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Long-term monitoring 1s the foundation for conservation and management of
endangered species. Understanding the species traits, the allocation of
effort in space and time as well as how to reduce the sources of error
are the keys for effective monitoring program. Eastern Grass-Owl (Tyto
longimembris) 1s a rare resident species in Taiwan and is facing serious
threats due to the overlapping of its habitat and human disturbance.
However, currently there 1s no systematic survey monitoring program for
Eastern Grass-Owl. When conducting survey in the field, the detection
probability 1is often less than 1. The abundance and distribution are
likely to be underestimated if we do not take imperfect detection into
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consideration. For cryptic and rare species, 1t 1s especially essential
to develop effective survey method that accounts for the 1mperfect
detection. We adapted occupancy modeling framework and used
presence/absence data to evaluate the distribution of Eastern Grass-Owl
in Southern Taiwan. We followed the 47 sites in 2016 and conducted 3
repeated surveys each 1in February to March (late breeding season) and
July to August (non-breeding season) 1n 2017. We encountered Eastern
Grass-Owl 1n 10 and 11 sites in late breeding and non-breeding season,
respectively. Analyses showed that occupancy rate was 0.37 and the
detection probability was 0.25 for late breeding season. For non-breeding
season, the occupancy rate was 0.27 and the detection probability was
0.51. The results indicated that the playback method was effective given
the Eastern Grass-Owl occupies the site. The dominance index of landscape
was negatively correlated with occupancy rate in late breeding season,
indicating Eastern Grass-Owl may prefer habitat with diverse landuse
types. We deployed multi-season analysis using data from late breeding
season and non-breeding season (5 seasons) to reveal the factors
affecting the occupancy dynamics among seasons. The results showed that
both occupancy rate andIV extinction rate from late breeding season to
non-breeding season were negatively associated with dominance index of
landscape, showing that while Eastern Grass-Owl prefers diverse
landscape, the extinction rate in diverse landscape from late breeding to
non-breeding season was also high. We used Program Maxent to predict the
potential distribution of Eastern Grass-Owl in Taiwan 1ncorporateing
location data from survey in the past 3 years and historical references
as well as landuse and climate data. The results showed that although
there are suitable habitats through out Taiwan, Southern Taiwan 1s still
the hotspot for Grass-Owl. The results can be used in conservation
strategies and moniting program in the future. We also described the
recommended monitoring program and provided guidance and strategy for
long-term monitoring in the future.
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Abstract

Long-term monitoring is the foundation for conservation and management of
endangered species. Understanding the species traits, the allocation of effort in space
and time as well as how to reduce the sources of error are the keys for effective
monitoring program. Eastern Grass-Owl (Tyto longimembris) is a rare resident species
in Taiwan and is facing serious threats due to the overlapping of its habitat and human
disturbance. However, currently there is no systematic survey monitoring program for
Eastern Grass-Owl. When conducting survey in the field, the detection probability is
often less than 1. The abundance and distribution are likely to be underestimated if we
do not take imperfect detection into consideration. For cryptic and rare species, it is
especially essential to develop effective survey method that accounts for the imperfect
detection. We adapted occupancy modeling framework and used presence/absence
data to evaluate the distribution of Eastern Grass-Owl in Southern Taiwan. We
followed the 47 sites in 2016 and conducted 3 repeated surveys each in February to
March (late breeding season) and July to August (non-breeding season) in 2017. We
encountered Eastern Grass-Owl in 10 and 11 sites in late breeding and non-breeding
season, respectively. Analyses showed that occupancy rate was 0.37 and the detection
probability was 0.25 for late breeding season. For non-breeding season, the occupancy
rate was 0.27 and the detection probability was 0.51. The results indicated that the
playback method was effective given the Eastern Grass-Owl occupies the site. The
dominance index of landscape was negatively correlated with occupancy rate in late
breeding season, indicating Eastern Grass-Owl may prefer habitat with diverse
landuse types. We deployed multi-season analysis using data from late breeding
season and non-breeding season (5 seasons) to reveal the factors affecting the

occupancy dynamics among seasons. The results showed that both occupancy rate and
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extinction rate from late breeding season to non-breeding season were negatively
associated with dominance index of landscape, showing that while Eastern Grass-Owl
prefers diverse landscape, the extinction rate in diverse landscape from late breeding
to non-breeding season was also high. We used Program Maxent to predict the
potential distribution of Eastern Grass-Owl in Taiwan incorporateing location data
from survey in the past 3 years and historical references as well as landuse and
climate data. The results showed that although there are suitable habitats through out
Taiwan, Southern Taiwan is still the hotspot for Grass-Owl. The results can be used in
conservation strategies and moniting program in the future. We also described the
recommended monitoring program and provided guidance and strategy for long-term

monitoring in the future.

Keywords
Eastern Grass-Owl, Long-term Monitoring, Occupancy Modeling, Detection

Probability, Species Distribution Model
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FRNEPEFTRERLSPTEAL %5 g = b ik # (Sanderson et
al., 2006; Martin et al., 2007) o $3t4oie 4] T F echT R H 2 A 493 2 0 LT &
% 318 4p 4 % 3t (Reynolds et al., 2011; Rhodes and Jonzén, 2011) » 3% 2+ & i)
VEFOF R IRLER PR A B LD AR RERE D AR
BAHEATEE FE F € N & 9 F (MacKenzie and Royle, 2005; Bailey et
al., 2007) - K,!rt TREY A RABE s e EELEMFTRELORR o EFDT
2P g A 2L SR EREE Y £ & o0 k(Martin et al., 2007; Wintle
etal., 2010) - Flpt 7 # k & RERPLAp g DT R AF B Y P AR A £ TR

*Ej;t o
AERF LA ke fa e d 2B P RS AR R o

7
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-é_; 5%

R I EE R R 2 N = ol P B I A2 R
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-~ BEEAL I UAAEE R R RS A EF R LR ET Ll g Bt
HFEZHRARSY L~ £ 4 4 4 2 Fh(MacKenzie and Nichols, 2004) -
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EOEERE LS RS TS SR T RS L JaERE R
AW P2 ok EEERE > ¢ Faf 5 ag(Kalies et al., 2012)~ & #g(Miller et al.,
2011; Frey et al., 2012; Warren et al., 2013) ~ 7 & %5 (Kery et al., 2009) ~ & 4 3§
(MacKenzie et al., 2002) ~ 4 #g(Falke etal., 2012)% % % § B3¢ * 2 v o &
WA RS S AR AL (1) PSS TR R X0 RS &
27 2 $ 3 %k 715 (Ravenetal, 2002) 5 (2) %HEB - 7 fBHBEF 5§
BIp 2 & 8 & fi (Hanski, 1992) & 83 33 AK3 1 f1* k- 5% €47 24

EHEERMFBOREI(NRL 1 RAME 0) X RS ERGR G A2

Bl g b x5 (MacKenzie etal., 2006) o & 55 5 T A AR E P PR

AR 6 B R AR AT E R B ST 0L & 7
F e REEE AFHEG o BRIFR AL AR TR ST HERT AR TR T
g e WRIFXFER ~PAY B(ET g~ FEEGE {1 EE g F)2
AR BFREFRREL AR AY N AL A A A - T
# & 31030 % (False negative) o 3% #3530 > edr fls e 32 T 0 a0 AL R

I e 5 (14 3B & ; Detection probability) 5 % X Il BB & L2 F AP ¥
TP RSB 6] (R T ERIF 2L 100%) R h A F RT3 S &%

A G FILFR I RDANERF A ERUDERE G ST 2 R

Jls

CEF M P RFATE ORI E ST RE BRI R AE RIS
B B E st IS BRERE A 5 2 A F Tk (MacKenzie et al.,
2002; MacKenzie et al., 2003; MacKenzie et al., 2004)- £ H ¥ P &5 & 5 (THIED

KB RBESEN & LR i b LR R ERIF I EAT e

L

123 (MacKenzie et al., 2005) - :7 & &k 7~ 3 & Jﬁﬁ TR IRF ME T
BRI AER oo o BRF LRI TF BTSRRI D
7 7 B> {4+ (Hines et al., 2010; Hines et al., 2014) - & = i%ﬁ;@%;}ﬁ Y E
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~FETEB éﬁ(fg‘é);%‘}*)éﬁ)

