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Abstract

A multi-species indicator (MSI) is an essential tool for evaluating the status and
trends of target species and taxa, environmental health, and conservation
effectiveness. It has been widely used at local, regional, and global scales. Citizen
science mechanisms provide an effective means of collecting observations for building
multi-species indicators. However, there is a lack of multi-species indicators that
evaluate conservation efficiency through long-term monitoring in protected areas
using citizen science projects. This project aims to establish a |lahg-term monitoring
mechanism based on the systematic citizen science protocol of‘the Taiwan Breeding
Bird Survey in Yangmingshan National Park. It uses thegsurvey data to identify
population trajectories of individual bird species and multi-species indicators. We
selected 16 survey transects containing at least sik stirvey points from the park's trail
system and conducted bird surveys twice in both“the breeding and non-breeding
seasons.

Between 2022 and 2023, we recérded,6,962 individual birds from 81 species
at 112 survey points across the 16 transects in March, May, September, and
November. The northern region had<‘significantly lower bird abundance than the
western and eastern regions (p < 0.05), with no significant difference between the
western and eastern regionssxThere was no significant difference between grasslands
and forests (p = 0.108). The first quarter had significantly higher bird abundance than
the rest of the quarters (all'p < 0.001). For bird species richness, the northern region
had significantlylowerrichness than the western and eastern regions (p < 0.05). There
was no significant difference between grasslands and forests (p = 0.218). The first and
second quarters had significantly higher richness than the third and fourth quarters (p
<0.001; p<0.01).

For the population trajectories of individual species, only that of Morrison’s
Fulvetta Alcippe morrisonia shows significant decline (P25 =-63.88, Pso =-39.48, Pg75
= -0.45), that of 17species (77.3%) have non-significant changes. The multi-species
indicator “Forest bird indicator of Yangmingshan National Park”, which includes 15
forest birds, has no significant change (P25 =-12.29, Pso =-10.62, Pg7.5 = 36.04) during

the same period. The results of the phylogenetic comparative analysis show that the
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birds which prefer forest as habitat present higher degree of population growth (P25
=26.01, Psg = 77.53, Po7.5 = 110.65).

The bird observation dataset follows the format of the Darwin Core Archive of
the Global Biodiversity Information Facility (GBIF) to edit open data and its metadata.
We have uploaded 3,443 observations to the Integrated Publishing Toolkit of GBIF
with the Darwin Core format. We are now conducting the bird survey of final quarter,
so the observations will be uploaded after the surveys.

For the training workshops, we launched four bird survey workshops, including
one for beginners and three for advance learners. We have launched, 18.workshops in
total so far. According to the results of before-after test for training,»the score of
participants was significantly raised, and most species couldsbe identifiéd correctly by
sight or sound after training. After joining the workshops, 22 participants adopted 19
survey transects. It shows the effect of training, the’participants could improve their
bird survey and identification skills through the field"Workw@hd being the professional
surveyors of the National Park in the near future.

This project successfully completed bird.'surveys, population trend analyses,
and the establishment of a bird MSI exclésive 4o Yangmingshan National Park. It also
provided training for personnel who will'serve as the primary surveyors for long-term
monitoring through citizen science in the future. We recommend that various types
of protected areas use thissmechanism as an indicator for long-term ecological
monitoring, which can effectively evaluate conservation efforts.

The resultsiof this study demonstrate that by systematically establishing a bird
monitoring system throlgh citizen science, including bird surveys, population trend
analyses, and the, establishment of composite species indices, while simultaneously
training personnel, we can monitor changes in bird diversity within protected areas in
the long term. This system can reflect environmental changes and the effectiveness of
conservation efforts. Throughout the process of building this system, we successfully
established the first protected area MSI in Asia.

Overall, citizen participation in bird survey citizen science projects is an
essential mechanism that provides valuable data for the management and monitoring
of protected areas. We will continue to collaborate with the public, providing more

training and support to develop a more comprehensive bird monitoring program,
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contributing to future ecological research and conservation efforts. By adopting
sampling areas and conducting surveys, continued familiarity with survey methods

and bird identification techniques will enhance the quality of future data.

Key words: aves, composite indicators, national park, protected areas, Taiwan
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bR S A E 4 JF‘f g 7}16_ T o % L R{citizen scieftists) 7,0 £ 7 o
ARFPP s LHEFFTHRPAIL SR o Ft > BRJPYAAPEFIF

S Y s T I LIy

d 4 F ¥ (free choice learning) ° S ¥ %22 g% % ## LIS AT ¥ AP M o

A S8 hRIE PR 4 3R € & (Kelling et al. 2015) o BT

i)

mT o - AR LRGN MRS TR Fl > RS

Eﬁ)ﬁﬁ“ S| I W BRI A ﬁi%#ﬁ%d—‘ﬁ e g & %48 (Uychiaoco et al. 2005;
Edgar & Stuart-Smith 2009) - d *% 2}\1"—’"%‘1 LA K oo@ A p L@
tHmirse SAPEOEREETR S WA E RS R E Y Y
T~ AR 2R %{j@’g_%‘»%l SBH 2 F R HE & 1 i7(Rotman et al. 2012)
ok B 2GS AARFIEL > 1 F B T K S8 h %2 { i (Delaney et al.

2008) > A > FWGE A E A EHEMTREESET > T 2APER L2 2

—‘ﬁ);g ERF L R ERESOT R P F M auk = (Dickinson et al. 2010) - F]pt -
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L% B |- 4 7 49 122
& 2B | = &L 2 [F A04-05 6
S % ;% [F] A04-06 10

7 6
a4 7
&= @ A01-11 6
A HE 7
al N N St 10 41
£ SR NE 7
R il N IPE 4 ) 6
T OB LT 8
A SEAL B 3 A01-02 10
TO% B AA AR 6 32
& S E | ¢ 10 A04-17 9
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5 bR AR

PEEF-BTARRLERAOTORME Nt EES 2 LA EL
(site-year matrix) o % AL B AREZ B AFRF AL R ERE > L ERT%RE
B4R 1 R EZ 2 2 Trjags (Plummer et al. 2019) ; % % i T MCMCvis
(Youngflesh 2018) ; ™ T rsk BRl:e 7447 > A {7 HAET 57 A 5 » + &
(Markov Chain Monte Carlo method, MCMC) % [. X F# & #-3](Bayesian hierarchical
model, Plummer et al. 2019):& {738 & > i * >t % 2 Renk H TRl 47 0 b PFL
e B A 4718 2 B 5 (Amano et al. 2012; Fraixedas et ghy2020), o & 3+ % 12

XA E RAER :}ﬂ% BK %5 100 c MCMCiE B 17 = 424808 7 Fr o938
B 4B 7 20,000 =t 594 47 o R-hat & (Gelman et al. 2003) * % 7x 30c a0k o
(Spiegelhalter et al. 2003) - 4% % % T ¥ = # ~ 257 A E2 975 F ~ = o 4o
25 F AR O7TS FA B2 ¢ A B RE B EL 0K R EHT N
FRUC D F ZRRZEFEAEFRT o 40k 25 G A ~50 F A (¢ k)2
975 F Ay 5 L iE » PIAR 5 FHE FH UG 4ok 25 F A =250 F A (P i
#)E 975 FAEE A E o RIARLZ EFERFR S o # GIR4cR 30 R F T AR
B ot 2 o

