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Abstract

Species within a guild can reduce interspecific competition by partitioning their
realized niches. However, when facing co-predators, species may partition their niche
with their co-predators to avoid threats. However, this reduction in niche overlap with
predators may lead to an increase in the niche overlap among prey species, thereby
potentially reducing the prey species’ fitness. Dog (Canis familiaris) is the most
common invasive carnivore worldwide, posing severe threats to native carnivores. In
this study, we hypothesize that the predation by free-ranging dogs will result in (1) a
negative correlation between the relative activity index (RAI) of native carnivores and
dogs, (2) increased spatiotemporal niche partitioning between native carnivores and
dogs, and (3) decreased spatiotemporal niche partitioning among native carnivores.
This study focused on four meso-carnivores in Taiwan, including the masked palm civet
(Paguma larvata), ferret-badger (Melogale moschata), small Indian civet (Viverricula
indica), and crab-eating mongoose (Herpestes urva). Data from 1270 camera traps were
analyzed using occupancy modeling and kernel density estimation to assess species'
spatial and temporal niche overlap changes. Results revealed a significant negative
correlation between the RAI of dogs and ferret-badgers (P < 0.001), as well as dogs and
crab-eating mongooses (P < 0.05). The ferret badger exhibited a significant spatial
avoidance of dogs (Species Interaction Factor, SIF < 1), indicating spatial niche
partitioning with dogs. However, the overlaps of species’ activity patterns were not
influenced by any factor. Also, we did not observe any influence of free-ranging dogs
on the spatiotemporal niche partitioning among native carnivores. There were three
potential explanations: (1) Only the ferret badger showed spatial avoidance of dogs,
while other species did not. Thus, no increase in niche overlap was observed. (2) More

subtle partitioning on the spatiotemporal niches of native carnivores might exist, but it

v
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was difficult to detect in this study. (3) There were more vital factors influencing the
spatiotemporal niches of native carnivores, so the threats posed by dogs on individual
species were not able to alter their realized niches nor increase their niche overlap. For
instance, despite the significant negative correlation between the RAI of crab-eating
mongooses and dogs, we did not observe avoidance behavior in crab-eating mongooses
(SIF > 1). This situation was likely due to their high dependency on specific
environments for survival, which limited their ability to alter their habitats flexibly. In
conclusion, this study confirms the negative impacts of free-ranging dogs on the ferret
badger and mongoose, suggesting further research to integrate other niche dimensions
for a comprehensive understanding of the effects of dogs on the niche partitioning of

native carnivores.

Keywords: interspecific competition, realized niche, camera trap, kernel density

estimation, occupancy model
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0.5hr e4p 4R 5% 7 xR * (Kelly & Holub, 2008 ) - 3 @ g P& ¥ -] %t 0.5hr » BI4R 5
- BHEAHE 2 ) > ST RAITRBREF OB RASEHE T H 2 P
RS AR s 2B L5l - & (Sollmannetal.,,2013)° 82 2 § -
e R FH 2 ZRN RIS DEYRY R EESR LR
(Lijunetal.,2019) - H+ 5 3 ;% 5 ¢

Yi=1N;
RAI = X 100
Yi=1Trapday;

#¢ >N G X482 % ¥k Trapday R 5 AP 1 7% #c - RATL 53l 3% >

PR B B ] PR R o AP L RAL TR L L R i ik
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# 2 H¥¥ 4~ % (log-normal distribution) #4 % {4+ #-7] ( Generalized Linear
Model, GLM )11 7 2858k 4 & f &4 RAI (B %5 - £ 2 50 i B~ (forward

selection ) ( Witten & James, 2013 ) & % -3 -

7~ TR A
-) ik iacal
¥ % & H 5 4 45 #73] ( single-season, single-species occupancy model )

(MacKenzie et al., 2017 ) 7 * >t 2| 478 84 8 (t 95 & (occupancy, ¥ ) 1%+ o
iR R AR (TH A RA TR IS NREF A BB R D
W e AR - T & (season RApBXHEHHMF YR > x2te F) ¢
P €842 %FEHF (MacKenzie et al.,, 2017) - - BE &P 3 F BRA AW &
(surveyperiod )» & ilzedkf A e * c A AW & ¢ A FARpIHETD A B RIFIE5E O
BRI E 1 AP ER - ks ehd fE R/ A R F R (detection/ non-
detection data) o d **EZFE B AP W R E WPHTF T b RAEBLEH
BAEWE NI A A faAR R3] 8 5 (detection probability, p ) > &/ 2

H it 95 & (Longetal., 2008 ) "% i< %] id jp| Fligm & 4 P & i £ (Mackenzie, 2006 ) °

dopt - ko BRBECAAR R B AW Y £ IR F AL (presence-only data) e fA A 1
#-3] (species distribution model ) { i * *t#c® ff> i+ f& (Jhaetal,,2022) o 52
TP - BBATLRLL TR EEHFAT PP G IO LR SR
=1 F2Rzea 00

AL PRSP B I RER G 2P FATREEEL R FIARDE BHGA
EE o RRAEZFENFPPF B F G 4 F T T A PR S EHE T
3~ e F e F (Chenetal., 2009 ) 5 4 47 % & °"fTT T EEARE TR Bt
A FEER O S Tip B E SRR FERD 352 (SBwE) ML WAL

FY 4 B ORGP A R BB FE D 478 Spts (B ) A HER
10
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i1 I 1486m 2o fF o d ATt RS F LA P A £ PR ¥ AR R A5
BB B 50 o~ BRI ERBCA RS Joa T AR E AR ECA P iR
Bk, AR A~ T B oA @ % i R(4< A 4.3.1> R Core Team, 2021 )
? en% ¢ unmarked (Fiske & Chandler, 2011; Kellner et al., 2023 ) & = ¥ 4~ f& it 35

A > ¥R * e iE B2 & E 07 (Witten & James, 2013) o

(=) B FfEEHHT

A o f8 ik P53 (two-species occupancy model ) & = #4472 ;2 (pairwise
approach ) st * M E3 - Az B Pt I Mk Af3]Y - FRABET- B
%4 48 (speciesA) % — % H 47 48 (species B) > £ Ry B % 2477 $1 4 B g
b fherie g & Bk w (MacKenzieetal,, 2017 ) o 4 & 3| 75X 48 3]+ 7 3
e fEd Al G p o2 B L ng o R FIM AGEXERE LR S P
kgAY o APERSE YR BRSE RA SR L 7 H 544 (Farrisetal,
2016)° 2 A S B B aa AR AP HEE TSR
WAL FFF LA RS R - BASNG D0 fo s S E R W R

