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Abstract

The impact of human activities on wildlife is one of the important topics of
ecological conservation. Over the years a number of research have studied the impact
of human activities on wild animals. They analyze the effects of human factors such as
night-time light, human footprints, and cellphone towers coverage on the distribution
of mammals or the activity cycle. The relevant research in Taiwan is mainly for small-
scale analysis of specific areas, little is known about the large-scale effect of the whole
island. In this study, the coverage of cell towers in Taiwan was used as an indicator of
human activities. The correlation between cell towers density and other environmental
factors was calculated to confirm that cell towers in Taiwan can represent human
activities. Subsequent integration of 13 species of medium- and large-sized mammals
in Taiwan from 1988 to 2020 record data, combined with environmental factor data to
establish a distribution prediction model for each species. Calculated the proportion of
animal record data and predicted data in the coverage area of the cell towers, and
evaluated each species tolerance to human activity. The results show that Taiwan cell
towers density had the highest correlation with population density and the lowest
correlation with NDVI. Medium- and large-sized mammals in Taiwan tend to appear in
areas outside the coverage of cell towers. The overall occurrence rate was 38%, and
88% of the occurrence areas were located under an elevation of 1000 meters. The
protected animals (31%) presented a lower proportion than the not threatened animals
(38%). Among a single species, only Masked palm civet and Chinese leopard cat
appeared more than 50%. The protected animals’ Yellow-throated marten, Formosan
serow, Formosan black bear, and Formosan sambar were all less than 20%, and the

other species were between about 25%-35%. From the first three levels of decision-
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making results of the decision tree model for each species, it was known that the average
altitude, distance from the city, total rainfall in the cold season, and mixed forest area
accounted for 78% of the node. These were environmental factors that mainly affect the
occurrence of medium- and large-sized mammals in Taiwan. This study shows that cell
towers can represent human activities to a certain extent in Taiwan. Integrating the
occurrence records of medium- and large-sized mammals in Taiwan in the past ten years,
combined with the coverage of the base station and other environmental factors, we can
know the degree of human activities affecting the distribution of 13 mammals at a large
scale. This study suggested that monitoring in low-altitude areas in Taiwan can be

strengthened to respond to the expansion of human activities in the future.

Keywords: mammals, human activities, cell towers, species distribution model,

decision tree
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entropy) 1% 5 & # (Phillipsetal. 2006) - 4p 3t H T $i-5% » Maxent # % & ~ #c
SR b AR ANERT > T A A BTA R A G A WIERIE 4 A F R
(Hernandez et al. 2006) -

AR g B Rt Maxent 343 'K 4) =14 Maxent & F p R HE50
(Philips et al. 2020) ; Maxent #-% % 65 1 5 S Bk > EHEE: I RBF > T K

11
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Bk B 7S m?‘f’rfi (contribution) » ¥ 17 v & B F|F O HF AL o
GARP
GARP 5 1* ;A F]iF &/ (genetic algorithm) » 3+ 5 42 £ F 5 3§ i3 & &
TR 0 0t B2 ot g B 5 J Holland (1975) # 1 - GARP 5 d gl 4
ANIRERRFF TR BEARZERL AL R E (setof rules) » £ RIpR
PIBEFERI 2 R B 73 2 EF 5 5 %E (Stockwell and Peters 1999)
GARP % F FHA GO FRE T v G4 BF SR v 4 v i plie
FApt o 5 e &g R (Stockwell and Peterson 2002) e
AFT T % F B #08 openModeller (1.1.0 3= &) % # GARP ~ EOE S R
(Mufioz et al. 2009) = GARP § #-3 % i | # 40 5 0 & 1 e a > 0 & & TRz
M 1 R AFERI MR PR Lﬁki"f§* 740 #-10 =t GARP &% 4c it » EF
B 5 03] 10 et .ﬂ"f 10 FE R BECE A0 ] it o Bt BoE AR S
WA F o (T 4348 GARP A # FFRIH; chb % B % o
ENFA
ENFA £ 5 d Hirzel et al. (2002a) # ) - 2_f& %4 f 4  (ecological niche)