TR A AP K B R EARS BT 8 07 2 (Amano et al. 2012)
PR T 1A R i ERORE A BB R kR AR T B LA b
R & H 4 $H57) (generaliseddlinear mixed model with Poisson distribution; ter Braak et
al. 1994) fr i & *v e fiz%l(generalised additive mixed model, GAMM; Fewster et al.
2000; Amano etglf 2012) - B &M PR LA BiLr 2 m B L 4 B arE
AB%(Lin et al. 2023) 0 e BapdE a4 A% B £ P2 BB AR A Bk R
B R ROFEHARS HT HF B ' 1 (Fewster et al. 2000) > T P & HEF| R A R IR &

i# F* 32 (Amano et al. 2012) -
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2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
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Bl 4~ 5 - 5WARB 2474 0B 0 £ A A G 2~ 5 H(a, Spilornis cheela > & ¥ 5§
tv) ~ P& R (b, Alccipe morrisonia » A % # ® ) ~ IR 5 327§ (c, Streptopelia
tranquebarica » £ T_E B EF % 1) 3 2011 £ 3 2021 £ Bz EHP LB (B0
Linetal A% & FH) e dod 425 @ =8(Pso) > A d BHFHAFL K 5 975 F 4

= (Po7s) ~ T B 5 2.5 F & (Pas) ©
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S AL bR ER AR

e A R L B £ 8 ERIePE & 3515 (Buckland et al. 2005; Loh et al.
2005) ° 3 T E AArEH AR o e TE2 s ﬁ $aE 2 AE & P i
1% (Buckland et al. 2005) © 4§ & 4~ fAp i P @ 42 (1) H R AL 4 - ) ¥
BRSO~ 2 (3) kB SEdn iR o R RS B /7,500 B MCMC ¥4 (&
EAFRE P 10,000 =% » ¥ kG EAF £ F B HRPRERRF c FHRU S - B 4
BAZEPER > Jp R EK LG 100 0 AR S MY 25 F A2 975 F A
odek 25 F AR 975 AL FA ¢ FAzke BRI E S0 KA A
¥ ¢ FRIAREAEF o 4ok 25 FA 50 F A (Y m¥)E 975 F A Y
BB PR G EHEHB FR S 4o% 25 F A 50 A (Y #)E 975 F
AEE AR R R EERF R o B4R 4 AR FT AR B Ao 3

(a) (b)

L
Index (100 in 2011)

lex (100 in 2011)

()

2011)

250+

Index (100 in

2012

2015
Year

W S~4F & 5 Bip k2 ARF - OIR - 28~ 5 2 (a) Fik5 Ipik(Z 5245
)~ (b) B B apdptR(7 20 5 4F) ~ 2 () PR E I IR(Z T REM)F A
A& K fBAp R 2011 & 3 2019 & P2 &3 i AR (P A Lin et al. 2023) -

Ae s L P #e(Pso) 0 R BHEHRAL AL 975 F A4 2(Pors)c TR G 25 A
(P2s) °
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S AL TR Eﬁ?@ #7 (phylogenetic comparative analysis)
BT IFBOBERAIPE S RGH GO ER B P

pﬁﬁ%%oﬂ&’ﬁﬁﬁé%ﬁ%ﬁﬁﬁﬁﬂ%ﬁ,Ma%ﬁ@wﬁ@»Q
¢ o R & & T 2 §F 03] (phylogenetic generalized least squares
regression models; Hillis 1997; Martins & Hansen 1997) 1 Fx 5 ¥ 4E$ 87 £ jh > &
2 B enhf o

MG b BB S L I8 4 % ¢ $F c(characteristicsiof lifechistory) & 4

FEFESRAME S ZSPRERE - HHREFR - T EH £ (mean body mass)
AR R 555 B+ #i(mean clutch size) S HE Bi 0 5 1
fTrhAfAFnirdy "2023 5 08 (0 RS > 2023) ) - F AR S PRAR
Rlixdgp 12016 £ 45 s o 4 2 L4(Fhsh 2 5 902016) ) iR &% o § #fhi:
B R &y Linetal. (2022) eha 478 % o TIBME S B RAF P R{cE R
+ iR ik 5 Tsaietal. (2020) » & = BT R E T KRF4od 20 B HRAR
FERLUA T hE £ & 5% 2~ (Dinget al:2005) > 7 344 F o g fd

et
1=

T X PR PR B (Wang 2019) o A F AR IR E B R AT i {

-
W

B L IF g% g B(Wang 2019) 0 45 A B 2 H ] 87 AT 6 G T
3B 0 B(Tu etal 2020) o g 7h 0 A iR ¢ RS BRI AES Ao
GRh%GOMETE > ATEE WA FT ok 2 scenE & F 3 (Chichorro et al.
2019) © 3 7 ¥ du 5 £ = S (multi-collinearity) .88 - A+ R 22 Tcar
(Fox & Weisberg 2021) % 3+ & % £ #c% % ¥]+ (Variance Inflation Factors, VIF) 3%
P HE BTG £ X AP o VIF BEE |35 &7 &AM DR B

FAOTSRAT ERLOPPRE > AL BERE

20 IRk B A FE T 0 AP K BirdTree 3 #k(Jetz et al. 2012;
https://birdtree.org) )4 Ericson backbone (Ericson et al. 2006) 5 i & &~ #gikyz > T
$£100 & kARG Mo AT EEY RFFT R E " caper (Orme et al. 2018) | # {7 -
BHrAADT2Z EHERES LY T L b $Hce 20 %8 100 £ ks
MGRA {5 % ) M3 TiaEe 25 A RE 975 FA RMBHEER o &
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HE BB S AP kyg 100 £ RGP TIoE o R L E >
100 BEF R FeanGtE o fs > & Bip: SHEBIEET T 10,000 BEFE R
F 2 53 E(100 B3t E x100 £ HGR) > FEE 25 F A 50 F A (¢ =
) fr 975 F A 0 MFEIRE B RO FM ok 25 F A 22 975 F A
2 B3 e ZOMAZHE ¢ ZORAMRZIHF - FHRrRISER6 RFS
27 78 ot 4 o

£2 RAB T REFEAY  Adb REHTEE TR -

i LA ik FRals S v pring
F3 1 Fy A s = Hi = 1,0 W Ding et al. 2020
0o
R4 M BAf=1; k=00 1,08 Ding et al. 2020
PR B € #F /% (critically endangered, 1-5 & Lin et al. 2016
CR)=5; #g % (endangered, EN)
=4 ; % j5(vulnerable, VU) =
3 ; iT /5 (near threatened, NT)=
2 ; %7 = ¥ (least concern,LE)
= 1 o
FHmER Rl RERAS AR 1,0,-1 & Lin et al. 2022
By =
-l ki H B EE =00
2 £ (body T iafhd HEFTH g Tsai et al. 2020
mass)
e E SRS 23 I IRNE Y A o I S A L FEFTH m Tsai et al. 2020
FURS s T2 X fE o
ExBmFN RPEE I BEI N TEFTH & Tsai et al. 2020

#x(clutch size)
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habitat preference 1
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clutch size |
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o o ] || amoow

s e
]
1] I oo
-1;50 -1|00 -5IO 0 5l0 160 15|O
slope

B 6~ A &I uFHiles TR

pUEBRE T AR T 4T

BB EFE L £ F]3 (B p Linet al#2023)

ﬁmimo -

600 -
400
8
200
o)
B 77 &
ok fh2

,J:L

Introduced

TR R 2
Fs3Egia i B(Bp Linetal 2023) -

nativeness

7T 4 ]
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ARFE AP EAATERIIRIT @ AKFT U EA L TP
2Rt XY BV M 2 g £ R AL G A5

