . —MXAYIC, AUCH0.70L B72 & B
TR &AM 31D (Swets, 1988) ., MaxEnt
XY PRl ENTAAF U TAX T OAE
TR (LR SR ol = T L= Al 1= 4 s = I NS e L R
9 % B E 2 1L, Maximum training sensitivity
plus specificity logistic threshold% f# i L 7=
(Jiménez-Valverde and Lobo, 2007) , A4 4
YA XT O ET DR = 1
BT D720, FERFTE RN O XY 72
HEEELZRTEELEL L THE5 % (Percent
contribution) ZHH L7-,

AR LA XY ORARI L R
RS

AWfge L0, AAF A X7 DI
BHM, $hriiEILTEEZ S O TER
WO IRFLFH 2 DR vz (K1) . Fric,
BRI EYE =421 > 7 TIXRPIE
N BRI CoMmn <. BARAETIT
VL AL PE B & B < P9 0D SR 7> © 45 A 2N e
Ranz (M) ., LarL, EEMICH~S
EPEFER N D DOFLERDN S WMEHII A R S T2
(1) , TERESEK (N = 82,461, HROD
BAYy 2D L) AFFRTAF TN
FRINTERA (N =771) CREEMGIX
BOFEHS (N=71) 2B 2 KBRELED
NAFYV T ay b EFOTRERARL

1. FERICHITE2FFFX7A4XID 2% (N =932)

TOVRIFFFUTAFIDORER MR, BEEORRITRETHOEBERLTVS. ALEIOARHREITE
NRE. ERDICELVRAERFIRRSMELEYE=L) T (ZE>THONLDTH D,
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720 2LV, AT A X 7ITTERN J DA BF#EMEE T LDOAUCIE, =T

DMRIAWERBIEN S EM SN ESLN TV D L. & 7 JL1T 130.74 (Test AUC) &£0.76
ZEBRES, (Training AUC) . € 7 /L27C 1%0.73 (Test

MaxEntiZ X 0 Pl F A F 7 A% AUC) £0.82 (Training AUC) & 72 - 7z,

20-
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. firic)
& 15 o ]
& Tk £
& o 3| 7t oRiRS 1) &
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r( \ I
0- 2 ™) E b
Y 1000-
S TRSCEEERIS  TEAS(
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BREIER
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s RS OREREIE FEERF TS TS OREREE IS FREERF
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S ERSCRMRRIS  FEALH S ERSCRMRRIS  FEALH
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fhE  7ORSCRSRRID  FRmALH TS fERSGRERRIE  FRALH
i i

K2. AAXTAXoDOEERS N =771)  REMSIESZOER A (N=71), TERL2/K(N = 82,461)
IZBTHRBRBEERDO/AA(F)oTOvrEBVITR

TR, BIREFETHEN=RINAIA)oTOv BRYSAEREIBEOTFRERYT . BOITRIOA
BEOTOVMEITEHE. T RELAFEORIEDRIE. FE. RELFEOTOVMIANEEZRT . I
E.RACEINMSIRESN-EET—2IBRNA L0, EH A DM A E(X9320 5771 &45o7=,
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3. AAFrAXIDEFEM

FAF A X T DRAIRDL & A B

(METIL, B)ETIV2, BEDTOVMIAAFUrAFIDERMMAEZRLTLD (N =932),

MaxEntlZ X 0 B 4172045 (7 01) &
039 (E7/12) ZBfEE LT, AEFEHE
AAEGHEME AT REMOAEICFE L
A, BT VITIRE AR 2 F0 I A B
T L BACHE & ALVEE o i & A HY
D —#L R O O —¥ & R 72 T
ERNOIZIE IR EFBEMDILND Z &
DRI Te (K3A) . —H T, EFA2TIE
VL E 0 oD S Hb & 15 Hi oD — 0 I /e 5 oD [
D —EH A2 R\ FERANOIZIEAIRICA
BHEHNIEN D Z ENRENT (KM3B) .
ETNEET/2OEF B OENEH S
MICT D720, METNLVOEREOELRE
it A, WET IV TRNO L
WCAEBEHMOBEBED R NN, T /41T
IR P A DS HNT KD £ < DA F S
FET DT, TFA2TIEIRmMER D E
WO XY IKWFEEFRICABEMASILN D & T
HEn (X4)