PRAHE & eha T AR RO c ENFA ¢ Vb IR T 2 2 FH T TR L

-

BB ) e BB T AP ehF S (factor) 5 3R E % @ (marginality) % & -
® (specialization) # ffciE > FF i 3t L LT 5 BRE O
B (Hirzel etal. 2002a) - #% B A & F 5 HRFHR-EMER HTIHLE > 250
4o

lmg — mg|

s s
#% @ (marginality) 1960,

2P mg R AR ROk T5E (global mean) o mg & Fo g d
T B TR B K T 35E (speciesmean) > g; & B % B TR 5K B R84
BEEASHEFRTEA0D 1 2B BB EARL N AR5 il T REARR

FoAL B HREARE b - BRAASFHBRAREER SE LA SN 4T
12
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. e O¢g
% - & (specialization) = —
Os

AP gy REABFIRFSORBREFEL o B- EHREA | PlaT
<o g EEF LA (tolerance) o7 FLAEEAN 0D 1 2B 0 K
BAXS R AR A RS PR RE o AR LR RARE - B

AFT LR " F 4048 BioMapper 4 (4.0.7 5) =4 ENFA A # 3| 050
(Hirzel et al. 2002b) - ## ¢ #&—4%%1 I % B om 42 i £ & (habitat suitability)
PREE > BE A0 1000 FEARF R L ARG B2 G o PR RE R
T30 #-10 = EFNA g % 4ot > R W@ & 0 7] 1000 20 £ > £ 7% 12 1000 7
PlBcE A3 0 D] 1 enfefe o B B BAR 5 DI 0 (% 5 3% 4 48 ENFA & % 318
o b B R o
B &S

Bd BARRBG B R EE L - BRGS0 WH L FE LB (ensemble model) e
P e TR ARG L P iRk B BEAR T S B il e Sl ke L N
Yot E YRR RES R PR A MALRE DR 0 @ LR
5 FRRIHES hB B B % > £ 5 &R ;4 (Araljo and New 2007) » A 47 % -
LA I3 A PR A LR Z R AT HERL AR gurru’%i i
ZAEG Vb - BEEHG  NEALFRFEAE - BN IR AL
P dF L ITRAL

AT RYEAF T (2 LEE 2014) Bz BHEGS IERI R (LA 0
I 1 endieie) f1* QGIS 4r RS BT iaiE » gz;—l:!: SEERERBA o TLELEN
iEdk s BERHRAD0OD 12/ o
AETRE

WA BRI R S 0] 1 R eE T R B

EREEE A L RS R E R LRI S N
TR FiEauER e 4 2R AFEAL (omissionerrors > F E G JIRAPIE BRI
13
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WergE4) 2 A2 B354 (commission errors » F 5L M IAPIE R DR AREL)

R RS LS THE PR R TIRE Y Tt P AR R

RE>Z2F 2 p P fa (32 B8 ME) » T RAY I FRIBG HP iz
%o REHATF @ 2 (Pearson et al. 2007) -
AETIARA BB IEFBRT S RFELENTREA TP fEE G ¢

TR LB R B RO ER R Y ALY 2 $REA 7 MaxKappa
/4 (Freeman and Moisen 2008) - MaxKappa 73+ 5 = ;% » ﬂ—\j‘z"ﬁ:}\‘% Vg 5 4
poehiry BERITS R E 23 F B R B Kappa & (Kappa 8 {8 105 %
FETHP ) Bt ¥ Kappa E 5B BB T s oyt k-2 B o A7 RAR
B e R e & B TR M PR 10 & ¥ B & =X ¢h MaxKappa & 0 £ #
10 HcEBTia, (FL LN ehB B2 B E o
B %E
AR AERIEG 2 AR B 0 N R TR A RIS AR