L Esg et BBt §6 0 2 EE 2 N(CITES) " I 2 560 &
T b R (BT T B L) B - ARG A TN B
PR £2 R € Harh 0 2014) - 330 2 4 4 2 g are £ > § % 7%(2005)
Z % WA(2011b)A B] 335 5 30 100 & % 4 3% 300-500 & o fe it fieyp 5 d 42
WRA ARG (8 R 2011b) > 445 s A o Flpop A A S ¥

Mot BFans PG e R g AR T amr 2 TR

Bt b RPN RITE K

AN

PULA R R AR XM R 50
S FREAT AR B I A2 P E o ¥ A% (2008b) % ¥ ¥ AR
(2010b)F* L £ ¢34 2 4/ v ¢ o2 Bl& B FH L T 5garge i
o FAe b RlEEw 353 A (playback)iz H K S KR A 2 0k F o @ Th A £(2013)
RlE- HEHT Frdg NEFERFERA S v p BT 2 BT T

FAR 2L AFERY P ERBEREL NG D2 T TR EE

AE R RA WD F X AT RPFAT AN EERFRARDALR ORI T

4

(Gu and Swihart, 2004; Gibson et al., 2007) = % 2 & & J§ 3| 4~ 48 8 ip] & HF AL |
L5 PR 5 F 3)H  FEendE % (Rondinini et al., 2006) » £ H & mr 7 5 g%
chi= f(Dursoetal, 2011) » & = 3554 (I8 ¥ S0 R @ Ed > 72 2 R
b HORF ERBEERG - FF RN B RERF2LAE 2L

ERA G HEA T FachE B Mo

PR A RSV R R SR B SRR RS F T
CAE AN S CEE ST ARY TAE TR E

(Gregory etal., 2004) - 5§20 58+ 5 5 RFMEF A T 47 5 > 2 < it w
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Conway and Simon (2003)£54F 4. 35 1! > 12 X 58 (Athene cunicularia)® 3 » T 23" ¥k
PR A 5 et 4 2 2 o Zuberogoitia and Campos (1998)+ fi & 833 4 =
FOFMw R Bk bl T RS R ) RERES T
3 AT¥ 0 4ok B Eg(Asio otus) 2 1858 (Bubo bubo) Tt v i E R E F 0 A A
H(Tyto alba)R| ¥ e H T Z&F F oA BFP w7~ PRI HRLHEY PHALHE
o P e 354F & B (Otus lettia) ~ + #§ & 59(Otus spilocephalus) ~ #%+k 8§ (Strix
leptogrammica) ~ # +x5§(Strix aluco) ~ & = ¥ 5§(Tyto longimembris) % % f& g%
BEGEL ~ 2014 B - ¥ >2004; +kig4x> 2009 ; % & =% > 2009 ; FR=E >
2010 ; % ¥ /8 > 2010b; %15 % > 2011) - # ¢ &F 4 2§ (Bubo flavipes)#g 2 1 ip]
AT BT B A G A ARR LW (- ¢ 2004 $Rig4-2009) -
¥ RAF(2010b):2 5 F1% p B wHEE T A A4 4 2 ERG URT
FAFEFROTRAE A TQO) AR P ARG B2 RIS A

RIS o PEEIRE Y A 4w B K W RI X Eg 2 AR

AFT PR LG AREQOI) R 2 2 TR R JIF L4 A E T
fewrdfhen™ REFEXMAT IRTT c B RHA O AP F B AR L 0
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L = ¥ 5 5835 P (Strigiforms) ¥ 5§ 4 (Tytonidae) % 5§ /& (Tyto) -
BiZmtxragf~LaFIEMNa Wm0 EB2 %5 TAMTL
pithecops) (%] 4c% - 2012 ; ;&3 i& % » 2017 ; Clements et al., 2015) »
adBALNT 3 NARERFE TR RI ORREE R 2T
B EAS T HRRh2 ¢ A RS 30 A H(f UA2011a) A2 X3A B RS
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Xk 0 20055 % QAR ~ Rk B> 20105 % ¥ FR 0 2011b) o ih4F A
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s ara g ) Al L 5 A 0 4o 82 4 (Lepus sinensis
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Bl (Bandicota indica) ~ 11 & (Niviventer coxingi)f-&L&(Soricidae) > # i #
FUMRE L FaEo S FHET A2 6% 23 S Hch e 8 & & (Lin
etal.,2007; % 2 %8 % >2008a; ¥ ¥ %7 > 2010a; ¥ ¥ 78 ~ +k < [£>2010) -
102 3P FFRBEAR1D S5 TR EF KA i34 40 LB
(CHpP %3242 % 5 fEE 42 AR > TEFE RITER LB 2
LB MR R A0 2010) 0 EBAHEE > Gr LT - AP
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FREA) P& BRI PRS00 o8 0 FPL 45 B 1x1 o 2
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FIT BHREYAAEATUET1E 2288 19353 28 5 (2013)
WREFEOAE A TRERFEF N AN 1Y 30
270 o e p A RAE4-9 )2 FAF03 kg E AKY
A8 AP HC 104 E 787 (EFAE)Z 10-11 ' (FaEH
#H)~105 & 2-3 7 (Bafisd) 781 (FFmF)Z 10-11 ¢ (%
BERIY)ERGFTIEDE o F - FNHEFT RT3 ADBAFE
ZEREA) A - F3ABAY > ST A REFRESZLE > T
PHEAEER R ACBA R APERL D EFFLIPERS
JEOCBRERLPES3IEI6)EE-FNAY > EBHE

CEF-FAZBRERAL T RIS AR 3 S

fon

YR & - KA EE ERFIEF RTH & RRIER

B oRhi#E~PAp~Z8 kg 2 iR ks o
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s
)
L
([
[e=id
™
>~
ETS
(3N

FEERARS 0 R B

o

-2 Qi W VA i £ 13 A T

eSS

=
=%

Rded ¥ 41 Bk
B BT o Ft A E Y U M R H @ AR e B2 L
FHEFF OHETEE RO AL IEHAS YL 2 BT
104 £2 105 £ FERP I e R 2B BE
2 RASF AL 5 E (106 #)F B I I H IR B S FE R
TR ERF R

#-104 & 3106 = A g 5 g2 ot R P R R R A A
BT AT 0 1L AR Y 0 G e Bl S K RE & (BL
1.5%) ~ i# £(BU, 2.3%) ~ B ## (FF, 0.4%) ~ #1k(FO, 2.4%)7 /&

(WL, 1.9%) » # @453 520 6 482 BIR > 0 85 & 5 % 5 % BI(OC,
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46%) (R A B o BRE AR FT A ERRS A ER KR A

SR Fleng Hn sehlr RAER 0 TS &R ER ARG T

NERRTTERP A o

B Ri e 104 2R 105 & & 106 & B 104-106 %
3 (%) (%) (%) %) RFAW
BD 11.8 9.1 8.7 9.0 -0.1
BL 7.0 3.8 3.7 53 +1.5
BU 2.7 2.5 3.7 4.8 +2.3
FF 26.2 23.7 20.3 24.1 +0.4
FO 8.7 14.9 17.1 17.2 +2.4
GS 0.8 1.0 0.6 0.7 -0.3
MD 6.4 14.7 16.6 13.7 -1.0
oC 24.0 19.4 18.3 14.7 4.6
WB 6.3 6.6 6.8 4.4 2.2
WL 2.9 1.2 1.3 3.0 +1.9
ML 32 32 3.0 2.9 -0.3

1. 483 43 5 BD(2 4 22 4 148 5 ) (BL)ik & ¥ ~(BU)EE (FF) L £ -

(FO) &tk ~ (GS) = Bl ~ (MD)& 2 3 ~ (OC) % B ~ (WB)-k# ~ (WL)iR

¥ fe(ML)E ¥ #
2. 106 & R Ar 104 & B2 A& > +5 H4v 0 -5 0

4.