AR 3 $* Richmond % 4 (2010) B 2 ehi% i 5 & 4 48 ik 35 $#-73] (conditional
two-species occupancymodel ) (% = )» H¥ # 3t B2 Y 15 4 B 5 &
AR T 2 PR g ot b T g B S B R RIS S AT FIRL ik
BpEFagrko Ay BRAN G AR TR EDERIB ST LT ¢ < 1Y
PROERSFPEE (£ 2 ) FHWIA G Nz kiR (PSR PB),
TiE- A E NP 5 F]F (Species Interaction Factor, SIF ) » 15 5 @ J7 f6 & 3 1
i g AN EE NS P AR Y AL SIFhF Sty - 0 4
? » Richmond % 4 (2010) #% 412. 3 ;2 5

lpAll)BA

SE = 0T AP+ (1= B

11
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MacKenzieetal. (2017) RI#F I ¥ - 8> i > B3 2 S g P enig i 50

bR BiERES (oddsratio) R E :
PP /(1= PP

SIF =
Yphe/ (1 — ¢Be)
A f8 SIF et & 2 58 > HAgrd & an= 3N 4pk o £ SIF =1 BlA s #
W s FSIF<1> & F bk prd o Mo m AT REE s s 4T

B AT o et FSIF>1 a ARl mall g 'fﬁﬁ“’:‘_’ AT
AR5 Ta AV i M & 3¢ (Richmond etal., 2010; MacKenzie etal., 2017 )e
BREA L 0 FWBA<SYR R BHRBE AL AR OERBT T AR
G RFOERS ST B AT L e @AM (SIF<1); F 27K 5 P>

PR, R BH AL AT ARSI R AP BT G AR

“.l

34

UG i e £ 35 (SIF>1) (Galvez etal, 2021 ) 23 @ » A k- * SIF

i
FIRTRFE LB R A G B e R B o

A * ek R (%% A 4.3.1 > R Core Team, 2021 ) * &% i RPresence
(MacKenzie & Hines, 2018 )> %%+ Richmond % 4 (2010) 2 Galvez % 4 (2021)
e I FE R ERAl e g A RRFAREIF L W (T R B FF) i
T = A8 1 P18 S H07] (Richmondetal., 2010) (% = ) ¥ iF 41 & s iE (AAIC
<2) K o BF o AARREATRISIE Y o L A ubr BPERR 5% e
& > 02 AAIC <2 i 2 4°3] (Burnhametal., 1998) 3£ = L 3577] » 2w & 55
M EFSTE BB E N Ar A S B F s > HE - R
WHe A APF 222 4372 B R R AR FIEE DFERL LA A0 R
G Ftrchm b o HNE - BRI R AR 222 15307 B RPR R G

EA e

12
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A LIPS o SR AN

¥ % & %3+ (kernel density estimation) it #- % Zh3+#cF 42 (point count data)
i LT R E S § ﬁll E R AP Ed H05 (Wand & Jones, 1994 )0 3§ & *
447 p #4p s F AL (Ridout & Linkie, 2009 ) o fp $4p 8 T4l ? > & 55 4p 5 4k dp
WD BT L AT A BEPRARGT AP R kP hE
- MRAEE R S T R EEHEG 0 R RE - SRR RS
Ridout and Linkie (2009) {417 * Wit A Hrfiz FEFHNEPRE DR
£ 4 2 ¥ (coefficient of temporal overlap, A) o i& 8~ A=A 373 2 > A B § A3
O0F 1 2R #cFAL A& pAanEd i EFpRAXF - ¥t Ridoutand Linkie
(2009) Ay @ EEUHAE S N E AB > PR ARG &R S AIY
(4 A o] 5 50 %) A RIEE ® S0 sl & (A B 38 75) -

AR AR RO P EERRRAGTEEAN AR FRECR
A TREPROER RN RF R EA S AFNOERES IR AP

A S AR A i@ FiEE 10000 =t FEe2 (bootstrap ) 5 G B o B

, A

z

o 5 P REFOEFE PR LT X IISE L RAL B 2 & 7]

4y
u
=4

PHRARIT SRS SR F O G EFBREFEFENIR A B R ARR =
BRL(L) AFAp £ 7 AZiE 1000 2 = ~(2)Ap 2 B2 P A e TR I d (i B
P LR )~ (3) 2 s I BEAIAPAT -

AT RERY AIZBTRRS RS AR A BEA AR ERESNE
fR o gtk d A S P A BB E04- ¢ 36 < (Ridout & Linkie, 2009 ) -
Fpa® Bhfaest? > FERFOEISLARTEE S (APREEER TS 10
SR ARGHERT F UL BOAER S BF AT o TR RE
£ - g o 38 0 4 # (negative binomial distribution ) e & R 0 Tl
WEPRZHEENSABTEEFRMZ F]F oA B E At R (MK A 43.1°RCore

Team, 2021 ) 7% & overlap (Meredith & Ridout, 2018 ) ¥ & {7 o i 7L &% {5 >
13
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AR SABHEFE 8IS Spts At (Bl- ) RHRHTHEERFERS 13m 1
1367me % » 2% X RALE )22 H & By F]F > A PR TN 275 i &
BFF AT FNERCARASREREFF I RERE (580 )@ 2ERmE (9-

47 ) hAEABRFE o AT ATH E &L SRR -

14
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5 B%

P AR $HE B A B 1 2 R PpR] Y o F At 47478 SApEY o T RE S
FoBsdoondn 8 11472 % (RRIE 4855 3 ~ 6 ff o 4489 5 & 5 1772 5 -
35658 ) 102 PEE L AR B 21755k 0@ PR AR R Y 5S4 BHRE Y
Bl Z R4 Gp dodf sy £ 73292 3k (bJfF 33433 36 ~ ¢ § < 25760 3% ~ &