FEALR o B A % ¢ ArehFRETHCSY cPIERLE S ot $ 0 3 R AR 43R

gt B F & g E 2R 4B (confusion matrix) ¢
Fm4 Am | Fmaam
R R TP kP
FERNR N FN TN
2

iR % ae? > TP (true positive » B ) K& F %3 DR FFR[L 3 MR
# 5 TN (true negative » B F&44) & & F "2 2 I > FEip» 2 I e L 5 FP (false
positive » B {2) A F FR NI FrIpiplG MR 5 FN (false negative »
BIEEL) ® R F R DR AR AR gl o AR N B T Lt -

#2 B IACR B (sensitivity) % #F R B (specificity) & B#iciE 0 SN 40T o

TP
TP + FN

2

TR B (sensitivity) =

14
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TN

g O L
# R & (specificity) P T TN

5 2

BN T g SR R R BB S (truepositiverate) » & T Arg 1 E
PN R IRl 3 MRt B SR R S Z S (true negativerate)
g Popg F et ? > FERS ARt b o dok AR RAR] >
FRRFEAARL EHRRA] > N AR LA 0@ A FIFRIESGY € B Y AR
Bfrfr R RAXS AR > A7 RN gL (A > B 5 - TR EmA -

A HE B N ehd fEsRE S N At E B ALY YR IR A
fa#cE > — fa 5 * ki B B AUC (area under curve) & ; ¥ — f& 5 ki &0
Kappa & » 3= w it 4 A5 (Maxent, GARP, ENFA and ensemble model) =%
FER o AW A SdeT

AUC &

AUC #4p ROC # & (receiver operating characteristic curve » ¥ 1t B ¥ 17 4
Hcd ) T o BE A 053] 12 o AROCH HRP o B X -
# 2 B (falsepositiverate » B 1£5) & TR %2 N> frigipls ) o

B Y Bhi g R (BBEE) A Sl ERERE S 05 12/ -

\\\

ROC # g QR » LS i enfe B i ] S F @3 i @ i
BT B A B ABAERPE (Xdh) 2 BEHE (Y b E 2%
FRE T 5 ROC & 4 o

ROC # g 3 i > 5 fUb b (0,0) =2 LTI Y 5 (0, 1) &=

FoREMALIT (1,]) R DE &R pptfEiRT "‘f *“‘*“’fs—‘\%]

It
i
L
‘.3:
i
E\
—_
=
=
ETIRS

0)) 2R 1- HRE (BHBEF) EE3 0 2R E
(ZHEMEF) EE 1 2R EFRE RSN ¥ FR B iEiEE » FP (K
Brft) @ FEE 0 R ARG AL FA LY HEDRRIFET R
AP ERT  AUC 3052 B 1 A AFFEREN 2T HE (&K 100%)

F AUC 5080 8050 47 ROC & 5 A F %30 1 thd & > TERHN
15
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FEREEWFRIARRE (2 /S T F 50%)° AUC B an®i % > — &2n% AUC

A3t 05507 R &P HEFVTERIN A 3 E S AUC 420 0.7 3] 0.9 0 % & gt 0

1@%

R G EIepIERla 4 0 T R ANIERI A SoenIE P AUC X3 0.9 KA RN

& i 19 Rl st #  (Pearce and Ferrier 2000) ©
Kappa &

Kappa & & &g R Berggd] - L2 BHFITEE - ey g e 5
Fofeil NBAKE > 4 it B % FERE o Kappa B ;8 40T o

TP + TN (TP + FP)(TP + FN) + (FN + TN)(FP + TN)
N NZ
(TP + FP)(TP + FN) + (FN + TN)(FP + TN)
NZ

259 A N=(TP+FP+FN+TN)o § 7 % 74l ? N2 2 I B # L 5B+ >

Kappa =
1 —

bl e IR B Bk F 30 D R AR e g PRIRIEES ok MRS R 2 INE
MR PRGN IR RS 6 AR 0 B H G HGVHEF R DI R IER
it (TN=0> 42 R 5 0) Kappa @R % £ TR E&E LENPE > 711 A
TR T GERRT o 3B RS R R R -