FALA 4

BT AL E AL T RE E FA(1/0) 0 @ * Program

PRESENCE :& {7 # 7 (Hines, 2006) - Program PRESENCE | * & -

BRPFABNRAERZ AFFEIT L oA F 3 UG By fEa

AU R Feh kB r g gl oo AL Ao

AYTEET O REJT T AREEY A XBHARET L F T
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¥ % & % 37(single-season analysis)
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I EFE SR LR RN R S E LR R L

eI FREFORFSFIULS ZEREFE LI
(BD) ~ #x & ¥ (BL) ~ i #.(BU) ~  #3 (FF) » &1K(FO) ~ = B
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85  21:03 2 B GO18 A F- 10m A HEH Ee s B SE R REEACISCEBEE L4 s faT
8/5  21:14 2 B GO18 B %-#  30m g MH RIS £z s I rge
8/10  19:13 3 A GOll B %-#  50m g7 =R I ) A AR B AT RBEITE
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pY R ﬁff R BE %R 22 NPT BIEAR (TR R vIF R %

=< S5
810 19222 3 A GOll C %-1 10m B iF gt s AR BB g
8/10  19:29 3 A GOl11 D %-t 20m T el s AR HFHE S RELSATE
810 19:40 3 A GOll E &%-t 15m B H T gt~ AR B HBE o - B AT
8/16  20:51 3 A GOI8 E %-# Om  Bri¥Ed g s Fir s Hap LBt AT 0 M- B R
8/18  21:08 3 B GO04 A ¥%=-# 80-100m g+ 1A Sy PR AT RBEH DT A EE
8/18 2126 3 B GO04 B %-#  100m g v oA Sy ¥ - #%E T AT 3 100m
823 2124 3 B  GOI3 B %-#  30m g v A PR AT RS
823 21:58 3 B GO13 D %-# 10m  "He~ B oA Sy AR IE R T
823  22:06 3 B  GOI3 E &-t 10m B M Fget o~ it AR R B A o VB DR- &
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(=) 104-106 & = %

104-106 23 &% > 25 19 BHRFFRL S 5% 10)> 2 ¢
FoBBERTR FBERSB O FZEERNT 4AB(ML =
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23RN FRZ EFRAC T2 R
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TR R A TIE A R RR O BB 0 1 33% 0 B L E
A8 214% > % = 5 R 10.6%(% 11) -
BEEFEQ3 0 N 10-11 P )EAEEFETS )R kS 4%
b £(104 & 10-11 * ~ 105 & 2-3 * 4o 10-11 * ~ 106 & 2-3 1 )&
T RHERFRACTH AP I ABEEYFHFR AP S0
P B EBERI3EE G (RS 3 F AR AE(104 # 787
105 # 7-8 7 ~ 106 & 7-8 " )% 13 BH %7 244 > 1755 B
RT3 BEEF s a L TR B RS BB
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fe2 BT BHER A TLERATEROEE AT ESH2 B
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BRHEREL T BEE? FREIENG - BITFRLAS T
o NIV e il dmasgor 2 S(B 7)) 2 106 & 7-8
PRI GO04{r GOl & BHEDASEFBRD(F v 5 - TR
4~5 @ thzbiedh) & - B M HHFEN S oq gy Eanedkt o
B2 B SELEF G wivG 20 BREE R LY TR

8) o

% 10~ 104-106 # & = § 880 4 & %
ﬁ ¥ B0 5) 104 & 105 & 106 &
K 7-8 % 10-11 % 23 % 7-8% 10-11* 237 7-8°7
GO04 R E (=) 0 0 0 0 0 0 1
GO07 & L(=) 0 1 0 0 0 0 0
GOl1l L (=) 0 1 0 0 0 0 1
GO13 = p (=) 1 1 1 1 0 1 1
GOl14 &Lt (=z) 0 1 1 1 0 1 1
GOo15 % =z(=) 0 0 0 1 1 1 1
GOl6 #7iv (=) 1 1 1 1 1 1 1
GOI8 /& E¥(-) 0 1 1 1 0 1 1
GO19 ~a3-(=) 0 0 1 0 0 0 0
GO20 " A(-) 0 0 0 0 0 1 0
G024 K L(=) 0 0 1 0 0 0 1
G028 % k(=) 0 0 1 0 0 0 0
G030 & #H(=) 0 0 1 0 0 1 1
GO31 ##4(-) 0 0 1 0 0 1 0
G032 2#E(=) 0 0 1 1 0 1 0
GO34 2 H(-) 0 0 1 0 - 0 0
G036 & A #3-(- ) 1 0 1 0 0 1 1
GO37 E#iH(-) 0 0 0 1 0 0 1
GO39 #THI(=) 0 0 0 1 1 0 0
&3t 3 6 12 8 3 10 11
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% 11 ~104-106 & & > ¥ g3 Bk b

AT A (- SH R E BT AR 3 106 & FH)

# % 2k BD BL BU FF FO GS MD oC WB WL ML
GO04 A 9.9 0.0 0.0 66.6 0.0 0.0 23.5 0.0 0.0 0.0 0.0
B 8.0 0.0 12.9 64.8 0.0 0.0 12.4 1.9 0.0 0.0 0.0

C 7.6 0.0 0.0 59.6 0.0 0.0 30.4 0.0 24 0.0 0.0

D 8.0 0.0 6.3 57.9 0.0 0.0 24.0 0.0 3.9 0.0 0.0

E 6.7 0.0 0.0 51.7 0.0 0.0 39.0 0.1 2.6 0.0 0.0

GO07(104 =) B 2.0 0.0 0.0 41.9 11.8 0.0 33.6 0.4 10.4 0.0 0.0
C 0.9 0.0 0.0 67.6 0.0 0.0 22.9 53 33 0.0 0.0

GOl11 A 13.8 1.1 0.0 68.9 0.0 0.0 16.2 0.0 0.0 0.0 0.0
B 16.5 0.0 52 30.9 0.0 0.0 38.4 8.9 0.0 0.0 0.0

C 14.1 1.0 0.0 18.5 0.0 0.0 43.4 22.9 0.0 0.0 0.0

D 16.7 0.0 3.6 23.1 3.9 0.0 41.6 11.1 0.0 0.0 0.0

E 11.0 0.0 3.9 34.2 0.0 0.0 34.8 14.7 1.4 0.0 0.0

GO13 A 8.4 52 0.3 5.7 12.6 0.0 27.4 16.8 21.1 2.5 0.0
B 11.9 4.5 0.0 5.2 6.5 0.0 31.3 22.1 14.2 4.3 0.0

C 16.5 31.4 7.9 0.3 0.6 0.0 24.6 7.2 11.6 0.0 0.0

D 9.9 0.0 0.0 0.0 9.0 0.0 54.9 25.4 0.8 0.0 0.0

E 9.8 1.7 8.1 1.7 3.8 0.0 51.6 23.4 0.0 0.0 0.0

GO14 B 1.3 0.0 3.6 22.9 67.7 0.0 1.2 0.5 2.8 0.0 0.0
C 19.4 0.7 23 38.5 16.6 0.0 4.4 16.7 1.4 0.0 0.0

D 10.8 0.0 2.6 76.6 3.1 0.0 0.0 6.9 0.0 0.0 0.0
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#* % 30 BD BL BU FF FO GS MD ocC WB WL ML
E 7.9 0.0 0.0 74.8 0.0 0.0 4.4 11.1 1.9 0.0 0.0

GOl15 B 18.4 0.0 0.0 56.0 0.0 0.0 229 24 0.3 0.0 0.0
C 11.7 0.0 33 71.3 23 0.0 11.0 0.0 0.4 0.0 0.0

D 0.0 0.0 0.0 0.5 0.0 0.0 80.7 0.0 18.7 0.0 0.0

E 0.0 0.0 0.0 0.0 0.0 0.0 91.5 0.0 8.5 0.0 0.0

GOl16 A 1.7 0.0 0.0 3.6 32.2 0.0 14.2 0.0 0.0 4.0 44.1
B 10.5 1.2 23 24.5 22.9 0.0 30.6 2.6 3.2 23 0.0

C 0.1 2.6 0.0 22.9 40.0 0.0 15.9 1.9 0.0 0.6 16.1

D 17.7 0.2 5.0 15.8 29.2 0.0 7.4 20.5 0.0 4.1 0.0

E 18.3 0.4 1.7 11.2 26.7 0.0 29.6 4.9 0.0 7.2 0.0

GOI18 A 53 0.0 0.0 94.4 0.0 0.0 0.0 0.0 0.0 0.2 0.0
B 34 0.0 8.3 54.7 27.7 0.0 4.9 0.0 0.9 0.0 0.0

C 2.1 0.0 4.0 54.4 38.0 0.0 1.6 0.0 0.0 0.0 0.0

D 5.8 0.0 0.0 83.1 2.8 0.0 0.0 0.0 8.3 0.0 0.0

E 4.5 0.0 0.4 77.2 14.9 0.0 0.5 24 0.0 0.0 0.0

GO19(105 #) B 0.8 2.5 0.0 16.0 6.5 0.0 13.6 8.8 5.2 0.3 46.4
C 4.0 0.0 0.0 48.8 3.7 0.0 4.0 12.4 0.1 0.0 26.9

G020 C 0.0 39.4 0.1 0.0 38.8 0.0 16.6 0.0 5.1 0.0 0.0
E 0.0 11.4 6.2 0.0 514 0.0 6.9 0.0 0.0 24.2 0.0

G024 A 23.6 1.2 0.0 40.2 0.0 0.0 12.5 7.8 14.7 0.0 0.0
B 20.9 0.0 0.0 19.5 1.7 0.0 10.8 10.6 16.2 19.3 1.0
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#* % 30 BD BL BU FF FO GS MD ocC WB WL ML