#55 10712 3% @Té B 33875 ) 1R PRE X G xR E 12750 5%k o

-~ BRI HFRELS
PR AR > AP R F A (B B80.29 0 p<0.001) 122 Hikh
TR (BEGH0260p<0001) A2 1 » B8 & HE kA (KIS %H-040
p<0.001) r22 ¥53F + RAI & (8/2 %8#-0300 p<0.001) 24 f » B8 L85
R BB 2 FF o kR ER PP PSR (BE % #-040°p<0.001) % % & (&
S 0.12 0 p<0.01) Pt 2 BENUE FRB A D] 2 BB (BIS %E041 0 p<
0.001) - %% + RAI @B I P& Fi% 35 (BT 280297 > p<0.001)~ kB E A
(Bais % #-0.204 > p<0.001) Zif B @ B (B/S % 8-0.189 > p<0.001) &= 48 %)
FHE e RO BRI RARPE LA FF G APM(r=038,p<0.001)
Ao R HER R DOPEN A EF (BIL %8003 p=0.526) (B= ) 2 32

CFI &5 0913 A& H ARiE2 o

BN AP 75 B 4 E i3]

R A ER NS EET (e ) ARESSFFORGHEAY > e 75
B A RALE ;2 A@EAHA Y > 255 % RAL B A S AAHE » hF]5 > f A H P
B gk o L fER GRS R deA T 40T o BB RAT B2 25F 4 RAL & (p

<0.001) ™% Fenz 38 (p<0.05) S 8F LM (4B = ) v w2z RAT &

15
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BAHR (p<0.001)~? T a R F M (p<0.05) HERDAE R F I
B (p<0.01) (*fdBlz )5 & @52 RAI @22 482 3T K REEd (p<0.01) - &
B RALE (p<0.05) R 8 ¥ oM S AR EAMERF M (p<0.001)
("fRI ) ’%é W2 RAI EE AR EHF LA (p<0.001)> &1 2% a5

(p<0.001) r12 B ER (p<0.001) LEFIME (C"HH )«

=~ TR AT
-) EF il

L fEfe @ enibd5 B (naive occupancy ) 4o ELIE 0.493 ~ 9 # < 0.533 ~
&1 0407~ Jeh 30173 @ S BHCAI R h2 gk ~ WIS 2 A OS%R
R AU L REGEA 0.619 (0.573-0.663) ~ Rl % 0.374 (0.359-0.389) ;
5 ik PR 0.693 (0.645-0.737) ~ 1B # % 0.376 (0.362-0.391); & (&5 (45 A
0.529 (0.473-0.584) ~ irl# 5 0.310 (0.292-0329); Fp# Wik A 0.123 (0.083-
0.178) ~ 1 il % 0.224 (0.196-0.255) (% = ) -

B chd R Y 0 25 4 RAL @ 0 A4 » chFlF 2 - (£ )e A2 b fh
BARAhE%RY (2~ ) RFZBHABEAEHRRER (p<001) FEHFL 4
B o> 2225 X RALE (p<0.01) BEFf 1AM » 2 54% (p=0.108) f 1o B i 7
By (CqBl- ) d o b REBIREF LM (p<0001) (4B~ ); 81
FOtRA S HFHRRTAMT LM (p<0.001) CHEIL )5 &t » Jpd Wenib
B Lot a (p<0.001) 2 SR ER (p<0.001) ¥ B FLipk - &3

B (p<0.05)~ 33 (p<0.05) RIGZHF f4pH ('F@H-+) -

(=) & P EHHI

e b PRI R A RE R AR 4 A TR oA - B BE
BLRA GRS PRI Y 0 AAIC <2 SHiCAIF 4 o el R AR
16
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F UE TR BB A R SIF o TR RM T (&2
S Wy REEFERIF e (SIF<1) Haesf LB o SIF B2
95% 1 4% & A 5 0.883 (0.807-0.958) «

ZRIEFT RA Gk BT s FRAEREL Y > AAIC<2 hfF] 5 4 -

TEEASERET (212 ) REAGEHSFBFIRG BRIP O EFS LB 0E

4

w (SIF=1)e ¥ 3 =2 B Aes iy asg L RAI B4 0 74
AAIC <2 ehE] 7 4 @ > 3 SRS+ RAL @17 5 PB4 & WB eng %1 enficd) o 2%
Ao RIS BT ARF (R )22 Bprfpeernls i fo-f

A5 8 R R 2 R R

p. LIPS o S AR
- ) & PRGN

+,4@, J_)J.‘—L_\;:;’\[:‘F—T ﬁm;'%‘}‘a’ffl‘”fi ~‘ﬁ%af§&)§.ﬁ«£§’ﬁ§é§%$*§°éﬁ'u\

—i

PSR E S ARR v} ST P AR D ST R RS RSP

%% (BT )

(=) FERILHR

BEFXELRASE0E? > X B RS EFOEFEERR (A E)
BB 0 i 0.811 (95% % #f % & 0.803-0.819)- 253 * 2 H & f82 Asie 2 2 95%
B % e W 5 D EE 0.305 (0.297-0.313 )~ v # < 0.303 (0.295-0.311)~ &Té I
0.354 (0343 - 0.365) (Bl )e L h 2 Fp a2 Benle & ? > L fale s AdiEz H
5% dE H B 4o™ 1o B ow-EIF 0.926(0.918-0.933) v # -3 &5 0.114 (0.112-
0.122)~v # :G-/;;Té % 0.875 (0.859-0.891)~ & {&j5-&j#¥ 0.118 (0.113-0.123)

E @%2%—&725 7°0.181 (0.171-0.191) ~ /;;Tz% TR JE 0.879 (0.862-0.894) (Bl = ) -
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I A BAPMARBE TS 0 R RRBEAL T > G P RS LB AR

REWR P AEEETIFHEMS (LT A1)
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2~ 3t
EE A S N S B e B R AU BRI 2 PR R R
GFELE RGP P EREAR 2 AR A T 2 M e A R T
EREARARENS R AR RO EARAREF AN (R~ > Wt RE 9
Pl ) » SEEF AL FAEHRED  BRRIRE A {1 gk
el g (B e > TR X EHRY S S HaRng 2 L EET N