Kappa ehicie 4% -1 3| 1 2 F > $cF 4%~ & 7 #5835 Bl 424845 - Kappa
BHREG RS > - 430 % Kappa )30 00 R A BGVIER Y £ BeE 4
0304 FAFFRMEA & BB A3 04506 8 EIFRE? % 5 B 4306
) 0.8 RAFERMEE > BE A 0.8 F] 1 K AIFERMHEE (Landis and Koch
1977) -

ARG MR RIS e £ R & TR M BR 10 K £ B & e AUC
% Kappa {5 > £ #% 10 T #cEPT 35> (T3 BB N RFHE - 45+ i d &2
AFE G #- AUC * 3530 0.7 ¥ Kappa * *t 5730 0.4 e RN 5 £ 5 7 fuen

FERIM P AL RHRT RBARY AR (FL R P AR S IR o

(2) # 4 DI B

16
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R EATI3fEY A AR L AF AR BAY S FERIN R
% QGISHBH A & LB FFRIRERANUIE AL SRE R RPE
BE AP AAK 5 RERRR G0l 0T A R B (e
* @ # o 17 90 Wilcoxon % %frik 2 (Wilcoxon rank sum test) » 35 J1 IR &) %

s g o

() A F
EHAR CREFBS AT AMAKRTE (B )2 2o s F s
FHER L HIEPIEES B ARG L -Q?ﬁ%?fg‘}?]fk (% 5)° ;}\EH;ZE._ 2,

B 5 REFoT Bp A E R S BB E A b 454 F A ik e

4
-
gl
[92}
&
=
W
&y
i
5
=
o
?m
=
=\

RIS SOy 23 S LN RIECRIRAE 4 8 R WU
B R RS BT AR A TS R o RA L B e 5
BN FOR A B A BB 0TI @R R (ttest) Kk A TR AR
TioEEFF AL At @3 s 3790 Wilcoxon % %ok 0 %D 27

EECE A SE DS

SFEFRERY LAY EBFLAFTIRROLERERETF]F AT R BE
B39 gl {OBE (decisiontree) $07] 0 ARSE 1 & F TERIHC - i AR o - XA

S RE P P T ‘E“\ & #8 (supervised classification) ;% & % o fpf3t— dken
AR AR & RF S i A R O ER L TS bR TR &
B a2 Apk F13 2 B A BT E£45 1 % (Bell 1999) o B2 X % i e Maxent » #
TRRIBE B % € /R IETRE 5 m?ﬁ&}i e R H SRR TS m?)f?%—}i s
oo fE i#%ﬁﬁﬁﬁ:ﬂ% TR AR R ol B-RRE TS 0 B R EP o

i o 2 ;;-—ﬁ:l',{;_rﬂ; B kBT a3 EE o A AR gug]ﬂ/mﬂ/}\%]

17
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Mo RFEETARE M2 EEMEE S B g2 (Olden et al.2008 ; Davidson et al.
2009) o A& RAHCATE k2 BB LRF A BRETAAMAT > Fie A SR
"%+ (Davidson et al. 2009) ~ ¢t k& # 5 (Everaertetal 2011) % -
W

A-RKBHHCAlF AW B2 7 24 At ® % CART (classification and
regression tree) i# & i 2= £ 4-3] (Breimanetal. 1984) - CART + i * »tid 4 2 4

WEA S A A R DRk (FBERMC A AT ) cCART /7 825

B TR A L dg B (giniindex 0 * FLA R F R gini impurity) % #5002
FoAeT

n n
B 4 #e (giniinde) = > p1—p) =1- ) p?
i=1

i=1
ERIEE Tt SF IS A A LR VR SR
B ONESIE IR I A AR A AT S T o BoiE AR 4 PR Rl AR X 5 1N 4 A AEAkge
Fro MR AR K 0 g HPE ARNHE (gini gain) >0 40T
A ¥ (ginigain) = FRESBAL B - E- A3 ARk