VIOTHAR > A G ATFEITE GBIEFT o ARIFITA & PR AR S H B R E D
BN FmE ) TRNT A UL RS FHEEEAE 0 BT Skt A

AR BIIIA R PR AN R FEFRNT AN IR ZRELED L
PR R IS BT RFAFATEIRE SN L 0 P AT B R
THRSE AP ENNNEED LI TP hE S B, I eh
AL RS R ?*i-” 2K B YRR AR S g e BT R E R .
b3tV RFTE 5 P AR w#ﬁﬂﬁ%@’miiﬁ LOF REE B 2 E
BPVRITARG] 0 W T SR o b R F R F R s

t
B SBRiR s WP AT o

FTIN

-~ B R GEH
(=)~ A FERREL D fedn PRSI THR BT B T R LR 1R S
Bofpz o L ELHP LR RS PEEAAER N F LS G E (s 1) K3
T PIRAEP (C AR LM IRRI0 3 B R ER 1082 L G :
GUFEL B 5 R 2 R)EBLOEIEE > TR RIRARTLEER L 5 o F
LA GE NG B AIERNA RS R o B S Y RGRAREE 2 P o

-

() BRPRITLG VRF 52 R T A A BT A6 D AHEF

BB feR FEGNEEARY > BFHERADN L E o b IR o T

BHEDIRIL > WP AR T A EFLE B oo T M- P A A Y RSP 7
UREE .2 o 3 WES e W

BN CETEY
(F)ARPRFL AR P NI RFE DT RREA LD DfeX P  F
VORHFRELSONE S N LSRR RETAR TR RER A 2

HeAzZ @8 o dlAsE 2 B e 8 ra S L R T DA T TR TR o Beit
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ﬁ?éﬁ3ﬁﬂ§?§ﬁﬁﬁﬁ$%%*’ﬁﬁwliﬁﬁﬁﬁiﬂﬁiéﬁ
Ry  RERAAEYRHRECSRNESE > XEETP Ao

2o BERAFERRADA 2 INRAIEOPREFAELNZ

Tedeh 5 FFa e REF R Stz @

P35 BE s Sy APP 21 2 -

(Fse = ('Eﬂ
C(E
% P
gr
>
5
e
¥
B

() BRI ST REARINGIH AR > NE 2BV HED LD
poips o BT R ﬁﬂHk4¢8‘ﬁi%r%ﬁﬂﬁﬁﬁﬁﬁ’%%§ﬁi
BEBRFRIFBFRD LAy BRI DS F RGN
BRI ER c AERBREADEERY O FHALFOIER T LT
PEFROFIRRFRRAIABRECNEEA L2 EEREART > My
REfnnd epioerd B FRIMNE - B Z5 2016 # 5 3 F2 474513
NHARE 2 b T RFLH AR T ) o

N

AP REWE o PSR AT RRIRIR R R SR L
Boo B 102 2 iR W MATE B USEE B AERE 10

MU Z2RL & 55485 % chiF SO e hpls i P P HRER &

Rl e A SRR R AT D B R R R SMPHCA R ¥ & 4 # (normal distribution)
TR B Pu B RIS L R AL LB L
BHco 171 EH Y RiER 4.0.2 5% (R core team 2020) £ # gImmTMB (Brooks et
al. 2022):& 7 & 7%

2023 R EERAEMMINIT
f @%WM@%\I&@ﬁ

-

B8 %P FAes = o e gt R -
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AEREFLE S BHFTHE R RFRLE TR
(https://npgis.cpami.gov.tw/newpublic/) » I & g5 GBIF i f ~ 7.« & 4 %
(Darwin Core Archive)s 3¢ » #-F 4L i% 15 GBIF »0 4 #end g T4 804 4 5 P27
4 ¥ 4 (Taiwan Biodiversity Information Facility, TaiBIF) ; ¢h-L & B3 > & @ 3~
B3 4w i Ap B B B R (metadata) o F AL B 2 {s +t GBIF rnfz G4 F 4B 8 o

AT | SR 2017410848

The Taiwan Breeding Bird Survey Data

& B Taiwan Endemic Species Research Institute
KoJC

ol
il
15
jL ]
4=
ol
8
m}
I

The Taiwan Breeding Bird Survey (BBS Taiwan) is a national monitoring project with the aim of establishing a breeding W A 2020F6H198
bird population index for conservation. It was establizhed in 2009 as a citizen science project with a cross- BEBMRH2EEE: 2020568190
organizational working group. The BBS Taiwan has obtained 423,119 records of bird sampling data from 480 sampling —

= : Taiwan Biodiversity Information Facility
sites during the breeding season in Taiwan from 2009 to 2016. ° v

(TaiBIF)
F24HE: CC BY-NC 4.0
& orziE EE 10.15468/qqkhds

384,325 99.6% 99.9% 99.9%
HEREDE A RERTT R BEE HELG

383,960 MR

Z2E2 T T ®© %

Bl O ol 52T ALHANEN2H2 5 F BT UBER L 8T -
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- BEHRAAEE S HRELSITIVR

ArEp 111 # 1% 1p 3 112 # 9% 30 P - 44 16 F 5D AT AR
Moomd T ABhE o HP 1125 Hesr8l4E5 06963 LB ¥
J6A T BrREFERIFEA sA P 0 ) g T2 09% B A F K2 K
B EETHE 5o EEMB(Z AN )T E TN BE E e 2l )
M H4 6 o

5 5 #cE ~ $7 > w (Akaike information criterion, AIC =.5421.7) > = & &2 &

A Feh f ST BcE B F RO (z = -2.466; p < 0.05 © K] 9a) - LR

BRI ENELR(2=0331;p=0741 Bl a)ejbr g2 PRI EBF LB
BB frfthky 2 P R %A B 251.530;p=0.126 > B 9b) -

T E2 BRERMFLIL Y- 52 EHEEMFFI Y- F(2=-3.190; p < 0.01
B 9¢c) ~ % = %(2=-5.933;p<0.001 > BMOc)fws = % (z=-4.353;p<0.001 * B 9c) °

ERAE SR A7 o (AIC = 2988.8) » = % &2

{
o3
)
F_L
Y
5
=k
e
Y
iy
pou!
3
m

BER R FRM(z=-20107)p<005°> K 10a) & %2 A HDEBEF R
Pl b % £ B (z2=0.446;9:="0.655 > [B] 10a) o 14 FFA| 2. B » ¥4 ¥ BB Y &H
B2 LEBY 5 REMFL R (2=1212;,p=0226" B 1lb) o = T2 B e & ¥
FREHFLIN BRI Ior o F2 ERYGANFER N Y= 5(2=-4884p<
0.001 > @) 10c)fv% = % (z=-2.918;p<0.01 > B 10c) 2. E AL FH R - - FTiv %
S Y AEMEEF LR (2=-0.116; p=0.907 - [ 10c)

B L Fenh B G RA SR SRS Sl s
T AT S A H RS PR BRI 2R R S A0L-02 - ApECT R R
fed % > # % A & 5 48 8 (Prinia flaviventris) ~ % = B8 *§ (Sinosuthora
webbiana) ~ ¥ #: (Hirundo tahitica) ~ ‘= *§ (Streptopelia tranquebarica)fc-| & %

s

(Egretta garzetta) % 5 &> ¥ s B HEB P BREFR G H - % - TOERAEY R
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#%wﬁébﬁ%%*%zé#¥W$’?ﬁ%ﬂé¥—§%¢%?3@5
FERLE A FZFE S ERAREL G L YA, D KEILHFR L > T

PSR R o
EEAR L REBP LR RS Bl T FRG S

(1) PR pehet kfd g g B 29 > P EL Sr e Fend LR ER
7r J Aot o 4o TF 48 (Colunmba livia) ~ v E ~ & (Acridotheres javanicus)
fe 7 # (Acridotheres trist) o 15 PP L B 7ot Bl e BEE L BT
O RBEFHELIB RN -

(2) I Rp B RE b8 5 bldciog .~ % EYDicrurus macrocercus) ~
¢og % (Ardea intermedia) ~ Jf ‘& (Passer_montanus) ~ 52~ % (Lonchura
punctulata)® o ¥ i i E AN FRAIVARERE ERRE DL ER