C 26.0 4.2 0.6 17.1 0.0 0.0 15.3 4.3 18.7 13.5 0.4

GO28(105 #) E 9.5 0.0 0.0 0.0 0.0 0.0 69.0 13.2 8.3 0.0 0.0
GO30 A 20.5 11.2 22.0 1.9 8.1 0.0 9.1 20.1 7.1 0.0 0.0

B 16.8 33.8 0.3 83 0.0 0.0 6.2 28.8 5.8 0.0 0.0

GO31 C 10.6 1.3 4.6 5.8 514 0.0 5.2 16.6 4.5 0.0 0.0

D 54 0.0 33 0.0 67.7 0.0 1.6 21.9 0.0 0.0 0.0

G032 C 16.1 10.8 1.8 0.0 0.4 35.6 32.6 0.0 2.8 0.0 0.0

E 19.8 35.2 31.7 4.4 0.0 0.0 4.8 0.0 4.0 0.0 0.0

GO34(105 #) C 0.0 0.0 24.9 0.2 0.0 0.0 354 0.3 39.2 0.0 0.0
GO36 A 2.9 1.1 8.0 31.7 0.0 0.0 33.2 3.8 6.0 0.0 13.4

C 8.6 1.4 19.8 24.6 0.0 0.0 3.8 13.0 4.7 0.0 24.0

D 10.2 4.1 233 54.1 0.0 0.0 1.9 0.0 6.4 0.0 0.0

E 11.3 1.7 33.6 45.6 0.0 0.0 0.3 0.9 6.5 0.0 0.0

GO37 B 13.0 0.0 3.1 37.4 0.0 0.0 38.9 0.5 7.0 0.1 0.0
GO39(105 #) A 2.6 0.0 0.0 74.6 0.0 0.0 219 0.9 0.0 0.0 0.0
E 0.0 10.0 0.0 72.0 0.0 0.0 54 0.0 12.6 0.0 0.0

= RN 94 3.8 4.6 33.0 10.6 0.6 21.4 6.9 5.1 1.5 3.0
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(2) AL TS
HE 504

(1) 106 & = %

106 & 2-3 % B % a2 L3 X5 R4 § 45 5 Naive
Occupancy) & 0.213 » & Program PRESENCE & » W F 5
0.25240.116 > & ¢ 3 FE@ B PIF B L A% 5 0.36610.160 -
Ed AIC A 6:E » BaF e i35 psiD),p() &7
by BEDFS L gr BHRRD) BRI FHBEEFS
Bl (% 12) -

il BRES I B FPMG o FRA S TP e

BEBEERIRAIPN Hri i RBAE- > TS

ey (R 9) -

Z 12106 # 2-3 " S F s L3 XL F e dpFe 54 A e

Model AIC  deltaAIC AIC wgt Model Likelihood
psi(D"),p(.) 86.43 0 0.2915 1
psi(FH?),p(.) 87.42 0.99 0.1777 0.6096
psi(.),p(.) 87.52 1.09 0.169 0.5798
psi(River3),p(.) 87.71 1.28 0.1537 0.5273
psi(Grass®),p(.) 87.95 1.52 0.1363 0.4677
psi(D),p(Moonlights) 89.94 3.51 0.0504 0.1729
psi(FH),p(Moonlight) 91.77 5.34 0.0202 0.0693

1. D (Simpson’s Dominance Index, %A dp#) > D = Y(n/N)? -

2. FH(&iE#y ) 2@ # BL) > B ## (FF)~ ¥ 4 3 (MD) -~ k4 (WB)2 &%
* 3 (ML)% 5 f5E3) 2 40 i, o

3.mwdﬁﬁ%);$4%mmyﬁg%GﬂﬂJ%WWEE3ﬁ“ﬂ7ﬁﬁo

4. Grass (¥ #): 554w (MD)2 EF * 3 (ML)2 fa5E 3] 2 4r i o

5. hdoonhghuﬂs,eiﬂﬁg). v k=(1-2 £/100)x(1- ¥ #8/100)
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D% A 45 #e

Bl 9~106% 237 RAFUEH LS TR HIERERFREL MG

106 & 7-8 " 2% £ 2 {2 %8 ks b 35 5 (Naive
Occupancy) & 0.234 » & Program PRESENCE 3*& » i jp|& &
0.5066+0.1072 > @ & Fx F 5B R F 2 & Pl 5 0.2661£0.0741 -
g AIC #2736 :E » 22% 7 £ & EficA] 5 psi(.),p(Moonlight)
0T B ehigy FlS ¢ 0 T EP PR I 0TS fpF
RIS B0 Rkt de (R 13)

WAL T kgl (RIS R o BRI S 20 kipdc R

BAPRE o BET % 0 R g R HFW A FEgenis S g (B 10) -
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2 13106 % 7-8 » 2R aF L XL FEERFT LT A e

Model AIC deltaAIC AIC wgt Model Likelihood

psi(.),p(Moonlight) 97.86 0 0.239 1

psi(.),p(.) 97.95 0.09 0.2285 0.956

psi(Dz),p(Moonlight) 98.26 0.4 0.1957 0.8187

psi(D),p(.) 98.4 0.54 0.1824 0.7634

psi(River’),p(.) 102.79 4.93 0.0203 0.085

psi(FH*),p(.) 102.79 4.93 0.0203 0.085

psi(FH),p(Moonlight) 102.87 5.01 0.0195 0.0817

psi(River),p(Moonlight) 102.9 5.04 0.0192 0.0805

psi(Grass®),p(.) 103.31 5.45 0.0157 0.0655

1. Moonlight(” %3 %) * %=(1-Z £/100)x(1-* 4p/100)

2. D (Simpson’s Dominance Index, %' /& 4;#) > D = X (n/N)? -

3. River P#is): 5 ¥ 4 3 (MD) 4k @+ (BL)Z -K#8(WB)%E 3 &332 4 3, o

4. FH(&{#y#): 2B+ BL)~ B#£# (FF)~ ¥ 42+ (MD)~-k48(WB)z & ¥
oy (ML)% 5 A3 2 e 2 o

5. Grass (3 #): 5 ¥ 4 (MD)2 EE % 3+ (ML)2 fEag 4] 2 4r i3, o

0.6

0.4 4

0.3

Pif ip) 5

0.2

0.1

0.0 0.2 0.4 0.6 0.8 1.0
moonlight * % 35 %<

Bl 10106 # 7-8 * 28w & & = F 5G4 Jp 5 & ? kdpdiez B (%
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Q) FTHEBREE VR

104 2% 106 # 187 FR H o Riasd 55730104 £ 7-8
¥ % 0.067-104 # 10-11 * % 0.133> % 105 & 2-3 * 2 % 0.255 »
105 & 7-8 7 %% i< % 0.170 » 2 10-11 * £ *4 5 0.065 > & ] 106
£ 23025 02135106 # 7-8 7 LA 5 0.234(F 14) -
T HFRFEREMI05E2-37 B ehfii 106 # 2-3 7 Sz o
BT 23 ' Baf ik gt dmd s o > iR
PRI G B RipdoT A S HREIE G 1 LA 8ies 0 Ap
e ARSI RE DTS ALTLFTHRFT LA FRLY

