R:Ex+52 o ¥KR
BB AL BULARTERESCH
PEERF.107 &5 % 30 p

d 3

% At tn # 3k

e 7 2h 2L E‘
- R Y 2

55— & iy oy 2 > 22
- v ¥ P;ﬁ \z‘_Fa) E:-

A : ? J’_\—"/v) v\"’:;,\_.a—%
=z I 13 IREIHE

J
e
&
™
?\.L

av
bt

N

I
R
-5
ﬂ-
ol
A
T

q

»
v

Jin
e
=
4y
gl
w
T,
o




......



=+ =+ == oo Ky 72

ERBEYETENEREHS
Rigfh - BRE
HUREAE £YEREL

=S MRITE

ErERRGIAENEFEENEERE TESHMENBRERE LM > REYREE

BMAE - ENUERFRERSNRABCHERE®E - DIBGTH

RE - FRERE  RERHEEBSMELHRT - FHAIERNE FEHA

1bE S (Viola nagasawai Makino & Hayata ) FIF)ARB1E 1] - BIEHHER BFOMRE FAARRT ey -lbs 5

ERRAREFEREMAREERBNREAE R - REAHRE Bl

FEHERNE  BUTRRENTVERERARS(CAREFESHR

B - BERET - AEZREFEAZ - RIBAEERRZHRK > BrEIEERER

EmAEERREAR - ERENEARIRRAEEER MR FE

FEL - W et RREREENEN4 AR  BREREIER

HMEFRERIRE - MEGEERN 14 R2 ARMS - EANEET BMRE RERE B Esy PR

B -

IEIEZS

i

eI

1. RERET R REAREE

() BREAFRNE  TREISUEZREL-OKBRFABR - BPRETRE

& A RRERER -

(b) B (2) BE—RWMA - IRRMABRAZEERRAH (BECRE) -

(0 RERRHREABLIHET - B o) BRI REFERBAPRREERS - ERWPPRAZVEEAREBBERERAMBHRK - DE
m flz BERRAMRRB PR EERBIK - EMmEAYEE -

d) EXMEIRIRREZHEREE - #AEETRNERZEBEEM -

2. BFIESIEEREAIE B
ARMAER 6 thiEF - Bk 1 ERAFR - HEF 123 BET NBABRRREAERNERRD - HAREERGSNASERER
POSEHEROKER 20 BET  BTEHERL 1S AR 4 WA EEEFEROSEABRK EREERKEMAANES - EN
AR - HIRHERS 2.06 AR - BFEHERK 10cm B—R SEUETRERE)RETHMEAZNNR - EREFEL  MARE

% SR TEFYSHER A ERE%E - BETE - ABAEFR ARAEERORAMSZEFHEHPMEAR ; BEREAETAH
EHEREE 1~ ARZE  HRBTHESERTEIARN L. SBEEDIRE  WETESAERAGER AR TZRGET
MRS BB REENIES (Ol comiculare) BatEE ~— DRERERARS - ARRMEAREOAREREL0NE - SR
B840 1.4 AR REERE (Cardamine hirsuta) BEHBIETER) 2 2 gl

RS - Al EenBT BE T AN EET Bt -

1

BFE(H)

0
9
8
7
6
3
4
3
2
1
0

|I‘I i |||II I
N DD D P

9 D O D 9 9 8 O 9 & O D
ARG LN R P R I
Y NS P O SN DO A5 T P I D TR T L e
N O O S S i (S o 5 Y s

ERERMBE (B A7)




mZ B i E G R ERN 7 ERERENEE
Effects of temperature and pH on tadpole growth and development of
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The accuracy of avian community monitoring program:
The importance of accounting imperfect detection

Fang-Yu Shen'. Jo-Szu Tsai' and Tzung-Su Ding’

L. Department of Biological Resources, National Ch Iniversity
2. School of Forestry and Resource Conservation, National Taiwan Uniy ersity

, 1. Introduction

Species nichness s the most common index of biodiy ersity. The number of species reflects an intuitive and natural { community composition in a given location. In menitoring bird populations,

; . - ; : i . cura monitorng
Pomt count method 1s widely used to record birds across various spatial or temporal scales. Unfortunately. many factors affect the detectability of bird species and thus reduce the aceuracy of monitoring