BAPE AP FRSEF X EAERRERL G P2 B Y

-~ BELARLSGE FFLEF DM G

BAFTE ARG G dp BT AL EE X PP o
ERAL A ® - ¥555 % RAL &o 53882 5 - BiE » 2 713 2 2 H L RALH
A& H B 55 X RALFRERF fAPM 0T 5 o & Bk dpicd) ¢ o

S BRRIREHEF XA EF O FRHERY (SIF<1) - d 2 RELAFY Y

Al B 2 a ¢ B4 (M€ T35900g > Zhangetal ,2010)» F]pt & & f 4 [F i
o adpad vt RiEg (Polis et al., 1989; Donadio & Buskirk, 2006;

Hunter & Caro, 2008; Ritchie et al., 2014; Vanak et al., 2013 ) o 3 /L.¢ F = /I?ea‘;] o B

My

By R PRLEL PIRSE X @4 chh p Az B2 (Chenetal., 2008) ¢ & RbE 4% s
#

222

Job

1%

XGRS £ R (Yenetal ,2019)« AFFE H# iE-
HER S = X

PR LAY HBE N E R A TR RS b H A

W

BT RO IE S AR R R I

BEO8I- & PRy tbifiid]? X RERmgF L Lm g o L AERAR L Ir
BHFXFIHEFIAM VR E S RER AR RIEFLEE R M (Gilvezet

al,2021) > B 2 FA¥ { X P R U - FAF TIph > 8 g R R R

19
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Eon ekl @ (F # 4 01995 Chiangetal.,2012) 2% 7 & LR T| > jpi8
B EGT R HIER A S o RAL A Y & 5 3§ 4 ¥+ » 2 H RAL & B35 & A
FEEHREREF AN RN JIr Lo TR ERE R @R Lo
A RA BRI HF AR ER TR P e LA B RAI 225
B RALBEF FAPM - 467 0 SEXT A HE FRPERE S R
6tk A i B30 B o Lim % 4 (2023) s 0 p
2017 0 kg8 ¢ o8 Foo v R R P AR S AL S RREEZIG J w2 RAI
EOEHGREFLAM 0 JomERigd § et {17 83 2 -5 0 E

R AL NP8 TP R ke g (Limetal,, 2023) o g8 @7 G485 3R % o

v

FOTATRAL L SHELG ML TRARL G B FF O M TF
AR E RS BE R AR BB RS FRE AP ET R
FAAGEEEHE FRLSMLS HL 2P 2 i~ (Freyetal,,2020) § &3 &
g 2 L g enhd 2%+ (Hsuetal., 2003; Gompper, 2014; Yen et al., 2019) > v # = %
WA g i F T ERGE AHE RS ER 2 PR RRRTD  biE
3R EAL G AR blde Lim & 4 (2023) ¢ 5 ¢ ande i FHAF R
A HouBod B hr T LM o
@Té AN Y T Rk P B DR REBEHE R LG
TS G AR R A E P BB A F (ERIE 2004 LR
2015) i@ # RAL #3002 2 i) b X DT A F 2 3585 o blde > AF7 5§ o8k
E'J/;Tz% BABP LA FRFFR LS E o A m/;;Tz_g R EA H A

P L% (FLFE02015) - aBP LI TH#FYZIRAFFE #Eadvgd

4000 mm ( g+ 1 2015) AT W EFPFRY B A FREG P F oo
ey X /;;Tz% W RAI &2 b A3 a X FLAPM » & A Qi 2R

ﬂ’%g%@%é%ﬁﬁﬁﬁﬁ’a?ﬁiﬁﬁﬁﬁﬁﬁéﬁﬁﬂg°ﬁ%éﬁ

B RT AR A E A e T R S E R R e i
20
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ﬁF”%%ﬂé;**%éﬁ?ﬁ%’ﬂ“J% A (2015) &P L R GET T
e BE X AR WhEb pRs ALy X 07y EY e X Lok
7= rn/;gsrﬁ o B2 2 48 5 @ Dahmer (2001) %4 iBenl 42/2d s e4kd| > T
25 43 5B AVRREN- RRABDRA R DF0 - BIRARA . AR
EARAF JpAwr Fle Vo RAWARAFEE Y LRe i LR §

(Yenetal., 2019) > iz 3P 255 £ (7 {/;Té AV LA oo

= R spEPHPFnd gLl

énh)

AEFRBERISE CHRA G B EEARYE R L B RESRE

LI HERRAL G BT RREERR YT L ORI o AP IR ]
ZRERFE- CFTHEY B RBARES Y P ARDESE YR EnTe
Hepir BRI - 25 X7 i WRG RFDRF 2 B R I FAT S iR
PEHRE G H B R G FpapE 2 e A o &
B AR i R e bl R I S G0 o g E RS
|#* % & (Limetal.,2023 ) &* &R+ T > 9 J o7 108 4o 8 3420

) B kgL Bz BH L Y SR bR > A AAFET Y &

R\FERF AL WP ET G e FERF L LA hd G 57
G MR o blho o TR G ER S RAI 2 SE X RALGR Y { A0M » &7
H L > L8 P RE NREHR AN LI PARAELIR S
it (Galvezetal ,2021); F#FH\ 26 > s FFLP Ay B ArREFE
RhA2apEFraEE N EpRER (BREALEO0.118-Ed f .o AsiE 0.114~
f%zﬁ A4 0.181) Lmar g » 2324 (circadian thythm ) &3 54
A A & %3 (Kronfeld-Schor & Dayan, 2003 ) o 7 if 3 84 B F+ ¥

P AR RS OERENE AR kRS # (Shoresetal., 2019 ) ~ #& ¥
21
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# %< (Monterroso etal., 2014) % » e X A3 4 B pFds > of L d P EIL A hgA B H
=8 -7 (Kronfeld-Schor & Dayan, 2003; Ferreiro-Arias et al., 2021 ) i X F| =

oSBT AT A T RERE -

I

T

AmPAL AP > 2Bt e s AR B Y e ERE R
(Schoener, 1983 ) @ 225+ A * L Rens i1 T HRI|BFE X E R G T
I it o 2Ra > TR Yen A (2019) AP LR T HFIRO6MAY ] AR

A AR PR L LR RN S TSR AF IR FRE P ER

~

FPAFEEHEN LR DT o &7 n AF 2 P Em e i % A
RSk o e 2 RenF R o477 % 5 B (Sévéqueetal.,2022) > 4pfrt 4
T BRI E - WROFIPN D S R R o R o At
BAERE FHLRPH I RIEFITHE? LA ERABHFET BERTR