EE (B 1) e d 2023 " B F sl E2F 5 % 5 d L ¥ AT

She

THARR PG FI G RB S AR AR R F RS

=

RBE - - £z BEH SR EL 1123 0 A b RET Y

§ 0 7-8 7 iy sedk o 10-11 0 Pl es] S 5

2 4L EHAIRESTLAFTHRTR RGBT B0 F T e dpF

ERS 3

nHE LT RRER  REIHBF B IRHF % iR
104 & 7-8 * 3 0.067 0.068+0.038  0.76840.150
104 & 10-11 * 6 0.133 0.156+0.063  0.47540.148
105 & 2-3 ¥ 12 0.255 0.660+0.382  0.15040.093
105 & 7-8 & 8 0.170 0.25740.112  0.30340.132
105 & 10-11 * 3 0.065 0.076+0.045  0.47540.209
106 & 2-3 & 10 0.213 0.366+0.160  0.25240.116
106 & 7-8 * 11 0.234 0.266+0.0741  0.507+0.107
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2. 5FE§ 4T
BEAPRFAFTEAR AT FAS TSI HERLSF gL

T F E A FEAE R R o AP 104 & 78 9
(B E)~ 105 & 23 1 (Ba%)-105 & 7-8 1 2 106 & 2-3 ¥ {r
106 # 7-8 " T BE&GhFiEimsrtr - FZ ot AT YE

2285w & adpge F 81 G 5 psi(D),gamma(1),eps(D),p(1) 7 & &
B 15) B b RS 2R E S X TRy BRADRT 2
Fqe B R F AR EE S e A3 o8 BB LY D
psi(D),gamma(11),eps(1D),p(1)¥ > % rm F 2 2 %5 £ 2 B g
ARRTAIE 2 T XTI FREFFEE A SE T

MRS U AR EF R AL NS E S AL ERFEEE @

R
—
o
A

VREIAFAT 2 FAREF LIS BRAEDEE
PRERfI BRI E RGO G RE BRREIBIE ]
(B 12) B rkagl- A3 Fgipfgn  afmgit
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RAF2 R g5 a B R fAPM(E 13) 0 f & ERR
FAFePE > B F2 Benid G FRE » LR F L T p e i
feenmha 0 L R RAFIARAF LI L FH) R R

C SRR SR B 0 MR E PR A

3 015-104-106 S A E2 2V 557 A pR I BRG57 23 e
W

Model AIC AAIC AIC wgt Model
Likelihood

psi(D),gamma(1),eps(D),p(1) 348.03 0 0.1209 1
psi(D),gamma(11),eps(1D),p(1) 348.14  0.11 0.1145 0.9465
psi(D),gamma(1),eps(1),p(1) 348.81  0.78 0.0819 0.6771
psi(D),gamma(1,D),eps(1,D),p(1) 34898  0.95 0.0752 0.6219
psi(D),gamma(11),eps(11),p() 349.18 1.15 0.0681 0.5627
psi(D),gamma(1111),eps(1,FH,1,FH),p(1) 349.54 1.51 0.0568 0.47
psi(D),gamma(1,FH),eps(1,D),p(1) 349.62 1.59 0.0546 0.4516
psi(D),gamma(1111),eps(1,D,1,D),p(1) 349.98 1.95 0.0456 0.3772
psi(D),gamma(D),eps(D),p(1) 350.02 1.99 0.0447 0.3697

1. D (Simpson’s Dominance Index, %A dp#) > D = Y(n/N)? -
2. FH(&E#y ) 24 &+ (BL)~ R ## (FF)~ ¥ 2 » (MD) ~ -k 8(WB)2 & ¥
THML)E S A b

30 1 R &G F ~»iZiedge FlF o
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(z) FREKENHRSF

1.

375

106 & 2-3 7 @A 1B DB ARFEHRLIL " HFTPE L
BB RAE IS AP 5 30%EE S AT R
Bt B 3 35 A PEOAEIES ] 1T O(R) 14)0 A m ot % &2 105
E23 0 R EEF LT R 105 £ 2-3 0 Wi R HBH AT 45 B o
5 g 10% -

A FEORFE AL ITEAARY HF E G M 0 program
PRESENCE i# ¥ 427 » ¢ 7 # 41 % & % 07 & % (Maximum
Likelyhood) #£4 § #FF 45 & S8 E 3> 5 &2 F sy Il & 2
AR VR URE N R ) IR B R R R R iR L s R e S
program PRESENCE * W 3% ci3significant digits % &5 » X E 5 7
Wb EMAIT AT AIEE S BEEHEG 0 F A2 F Y significant
digits 7 1 5 A 748 382 7 i 3 o

W 105 2 106 S #E R 2-3 0 e FRF IR d A F s b IR
FAp £ A~ (105# 2-3 7 5 0.255;106 # 2-3 " % 0.213)> & = 105
£ 230 FAEEFRI O BZE N F ORI FRE105 £ 2-3 7
5 0.150; 106 & 2-3 7 % 0.252)3 M o iRt 54EHm 0 ¥ I D
BRI FEME > P A s g A s A HFHER

BE R D i g e o
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e 3~ 106 & & Rk rbdRe sp Al E A R AR AR AR A ]
B ¥ ek BD BL BU FF FO GS MD ocC WB WL ML
A 8.3 38.1 0.0 0.2 6.1 0.0 18.0 28.6 0.0 0.8 0.0

B 11.0 28.6 0.0 0.0 15.3 0.0 34.1 10.9 0.0 0.0 0.0

GO01 C 16.6 8.9 4.1 4.5 17.7 0.0 3.4 34.0 6.8 0.0 4.0
D 7.7 0.0 14.6 2.0 27.9 0.0 34.1 9.5 4.2 0.0 0.0

E 2.0 0.0 9.4 10.3 70.7 0.0 7.4 0.0 0.0 0.0 0.0

A 4.8 2.3 1.4 72.3 0.0 0.0 14.4 0.0 4.8 0.0 0.0

B 3.5 0.0 0.0 84.4 0.0 0.0 7.2 1.1 3.8 0.0 0.0

G002 C 16.8 0.0 0.0 53.5 0.0 0.0 29.7 0.0 0.0 0.0 0.0
D 8.1 0.0 0.0 22.7 0.0 0.0 58.4 0.0 10.9 0.0 0.0

E 10.5 0.0 0.0 26.3 0.0 0.0 53.0 0.1 10.2 0.0 0.0

A 1.7 0.0 0.0 98.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0

B 7.2 0.0 4.5 56.5 3.2 0.0 8.7 0.0 19.8 0.0 0.0

G003 C 14.0 0.0 3.8 79.1 0.8 0.0 2.0 0.3 0.0 0.0 0.0
D 1.9 0.0 0.0 95.1 3.0 0.0 0.0 0.0 0.0 0.0 0.0

E 0.0 0.0 39.9 40.9 0.0 0.0 3.3 0.0 16.0 0.0 0.0
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1 3(A) ~ 106 & & kbR A E A

* % b BD BL BU FF FO GS MD oC WB WL ML
A 9.9 0.0 0.0 66.6 0.0 0.0 23.5 0.0 0.0 0.0 0.0

B 8.0 0.0 12.9 64.8 0.0 0.0 12.4 1.9 0.0 0.0 0.0

GO04 C 7.6 0.0 0.0 59.6 0.0 0.0 30.4 0.0 2.4 0.0 0.0
D 8.0 0.0 6.3 57.9 0.0 0.0 24.0 0.0 3.9 0.0 0.0

E 6.7 0.0 0.0 51.7 0.0 0.0 39.0 0.1 2.6 0.0 0.0

A 11.8 1.6 1.8 29.5 26.6 0.0 21.3 0.0 7.4 0.0 0.0

B 14.2 0.0 111 49.8 111 0.0 53 4.6 3.5 0.5 0.1

GO05 C 3.5 0.0 2.9 74.4 2.0 0.0 2.0 13.8 1.3 0.0 0.0
D 4.5 0.0 0.0 64.6 19.0 0.0 8.9 0.0 3.1 0.0 0.0

E 4.8 0.0 0.0 80.7 9.1 0.0 0.0 5.4 0.0 0.0 0.0

A 11.9 0.5 0.0 0.0 27.5 0.0 0.0 25.5 11.4 0.1 23.1

B 6.4 0.0 0.4 0.0 37.4 0.0 14.2 27.1 9.2 2.8 2.4

GO06 C 6.0 0.0 0.0 0.0 56.3 0.0 26.8 9.0 0.0 1.4 0.5
D 2.4 0.0 8.5 0.0 62.4 0.0 0.0 26.7 0.0 0.0 0.0

E 8.1 0.0 1.5 0.1 26.9 0.0 0.0 62.1 1.3 0.0 0.0
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1 3(A) ~ 106 & & kbR A E A