IREAE P O S S W I B R A R U SLRNE
e dEARG I BAF LI I AT EFIN R ARRBF LSRR o d LT o
CART 2 F A R dplic» 5 I AR H & & %] 0 (7L 320 %5 o
B3 2 i

PEEY QI RBEHHCANE 0 R RERE (test set) 3™ WA PR
fe 4 0 F R 3V A B A e Fl-score (Chinchor 1992)  Fl-score .5 d #F 7
B (precision) % # it et A (EHMEF) AdBEEa ko 28407 (e
% BB bR AR

TP

%ﬁ& (precision) = m

18
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TP

ATl & (sensitivity) = g

d 1 2T AR AT RIARIG AR g o R RS G RG]
AACE R A TR R DR o SRS § DR b AR

A BRI A e A IR B

=i
-
—_
4y
oy
X
=
a1
Ly
<l
p—a
=)
hrl
R
o
g
e
hep

- B R RS N A RAERI DR R EF LA R ET
f
DIt (RARE V) RTTFRIZAT A F s E S F 73 H 4 Fl-score

AT e S

2 (TP T FP) (TP ZP FN)
TP TP
TP + FP T TP + FN

d§ b 258 F 4o Flscore @ B A0 0] 1 2 > o prd £ 7 03] chifpl 2

F1 — score =

S (FFR) 2 RFE (R AR) V#LHA DR =R ke s F 2 7 -
ooka - B T rendg ik e

AT L i d b S nE M o FIERE R 13 ERE TS R LB
i£5 FA4L % ; # * python Scikit-learn £  (Pedregosaetal. 2011) - S£ %P~ 75%
SRR T S PR a4 CART G- UHEE] - 2=+ 1002 10472 % % M0
B 25% FALELRGEE > 35 H Flscore 2 % it en AUC (5 B s %10 =3+ &
BEBTIDE S ¥R AN o A KB Sl D % SR SRS A
d AR R A L AT R AP RRP A RO o2 A ik TS 2 ik

B FHBEL Y 'Fﬁ'«?bﬁv#ﬂ&\'ﬁ?mx ERBFIEEPE

19
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k12
=

-SSRl 3 <4

PR AR SR A 4 BRE TS A S WS el B
(scatterplot matrix, SPLOM) (] 2A) f-#:® (heatmap) (B 2B) - jil¢ % k5 > 4
AP SRR A T BAESEPMIEEE (r=077) v NDVI L2 4p b e
Bg (-0.67); tflepens BTS¢ o A o% R fodpis o pedg (-0.64) 1 4p B
A g R ReE (0.53) (B 2) e A o B RS A v RARAR o F 0 R RLE
Breof Ap BB (-0.53) > frfléks B F1F (4P FEYE - NDVI L 39) aaf 4p
ML AT B A (F2)

d S ET A AR SRAAT BAAMAIEG T L L3
FBEEA 5 BB R S hF] S (S EEAL - HE BLEEHE - NDVI 35) & § 4p

Moo TR AR S Ak - RARR R AL S E

=~ EBFLAFRR

() BFraaiRes
FBEE R FIRS S 13480 A e R 75122 £ Rk b @
i IX1 22 efisEt 4163 % A BeRAEN 1% NIRRT EBHE >

%g_a\?a”‘?%

‘ﬂrx'\

S 2k B A £ A TR (F3)- E- FEnR
BT R S > R 2417 R EEECTHEEL 2 102 (B 4) -

(=) & FAgRls
2H 13T A B b s AR S % 0 % 0 RIEF & 55 Kappa
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B <047 @ R0 > 25 F % Maxent #3¢ 0 B A 12 80 FLAE R & OGN SRR
B FE IR (RIS~ & Do ¥obo 38R d i Iam 6] ) B2 P fden
TERIHC B dpde S 2P - S RAeRT S s IR E H