B o

(3) Bl B PN ch= REFH 2 3 ol 25 5 5 4 1 L 5nE LY » pldok 5
ﬁ%’%frq‘v‘:%"ﬂi P EH ST R A AR T T2 F R oo gh b R B
% SEAR R & B i lNnis sE 48 B (Prinia inornata) » Bl % PG E P k4

< BB g o
(4) Bl % B:F & ﬁ%”ﬁ iFE R ER R 2 0 bldep A 8098 (Larvivora

akahigé). ~ ‘=% B (Urosphena squameiceps) ~ 4 i& ‘& (Bombycilla japonica)

fo¥ i % (Bombycilla garrulus) % -
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4342022 #3203 # L RRERBRADEZERBEF RS HAK) -

BE OBR®R 2022 & 2023 # WK fhdc

i % = % 21 15 21
N WP 17 18 17

e Y | 31 30 31

7 4 25 15 25

3 22 13 22

%= i A01-11 24 15 24

R 30 19 30

A % My RS T 27 14 27
N 24 15 24

< h RS 17 16 17

G2 o R 23 14 23

ER R 29 22 29

o R 23 16 23
¢ I AO4-17 23 19 23

LN 8 S 20 22 23

BAGF _e X4 _m R 25 26 28

o2k 77 43 81
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- b A EEARY
EFELF - EAAA(2010 #3 2012 &)~ = #E 4B F (2020
£ 2021 ) AE H- E(2022 ) 2 A2LE o E(2023 E)B A Sriedis

iz Linetal (2022) >4 %4 L & fAchi R B s s 22 AEF 0224

EEEE R 0 £ 16 A(72.72%) th4F ke b 48~ 3 #6(13.63%) i iE 4 B e fE
3 f6(13.63%)% 2 XA W ¥ VL L (2 4 F 12) - KRS T > 2010 &
32023 # /& > 'ﬁ 1% g o HVEF R B3 R b a3 (Prs =+63:885.Pso = -39.48,
Po7s=-0.45 B 11) > H 421 f8 § 5F & HARF IO 48 T endb$4(% 4 - B 11)
AXAPFTABEF LETOFIPN BREFREAFFETEDEPE R Dk
BER S o linetal (2023) 72 A 4 2 § g B NG Bk & R R T LA
TR TR VR ICERE S Y CR Y PV S P
PR AT L AT R RFR D PG o EE B R IETH R c BRF RS
PAFFRALE 2L 7 = XTOMFEIFT F Z (national conservation
responsibility) o B >t > § S F h BB PR Fl 0 VR - B L o
b F M S R F R N L b o 5 2010 £ 3 2020 & F
RIS TN B FHEAAR S X 2 & o 5 #8449 L H#HAcacia confusa)
& % % 4 (Machilus thunbergii)+k > @ HH B X h2 B hg ity 2 P Ag > &
B3 A e FIRNEEE LR ORI kg o B RE R R
PR RPN ENEE LR AR 0 2 3N *Q’S%ipf R o
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F AP LERFROFIPN 22T L5 M2 e B2 EEAER o

i/ BE 25F A4 S50F A 975 F A A H
RS #Edn - -12.29 10.62 36.94 o
E Rl 2 Ftk -1.39 53.37 139.90 82
Id5% 1k -25.48 18.85 87.08 .
ERES K- ¥ 3 etk -84.96 -2.03 434.71 8%
o 2 g it -21.24 40.04 151.69 .
1T R -37.67 2.79 65.57 T
7 98 ¥ -31.63 8.75 72.90 e
2 ke -6.96 54.96 150107 i
BB M ik -53.55 4.51 134.68 1 T
XY it -29.16 38.08 19355 .
g ER Y v -31.63 8.75 72.90 X
2SR e -79.72 19.54 596.01 T
Hred R ik -63.88 -39.48 -0.45 B

R ¥ G -61.61 -2.48 146.68 e
o BB B -76.73 -33.68 126.23 e
L i B ik -42.32 %5.16 59.24 &
T H Ftk -70.41 -13.45 130.53 feE
g ik -1.51 47.37 116.77 8T
A b ke -68.69 -17.57 141.56 &%
e ke ¢18.08 40.43 136.64 e
t ARy At -65.63 -9.94 116.26 &%
AR E ¥ -2.49 91.43 268.75 .
& S ‘a -12.93 39.63 188.86 R
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B RE T 2T P BB A k= Tk (event data)2 S ¥k F FE%k K ID
(event ID) ~ } i**z=x ID (parentEvenID) ~ & % (year) ~ ¥ 2t ID (locationlID) ~ B F—
(country) ~ Bk # (county) -~ & 1% % 3t (geodeticDatum) ~ -+ & i+ % B &
(decimalLatitude) ~ + i& = % & i& (decimallongitude) ~ & % & ## (sampleSizeValue) -
% & ff H = (sampleSizeUnit) ° 7 L (occurrence data)z

E-FRF P AR ER GEEHZE P

IR B2 5 T4 2002 GBIF 2 & &3¢ s 3 E (Integrated

Publishing Toolkit, IPT » Bl 18) » #dc s -~ F T B B2 60 £ - ¥ {ArgF

Home Manage Resources About 4 maampaniume

Systematic Bird Survey Data of the Yangmingshan National Park

DELETE ~ ‘ CANCEL ‘

Resource overview. Upload or connect to source data, map data to Darwin Core, complete metadata, publish the resource and register it with the GBIF network.

Source Dats (D Source Data
Darwin Core Mappings
Metadata Select source type “ Your source data files and SQL sources for generating a Darwin Core Archive.
Published Versions Last modified 20-Oct-2023 14:43:20
Auto-publishing ymnphird2022_2023 [file] 704.1 KB, 9,316 rows, 16 columns * /W
20-0ct-2023 14:42:12
Visibility Readable @ Yes
Networks
Resource Managers
(D Darwin Core Mappings
Darwin Core Occurrence v Your mapping between the source data and Darwin Core terms.
ADD Last modified 20-Oct-2023 14:43:35
Core
Darwin Core Occurrence 16 terms mapped to ymnpbird2022_2023 ® 7 8

20-Oct-2023 14:43:35

Bl 18 *=3+ 3234 F [ ALgF % 5+ GBIF IPT 2 #4 [§] -
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ot