KUK BRREERNOFGEE R LT, T
VLTI I HL i FE . AR FE O R K i

EOEHTHERENEmLS (10%LL ) | 7
V2O M R, AR AL AR AR R
TWIED B CHGHENE NPT, AT
TAX T DA EFBRREER & OBRE R
FINE AR E SR Lz, %< OIS
IZBWT, ETNMEETA20IGE H#R 1T
EHICHB LAY — v BR LT, #l 2
X, B HERESCTWIOEA K E <2512
ONTABEHAFIIRE ML, BHH
HAE CIHMENKEL DI O>NTAEBEM
FIIREKT LI, £, FRAKELEH
i AE CITE N IEFIC K& < 72 H i T &
ABHEMEOSM K TR R LN, B
JER CIXHBR 2 BARMER L bz o 7z,
— 7T, WL 2 OFAEBICB W T, 2
DDET IV TRE S 8725 BRMENRE
Nie B2, EF 01 TIHERHE LA
FROMEMNRKE L RDICHONTAF #EHI RN
KREMBEFT LN, BEFA2TIEMEH O
DR 7o i C b A MR T e A
RREZ R > T,
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Rl XX TAXIDESHFETIVICHTSIEE
HDHFE5E

JIERT BICIE % wEE (%)
571 (N=771) EFL2 (N=71)
1 e M 539 8.6
2 AR 154 19.6
3 FEREK B 11.7 6.2
4 fBURHE 49 23.1
5 TH A R 4.6 43
6 TWI 37 12.7
i FH i 3.0 12
8 S Hb R 238 242
E =

FTAX AKX T ORGHET VO TH
K % & TAUCIK, £ 7 /L1 (Test AUC:
0.74) L7 /12 (Test AUC: 0.73) DOZNn<
L T07% EEl - TWi=Z & 26, Swets
(1988) DILHEIZHE S & AEIMEEE L7225
DET VO TG E TR & &R E
o, 2200FFTVEBIT, 4L OEKTIE
AR @ L7 N — U RN B T,
—HOEF OISR & AT EHX I <
OMOMERN R ST, T /VITIE M
BIRBREZ IR A X7 DA
WIS RN D — T, BT A2TIEL Y FFE
HEAY 72 BREE O LS O PH 1 AR R 1 HL DS IR S D
ZEDWIRENT, £, BT A2TIE, A
fEBRABOEN LV EVHEATHAES
BHENRRKEEF LRV E FHRHIS,
ZOETIVHEOTRFEROEV L, BREEH
FIEIT K o THRHBRBERE O ST — & )
RELRI S, EEMARERE CHE O
T =2 OFENRREHEMLIEZ LIk
KzEBx6d (K2) .
LFOEITIE, 1) AF T AX7 D5y
MBS DREER, 2) THERATOA
BARVL & 5 % OB BR%ER O FFmtklz 20T
i L7,

THAXTAX DD FHICEET IREER

ARWFGEIZ LD, BT AITITEY i
o, B, FRAKEN, ETA2TILE
MRS, R, RARMERE, TWIOE BRE
DEFICE L, AT U5 A X7 OH5MITE
Wh 52 DPAEKOEEM T T LR T
HBipo TR, 2L OEKITB W TSE
MR IR L 72 m 2Rk LTz (K5)
DT ENDL, AFAF A XTI KRB
7R, BRI SRR R BR BT IILERS L
W< W OO, T A RO ER- S B
B HZ 2T 7o g IS W ERERICAEF T 5 2 &
AHECTH D LB b,

INFETIZ, XU T7AX 7 DBHASL
HIZER LERIKE LT, EREHRSCEM
SRR D BRI % OfHEICFI A S h
TWizbon, BEEIN- Lo 0E L
Tl E2oN TS (—&KMEEAN
HARBREENFGE v ¥ —, 2019) , 24 i
HOLWHHM T, A4F 74X 70
FRAGICFIH S 3 <0 ARRREEDH S
WZEMND, AT AT IR C
RTholbD LRI ND, o, A
XA X 7 ITEEW)IN BT TR <
B, i, B C R E OBEFMEICH
EAETE D20 (R, 2009) . 24 M Him
HEOILWTHEHI XA AT A X7 BNE
HARRRBRENASFEL TS EE XD
s (X4) .