* % b BD BL BU FF FO GS MD oC WB WL ML
A 8.9 0.0 0.0 52.7 7.9 0.0 13.5 11.1 5.8 0.2 0.0
B 2.0 0.0 6.1 54.0 11.8 0.0 15.4 0.4 10.4 0.0 0.0
GO07 C 0.9 0.0 18.2 59.4 9.6 0.0 8.3 0.3 3.3 0.0 0.0
D 19.6 0.0 0.0 59.8 0.0 0.0 2.8 17.7 0.0 0.1 0.0
E 25.8 0.0 0.0 25.1 19.4 0.0 16.8 5.9 7.0 0.0 0.0
A 6.4 0.5 13.8 65.7 0.0 0.0 1.1 0.7 7.0 4.7 0.0
B 7.3 0.0 25.3 11.8 0.0 0.0 0.6 0.0 23.7 313 0.0
GO08 C 14.3 0.0 12.5 13.1 0.0 0.0 10.3 0.0 19.6 30.1 0.0
D 18.1 0.0 7.2 32.6 0.0 0.0 4.3 0.1 10.8 26.9 0.0
E 15.9 0.0 13.6 6.8 0.5 0.0 2.4 0.8 18.8 41.2 0.0
A 13.9 0.8 0.0 70.9 0.0 0.0 1.5 10.4 1.0 1.4 0.0
B 3.4 0.8 0.4 45.6 5.7 0.0 22.3 3.9 53 12.4 0.0
GO09 C 3.6 0.0 5.1 52.6 14.4 0.0 0.0 0.0 0.0 24.2 0.0
D 2.4 1.8 9.2 48.9 24.4 0.0 7.5 1.6 0.0 4.1 0.0
E 1.4 1.2 0.0 40.8 20.4 0.0 13.9 3.6 0.0 18.8 0.0
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1 3(A) ~ 106 & & kbR A E A

* % b BD BL BU FF FO GS MD oC WB WL ML
A 9.8 0.0 1.3 3.1 10.1 0.0 15.4 60.2 0.0 0.2 0.0

B 4.1 0.0 0.3 1.4 24.1 0.0 34.8 34.3 1.0 0.0 0.0

GO10 C 3.0 0.0 0.0 0.0 38.8 0.0 19.5 35.0 3.8 0.0 0.0
D 34 0.0 0.0 0.0 16.5 0.0 0.1 80.0 0.0 0.0 0.0

E 6.5 0.0 0.0 0.0 21.0 0.0 2.1 69.6 0.0 0.8 0.0

A 13.8 1.1 0.0 68.9 0.0 0.0 16.2 0.0 0.0 0.0 0.0

B 16.5 0.0 5.2 30.9 0.0 0.0 38.4 8.9 0.0 0.0 0.0

GO11 C 14.1 1.0 0.0 18.5 0.0 0.0 43.4 22.9 0.0 0.0 0.0
D 16.7 0.0 3.6 23.1 3.9 0.0 41.6 11.1 0.0 0.0 0.0

E 11.0 0.0 3.9 34.2 0.0 0.0 34.8 14.7 1.4 0.0 0.0

A 12.8 0.0 0.4 0.0 20.7 0.0 17.1 49.0 0.0 0.0 0.0

B 0.5 0.0 0.0 2.1 3.8 0.0 39.5 52.9 0.0 1.3 0.0

GO12 C 2.3 0.0 0.0 0.0 10.2 0.0 41.0 42.3 4.1 0.0 0.0
D 17.9 0.0 0.0 5.7 0.0 0.0 3.9 71.9 0.0 0.6 0.0

E 2.2 3.1 0.5 0.0 18.3 0.0 20.3 45.6 10.0 0.0 0.0
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1 3(A) ~ 106 & & kbR A E A

* % b BD BL BU FF FO GS MD oC WB WL ML
A 8.4 5.2 0.3 5.7 12.6 0.0 27.4 16.8 211 2.5 0.0

B 11.9 4.5 0.0 5.2 6.5 0.0 313 22.1 14.2 4.3 0.0

GO13 C 16.5 314 7.9 0.3 0.6 0.0 24.6 7.2 11.6 0.0 0.0
D 9.9 0.0 0.0 0.0 9.0 0.0 54.9 25.4 0.8 0.0 0.0

E 9.8 1.7 8.1 1.7 3.8 0.0 51.6 23.4 0.0 0.0 0.0

A 14.5 0.0 1.2 25.0 47.5 0.0 11.8 0.0 0.0 0.0 0.0

B 1.3 0.0 3.6 22.9 67.7 0.0 1.2 0.5 2.8 0.0 0.0

GO14 C 19.4 0.7 2.3 38.5 16.6 0.0 4.4 16.7 1.4 0.0 0.0
D 10.8 0.0 2.6 76.6 3.1 0.0 0.0 6.9 0.0 0.0 0.0

E 7.9 0.0 0.0 74.8 0.0 0.0 4.4 111 1.9 0.0 0.0

A 9.2 0.0 0.0 49.7 0.5 0.0 17.5 4.2 18.9 0.0 0.0

B 18.4 0.0 0.0 56.0 0.0 0.0 22.9 2.4 0.3 0.0 0.0

GO15 C 11.7 0.0 3.3 71.3 2.3 0.0 11.0 0.0 0.4 0.0 0.0
D 0.0 0.0 0.0 0.5 0.0 0.0 80.7 0.0 18.7 0.0 0.0

E 0.0 0.0 0.0 0.0 0.0 0.0 915 0.0 8.5 0.0 0.0
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45 3(H) ~ 106 # & bRk 51 F A

* % =k BD BL BU FF FO GS MD oC WB WL ML
A 1.7 0.0 0.0 3.6 32.2 0.0 14.2 0.0 0.0 4.0 44.1

B 10.5 1.2 2.3 24.5 22.9 0.0 30.6 2.6 3.2 2.3 0.0

GO16 C 0.1 2.6 0.0 22.9 40.0 0.0 15.9 1.9 0.0 0.6 16.1
D 17.7 0.2 5.0 15.8 29.2 0.0 7.4 20.5 0.0 4.1 0.0

E 18.3 0.4 1.7 11.2 26.7 0.0 29.6 4.9 0.0 7.2 0.0

A 3.1 0.6 0.2 6.7 70.4 0.0 14.1 1.8 2.7 0.3 0.0

B 11.6 13.0 0.0 19.5 40.1 1.0 13.8 0.6 0.0 0.5 0.0

GO17 C 22.2 0.0 0.0 2.3 58.9 0.0 8.8 2.2 5.5 0.0 0.0
D 34.7 0.0 0.0 0.0 59.1 1.7 2.4 1.1 0.0 1.0 0.0

E 19.3 0.2 0.0 0.8 78.1 0.4 0.3 0.0 0.0 0.8 0.0

A 53 0.0 0.0 94.4 0.0 0.0 0.0 0.0 0.0 0.2 0.0

B 3.4 0.0 8.3 54.7 27.7 0.0 4.9 0.0 0.9 0.0 0.0

GO18 C 2.1 0.0 4.0 54.4 38.0 0.0 1.6 0.0 0.0 0.0 0.0
D 5.8 0.0 0.0 83.1 2.8 0.0 0.0 0.0 8.3 0.0 0.0

E 4.5 0.0 0.4 77.2 14.9 0.0 0.5 2.4 0.0 0.0 0.0
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1 3(A) ~ 106 & & kbR A E A

* % b BD BL BU FF FO GS MD oC WB WL ML
A 4.9 0.0 53 7.0 4.8 0.0 0.3 1.7 0.0 0.0 76.0
B 0.8 2.5 0.0 15.0 4.6 0.0 17.1 8.1 5.2 0.3 46.4
GO19 C 4.1 0.0 0.0 52.1 5.0 0.0 3.5 10.8 0.1 0.0 24.4
D 39.5 0.0 0.0 24.2 3.8 0.0 17.1 154 0.0 0.0 0.0
E 25.5 0.4 0.0 26.8 9.6 0.0 31.0 6.7 0.0 0.0 0.0
A 5.9 14.8 6.5 7.4 25.2 0.0 23.5 13.1 3.6 0.0 0.0
B 0.1 51.3 1.5 0.0 27.5 0.0 7.2 0.6 0.0 11.9 0.0
G020 C 0.0 39.4 0.1 0.0 38.8 0.0 16.6 0.0 5.1 0.0 0.0
D 0.0 13.2 0.0 27.4 19.7 0.0 22.1 7.1 7.7 2.7 0.0
E 0.0 11.4 6.2 0.0 514 0.0 6.9 0.0 0.0 24.2 0.0
A 7.1 0.3 0.6 0.0 61.0 0.6 14.7 10.1 2.4 3.2 0.0
B 9.2 0.9 0.3 1.4 44.5 1.7 18.8 18.7 4.0 0.4 0.0
GO21 C 12.5 0.0 0.0 5.4 29.7 0.0 6.6 28.0 0.6 17.3 0.0
D 3.0 0.0 0.0 1.2 68.1 0.0 12.2 11.5 4.1 0.0 0.0
E 13.8 0.0 0.5 0.4 66.6 0.0 8.8 9.4 0.0 0.6 0.0
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1 3(A) ~ 106 & & kbR A E A