W1~ 1P

1 B

B A L4

SENE A e Fii | ETE

‘g | £ R | Spatula clypeata Jg*8 4+ Anatidae

# %8 | & 5L | Mareca strepera Ja g4+ Anatidae

=g | F L | Anas zonorhyncha | fz*§#* Anatidae

% ER*g | F %L | Anas platyrhynchos | fe*8# Anatidae

| ’kvg | & & | Anas crecca J g F* Anatidaé

AL | F rborophila ###5 Phasianidae 3 ofa

% il ¥ % | Arb hil 7e #1 Phasianid Fr A N

Rg+8 crudigularis

T A ¥ % | Bambusicola #£ FPhasianidae E AR

g sonorivox

5 48 ¥ 8 | Columba livia “B+# 7% Columbidae

A4k | F L | Columba 4% Columbidae
pulchricollis

£ #F g # 8 | Streptopelia “4%§4* Columbidae 3 I
orientadlis &

‘g %, LS NStreptopelia 4384+ Columbidae
tranguebarica

R | F 2] Stréptopelia “g+4 4 Columbidae

) chinensis

R¥E+ | 2 | Chalcophaps indica | “g%§4* Columbidae

X i EL | Treron sieboldii “4§%§%* Columbidae

8 % % | Centropus # F§#* Cuculidae
bengalensis

vk §g ZF R | Eudynamys # fB#* Cuculidae
scolopaceus
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AR £ N 7 #iE | mTE
e A
[ HF§ | F R | Cuculus # fB#* Cuculidae
poliocephalus
Vi F 9. | Cuculus optatus # Fg 4% Cuculidae
g
R ik Z W | Apus pacificus # # #* Apodidae
&
| & # | ¥ & | Apus nipalensis #* & 4 Apodidae TR
ik
v g~ | & 2 | Amaurornis #=-FL#* Rallidae
ko phoenicurus
A %rfe | F B | Rallina #=-F#* Rallidae F3 %
ko eurizonoides fa
L 38 F 5L | Scolopax rusticola | §8%* Scalopacidae
v 38 F R | Gallinago gallinago {-§8#*:Scelopacidae
2 & Z & | Ciconia nigra #47! Ciconiidae Il
L8 F 8 | Ciconia boyciand #8 4+ Ciconiidae
i
I3 % L | Ardeacinérea ¥ # Ardeidae
~d ¥ | s WArdegglba ¥ #* Ardeidae
I e % % 2| Egretta garzetta % #+ Ardeidae
*E ¥ | % L | Bubulcus ibis ¥ #* Ardeidae
CE S| Z QW | Butorides striata % #* Ardeidae
8- W% £ | Nycticorax % # Ardeidae
nycticorax
2 % | ¥ L | Gorsachius %‘ # Ardeidae
ﬁ melanolophus
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v n | dw| % e B | w7

¥ % ¥ | F B | Threskiornis BEAL

25 aethiopicus Threskiornithidae

&/’g Z A | Pandion haligetus | %84+ Pandionidae Il

L3 |y 8 | Pernis JE#* Accipitridae I

/jg ptilorhynchus

~ &% % 2 | Spilornis cheela JE#* Accipitridae PFHRL |
i

18 Z W | Ictinaetus 1’57& Accipitridae Il

malaiensis

% m % | & R | Butastur indicus JE#* Accipitridae I

BEEE | ¥ L | Accipiter trivirgatus 1’57& Accipitridae Fr Lo

¥ i

#HE | B | Accipiter soloensis | JE# Aecipitridae I

w4 E | ¥ L | Accipiter virgatus JE#* Accipitridae F3L |
i

A g ff F 8L | Accipitefnisus /’ffi Accipitridae Il

23 % £ | Milvds migrans JE#* Accipitridae I

v k& | F R [Halideetus albicilla | JEF Accipitridae

18

L= % | % |Buteojaponicus JE#* Accipitridae I

4 ZF % | Otus spilocephalus | 854+ Strigidae F3 Lo

5 i

A7 & 29 & B | Otus lettia 54 4 Strigidae Fr x|l
i

g s B | Alcedo atthis ¥ & #* Alcedinidae
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v | dm | BT e Fil | FTE
M S
W | F R | Eurystomus i ;% 1 4 Coraciidae
orientalis
i¢ 54 % 5L | Psilopogon nuchalis | % # #* Megalaimidae | # 7 &
J ¥k A | F & | Yungipicus ¥k A& 5 4% Picidae
canicapillus
& F & | Falco tinnunculus | % #* Falconidae I
& F B | Falco peregrinus & #! Falconidae Il
ALyl | F R | Pericrocotus s g
g divaricatus Campephagidae
%3 /A % 5L | Erpornis % Pg#* Vireonidae
zantholeuca
Ey F | Oriolus traillii % 87 Oriolidae F3L |
&
-3 % 8 | Dicrurus ¥ k& #* Dicruridae ¥ L
macrocercus i
| ¥k | & | Dicrurus aeneus ¥ k& #* Dicruridae ¥ L
&
2 E | ¥ A Hypothymis azurea | 1 884 Monarchidae | 4573 I
28 &
k| 9 | Lanius cristatus i % Laniidae 1]
"
AT | ¥ R | Urocissa caerulea 78 4L Corvidae A4 [
L& F
prom=al ¥ % | Dendrocitta 7§ #* Corvidae ¥ L
formosae A
B Z A | Pica serica 74+ Corvidae
% 78 Z % | Nucifraga 744+ Corvidae F3 I
caryocatactes il
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RIS e FiH | RTE
e B
EWE | F R | Corvus 784+ Corvidae
macrorhynchos
¥ "% | & & | Periparus L% # Paridae
% venustulus
AW | F 9 | Sittiparus L f Paridae 34 |
% castaneoventris
2% F A | Alauda gulgula T & # Alaudidae
g8 | ¥ L | Prinia flaviventris 5 & B #* Cisticolidae
#EpA8 | ¥ L | Prinia inornata 5 & B #* Cisticalidae?| # 7 I
B i
L+ | L | Acrocephalus ¥R
8 orientalis Acrocephalidae
T % | F L | Locustella iiﬁ #LLlocustellidae | #75 f&
;}JQL*% alishanensis
7 #® | & & | Riparia chinensis # #* Hirundinidae
pE A ¥ & | Hirundo tahitica # #* Hirundinidae
& " * A | Cecropisidaurica # #* Hirundinidae
Vil % 5L AL Cecropis'striolata # #* Hirundinidae
E S ZF | Deliehon dasypus ##* Hirundinidae
o 3
v IREg | % B | Spizixos %g#* Pycnonotidae F3 I
Wi semitorques &
v EE 45 | ¥ R | Pycnonotus sinensis | $84* Pycnonotidae F3 I
i
W 2 ¥ & | Hypsipetes %g#* Pycnonotidae 3 I
ig leucocephalus il
% Bt | ® % | Phylloscopus ey
! inornatus Phylloscopidae
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AR AE T AE 2 e Fie | w7

#d ¥ | F L | Phylloscopus el

.} fuscatus Phylloscopidae

sk mriee | F A | Phylloscopus el

H tenellipes Phylloscopidae

A7 | & % | Phylloscopus R

H borealis Phylloscopidae

Tk Y F B | Urosphena HHH #* Scotocercidae
squameiceps

1= o *% F 8 | Abroscopus JFQL% #* Scotocercidae
albogularis

i KM | % | Horornis canturians | #4 #* Scotocefcidae

W8 | ¥ L | Sinosuthora # #* Sylviidae 3%

v webbiana A

13 F 8 | Yuhina brunneiceps | i Zosteropidae | 4 & | Il

G

Bri 4 | ¥ L | Zosterops simplexy’| % # Zosteropidae

P

L A B # 8 | Cyanoderma % /o #* Timaliidae 3L
ruficeps il

0% ok ¥ 2 AL Pomatorhinus 3 /h #* Timaliidae 3 A
musicus

< $ | ¥R, | Megapomatorhinus | % /i #* Timaliidae 3 A
erythrocnemis

PR B M % 2L | Schoeniparus % /o #* Pellorneidae F3 I
brunneus il

Sped # 2L | Alcippe morrisonia | % /3 #* Leiothrichidae | # 3 &

f

~HEE ZF % | Garrulax canorus we o # Leiothrichidae I

}:V

f
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AR £ N 7 #iE | mTE
1 B

4% | L | Garrulax taewanus | "%/ #* Leiothrichidae | 33 & | Il

f

#HRA | F L | lanthocincla Wty 4 Leiothrichidae | #5 f& | Il
poecilorhyncha

v B3 % A | Heterophasia Wty 4 Leiothrichidae | #5 & | Il

/A auricularis

A8 %8 F 8% | Troglodytes 5554 Troglodytidae p4F$.4r
troglodytes i

B Z A | Cinclus pallasii ® & #* Cinclidae

2 LB 1R Z R | Gracupica A~ F #L Sturnidag

5 nigricollis

o B % % | Acridotheres tristis | ~ # #* Sturnidae

v kA | % R | Acridotheres >l Sturnidae

# javanicus

GRS % 2 | Zoothera aurea %8 F{Turdidae

1

v fp ig Z % | Turdus obscurus g #* Turdidae

7 PR 8 % B | Turdus.chryselaus #HF Turdidae

v 'Ly | % B | Turduspallidus ##* Turdidae

o 2L 8 % T ardus.eunomus B #* Turdidae

s F B, | Muscicapa ﬁ%;fi Muscicapidae
griseisticta

5 38 F A | Muscicapa sibirica | 387 Muscicapidae

B G F 5 | Muscicapa $B4* Muscicapidae
dauurica

498 F R | Copsychus saularis | 384 Muscicapidae

% "8 | & & | Niltava vivida #8# Muscicapidae F3 Lo

5 i
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AT S e B | wT
v Mzr | F B | Cyanoptila #FF* Muscicapidae
BE] cyanomelana
R # 8 | Myophonus #F7F* Muscicapidae Fi3 4
v i insularis
| 3k ZF 8 | Enicurus scouleri #FF* Muscicapidae F3 I Il
il