% F oA AL T IR R R A S T F B ok et R s -

U chi R R FRER R TSR R T R EEE G @V RR
P e TS BARAIESE X HRATF BEF LAPM - B SR AT A2 L
SolgF e Tt FHR AR 5 FE DR ERE G N R
T o~ RS S RO g fE % 3 E R (MacKenzieetal., 2017 ) 0 (e L FT § 4 A
T FN A TR LA EER S DP s BRI E FH O RIT 7 AR
(Conneretal.,2016)« Flpt » f®ip ¥R wpF » Fic i 12 3R #g 0
WY 2 R OTER R R AR -

APV e B Al G B f R FE LY RE AR REE o BEA T
SRR FMWA T BRAFPELFEDERAER R B EH L &2 FF
P EREEE L RALE ~a ~ERJA -NEEHRRER Vo2 fiR 2

g p # 4 e RAL B¢ g5 &~ "FK% FlAaRaBEFRE o Tz 2w o AP
22
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SEARAFAARMA T GEEMBEES - LR PSS

Yk Mo & 73T LRBR TS B EF PG L FE DTS EUB T ELR P

i3 s & 21203 -

B AT R 2 FORD L 2 L RERB- e kSR

BERG e HFEIoAgl bt i i - TR LR R AT Y
i

TERFFEHRR M F LR o e 2 RE G

&

FELE &
N2 kR A

BEEE® o AW

% 0.693 (0.645-0.737) ¥ 0.619 (0.573-0.663); = & ik~ cha =t 2 » byp ik

0.529 (0.473-0.584); = B ik ffﬂ/%z% Rk dp R B0 5 0.123 (0.083-0.178) (B

E%02023) 0 THES LG FAARE IR @01 f kR R

CERTE S

PEF AR EF LI EF o fed WERRAG 2 Mt ER Gk B> Sl )

N , s
AR S8

p ARy ER

AETHET T SE CHRIES S PR X Eg
e SIS GO BB ok R LA WAL S R 4

TREXEHRL SR BRERARE R - B oA

B h A RN R A R T R Bl G R iR
fg_fg

FER 2T 8% o SN BT L AR D SR A B A
#

®
TOUBF EHE R AR BRERPEDHL o LR e

23

dEpTERE
Jlem E& > h
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AR
RT3 P(2020)°2020 £ 5K > 4 A2 A ARE 20 2 ¢ R EEF AH3 DTM

FH o B~ p https://data.gov.tw/

NFCIR IR R (2022) 0 PFT AL AR o FEB-p ) 12023 & 4 % o Bop

https://statis.moi.gov.tw/micst/webMain.aspx?k=defjsp

FLi (2016) * ARRFAFIELH P AT LRERATEELREY -~ &
BB 7 Bl L= 7R2E 2 -
Fr i g (2017) - Fe X 4HFTRBE2E HHRHILAF -5

https://data.gov.tw/

Frcle (2023)° 3 35 o 3B~ p Hp 1 2023 & 12 * o P~j https:// www.ey.gov.tw/

F R E s FhE AR L (2021) REHREY XA R e EY RPEEERE - B
2P @A BT RIRE e

43 7 (2013) B P LRRS PR B3 (fd &) 268 27 (PGLO101-
0505) o Fs P7 oL B 32 ] 8 T2 it 3287 7 4R 2

g EE i MmE;T Rl EE L (2008) BT HF P L LRRL
FRAGFTHRZE (97-03) (o b ¥4 A g Hirh Ty Y 450

HEZ g ARETE (2023) 4t chdikRm o $75-p 8 12023 & 12 7 o Bp

https://if.forest.gov.tw/IF/FResource Archive/ArchiveHome/Archivelndex

Z # (2019) - 2013-2018 & £ 466 3® (Melogale moschata subaurantiaca ) YL~
PR R0 B RAEH (AR ALY ) M AR E
A REEF L P EFAY AT

SR (2021) BB FEH LR LB B ATRELPE 41(110 R§2726-

Trel)e Frcli £ 4 B ik 10 E R R EF T2
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https://data.gov.tw/
https://statis.moi.gov.tw/micst/webMain.aspx?k=defjsp
https://data.gov.tw/
https://www.ey.gov.tw/
https://if.forest.gov.tw/IF/FResourceArchive/ArchiveHome/ArchiveIndex
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Lo BEBARBTA R

Ry -8 ¥ 8k # i 1018 8
iz b FORRRE . 24 2018-2021 183
BERIEEN ¥ 278 24 59 . % 20102021 692
Wird AP
L SRR BE LR RS F 2012-2017 140
ST 2016-2017 38
FLR TP RS 2020-2021 58
HT % FORRR B b E 2012-2019 94
VR R 2017-2018 15
: PRLIRNE SR 2017-2018 3
Muip ¥ SEmRE LY AEE R 2021-2022 10
FrA P As L R 2022 5
SRS S35 2018-2022 32
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2 =

iE A P8 S 487 & (Richmond et al., 2010)
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i LPERALGHEFFF 2L SR L0 P IER -

Step Model® AIC AAIC?

LR

1 Null model 1645.548

2 RAldog 1630.432 15.116

3 RAluog + Elev? 1627.818 2.614
- S

1 Null model 1590.461

2 Elev 1501.251 89.210

3 Elev + RD 1493.645 7.606

4 Elev + RD + Prec 1490.263 3.382
&

1 Null model 1229.780

2 Forest 1215.906 13.874

3 Forest + Water 1206.825 9.081

4 Forest + Water + RAldog 1203.352 3.473
Bt W

1 Null model 856.213

2 Prec 800.826 55.387

3 Prec + Forest 797.077 3.749

4 Prec + Forest + Elev 787.643 9.434

ARATgog 2% E ~ RAL & (G4 #cigde ) Elev 544 “RD 2% A (S ¥EiEH ) Prec 5 7
T 3a% & § - Forest & ek ~ Water 3 4p %27 £ 17 K W iE3E -
DUl B AAIC % 5 22 F - BRCAv R F TR A RRTFNE AR M R o - %

Flerde » Adp Bz A2 AIC B0 200 > BIBRERFY 2 3 » %% F -
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23 PP AR G ERE R L H S