* % b BD BL BU FF FO GS MD oC WB WL ML
A 4.9 0.0 14 0.1 8.1 0.0 13.4 12.4 0.0 0.0 59.6
B 8.2 0.0 0.0 0.0 74.8 0.0 0.0 17.1 0.0 0.0 0.0
GO22 C 19.0 0.0 0.7 0.3 53.6 0.0 8.2 15.5 0.0 2.5 0.0
D 4.9 0.1 1.4 1.0 324 0.0 214 23.5 3.1 12.2 0.0
E 3.3 0.0 0.0 0.0 29.2 0.0 0.0 57.7 0.0 9.8 0.0
A 7.8 0.0 0.0 67.3 0.1 0.0 53 134 5.9 0.2 0.0
B 17.3 0.0 0.5 37.8 34.0 0.0 1.1 5.5 3.8 0.0 0.0
G023 C 29.5 0.9 1.5 48.1 7.3 0.1 2.0 6.9 3.7 0.0 0.0
D 8.9 0.0 0.5 50.7 1.3 0.0 7.9 4.3 2.5 23.7 0.0
E 53 0.0 0.0 333 1.6 0.0 4.0 0.0 8.2 47.6 0.0
A 23.6 1.2 0.0 40.2 0.0 0.0 12.5 7.8 14.7 0.0 0.0
B 20.9 0.0 0.0 19.5 1.7 0.0 10.8 10.6 16.2 19.3 1.0
GO24 C 26.0 4.2 0.6 17.1 0.0 0.0 15.3 4.3 18.7 13.5 0.4
D 22.5 0.0 0.0 27.1 1.3 0.0 17.5 5.6 18.1 7.8 0.0
E 25.5 0.0 2.7 19.1 1.4 0.0 10.3 5.5 16.8 18.8 0.0

116

- 133 -

1060474


http://www.coa.gov.tw

1 3(A) ~ 106 & & kbR A E A

* % b BD BL BU FF FO GS MD oC WB WL ML
A 3.0 28.5 0.0 17.4 26.3 0.0 0.0 20.4 4.4 0.0 0.0
B 7.7 33.1 7.0 234 5.9 0.0 10.6 8.9 3.5 0.0 0.0
GO25 C 4.5 0.0 0.6 32.9 333 0.0 0.7 18.8 9.3 0.0 0.0
D 3.0 13.1 194 354 0.5 0.0 8.8 14.6 5.0 0.0 0.0
E 0.2 0.0 55.5 1.6 22.4 0.0 7.3 8.8 4.2 0.0 0.0
A 10.6 3.6 6.9 8.9 12.9 0.0 27.1 20.6 8.7 0.7 0.0
B 7.2 314 12.0 17.0 111 0.0 2.7 6.5 12.0 0.0 0.0
G026 C 10.1 1.3 0.0 13.4 38.2 14 1.5 25.3 8.7 0.1 0.0
D 13.6 0.6 0.9 43.9 12.1 0.0 2.5 25.5 0.9 0.0 0.0
E 6.3 21.6 0.0 27.4 13.5 0.0 11.0 15.2 5.1 0.0 0.0
A 4.6 111 9.6 8.4 5.8 0.2 27.5 28.5 2.6 1.7 0.0
B 53 23.1 0.0 1.4 0.0 0.0 17.5 45.9 6.9 0.0 0.0
GO27 C 20.5 0.0 0.0 38.2 1.5 0.0 5.0 32.7 2.0 0.0 0.0
D 22.9 34.8 6.4 2.9 1.2 0.0 5.5 16.5 9.8 0.0 0.0
E 13.0 15.2 1.2 194 14.0 0.0 11.0 20.0 6.2 0.0 0.0
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1 3(A) ~ 106 & & kbR A E A

T b BD BL BU FF FO GS MD oC WB WL ML
A 16.0 0.6 5.5 0.8 2.9 0.0 34.9 38.2 0.0 1.2 0.0
B 17.7 3.2 11.2 1.0 0.0 0.0 34.8 31.1 0.9 0.0 0.0
GO28 C 16.1 29.5 0.0 0.8 1.3 0.0 10.7 32.7 8.5 0.5 0.0
D 28.3 18.9 0.0 0.2 0.0 0.0 15.5 26.6 10.2 0.2 0.0
E 19.3 0.0 18.1 2.2 0.0 0.0 215 35.7 3.3 0.0 0.0
A 6.8 0.0 6.0 38.0 11.3 0.0 14.8 9.2 13.9 0.0 0.0
B 7.8 3.8 4.9 39.0 4.1 0.0 12.0 20.9 7.6 0.0 0.0
G029 C 3.0 0.0 0.0 38.7 29.9 0.0 2.6 18.2 7.6 0.0 0.0
D 9.7 0.0 0.0 39.2 3.7 0.0 5.5 234 8.2 10.4 0.0
E 5.2 1.1 0.0 32.9 42.3 0.0 5.7 4.4 8.4 0.0 0.0
A 20.5 11.2 22.0 1.9 8.1 0.0 9.1 20.1 7.1 0.0 0.0
B 16.8 33.8 0.3 8.3 0.0 0.0 6.2 28.8 5.8 0.0 0.0
G030 C 14.6 15.6 5.7 21.7 0.0 0.0 15.5 24.1 2.9 0.0 0.0
D 13.1 5.6 22.3 8.2 7.7 0.0 1.3 32.3 9.5 0.0 0.0
E 14.2 23.0 2.6 12.6 1.5 0.0 11.3 31.7 3.1 0.0 0.0
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45 3(H) ~ 106 # & bRk 51 F A

* % =k BD BL BU FF FO GS MD oC WB WL ML
A 15.8 0.0 7.3 2.6 18.4 0.0 6.5 43.8 5.7 0.0 0.0
B 2.4 0.0 3.6 0.0 75.4 0.0 3.8 10.3 4.6 0.0 0.0
GO31 C 10.6 1.3 4.6 5.8 51.4 0.0 5.2 16.6 4.5 0.0 0.0
D 5.4 0.0 3.3 0.0 67.7 0.0 1.6 21.9 0.0 0.0 0.0
E 2.2 0.0 0.0 0.0 97.6 0.0 0.2 0.0 0.0 0.0 0.0
A 26.4 42.2 5.5 0.1 0.0 0.0 18.5 5.7 1.6 0.0 0.0
B 14.8 43.7 9.2 0.0 0.0 4.5 27.1 0.0 0.6 0.0 0.0
GO32 C 16.1 10.8 1.8 0.0 0.4 35.6 32.6 0.0 2.8 0.0 0.0
D 1.6 23.2 5.1 0.0 1.6 44.0 17.9 0.0 6.6 0.0 0.0
E 19.8 35.2 31.7 4.4 0.0 0.0 4.8 0.0 4.0 0.0 0.0
A 11.5 0.0 0.0 35.0 0.0 0.0 19.6 33.8 0.0 0.0 0.0
B 9.6 0.0 0.0 38.3 23.0 0.0 3.4 15.5 7.7 2.5 0.0
GO33 C 27.9 4.7 0.1 24.3 0.0 0.0 51 37.1 0.7 0.0 0.0
D 5.6 0.0 0.0 72.9 6.2 0.0 2.5 7.7 5.2 0.0 0.0
E 53 10.9 1.4 25.0 311 0.0 4.5 10.0 10.8 1.0 0.0
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1 3(A) ~ 106 & & kbR A E A