75 98 Z R | Calliope calliope #87#* Muscicapidae
FEAE | F L | Tarsiger cyanurus | $84* Muscicapidae
IV F R | Ficedula mugimaki | 88#* Muscicapidae
33\1’%
.4 K % 8 | Phoenicurus #87F* Mus€icapidae F3 Lo
] fuliginosus f
+ k9§ | ¥ & | Phoenicurus 284+ MUscicapidae

auroreus
[y ¥ F 5 | Monticola solitarius {#&§4*Muscicapidae
xid g Z % | Bombycilla i % # Bombycillidae

japonica
PR T F | Dicaeum'minullum | # 7=#* Dicaeidae 3 E

&

6 P % 2 4 Lonchurerstriata ¥+ 1= & §* Estrildidae
‘%
|2k s % |lonchura ¥+ 7= & §* Estrildidae

punctulata
2 Ep~ F A | Lonchura atricapilla | 1% 7= 4 #* Estrildidae 1]
Ji & ¥ 8 | Passer montanus Ji- ' #* Passeridae
2% | % | Motacilla 448 F Motacillidae
%848 tschutschensis
v 4§48 % B | Motacilla alba %§ 48+ Motacillidae
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TR e s | BT
A58 i% 5L | Anthus hodgsoni 4§48 4+ Motacillidae
o F 8 | Fringilla ‘s #* Fringillidae
montifringilla
* 4 F % | Spinus spinus % #L Fringillidae
£ 1 Z A | Emberiza aureola #§#' Emberizidae Il
| 78 Z R | Emberiza pusilla g4+ Emberizidae
2 % 18 % B | Emberiza g4+ Emberizidae
spodocephala
+ k¥ | F L | Emberiza #H#' Emberizidae
chrysophrys
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a2~ B - P AR EARE R F 3 AR AR

usepackage <- c("reshape2", "R2jags", "MCMCvis", "ggplot2", "tidyverse")
install.packages(usepackage[!(usepackage %in% installed.packages()[,1])])
sapply(usepackage, library, character.only = TRUE)

f_name <- dir(pattern = ".csv"
d_name <- f_name %>% gsub("(".*).csv$", "\\1", x=.)

sapply(d_name, dir.create)
for (fi_name in f_name) {
t0 <- Sys.time()

# load site-year matrix
datal<-read.csv(fi_name)
Years<-ncol(datal)-1
N.site<-nrow(datal)

# set output directory
di_name <- fi_name %>% gsub("(".*).csvs", "\\1", x = .)

setwd(di_name)

# convert data into dataframe format
data2<-data.frame(site=rep(seq_len(N.site), each=(Years)),
year=rep(1:Years, N.site),
count=NA)
data.melt <- melt(datal, id.vars="site", measure.vars=colnames(datal)[-1])
data.melt <- data.melt[order(data.meltSsite, data.meltSvariable),]
data2Scount <- data.meltSvalue

# remove NAs
data2 <- na.omit(data2)
data2

# Setting for running model
data<-list("Years","N.site","N.data","Y","SITE","YEAR")
parameters<-c("ind","chg","yr","sd","st")
inits <- function() {
list(yr=rnorm(Years, mean =0, sd = 1),
tau=rgamma(3, shape=100, scale=0.01),
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st=rnorm(N.site, mean=0, sd=1)

)

# Run model (this took about 1.5 mins on my laptop with this dataset)
start <- Sys.time()
res <- jags(data = data, inits = inits,

parameters.to.save = parameters,

model.file="model.txt",

n.chains=3, n.iter=20000,

n.burnin=10000, n.thin=4)

print(Sys.time()-start)

# Save summary result

pdf("summary.pdf")

plot(res)

dev.off()

write.csv(resSBUGSoutputSsummary,"summary.csv")

# check r-hat values in this file; r-hat < 1.1 for all parameters indicates model conversion

# Save posterior samples (THIS COULD BE A BIG FILE)
write.csv(MCMCchains(res),"sims.csv"

# check trace plot; three chaines well mixed indicate model conversion
MCMCtrace(res, open_pdf = FALSE)
dev.off()

summaryindex <- MCMCsummary(res, params="ind")[,c("2.5%","50%","97.5%")]
summaryindexSYear <- 2011:2019
colnames(summaryindex)[1:3] <- c("LowerCl","Median","UpperCI")

pdf("index.pdf")

ggplot(summaryindex, aes(Year)) +
geom_line(aes(y=Median), colour="red", size=1.5) +
scale_x_continuous(breaks = ¢(2011:2019)) +
geom_ribbon(aes(ymin=LowerCl, ymax=UpperCl), alpha=0.2) +
ylab("Index (100 in 2011)") + theme_bw() +
theme(text = element_text(size = 18))

dev.off()
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## load packages
usepackage <- c("reshape2", "R2jags", "MCMCvis", "ggplot2", "tidyverse", "remotes")
install.packages(usepackage[!(usepackage %in% installed.packages()[,1])])

sapply(usepackage, function(x) library(x, character.only = TRUE))

usepackage_github <- c("choosecolor")
if(!(usepackage_github %in% installed.packages()[,1])){
remotes::install_github("MarcoDVisser/choosecolor")

}
sapply(usepackage_github, function(x) library(x, character.only = TRUE))

## load data
sp_list <- choose.files()
sp_label <- sp_list %>% gsub("".*([0-9]{3}_[A-z]+)_sims\\.csvS$", "\\1", x =.)
# assign species data(*.csv) to "sp*" variables
for(iin 1:length(sp_list){
assign(
x = paste0("sp", i),
value =read_csv(sp_list[i])

## input the first AD year
year_start <- 2011

## calculate input number of species and number of indices
n_sp <- length(sp_list)

n_ind <- sp1 %>% colnames() %>% grep("Mind[[][0-9]+[]]$", ., value = TRUE) %>% length()

## function: sample index from species data (sort by index number)
sample_ind <- function(sp){
indi <- pasteO("ind[",
1:(grep("ind", colnames(sp), value = TRUE) %>% length()),
"

spi_ind <- matrix(nrow = length(indi), ncol = 1 ) %>% ‘rownames<-'(., indi)
spi_indi <- sp %>% select(., indi) %>% slice_sample(., n = 1) %>% t()
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for(i in 1:length(spi_ind)){
spi_ind[i, ] <- spi_indi[paste0("ind[",i,"]"), ]
}
return(spi_ind %>% as_tibble())
}