- . . 5 5 ol i ity into ac-
program, resulting underestimation of species richness. Therefore, detectability of bird species should be estimated. and survey should take imperfect and heterogencous species detectability ac

count, Dur mm was (o estimate species richness by using Breeding Bird Survey (BBS) data in Taiwan and to determine factors of species detectability

| 2. Methods

Since 2009, Taiwan BBS has been annually conducted by using point-count method from M

arch to June, We only used the data of year 2009, which » ontained 6- 10 sampling pomnts ar
was visited

3 times. Morcover, counts were conducted only in optimal weather conditions, and all birds heard or seen were recorded during iod with three distance intervals ()
25100, >100m), Additionally. only birds recorded within 100m, resident breeding birds (list follows The Checklist of Birds of 1 urveys were conducted by the sam
surveyors in cach quadrat were used in our analyses,

We used capture-recapture approach through COMDYN software (Hines et al., 1999) 1o estimate species richness and mean species detectability () from 3 visits in 2009 in 95 quisdrats. We test.  c-
terminants of detectability using linear mixed model with random quadmat effect using Imed package in R (Bates et al., 2015), and considered region, elevation, Julian dare. species count and surve
effort as covariates (Table1). F-test based on the Kenward-Roger approach was used to test fixed effects, Di

flerences in raw species count and estimated species richness were evaluated with two-tailed
paired t-test. And the differences in three visits of mean species detect

ability were examined by ANOVA. To assess the change of observed species count among three visits, we used Wilcoxon rank sum

tests for cach matched pairs. Statistical tests were conducted in R v.3.4.4 (R Development Core Team 2018)

,3.Ruulu

Mean species detectability was 0.80+0.01 (range: 0.31-1.00; Fig.1), showing that using raw species count alone could be binsed

v significant difference among three
VIsits (Flo o =132, P=0.27), In addition, we found no significant difference in frequency of spe:

Cies occurrence among three visils ¢ pecies detectability wis consistent
throughout the breeding season. As a result, estimated species richness was higher than raw species count (¢=-14.30, df = 284, 2<0.0° | 18:2) Meun species detecia b /ity was not significantly affected by
survey effor, region, date, eley alion, nor species count {Table 2).

|
, 4. Discussion
L
The consistency of species detectability through time in our results sugpested that breeding birds in Taiwan may maintain a certain level of breeding activity throughout the breeding season. We sug- |
gost that further rescarch can incorporate consecutive months of surveys instead of during breeding season and MAPS Taiwan data into the companison. Overall, species detectabulity 1s unlikely 1o be '

perfect. Therefore, incorporating species detectability is crucial in avian moniforing programs.,

mlm-m_mw’(ﬁhﬂmumﬁney

Table 2 Factors of mean species desectability i Taiwan Breeding Bird Survey, by
Taswnn (RBS) ssing u lincar mixed model with mndom effects for quadraty, 2%
Factors Rewsne _Determinanty Effect Std. Error tvalue F-test |
Surveyeffr 000642 007912 8570 [F ]
Spacial Bfference in apecies Regin-igh altitude  0.0418% 0.0037% 1110
} 1. Ragen compomram, ubandance and habitat Regwon Nonhy 0.04800 0.0390% 1.230 0.1505 20
sruciure might infhuence p across Regom-West 001790 003591 049

Raw spcciescomnt 0.00151 00021} 0TI
Jutisn date 000026 0.736
Elevation b oo ! RELT)
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B S AR AN - sboh » MRS 695 KA DNAE £ #5745
& 47 (DNA metabarcoding) #4754 F &5 47 » AT 2B E
e YEREA] o AR ANEIZTE R BER — T F
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PR ik 2
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PR EMEARE (4648
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3. AR EEE R SH P A R S H28R 0 B 1658 HE o A AE
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% > A BFAEDNAYRE & 4 i 18 R 4K 2 B (NGS) # Ak ©

4. NGSH 7| EHURB T EHETHIE > MBEF A5 RE
A o MR A PSS E A ANCBIZ # & AT > SiF 4o %
BRHEZ A BRAAEEY B E SRS Ak o
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FERE MM FUERTEEMSH (ANOVA) KR E -

6. REFJEBL B H SR ATF R RN S 4N > bk
B[4 BF R B R AR LB ©

23 3 e
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481, 115453814 - PR th ROB8%EATELEH ~ 75.6% %
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WO BHRABERATEER ;MR ERK -

B ER  ¥HRAAKEA-B-DRRK % (=) -
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HAER o
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The relative changes between exotic and native bird communities in Taiwan
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