Species Variable? Regression Coefficient p-value
E Intercept 1.700
RAIdog -0.274 <0.001
Elev? -0.000000329 <0.05
g f Intercept 2.218
Elev -0.00128 <0.001
RD 91.540 <0.01
Prec -0.000134 <0.05
s *% Intercept 0.474
Forest 0.888 <0.001
Water -0.000561 <0.01
RAIdog -0.115 <0.05
L KRN Intercept -0.476
Prec 0.000244 <0.001
Forest 0.413 <0.001
Elev -0.000287 <0.001

"RAlLjog T ¥55E + RAI & (G4 #icit42 )~ Elev % /%44 ~RD 4 B % & (¥ 8c#e )~ Prec 4 °

T 3a% & § - Forest & ek ~ Water 3 4p %27 £ 17 K W iE38 -

46

doi:10.6342/NTU202400878



%7 A RA Pk w by R (Naive occupancy ) ~ k3B (W) ~ MRS F

(p) M2 H 95%i ¥ % [ o

Species Naive occupancy b 4 P

¥ 0.493 0.619 (0.573-0.663)  0.374 (0.359-0.389)
5 g 0.533 0.693 (0.645-0.737)  0.376 (0.362-0.391)
8 #5 0.407 0.529 (0.473-0.584)  0.310 (0.292-0.329)
B % 0.173 0.123 (0.083-0.178)  0.224 (0.196-0.255)
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Step Model® AIC AAICP

LR

1 Null model 5896.116

2 Forest 5887.878 8.238

3 Forest + RAldog 5883.590 4.288

4 Forest + RAldog + Elev 5881.426 2.164
v f

1 Null model 6123.149

2 Elev 6057.498 65.651
s ¢

1 Null model 3607.701

2 Forest 3564.430 43.271
hew

1 Null model 1246.872

2 Perc 1202.672 44.200

3 Perc + Forest 1198.021 4.651

4 Perc + Forest + Slope 1191.295 6.726

5 Perc + Forest + Slope + Elev 1187.980 3.315

ARALje F¥5E * RAL & (G4 Hcig 4t )~ Elev 5 /344 ~Prec % " T35% & £ ~ Forest 5 44k~
Slope % ® & -
PR EUNAAIC R - BRI P TR R RRFE 0 WA e SR o 5 ®

Flefbe » R MG WA 2 AIC @5 2 b > Pl HA% 2 0 ~ 5% 7 o
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2N Pk G E ARl LR FS e

Species Variable? Regression Coefficient p-value
E Intercept 0.0298
Forest 1.271 <0.01
RAldog -0.264 <0.01
Elev -0.000564 0.108
v f Intercept 1.957
Elev -0.505 <0.001
SR Intercept -1.990
Forest 2.960 <0.001
lﬁﬁé W Intercept -5.298
Prec 0.0106 <0.001
Forest 3.643 <0.001
Slope -0.0206 <0.05
Elev -0.00171 <0.05

ARALjoe F¥5E * RAL & (G4 8cig4E )~ Elev 5 /344 ~Prec 5 * T32% & & -~ Forest & &tk °
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24 AEERA PO P BEREL 0 LA T E R TS SRT

BRI F AL A MR o

Model K -2 Log Likelihood ~ AAIC
-
p? p® rBA B 6 9187.35 0
p*p°r® 5 9190.44 1.09
p*p® 3 9196.67 3.32
P
p? p® rBA B 6 9468.38 0
p*p°r® 5 9475.85 5.48
p*p® 3 9572.06 97.68
R W
p* pB BA B8 6 3160.25 0
ptptr® 5 3162.45 0.19
p*p° 3 3214.57 48.32
-5 %
p*p°r® 5 5723.74 0
pt pB A B 6 5723.47 1.73
p*p° 3 5873.43 145.7
50
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2L R RA PR A PR AR A e 3 F)S R T > 2

RS A2 A RER .

Model K -2 Log-Likelihood AAIC
v J - g
p* pB BA B8 6 11985.83 0
pp®r® 5 12016.09 28.26
p* p® 3 12024.06 32.23
FES TE
p* pB BA B8 6 5221.41 0
prpB P 5 5239.04 15.63
p* p® 3 5434.84 207.4
6§ e-b R
p® p® B4 1B 6 8257.32 0
prpB P 5 8274.45 15.13
p*p® 3 8359.57 96.25
Bt Wi
p*p®r® 5 4979.75 0
p® p® B 1B 6 4979.73 1.98
p*p® 3 5184.01 200.3
§ Fy-RE
p*p®r® 5 8356.75 0
p* pB BA B8 6 8356.31 1.56
p*p® 3 8363.96 3.21
SER-KE W
ptp°r® 5 3184.55 2.16
p* pB BA B8 6 3248.92 68.52
p*p® 3 3342.67 156.3
51
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AL - RELRAP DS PREEREIY 0 AAIC |3 2 SR 5] & -

Occupancy Occupancy Covariates® Detection K -2 Log- AAIC  AIC wt
Model Model Likelihood

-

WA WYB @BA ForestxSP(U), Prec’xSP(U), RDxSP(U) p pB rBA B2 14 9078.14 0 0.47
PA B pBA ForestxSP(U), Prec?xSP(U) p” pB rBA B2 12 9083.14 1.01 0.28
PAWPB pBA ForestxSP(U), Prec’xSP(U), RDxSP(U) pA pBrB 13 9081.36 1.23 0.25
i § o

PAYBWYBA  Forest, Elev?, Prec?xSP(U), RDxSP(U) pA pB BA (B2 13 9273.43 0 0.64
PAWBWBA  Forest, Prec?, Elev2xSP(U), RDxSP(U) p? pB BA B2 14 9272.61 1.18 0.36
PAWBWBA  Forest, Elev?, RDxSP(U) pA pB1BA (Ba 12 9283.19 1.15 0.22
R-s ®%

PAYBWYBA  Forest, RD, Prec?xSP(U) pA pB BA (B2 12 5552.49 0 0.55
PAWBWBA  RD, ForestxSP(U), Prec?xSP(U) p? pB BA B2 13 5552.2 1.72 0.23
PAYBWYBA  Forest, Prec?xSP(U), RDxSP(U) pA pB BA (B2 13 5552.36 1.87 0.22
WhEE