B (B 19- B 21)e A FFERIF NS 40T ¢

EEERR AT G A 7526 T2 28 5 b4 B G A 20.3% (Bl 6)c A
FRACT 2 175402300 2% 0 3 & MR AS KR 1000 2 8 T Fapo L5
BF347.6 27 5 AIREE L 3217 DR o
LR

Maxent #3584 # & ff 13379 T = 22 > fh 4 $05 4% 36% (B 7)° 4
FERFACT R D H3700 2% 0 4 B NI AL 1500 2% 1T Ha T
$974 3% 1007.8 2 & > A REE L 7557 2% o
I RE

EELHOSN AT R 14255 T 5 2 o ib 4 R G F 38.4% (B 8) o A
g FACT 1A 33700 2 % 0 A & IR AR 2000 % 2T K T
3975 14 1286.8 2 0 B IAREL 7706 2 ¢ o
SRR

EEE B A H G 9320 T 2 22 5 (b4 B E Af 35.1% (R 9) e AT
RS 50 22 1 3700 2% 0 A& MR AL 1200 3 2300 2 ¢
Fos L339 F17053 8 5 AREE L 7483 21 o
B

BEE WS AT G 12394 T % 220 ik G 4 33.4% (B 10) - 4
F AT S D AH3700 2 2 03 B DA 45 1000 3 2000 2 % L
T ioa gk 15415 27 o AFREEL 7351 o7 o

21

doi:10.6342/NTU202200328



Fv i (% 848)
oL
REEHER A 5 fF 4719 2% 22 > i d B RG f 127% (R 11) - »
FHRFAT S 2 H302500 2% 0 3 & NI AEIL 800 &% T F i L
¥oh L 5484 2 % A FREE L 4203 o7 o
T,

N\

BEEWCR AT G A 8768 T4 2 ib 4 G 4 23.6% (F 12) -

~

FAEFAT T 4423500 2% 0 1 B IR AB L1500 2% LT HiE T

95 £ 9349 2% AREEL 5756 2 ¢

i

8 i

FEEH A H G 8134 T 28 > b4 BRG f 21.9% (B 13) - A~
g FACT 2 143000 2% 0 A & NI AR 1300 % T R T
BH38351 2% BREEL 5759 2% o
A w

FEH AT 5 Af 6396 T 2 22 o ik B AR 17.2% (R 14) « ~
AR 15483600 2 % 0 A & DI AB L1800 2 7 T R T
¥i5 45 1193.6 2 % 0 AR S 7187 2 % o
R

AW AT o 6475 T2 22 > b4 BRG A 174% (R 15) - »
O EAGA 80 % 103700 2% 0 A& NI AR 1700 22600 2 ®
T TEEK 2210 2 o mAREEEL 5601 & ¢ o
R AT

EEARIN A H GAE 10876 T 3 N2 o ik 4 G 5 29.3% (B 16)° A
#4442 250 2 2 3 3700 2 € o A& AR AE 4 1300 3 2300 2 ¢
TR T 1782.6 2 ¢ o AR L 6433 2 ¢ o
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FEEA F g fF 11383 22 22 o ik 4 B 4 30.6% (B 17) > 4~ #
FRAGHIL 50 27 303500 27 5 4 & MR A A4 1300 3 2300 2 % E
B TE5 417902 2% 0 A FREER L 6317 &% o
& kR