* % b BD BL BU FF FO GS MD oC WB WL ML
A 1.4 0.0 31.0 0.7 0.0 0.0 2.9 6.3 44.3 13.4 0.0

B 4.1 4.9 14.2 12.5 3.4 0.0 26.5 3.6 18.9 12.0 0.0

GO34 C 0.0 19.9 0.0 0.2 24.9 0.0 26.9 0.3 0.0 27.8 0.0
D 8.9 27.5 10.0 32.2 0.0 0.0 13.3 1.1 0.0 7.0 0.0

E 5.7 0.0 25.7 10.7 0.0 0.0 0.0 33.7 0.0 24.2 0.0

A 16.4 0.0 2.0 55.4 16.5 0.0 0.3 7.9 1.4 0.0 0.0

B 4.0 0.0 18.0 40.8 20.5 0.0 14.5 2.2 0.0 0.0 0.0

GO35 C 3.1 1.9 9.4 59.5 19.3 0.0 3.8 0.0 3.0 0.0 0.0
D 8.0 0.0 0.0 86.0 0.0 0.0 0.8 2.7 24 0.0 0.0

E 10.6 1.2 1.9 52.0 16.2 0.0 12.4 0.0 5.0 0.7 0.0

A 2.9 1.1 8.0 31.7 0.0 0.0 33.2 3.8 6.0 0.0 13.4

B 1.9 0.0 211 52.5 2.2 0.0 3.6 0.0 5.8 0.0 12.8

GO36 C 8.6 1.4 19.8 24.6 0.0 0.0 3.8 13.0 4.7 0.0 24.0
D 10.2 4.1 23.3 54.1 0.0 0.0 1.9 0.0 6.4 0.0 0.0

E 11.3 1.7 33.6 45.6 0.0 0.0 0.3 0.9 6.5 0.0 0.0
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1 3(A) ~ 106 & & kbR A E A

* % b BD BL BU FF FO GS MD oC WB WL ML
A 24.3 0.1 3.4 25.6 3.1 0.0 20.9 15.9 6.8 0.0 0.0
B 13.0 0.0 3.1 37.4 0.0 0.0 38.9 0.5 7.0 0.1 0.0
GO37 C 8.3 0.0 28.8 8.8 0.0 0.0 37.6 0.0 12.8 3.8 0.0
D 3.1 11.8 32.7 16.4 0.0 14.5 10.8 0.0 4.2 6.4 0.0
E 6.7 43.8 0.9 2.6 0.5 35.6 0.8 5.6 3.5 0.0 0.0
A 15.2 0.6 0.0 2.5 0.4 0.3 53 72.4 3.4 0.0 0.0
B 10.0 3.3 1.2 5.8 8.8 0.0 6.5 28.6 7.1 28.8 0.0
GO38 C 8.6 0.4 0.0 6.2 1.5 0.0 12.0 55.5 6.9 8.8 0.0
D 10.1 4.9 1.1 38.7 0.4 0.0 15.9 19.8 9.2 0.0 0.0
E 8.0 15.7 24 43.4 3.0 0.0 8.0 12.0 7.6 0.0 0.0
A 2.4 0.0 0.0 88.6 0.0 0.0 9.0 0.0 0.0 0.0 0.0
B 16.0 8.0 0.0 22.4 6.3 0.0 36.9 1.3 0.0 9.0 0.0
GO39 C 16.1 6.0 0.0 42.2 0.0 0.0 5.5 10.0 0.0 20.2 0.0
D 0.0 10.5 3.5 54.1 0.0 0.0 17.2 0.0 2.0 12.8 0.0
E 0.0 56.5 0.0 42.0 0.0 0.0 1.6 0.0 0.0 0.0 0.0
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1 3(A) ~ 106 & & kbR A E A

* % b BD BL BU FF FO GS MD oC WB WL ML
A 1.8 45.9 1.6 0.2 48.1 0.0 0.9 0.8 0.6 0.0 0.0

B 10.7 35.5 0.0 0.0 23.6 19.7 2.4 7.0 0.0 1.1 0.0

GO40 C 0.2 0.0 0.0 0.0 98.6 0.0 1.2 0.0 0.0 0.0 0.0
D 1.9 0.0 46.2 0.0 0.0 0.0 0.0 44.9 6.7 0.3 0.0

E 1.1 0.0 8.9 3.8 0.0 0.0 63.1 23.1 0.0 0.0 0.0

A 1.4 0.0 43.6 0.0 0.0 0.0 2.6 52.3 0.0 0.0 0.0

B 20.1 0.0 30.0 0.0 10.2 0.0 8.5 30.7 0.0 0.6 0.0

GO41 C 1.6 0.0 10.9 0.0 82.3 0.0 5.2 0.0 0.0 0.0 0.0
D 3.1 0.0 0.0 0.0 88.4 0.0 8.5 0.0 0.0 0.0 0.0

E 4.4 0.0 2.8 0.0 88.4 0.0 4.4 0.0 0.0 0.0 0.0

A 13.0 0.5 0.0 4.0 0.0 0.0 4.6 38.9 0.0 13.3 25.6

B 6.0 2.0 0.0 11.2 0.7 0.0 0.3 19.1 1.1 10.1 49.5

GO42 C 6.1 0.0 0.6 16.4 0.0 0.0 4.9 20.2 1.8 12.8 37.1
D 3.1 0.0 0.2 13.5 0.0 0.0 0.0 80.3 2.5 0.4 0.0

E 4.0 0.7 0.3 44.3 0.0 0.0 0.0 32.8 3.6 14.3 0.0
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1 3(A) ~ 106 & & kbR A E A

* % b BD BL BU FF FO GS MD oC WB WL ML
A 2.9 0.0 0.0 38.0 0.0 0.0 0.0 3.8 0.0 0.0 55.4
B 1.5 0.0 0.0 53.3 0.0 0.0 0.0 2.9 0.0 0.0 42.4
GO43 C 4.1 0.0 0.0 6.7 1.6 0.0 78.4 7.2 2.0 0.0 0.0
D 5.8 0.0 0.0 4.5 13.1 0.0 74.8 0.0 1.9 0.0 0.0
I8 4.5 0.9 0.0 43.0 0.0 0.0 38.7 6.3 0.0 0.0 6.5
A 1.9 0.0 11.5 0.0 9.2 0.0 0.0 77.4 0.0 0.0 0.0
B 5.6 0.0 3.9 0.0 11.3 0.0 0.0 79.1 0.0 0.0 0.0
GO44 C 8.7 0.0 4.5 0.0 11.9 0.0 0.0 72.3 0.0 2.6 0.0
D 6.0 10.5 0.0 0.0 2.1 0.0 9.8 51.7 19.8 0.0 0.0
E 4.8 13.4 0.0 0.0 9.8 0.0 13.7 33.2 211 4.0 0.0
A 12.4 0.3 13.0 45.4 2.0 0.0 14.3 12.7 0.0 0.0 0.0
B 17.7 4.7 12.9 24.9 0.0 0.0 224 7.2 10.2 0.0 0.0
GO45 C 5.0 6.9 5.9 28.2 0.0 0.0 17.0 1.3 2.2 9.5 24.2
D 6.3 2.4 1.5 30.0 0.0 0.0 9.3 0.0 0.0 0.5 50.0
E 5.6 0.0 0.2 43.5 0.0 0.0 0.0 0.0 0.0 0.0 50.7
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45 3(H) ~ 106 # & R skiRe 5 F A0

* % =k BD BL BU FF FO GS MD oC WB WL ML
A 0.5 8.6 2.7 0.0 54.1 0.0 8.6 25.4 0.1 0.0 0.0
B 0.0 12.8 0.7 0.0 74.7 0.0 2.1 9.1 0.0 0.6 0.0
GO46 C 0.0 17.5 6.4 0.0 47.2 0.0 3.5 21.8 0.2 3.4 0.0
D 0.0 2.9 0.0 0.0 83.3 0.0 3.1 10.8 0.0 0.0 0.0
I8 0.0 3.3 0.0 0.0 83.1 0.0 0.0 13.6 0.0 0.0 0.0
A 6.1 0.7 0.0 0.0 46.0 0.0 20.9 21.8 4.2 0.3 0.0
B 7.0 0.0 0.0 4.0 52.7 0.0 22.0 10.1 4.2 0.0 0.0
G047 C 4.5 5.0 7.8 0.6 590.1 0.0 5.7 10.7 6.4 0.0 0.0
D 4.4 10.4 1.5 0.3 58.8 0.0 4.9 11.0 7.7 1.0 0.0
E 2.5 9.6 2.0 1.6 58.0 0.0 6.9 13.1 6.1 0.0 0.0
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