## function: sample indices from multiple species
sample_data <- function(sp_list){
sp_ind <- matrix(nrow = n_ind, ncol = n_sp)
for(iin 1:n_sp){
spi_ind <- paste0("sp", i) %>% sym() %>% eval() %>% sample_ind()
sp_ind[, i] <- spi_ind %>% pull()
rm(list = ¢c("spi_ind"))
}
sp_ind <- sp_ind %>% "colnames<-'(., sp_label) %>% as_tibble()
return(sp_ind)

}

## function: composite index multi-times
# write to *.rds
sample_times <- function(sp_list, times = 10,
file.name = list(
paste0("../spInd_", format(Sys.time(), "%Y%m%d"), ".rds"),
paste0("../comindYr_", format(Sys.time(), "%Y%m%d"), ".rds")
)
N
sp_ind.list <- list()
comind_yr.list <- list()

for(i in 1:times){
# sample indies
sp_ind <- sample_data(sp_list)
# composite index to AD year
comind_yr <- sp_ind %>% mutate_all(., log) %>% transmute(Complind =
exp(rowMeans(.))) %>% mutate(year = seq(from = year_start, length.out = n_ind))
sp_ind.list[[i]] <- sp_ind
comind_yr.list[[i]] <- comind_yr
rm(list = ¢("sp_ind", "comind_yr"))
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if(i %% 10 == 0) {
cat(i, "/", times, "\n")

}

if(i %% 100 == 0 | i == times){

saveRDS(object = sp_ind.list, file = file.name[[1]])
saveRDS(object = comind_yr.list, file = file.name[[2]])
cat("...save the moment...")

}

## run sample process

t0 <- Sys.time()
sample_times(sp_list, 1000)
Sys.time() - tO

sp_ind.list <- readRDS("../spind_20210806.rds")
comind_yr.list <- readRDS("../comindYr_20210806.rds")

# reshape sp_ind.list to long-table
sp_ind.list <- lapply(1:length(sp_ind.list), function(i){
sp_ind.list[[i]] <- sp_ind.list[[i]] %>% melt() %>%
bind_cols(Ind_name = rep(paste0("ind", 1:n_ind), times = n_sp),
Sample_times =i, .) %>%
suppressMessages()
}
) %>%
bind_rows() %>%

‘colnames<-(., c("Ind_name", "Sample_times", "Sp_name", "Ind_value"))

# reshape comind_yr.list to long-table
comind_yr.list <- lapply(1:length(comind_yr.list), function(i){
comind_yr.list[[i]] <- comind_yr.list[[i]] %>% bind_cols(Sample_times =i, .) %>%
suppressMessages()
}
) %>%
bind_rows() %>%

‘colnames<-(., c("Sample_times", "Comind", "Year"))
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# extract confident intervals(2.5%, 97.5%)
comind_yr.ci <- comind_yr.list %>%
group_by(Year) %>%
summarise(qnt_0025 = quantile(ComInd, prob = 0.025),
gnt_0500 = quantile(ComInd, prob = 0.500),
gnt_0975 = quantile(ComInd, prob = 0.975)
)
# plot
colour <- color.choose()
p_print <- ggplot() +
scale_x_continuous(breaks = c(year_start:(year_start + n_ind - 1))) +
geom_ribbon(
mapping = aes(x = Year,
ymin = gnt_0025,
ymax = gnt_0975),
data = comind_yr.ci,
alpha=0.2) +
geom_line(
mapping = aes(x = Year,
y = gnt_0500),
data = comind_yr.ci,
colour = "red", size = 1.5) +
ylab("Index (100 in 2011)") + theme_bw() +
theme(text = element_text(size = 18))
write.csv(comind_yr.list, "comind_yr_Sigintro.csv")
# geom_line(
# mapping = aes(x = Year,
# y = Comind,
# group = Sample_times),
# data = comind_yr.list,
# colour = "#FFO000", alpha = 0.1, size =0.2) +
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library(caper)
library(ggplot2)
library(yaml)
library(dplyr)
library(tidyverse)
library(car)

# checking multicollinearity

all.dat <- read.csv("D:/Ch3_0729/Phylogeny/all_birds_trait_0824standard.csv")
model_forest <- Im(X50.00. ~ endemic + threat_num + Forest + Native + BodyMassMean+
ElevRange + ClutchSize, all.dat)

car::vif(model_forest)

# phylogenetic comparative methods
setwd("D:/Ch3_0729/Phylogeny/all_birds/")
all.nexus <- read.nexus("D:/Ch3_0729/Phylogeny/output0824.nex")

sink("all_birds_forest.txt")
for(i in 1:length(all.nexus)){
cdat <- comparative.data(data=all.dat, phy=all.nexus[[i]], names.col="treelD")
mod_fo <- pgls(X50.00. ~ endemic + threat_num + Forest + Native + BodyMassMean
+ ElevRange + ClutchSize, cdat)
print(summary(mod_fo))

}
sink()
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CEERNE RS 2R S -

PRt gt BE

~F Acridotheres cristatellus 4
A S 2
Xk Dicrurus macrocercus 6
< H Spilornis cheela 18
“HBEA Garrulax canorus 2
a2 Erythrogenys erythrocnemis 345
e B Egretta garzetta 2
R g Apus nipalensis 155
|38 Emberiza pusilla 1
A Horornis fortipes 9
R ok Pomatorhinus musicus 779
o s B Cyanoderma ruficeps 515
| Ardea intermedia 1
ER Psilopogon nuchalis 808
2 Larvivora akahige 4
A = Cuculus optatus 1
R/ ER Garrulax canerus./ taewanus 8
B Arborophilg'crudigularis 6
Rl Bambusicola sonorivox 413
ERES DN ¥ Accipiter virgatus 15
ko 0 Garrulax taewanus 12
B ) Myophonus insularis 39
AT Urocissa caerulea 187
RS Zoothera aurea 2
0ok~ F Acridotheres javanicus 6
v g Turdus pallidus 12
v OER e Pycnonotus sinensis 832
hoi g Bombuycilla japonica 18
i Pericrocotus divaricatus 2
4 B 3H Muscicapa griseisticta 2
% Ef 2 %% 78 Emberiza spodocephala 27
AR H Prinia flaviventris 134
4548 Motacilla cinerea 24
7 Cecropis striolata 3
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Pt g ¢ i
Gl AT Sittiparus castaneoventris 64
7 YL Turdus chrysolaus 6
(8- 1 Nycticorax nycticorax 1
L= 3 4945 Motacilla tschutschensis 2
(=Y o Pernis ptilorhynchus 11
1% Accipiter virgatus 2
18 Ictinaetus malaiensis 2
&% Streptopelia orientalis 41
& M Cecropis daurica 6
R %9 Turdus sp. 19
oy A Phylloscopidae 2
S Hirundo tahitica 3
=g Streptopelia tranquebarica 2
Ay N 5 Hypsipetes leucocephal(s 432
TR Hirundo rustica 71
TGP 3 Spilopelia chinensis 4
¥ B Sinosuthora webbiana 140
i TS Arborophila crudigularis 11
LEgH Calliope calliope 58
LE Columbalivia 2
LEg Emberiza sulphurata 2
g5 8 Passeriformes 3
T Accipiter sp. 1
i & Passer montanus 3
m= g Lonchura punctulate 4
S Zosterops simplex 34
5 B Abroscopus albogularis 1
%78 Centropus bengalensis 15
=5 Garrulax canorus / taewanus 9
‘B B Urosphena squameiceps 9
W &g Phoenicurus auroreus 2
%Ry Phylloscopus inornatus 13
+ i Bombycilla garrulus 1
® Er Y Phylloscopus proregulus 2
%K £ 59 Otus spilocephalus 2
wEFH Bubulcus ibis 18
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vz gt i
Y E8 Hypothymis azurea 18
2 Gorsachius melanolophus 2
2 vgrk Pterorhinus chinensis 4
T A & Phylloscopus borealis / examinandus /