AT AX I OEFEMELHORM
FR 23 F B U 72 BRAK R SO AF BE K & oD 7 -3
b E D E B ST, ZAuE A A
XA X7 NREMICEB VLT, Bikk, F
B, FLJR, BOEHLEE OB BB A T
AH LTS Z & (The University of Texas at
Austiny 7> 7 A ) . BARENIZEWTS
& DD A — 5 THE . k.
Hh, 22 O] B O LRI BH 1T T R R &
FLICLTEBELTWDLEDOHRE L FEL
720 (BEWIE A, 2008; R, 2009; HHEIZA,
2010; MES, 2019; - FiEAy, 2020) , A A%
YA X T OFEIIHDL VERE CTRIET D
7= (Banovets and Scheiner, 1994) . K% |Z



B Cllft Sz & o eiEWERED Rk
B) XA AXR A XTI OEEIII AR
RETHDIDEBEZLND (BT D,
2008) . AlEl, JEPH & BRI B b A 7o E A
e B D AT BRI 3 U T b IR I 7 B A
EEIT-oZICHEDL LT, 2 o,
LN AFX T A X7 OSARIERIL
IR T D o7 (K1) . o
T, AT A X7 DG4 NI E
FLTWDOE, RREZWAE=41
¥ DBME NIRRT D72 DITH
LN S o e b TR EBRICA
FX AKX P E PO ESE KD
DHPER L TND DT EBZZHND,

14

FAF A X T DRAIRDL & A B

AKBFIEIC L0, BN AT r A X7
DTG 2 D IEO BT S -
oo LA, BEHMmEES A WVEREIXA A
FUTAX T OEFICEABECTHD & TH
S, ThETIT, B (ZOfIzE K
RFEMH) DAL T AX I OFEEREE
WMoD1O5THDZ & ERLIEITHR (5
J, 2009) BEE ST, A4 F 7
A X7 NEMIZIT D7 —J7 CEE, W
HMEFEM TR 22 L Wl LT
WEgE (HESs, 2019) RSN TEY, KUF
RIT%EEZFHTHLOTh o7z, JFEM
WZBWT, X7 A X7 3ok &
DA L DBAFHERIC L o T, LHERE

B =7 eEFe0Es
B =710
B =7208
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“ Current status evaluation and potential habitat prediction of an alien invasive plant, lance-leaf tickseed
(Coreopsis lanceolata), in Chiba Prefecture, Japan” Report of Chiba Biodiversity Center 11: 1-14.
Shawichi Kagayama, Daiichi Ogano

Abstract To clarify the current status of the invasive alien species, lance-leaf tickseed (Coreopsis lanceolata),
field surveys were conducted in a large area of Chiba Prefecture. In addition, to identify the areas at high
risk for C. lanceolata invasion, we predicted its suitable habitat using species distribution model combined
with the records of C. lanceolata occurrence from field survey and citizen-based biological monitoring
(Inochinonigiwai Chosa-dan). The results showed that C. lanceolata was distributed across a wide range
of habitats in Chiba Prefecture, including Tateyama, Noda, and Choshi cities. Habitat predictions suggest-
ed that environmental factors such as the extent of the built-up sites, topographic wetness index, forest and
agricultural area, and annual precipitation, greatly influence the distribution of C. lanceolata. The suitable
habitat for C. lanceolata covers almost the whole area of the prefecture, except for some upland and plain
areas at the north and some hilly areas at the south of the prefecture. The results also indicated that C. lan-
ceolata has already spread across Chiba Prefecture, and will probably proliferate over an even wider area
in the future.

Keywords: Alien plant, Boso Peninsula, Eradication measure, Inochinonigiwai Chosa-dan, Species distribution
model
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(B) where snapping turtles were captured.
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Figure 3. Distribution of carapace length (A) and age structure (B) of Chelydra serpentina collected in the alien

species management program (N = 1,296)

All older individuals with effaced carapaces and uncountable carapace scutes were pooled to a category “old”.
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Figure 4. Parameter estimates of the von Bertalanffy growth curves of Chelydra serpentina

Plots and bars indicate the point estimates and the 95 % confidence intervals of the parameter values, respec-
tively.

The parameters CL«, Kk, and t are the asymptotic length at which growth is zero, growth rate, and the hypothet-
ical age at which the organism’s length is zero, respectively.

4. von Bertalanffy DB REHERD /5 A—F2—HETEE

IOy I RHEEE, N—(FWMEERMEERT . Clo. k. to DR/ITA—EF—FZTNTh. HEEAEOTHDL
EOBRENLGERR. RRE, £YOEREN DEEDFHERT .