PAPBWYBA  Forest, RD, Prec?xSP(U) pApB B 11 2891.71 0 0.39
PAPBYBA  RD, ForestxSP(U), Prec>xSP(U) pA pBrB 12 2890.6 0.89 0.25
PAPBYBA  Forest, RD, Prec?xSP(U) p* pB1BA (Ba 12 2891.03 1.32 0.2
PAPBWBA  Forest, Prec?xSP(U), RDxSP(U) ph pP P 12 289149 178 0.16

“SP % # 48 ~ RAluog » ¥5% * RAI & (‘g ¥t#cig% )~ Elev 5 /448 ~Prec 2 ¥ T3=% & ~RD %
FRHAE (G4 #idt) - Forest 5 41k ~ Slope 5 8 & o 3 A iR 2 A% 25t s o w5
PAPEPEA L2 PAPE e mE R A G BB OERREXFBALT  BERT oV EHRT
gy f8 (SP) (hA g ¥ it § A 48353 ¢ &% 2 1 (unconditional, U) # #% i % &1 (conditional,

C) - #HRLAFMBIERARLIFRANPERAS LFBADE  SHMF
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Lo TR E B R4 AR nSIF @8 95% 1 i R o

Species SIF Lower CI Upper CI
- g 0.883 0.807 0.958
-0 B 1.156 0.855 1.457
W-8 @y 1.323 1.192 1.454
¥ -/;Tz.% I 1.925 0.761 3.088
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Lz RAFEL S PRI 0 AAIC |3 2 il B 4 e

Occupancy Occupancy Covariates® Detection K -2 Log- AAIC  AIC wt

Model Model Likelihood

0 -

PAPB pBA Forest, Prec?, RAldog, RD, Elev?xSP(U), p” pB rBA B2 16 11835.84 0 0.5
SlopexSP(U)

PA B pBA Prec?, RAldog, RD, Slope, ForestxSP(U), pA pB BA B8 16 11835.84 0 0.5
Elev2xSP(U)

FIE

PA B pBA RAlgog, ForestxSP(U), Elev?xSP(U), pA pB BA (Ba 21 8095.38 0 0.126

Prec2xSP(U), RDXSP(U), SlopexSP(U),
PrecxSP(U)

PAPB pBA ForestxSP(U), Elev2xSP(U), Prec?xSP(U), p” pB rBA fBa 21 8095.38 0 0.126
RAlLiog*SP(U), RDXSP(U), SlopexSP(U),
YearPerc

PAPBpBA Elev, RAldog, Slope, ForestxSP(U), p pB rBA fBa 21 8095.38 0.0001  0.126
Elev?xSP(U), Prec?xSP(U), RDxSP(U),
PrecxSP(U)

PAPB pBA Elev, Slope, ForestxSP(U), Elev?xSP(U), pA pB BA B8 21 8095.38 0.0001  0.126
Prec2xSP(U), RALiogxSP(U), RDXSP(U),
YearPerc

PAPE pBA Forest, RAldog, Slope, ElevxSP(U), pA pB BA (Ba 21 8095.38 0.0001  0.126
Elev?xSP(U), Prec?xSP(U), RDxSP(U),
PrecxSP(U)

PAPB pBA Forest, Slope, ElevxSP(U), Elev?xSP(U), p” pB rBA (B2 21 8095.38 0.0001  0.126
Prec2xSP(U), RALiogxSP(U), RDXSP(U),
YearPerc

PA B pBA Elev, Forest, Prec>xSP(U), RALuogxSP(U), ~ pApBrBArBa 18 810228  0.9006  0.081
RDxSP(U), SlopexSP(U)

PAPE pBA Elev, Slope, ForestxSP(U), Prec?xSP(U), p” pB 1BA (Ba 18 8102.28 0.9006  0.081

RAlLiogxSP(U), RDxSP(U)
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Atw (§) 2P fEz Bad F AR > AAIC |3 2 (5] 4 o

Occupancy Occupancy Covariates® Detection K -2 Log- AAIC  AIC wt
Model Model Likelihood

i gt B

PAPB pBA Forest, Slope, ElevxSP(U), Prec?xSP(U), p? pB rBA B2 18 8102.28 0.9006  0.081

RAIiogxSP(U), RDxSP(U)

v f o -)&‘é 1y

PA B pBA Elev, Prec?, Slope, Forest<SP(U), PAPEBABY 20 511534 0 0.067
Elev2xSP(U), RDXSP(U), RAlgos*SP(C)

PAPE pBA Forest, Prec?, Slope, ElevxSP(U), p” pB rBA B2 20 5115.34 0 0.067
Elev2xSP(U), RDXSP(U), RAliogxSP(C)

PAPB PpBA Elev, Forest, RD, Prec?xSP(U), p” pB rBA B2 17 5121.49 0.15 0.062
RAlLiog<SP(U), SlopexSP(U)

\pA B @BA Elev, RD, Slope, ForestxSP(U), p” pB rBA B2 17 5121.49 0.15 0.062
Prec2xSP(U), RALiogxSP(U)

PAPB PpBA Forest, RD, Slope, ElevxSP(U), p” pB rBA B2 17 5121.49 0.15 0.062
Prec?xSP(U), RAluogxSP(U)

\pAPB @BA Elev, Forest, Prec?, RAliogxSP(U), p” pB rBA B2 15 5126.15 0.8 0.045
SlopexSP(U)

PAPB PpBA Elev, Forest, Prec?, RDxSP(U), p” pB rBA B2 15 5126.15 0.8 0.045
SlopexSP(U)

\pA B @BA Elev, Forest, Prec?, SlopexSP(U), p” pB rBA B2 15 5126.15 0.8 0.045
PrecxSP(U)

PA B pBA Elev, Prec?, Slope, Forest<SP(U), PAPEBAB 15 512615 08  0.045
RAlLiogxSP(U)

\pA B @BA Elev, Prec?, Slope, ForestxSP(U), p” pB rBA B2 15 5126.15 0.8 0.045
RDxSP(U)

PA B pBA Elev, Prec?, Slope, Forest<SP(U), PAPEBAB 15 512615 08  0.045
PrecxSP(U)