FEBRSS AT o 8479 T 22 » b4 3% e f 22.8% (K 18) - »

o EAGH 42500 2 2 33700 2 % 0 A& IR Ak 4 1500 T 2500 2 ¢

TR T4 1992 &% AFREE Y 5T38 &% o
& B W
Y1

Wi PR F TR R he (5 A 2 e B0 A F G A 24983 T 3 2

2 B 67.2% (B 19) « A F RT3 3700 2% > 4 &

MAAEF 300D 1700 2 % B 5 T 1060.8 & % o A LE L 841

5 fE- ATenA FIERIS S e (8 A 2 e B A F G fF 23048 T

B2 iR d ARG A 62% (B 20) o A F B FIACT T 3700 27 0 3 &

NI AEFL 300 T 1700 2 % R 5 TI3:EH 10629 o2 o EHRIERE A
8359 «x % o
BT A

B8 AT AF A F IR RS R (S AL e B0 A F G A 21785 T
S8 ih ARG f 58.6% (] 21) o A F ERET S 1 3700 2 0 A
BN AAFA00 3 1800 2 % Tt TIoE L 11783 2% o A EE L
833.1 2 ¢ o

BAEFIRRIGE R A FER P AL RE R BUDL T L oA - AR
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P et AT F ARG FP25% ML RTHG RGEE LT A
HA G A 25% T FM R MIIB ARTE Y L AR AR e

A\#%@,rﬁ%?é\ﬁ;}gﬁ&zﬂm |$A\#%I§]/4 9% 100 o~ & o

ENRS F - N

ol o TR Al CREFRINGE A EREAS LB REETH

(F122A~ % 2) 2 A B SERITAH (W 22B~ % 3) & I I bl o fl % K f 0 %

137 5 9Off S aaa EFER IR bApiT 2P 6 f o2 BT A 60%
3 70%; RIE >~ F LT R SRR A25% % 40% 2B FIT 4 FEIRT A F R
Bl E S22 KR Y 2 20% T (B 22)e F bt B L FERR S 4 fd o FRE

TR LA ed R ALEE10% b 30 10% 2 40% 2 B (] 22) AR K
FARFTHSE A EE A RApI A ¢ AR kT D e B0 A
fareeh > g It AR SRR B (IR KT 40%) 5 EAEARE
PEEY RETHY L R L E s oo R R4 0 B o dggen
ML GIARIT 0 TR DR (] 22) o Ak SR AL P FL A LR

S E SRR R Bl S T A SR b R WA LR

EI
\

FRaER > W fooz BLAEH (DI B]F 3 50% 0 B 22) o
BERF G ABETE (FER L E ok R) IR 5] KO 20%
(B122); 2A 5 10 20% 5 A% » #1364 D )4 5 A 2 &7 Wilcoxon
ek e Wit Lk 0 B A A R ETOR & 4 FAERIT A p-value ¥
130010 A med mHchSF G HEELE (B 23) RHptEE 0 AT R
DI B[ 3 20% EdefEEL IR 6] > 20% X 50% 5 ¢ E I b

50% % B AV B e
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s RREARLF

(—) #RELP WP
2P s FRRrAS CREFFELp R R G UERBRAS
W (B 24) T E A A LR A4 1000 2 8 T R o
%12 1000 &= 5 4R g B (B 25) £ rehie s 9370
kPR R B 25% 0 H ¥ B i 88% (8270 H2) A F AT E 3 1000 2 % LT o
KRBk EFRIL R AT IR A R S FEF] AT R P IRehy

37 ~add pwRLE (B25)-

() P rFpRaiss
Aw b e DI HIERE Y o RIRE TR S L X2 @Tzﬁ TREER A o e
TR G LR E10% Mo At E USRS RERAR ST T RBD
T4t AR SRR FOR s BB R 7 Wilcoxon F ik T (B 26) © Stk T
F% o RES ATAARY kG HFLE (p-value < 0.001 0 B 26A); ¥ 5 %
LEREFELRE (p-value > 0.05° B 26B - C): /;Tz% WP REEFALE (p-value <
0.001 > @] 26D) -

FOARFRTT F RS A WD A2 L5 8 G g

—

Wi r Jpd Wene ST L &2 H R 1000 2 % 00T R 0 A TERITA

4

F_&

#1000 3 2000 2 2 AL GIR AR T A 1T 5 (B 26A-D) o B2 L
Eehst SRR MEF LR 0 A% 1000 2 % T AR AR G B
X (F126B~C)> 3 & § ¢ 31000 I 2000 2 ¢ 1% 5 L 4T PP HT 8