8 60 = ’I:Aeznale
401 ale

0 12 3 456 7 8 9 1011 12 13 14 15
Age (years)

Figure 5. The predicted von Bertalanffy growth curves of female and male Chelydra serpentina
Data for individuals of undetermined sex (unsexed) were added to each sex. The number of males (including un-
sexed) and females (including unsexed) were 843 and 619, respectively.
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“ Growth patterns of an invasive alien species, the common snapping turtle (Chelydra serpentina), in the pad-
dy fields of the Inbanuma basin in Chiba Prefecture, Japan” Report of Chiba Biodiversity Center 12: 1-
10. Shawichi Kagayama, Takeshi Imazu

Abstract: In the Inbanuma basin, located in the northern part of Chiba Prefecture, the introduced common
snapping turtle (Chelydra serpentina) has become established, raising concerns about its impact on
native ecosystems, agriculture, fishery industries, and human suffering. This study clarifies the life
history of C. serpentina invading paddy fields along the Inbanuma basin, by evaluating the relation-
ships between body size (carapace length) and age based on the von Bertalanffy growth models. The
predicted growth curves indicated that males become larger than females. In addition, the present
study indicates that the Inbanuma basin population grew faster than a population in the northern
proximity of its native range.

Keywords: eradication measure, freshwater turtles, population structure, life history, Shimousa upland
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=R M E LT TR =R
k7177 (Plestiodon japonicus) & & 773 =7k
> b 4147 (Plestiodon finitimus) D2FEIZ 53|
S N7 Z & 5 (Okamoto and Hikida,
2012) . =AY M ATETERICART D
EH=R NI TNEERB LT, AXT
L% 2 A% H (Oryzias sakaizumii) &
X AKX T (Oryzias latipes) ("3 HI S iz Z
EG (Asai et al, 2011) . A X W& TFHER
WCAEBRTDHIFTIATIA~EEERE L, &
Too —REICHE SR TW D A~ Eft—
T L, KFETIEHA ZFiE=FR A2 F

(Mustela itatsi) . VF* 7 a &~ A X2 A
I m s~ A% (Laguncula pulchella)
~EEBLTCRE L, ok, AR Tl
KB =K YEY (Gekko japonicus) % 1F
kL LT o 28 (THEIR, 2011) | IIF0O
BAR T 2 W22 L » THARICA
BT =R vEVIHEORERICBASH
AR TH D LM ST % (Chiba et
al., 2022) .
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W23 A, B v B (Cisticola juncidis) 75 WP Y-S
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KM ENFTET 5 XA X B B8k E 1T - 725

OFEFT BEFTE L THEHEINTWVDEIHLD) &

Ll L=,

7 7177 =)V (Rana ornativentris) & 7 J1/N7
4 & VU (Cynops pyrrhogaster) 7> S0 &
A A DI R S iz, E o, SORFED
v 7 =)V (Lithobates catesbeianus) 1% AL 7E
B O HGE 2 Rz Lo RIS, X+
H v (Fejervarya kawamurai) (3ALVEHE D —
I 2 L IS RERE S v, TRHUEE T
b =R N & AR PR A
D& L THEREE, =R vE D 2340w
Wa IR S e, BB T, R
& & BITEESIER T OF T F7 7
(Papilio memnon) 1XALVEI %2 002 LT
MTHiER ST, 7 ~E X (Cryptotympana
facialis) b F ALV & LI HERE S LTz
B, FTHYXT FADPHERSNTME N D
DW|EIF RN o7, ¥~ ¥~ LY
(Chrysochroa fulgidissima) & X J LTFRIEH
S & AV S & TR0 T L 72 RN A G PE TR
W NI, TERMY TIX, RNV ORIk
WZHEAET DN~ e VA (Calystegia soldanel-
la) TR > TILS AL, 7
(Cephalanthera falcata) . ¥ ~ = U (Lilium
auratum) X%V > R (Gentiana scabra) %5
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WO LG CTEBT PRI, —FH T
kW Tk, A A 7 Y T (Myriophyllum
aquaticum) & F A X A4 X 7 (Coreopsis
lanceolata) HNRENAILODIREFIC, =Y
)V ) 7 A N (Alternanthera philoxeroides) 1%
IR TFEEERZORED Z P LIZAE
DREFR SN Te, RAKEM TIITERFED I F
S AX TP, ALPEE K QR A R
MR HER SN, AT (Palaemon
paucidens) VIALHGE (T FFECUE, (M H
B) # B Wi RN A U T =