xanthodryas 2
R Columbidae 2
%% Erpornis zantholeuca 131
CED-| Butorides striata 1
S g R Zosterops simplex 141
5 Alcedo atthis 3
R Horornis canturians 7
BAARH/P AR Horornis canturians / diphone 3
AR 4 5§ Otus lettia 1
BEREEE Accipiter trivirgatus 8
48 Dendrocitta formosaé 610
oy Anthus hodgsoni 5
7 Hirundo sp. 2
L Schoeniparus brtinneus 51
i Alcippe morfisenia 551
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6 ELE(F A PR EE YRR 2 R
Z_ ﬁ'{ e °
5t Ql Q2 Q3 Q4  HH Fr L% HrE T
N 0 4 0 0 4 0 0 0 4
< Fk 0 6 0 0 6 0 0 0 6
L % 6 2 1 4 10 3 2 4 7
KR h 2 0 0 0 2 0 0 0 2
ol 44 48 72 75 161 78 96 84 59
v B 1 0 0 1 2 0 2 0 0
o] R 5 68 60 2 131 4 62 5 68
°|- 78 0 0 1 0 0 1 0 0 1
T3 1 3 0 0 0 4 4 0 0
g ok 4 142 110 162 146 303 ,257~_ 242 150 168
L i BF 129 64 77 88 124 234 207 27 124
Pu B 0 1 0 0 1 0 1 0 0
145 163 242 123 45 , 374 199 190 156 = 227
p A~ B8 1 0 0 3 2 2 3 1 0
R A 106 62 51 63 & 1717 111 137 61 84
ERE S ON-N) o 2 2 4 7 13 2 6 7 2
4R 3 9 0 0 1 11 0 0 12
3 R 5 9 5 7 18 8 12 11 3
18 EH 20 30 55 44 106 43 81 29 39
ERENECY 0 0 0 2 0 2 0 1 1
v kAN F 6 0 0 0 0 6 6 0 0
v PG 5 0 1 6 10 2 1 0 11
v Ef 43 179 4155, 114 154 192 410 361 117 124
% B B 0 0 0 2 2 0 2 0 0
e Bp 2. % 18 8 0 0 15 1 22 20 1 2
T ERAE B 23 32 5 12 13 59 69 0 3
% %848 3 0 8 10 11 10 13 6 2
o 0 3 0 0 0 3 3 0 0
R 9 12 10 17 43 5 17 18 13
7 "1 18 5 0 0 1 6 0 0 0 6
& 0 1 0 0 1 0 1 0 0
L= % 4948 0 0 0 1 1 0 1 0 0
L8 E 0 10 0 0 0 10 0 10 0
1*18 2 0 0 0 1 1 2 0 0
&% 8 19 3 3 1 13 13 4 10 12
& "B 0 0 6 0 3 3 3 3 0
B * 78 9 0 0 10 14 5 5 14 0
ey 2 0 0 0 2 0 2 0 0
e 0 0 0 3 3 0 1 0 2
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5 Ql Q2 Q3 Q4 Fik F PR TR
i g 0 2 0 0 2 0 0 0 2
v B g 120 100 15 26 172 89 100 89 72
(& 53 0 18 0 53 18 43 26 2
TR o0 7g 4 0 0 0 1 3 0 4 0
¥ g 34 24 15 39 8 104 73 0 39
PENREEE 14 2 3 1 5 6 5 5 1 5
75 9§ 5 0 2 48 20 35 43 4 8
L 0 2 0 0 0 2 0 2 0
o5 78 0 0 0 2 0 2 2 0 0
R 0 0 3 0 3 0 0 3 0
R 0 1 0 0 0 1 0 1 0
T8 0 3 0 0 3 0 0 0 3
25 4 0 0 0 4 0 0 0 4
25 H 0 0 0 1 1 0 0 0 1
% F8 0 7 1 0 3 5 8 0 0
£ 1 3 5 0 2 7 7 0 2
‘e B 3 0 0 4 5 2 3 1 3
® Rty 2 1 1 5 7 2 1 3 5
* Er Oy 1 0 0 0 1 0 0 1 0
%K A 2 0 0 0 2 0 0 0 2
TEE 0 9 9 0 11 7 13 0 5
2EN 9 1 2 4 10 6 1 6 9
258 1 0 0 1 1 1 0 1 1
2 vk A 0 1 0 0 0 1 1 0 0
At o f ¥ 0 0 1 1 0 2 0 2 0
CE 31 20 10 23 65 19 35 36 13
HRE 1 0 0 0 1 0 1 0 0
%P 43 13 13 72 77 64 65 31 45
x5 1 2 0 0 3 0 3 0 0
B A BH 6 0 0 1 2 5 2 3 2
B AR 3 0 0 0 1 2 0 3 0
AR 4 58 1 0 0 0 1 0 0 0 1
LR 1 3 1 0 4 1 1 1 3
Piap:d 80 88 193 128 297 192 176 204 109
Gisp 1 0 0 2 1 2 2 1 0
B 1 1 0 0 1 1 2 0 0
FR 5 AR 9 9 1 9 27 1 11 5 12
b 138 71 66 111 220 166 154 140 92
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GECRIESE B R RS 3

3 FR &£ RR & 7 3(m) %
- % 01 25.17684| 121.54796| -~ % |¥ 2 ¥ 815 &
= % 02 25.17331| 121.5487 e 926| &
- % 03 25.16974| 121.55078 34 1,062 &
- % 04 25.17034| 121.55398 34 1,097 &
= % 05 25.16813| 121.55418 34 b 957| &
= % 06 25.1661| 121.55407 e 946| &
= % 07 25.16702| 121.55658 B4 961| %
F 1 07 25.15067| 121.59295| %1 | 2 34 761| %
% 17 08 25.14749| 121.59397 B4 742 &
% 17 09 25.14528| 121.59436 3 5 699 %
%1 10 25.1442| 121.59612 & A 699 %
7111 25.14041| 121.59853 34 689 %
715 12 25.13777| 121.60236 g 616 &
%01 25.16502| 121.56008| 54 & A 4 1 893 &
%02 25.16636| 121.56157 34 829 &
%03 25.16618| 121.56323 34 741 &
%04 25.16573| 121.56506 ¥Ae 728 %
4 H 05 25.16569| 221.56721 B4 736 &
%06 25.164544:121.56944 34 732/ &
%07 25.16324| 121.57217 34 726| &
AR 01 254656| 121.57954| A |tk 775 &
AR 02 25:16544| 121.58307 Htk 772 %
A HE 03 25.16419| 121.58775 H ke 772 %
A HE 04 25.16403| 121.59233 B 779 &
A5 ¥ 05 25.169| 121.59927 B 753 &
A ¥ 06 25.17244| 121.60209 B 803 &
A HE 07 25.17631| 121.60428 B 914 %
A3 01 25.22116| 121.54636| N+ |tk 622 A
~ it 10 25.2242| 121.55822| ¥ = | &4k 681
A i 02 25.21967| 121.54895 ﬂ?"; Bk 662 *
~ i 03 25.2175| 121.55031 * ik 704/ 4
A 04 25.2161| 121.55261 etk 740 #
~ i 05 25.22222| 121.54388 H R 577 #
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3 ¥R 2R X SEE- HHR(m) | B
~ i 06 25.22405| 121.54653 etk 549
A~ 07 25.2239| 121.54985 ik 550 At
A3 08 25.22415| 121.55253 1k 556| At
~ i 09 25.22416| 121.55523 etk 599 At
< H ke g 01 25.20729| 121.51965| ~ % &tk 336 #
Ak i 02 25.20567| 121.5225| ¥ |44k 398
X MR 25.20392| 121.52673 e 452
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