FCEE 27303000 2 ¢ hRF A FART < 0 5353 o
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AR AR

AR R % 2 % 0 Fl-score #icie /1 >+ 0.73 3] 0.92 » AUC & 4 *+ 0.75 3|
0.92 > B 475 P e WAHHCA ¢ 3 7 AadpRlan 4 (2 4) o d kBt E %
A RGFRE B 2B 4E S AR T HEE & P KA hz K B A KR
(F127- W 39)c 8 - ek AT H2 K £ 7B &8 (5- k5T 1B&
B A BERAAABEAL) I3ESMEE Ol BEBEF Y- APYZ R
BFF MmSse AR NEIR (RS KA SEF A NI Hick B
4 fERA TS RA L T0m A (24 %) #S R (19 %) REAEA R
(15 =) 2R EHka ff (13 =) > & 0k 78% cha-ghibde > 5 BALP L HY < 1)
e ds e DI enTR B B o
1347 A5 8?5 S - KA RKTFSF 5 TEBHR ApL RSk
o fi (@Té B SE)-HB R A ) FERAE (FL) 2 EEAE
(FL7) Pob BB R b B R OB T L ARE R o - RIFDRE
EORRE AR - K 0 AR R BE Y 500 2 ¢ (F128 - B129) TR L
£ %1000 2 ¢ 24 (B30 B3 Bragehiemie s LE 22 KRYT &
1000 2 & 2+ > H ¥ Fepgpid 0] 1500 2 ¢ (36 - B 39) #4330 ihiik
B g oo b - SR AR TR T DI ERAZEE 50% (28 - 1 31) ¢ i
THL R TS% 1+ (B 36- B 39) -
IB@FAE > f T B WEARR > R AR 10 BT 2 TG R
5 FF (st REAE o B RREEAR) > A M ENS T FERESR X R (£ 5)5 10 f&
A ,%ﬁ oA - B 14 Fays o pEdr | (T2 AL 73 (B 27) 24
RO LFF A A2 UK R T g I B 3 e
At - BBTFFLAKRBAE S LRSI IR L L FI R L PBR
PAURALE TR ALY LA R B F IS TR S A L ERES 2
HEp NI G RARR AR G AR AR TIRBRIEET 4 R
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Paguma larvata taivana v f o 0.89 0.73 0.67 0.84 0.65 0.36 0.27 0.56
Melogale moschata subaurantiaca % % &JE 0.8 0.66 0.66 0.73 0.45 0.29 0.26 0.36
Macaca cyclopsis R Y 0.83 0.7 0.69 0.77 0.51 0.35 0.28 0.4
Sus scrofa taivanus TR 0.91 0.76 0.71 0.84 0.67 0.4 0.39 0.54
Muntiacus reevesi micrurus T AL X 0.87 0.76 0.74 0.82 0.59 0.43 0.41 0.5
Prionailurus bengalensis chinensis L 0.95 0.88 0.74 0.92 0.77 0.7 0.38 0.75
Manis pentadactyla pentadactyla 7.7 0.93 0.77 0.66 0.86 0.71 0.44 0.34 0.58
Herpestes urva formosanus 8 B 0.91 0.73 0.68 0.86 0.66 0.37 0.31 0.58
Viverrucula indica taivana @Té i 0.95 0.83 0.75 0.91 0.77 0.53 0.45 0.69
Martes flavigula chrysospila ¥ & 0.96 0.89 0.88 0.95 0.81 0.68 0.63 0.74
Naemorhedus swinhoei R AT 0.92 0.83 0.81 0.89 0.7 0.59 0.55 0.65
Ursus thibetanus formosanus AR 0.9 0.84 0.82 0.88 0.65 0.62 0.55 0.64
Cervus unicolor swinhoei AL R 0.94 0.86 0.84 0.91 0.74 0.65 0.59 0.68
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