(Geothelphusa dehaani) %<0 1 Y358 % H
DICHER ST, ARFED 7 L —F v

(Lepomis macrochirus) 1AL VPEHES & AL HE D
JED, A7 IV 3THA (Pomacea canalicu-
lata) 1FACVEER & ALHGES A Hho0S LTRSS
O—HHIKICIB N TRET D ENRI N
Teo MR OSATERITIZE AL EIE S
nNTEH93, NI k'R (Diodon holocan-
thus) . ANANR~Y 2V a2 = (Atergatis
floridus) . VX7 v X< AKX O AN
WFIR DI S RE SN E->TW
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PEEFET, BERET, HEZED W DO
WCHAEMBNFE LR N o720 (BRH,
2011) |, FEEMBLETHZ LITL-TED
X MR A S 2 E AN ATRE L Ao T2,
F 72, SEW (2011) OEFE T, & IXHET
FMOMEBEBIZZ WNE ZATHA4I1ZTET
ol KLV, 504 L0 EOFIB %R
BT HHIENI0L EHD 2 ERnhoT,
B U, 504 LA E O B 24 9 2 Hilsk
IEAN OB EHICR > TWD 2, FEE2kE
THZ LI THEDZ WA RNE
WAL INTF TN Z & T BRI
RE=H Y T OERKH ZHEL T
ZENAREE R DTEA D,

ALV, EREO=FR A ZF, &
. HhHURI, =R T A, BV
=R NI, P b LAY
VLR DI & BRI 23 7o IS &P
ER-AFTDHILERHERINT, Mz
TNk ay a7 A, v H, F
FX A X7 7 CIIBRIC AN O L EFE I
RALTWD Z EDERINTE, 2D LD
(2. AN B0224EE ETITHB LN
oo fiftE A B L, Kb+ 5 2 & Tl
BXFGAEY OERRILE R ENICHET S
ZEMAREIC o T L B A D,

20088 H 72 H20114FE1H £ ClcfF b
FEREZWAE LW (2011) OOHE#RE
HEhRELEDLZENTERVWEDRFNCI
B9 52 LI TERVD, ARETEHWS S
DORERSBEMIZB VT, ZhE TIZy
MERPIT E A ERD o T2 il 6 OWwE
HES ML T, FlxIX, =R A %
FIXAL P (B 20X, BE, M, FEf
T e E (B2, W) . U
EvEE (B 20X, R, min) orE
B 21X, BT, MERT) . 1Tk
WEEE (B 20X, W AT, BT, A
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2725 L L bIT, K0 EEMAR A ER IO
BIZBER > T ZEBHIf SN,

WL ODPDFRERGEAEMIZB N TIE, Z
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ERboTz, BEA N —TDERSBR - TR
BXPRO— & LR S Lz E NS kTR
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FHICAERT D=7 v & A E
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RICEEAE T BN~ BV A DAL T S o N 2
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Pl 2kt D v v H A (Calystegia pu-
bescens) ZRARIELT-H D, FITHERL I
bR SH D, E>T, Thbd
FEIZBI L Tl BRSO K& B
7o Uk 2 B 453 B T2 A IE OB iz
FEEZRLOSLER D DL, Mx T, HED
) Bl oD 1) BT A 72 B 0 AL A b S L
TW ZENLEEND,

FEMETHELNTZAAKDOREHEE L
T, WERIRWEFLIZOMT D45 (Bl
X, ¥ =2 K'Y (Haematopus ostralegus) ) <°
WEAY BI2E NV EBryRy, AR
NV av=) OWE PRI IR
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& FNEILAE— T274-8510 FTEERMAETT = 1L2-2-1  FIER =R A U7 ARGERR
W2  E-mail: geoemyda.s @ gmail.com

“ Distribution surveys of wildlife revealed by the organized citizens group “Inochinonigiwai Chosa-dan” in
Chiba Prefecture, Japan” Report of Chiba Biodiversity Center 12: 11-22. Shawichi Kagayama

Abstract: In 2008, the Chiba Prefectural Government launched the “Inochinonigiwai Chosa-dan” project
to establish a broad-scale and long-term citizen-participatory biodiversity monitoring methodology.
This project designated over 30 species for monitoring and solicited sighting reports from team
members. While the information collected during the first 2.5 years after the project launch was
compiled and reported, little information has been gathered since the report was made public. This
study organized the distribution information for the target species and the information about survey
members obtained up to the fiscal year 2022, creating distribution maps. Based on the obtained re-
sults, the usefulness and challenges of the project are discussed.

Keywords: biodiversity, Chiba Prefecture, citizen science, geographical information system, distribution map

(ZF 2025458 H 12H)
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