PAPE pBA Forest, Prec?, Slope, ElevxSP(U), p” pB rBA B2 15 5126.15 0.8 0.045
RATiog*SP(U)
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Occupancy Occupancy Covariates® Detection K -2 Log- AAIC  AIC wt

Model Model Likelihood

§ R RA

PAPB pBA Forest, Prec?, Slope, ElevxSP(U), RDxSP(U)  p” p® rBA B2 15 5126.15 0.8 0.045

PAPE pBA Forest, Prec?, Slope, ElevxSP(U), p” pB rBA B2 15 5126.15 0.8 0.045
PrecxSP(U)

PAPB PpBA Elev, Forest, Prec?, RAliogxSP(U), p? pB rBA B2 17 5122.31 0.97 0.041
RDxSP(U), SlopexSP(U)

\pAPB @BA Elev, Prec?, Slope, ForestxSP(U), p” pB rBA B2 17 5122.31 0.97 0.041
RAlLiog<SP(U), RDXSP(U)

PAPB PpBA Forest, Prec?, Slope, ElevxSP(U), p” p® rBA B2 17 5122.31 0.97 0.041
RAlLiogxSP(U), RDXSP(U)

A B \pBA Elev, RD, SlopexSP(U), RALiogxSP(C) PAPEBABY 15 5126.65 13 0.035

PA B BA RD, Slope, ElevxSP(U), RALigxSP(C) PAPPrBABE 15 5126.65 13 0.035

PAPB pBA Elev, Forest, Prec?xSP(U), RAlagxSP(U), p” pB 1BA B2 18 5121.15 1.8 0.027
RDxSP(U), SlopexSP(U)

§ iy E

PAPB pBA Forest, Prec?xSP(U) p” pBrB 10 8244.87 0 0.42

PAPB PpBA ForestxSP(U), Prec?<SP(U) pA pBrB 11 8244.22 1.35 0.21

PA B pBA Forest, Prec?xSP(U) p” pB rBA B2 11 8244.46 1.59 0.19

PAPE pBA Forest, RD, Prec?xSP(U) pApB 1B 11 8244.59 1.72 0.18

S Ls

PAPB PBA Forest, RD, Slope, Elev?xSP(U), pApB B 16 3107.42 0 0.204
Prec?xSP(U), RAliogxSP(U)

PAPB pBA Elev, Forest, RD, Slope, Prec?xSP(U), pApB B 15 3110.63 1.22 0.111
RAlsoexSP(U)

YA YB pBA Elev, Forest, RD, Prec?xSP(U), pApB B 17 3107.1 1.68 0.088
SlopexSP(U), RALig<SP(C)

PAPB pBA Elev, RD, Slope, ForestxSP(U), pA pB B 17 3107.1 1.68 0.088

Prec?xSP(U), RAliogxSP(C)
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2 () RAF2 B end S EHE P 0 AAIC | 3 2 g7 £ o

Occupancy Occupancy Covariates® Detection K -2 Log- AAIC  AIC wt
Model Model Likelihood

SRHRAE

PAPB PBA Forest, RD, Slope, ElevxSP(U), pApB B 17 3107.1 1.68 0.088

Prec?xSP(U), RAlLiog*SP(C)

PAPB pBA Forest, logDog, Prec?xSP(U), SlopexSP(U) pApB B 13 3115.15 1.73 0.086
PA B pBA Forest, RD, Prec2xSP(U), SlopexSP(U) pA pB 1B 13 3115.15 173 0.086
PAPB pBA RAldog, Slope, ForestxSP(U), Prec?xSP(U) pApB B 13 3115.15 1.73 0.086
PAPE pBA RD, Slope, ForestxSP(U), Prec?xSP(U) pA pB B 13 3115.15 1.73 0.086
PAPB pBA Elev, Forest, RD, Slope, Prec?xSP(U), pApB B 16 3109.31 1.89 0.079
RAliog*SP(C)

Bt s

PA B pBA Forest + Prec? + RD + RAIgogxSP(C) pApBrB 13 4883.01 0 0.239
PApB pBA Prec? + RD + RAlLioexSP(C) pA pBr® 14 4881.1 0.089  0.229
PAYB pBA RD + RAlLsogxSP(C) pA pB 1B 15 4879.38 037  0.199
PA B pBA Forest + RD + RAldogxSP(C) pApB B 14 4881.92 0.911 0.151
PAPE pBA Forest + Prec? + RDxSP(U) p” pBrB 11 4888.91 1.907 0.092
PA B BA ForestxSP(U) + Prec?xSP(U)+ RDxSP(U) ~ p* p®r® 13 4884.95 1942 0.09

“SP 5 # 48 ~ RAluo » 25 * RAI & (54 83 ) ~Elev 5 /444 Prec 3 * 35% & £ - RD
SR BA (S3#cid ) - Forest 5 4k ~ Slope 5 8L A © F & A5 R 274 300 i 4w
BPAPBYPA 2 WAYB e S K R AL BB BRI BARF  BERT oV AR
Flgf 46 (SP) h g ¥ iv F @ 87558 ¢ & % i ¢h (unconditional, U) s i% % 3% &7 (conditional,

C) »FHRLAFEBARBALINZRFANETFRAIIFBART  EHRAF -
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Ft o TR E R4 BT SIF B 95%E 8 B R o

Species SIF Lower CI Upper CI
v o -RJE 1.200 0.867 1.533
v foo-8 3 1.675 0.965 1.370
v M—&Té I 1.167 0.839 1.495
a - g 1.243 0.719 1.766
a iﬁ%—%é W 1.76 0.109 3.411
1.514 0.000 3.746

@Té - R
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AN BEXERIPFERFOAECHEARRTF]F DR ZRAPHA»wEH % o
Step  Model AIC AAIC
- IE
1 Null model 72.254 0
PR
1 Null model 82.858 0
-8 #%
1 Null model 68.494 0
PR
1 Null model 23.135 0
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24 RAFAFDAEHEARRTF PR ZRAEE A e v EH 5% -

Step  Model AIC AAIC
TEEY

1 Null model 178.5409 0
YT

1 Null model 51.63195 0
§f kAW

1 Null model 49.62954 0
5 - E

1 Null model 51.20506 0
SRR

1 Null model 19.38552 0
TR

1 Null model 53.24087 0
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