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Abstract

The purposes of this project are to study the climate change impact to terrestrial
ecosystem and establish an early warning system. Based on the developments in the UK and
US, we propose to use breeding bird species as the environmental indicators. With the help of
previous bird inventory databases, and the field survey to be conducted in 2006, we propose
to establish a long-term database that can serve as the basic information for long-term
environmental monitoring in Taiwan.

This project tried to integrate the current year’s research of predicting distribution trend
of avian species under climate change. We select sites with previous bird inventory and
representative of Taiwan’s ecosystem as the study area. Selected sites include urban
ecosystem (Taipei city, with 2003-2005 data), low-elevation ecosystem (Fairy Pitta study,
with 2001-2002 and 2005 data), and high alpine ecosystem of Yushan-Tongpu region (1992
survey data). In this year, we use standardized bird inventory method (point count) to conduct
field survey and establish database. These databases provide the foundation for designing the
indicators of an early-warming system for ecological condition in Taiwan. Through the
validation of these indicators and an uncertainty analysis, we expect to refine the indicators.
Finally, we use the distribution models predicted under climate change to evaluate the
efficiency of our indicator system and establish a long-term monitoring system that will
eventually serves as the foundation to assess climate change impact to ecological system in
Taiwan.

Based on the data we collected in this project, we proposed 5 indicators for monitoring
the impact of global warming on Taiwan’s terrestrial ecosystems: (1) Urban Breeding Bird
Richness, (2) Urban Exotic Bird Richness, (3) Urban Exotic Bird Abundance, (4) Fairy Pitta’s
Breeding Population, and (5) Breeding Bird’s Elevation Range Shift in the Alpine Ecosystem.
Our results show that (1) a breeding bird richness decline and growing population of exotic
bird species in the urban ecosystem, (2) a decline of breeding Fairy Pitta population, and (3) a
shift of bird species richness highest altitude in the Primary forests of Yushan-Tongpu region.
Based on our results, we emphasize the importance of long-term monitoring for establishing
warning system and urge government to develop some adapting strategies for global warming.

Keywords: Climate change, Early warning system, terrestrial ecosystem, Fairy
Pitta, Elevation Range, Species Richness
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B0421 tx % B Abroscopus albogularis 0 5.8 90 758
B0424 4% ¢ F A+ Bradypterus seebohmi 0 20.8 140 406
B0425 .8 Cettia acanthizoides 3 LA 0 9.1 100 407
B0427 /| ¥ Cettia fortipes i LA 0 9.8 115 580
B0429 v Ff44 9§  Cisticola exilis EER IRy ] 0 7.1 103 330
B0430 44 %8 Cisticola juncidis 0 7.9 95 533
B0440 mri#§%  Priniacriniger 3 L 0 15.1 180 655
B0441 * EgagH Prinia flaviventris 0 7.2 127 856
B0442 #hEE4gH Prinia subflava 3 LA 0 8.3 150 985
B0443 %z % & Regulus goodfellowi i 3 7.0 90 317
B0448 + *j + 48 Ficedula hyperythra 3L 3 8.5 115 408
B0453 2 4. § 48 Hypothymis azurea 3 LA 0 111 150 1039
B0454 = & 38 Muscicapa ferruginea 0 12.0 127 470
B0458 & "LIniy Niltava vivida FE Iy ] 3 33.0 175 421
B0459 &3 & Terpsiphone atrocaudata 2 18.7 485 35*
B0461 £ 78 Prunella collaris ¥y L 0 43.7 165 189*
B0468 v %448 Motacilla alba 0 20.5 180 1052
B0478 & # % Lanius schach i LA 0 38.4 233 381
B0481 ~ & Acridotheres cristatellus i LA 0 113.0 265 700
B0497 &k it & Dicaeum concolor i3 LA 0 6.2 75 275
B0498 i=33®ki- & Dicaeum ignipectus 3 LA 0 5.9 75 443
B0499 & & p Zosterops japonicus 0 9.0 107 1124
B0501 2 &= 5 Lonchura malacca FE Iy ] 0 12.6 100 139*
B0502 s~ § Lonchura punctulata 0 12.8 100 795
B0503 v "~ % Lonchura striata 0 105 100 931
BO511 iFl=4 & Carpodacus vinaceus 3 LA 0 22.7 127 278
B0516 * & Pyrrhula erythaca FE Iy ] 0 21.8 150 264
B0517 4§ Pyrrhula nipalensis 3L 0 31.0 165 267
B0537 & Passer montanus 0 22.0 140 1039
B0538 L Jj & Passer rutilans 0 18.4 130 306
i

a KAFRELL To@r Wi b d TR L2222 (3353 1998) 2 5.

b, T EELEMREL AL I YR AR RS FT LS 075 RT
FHBEE ML KR E Al s 7055 L Leeetal. (1999)£  Shiu et al. (2005)
AEFERGSRTL BT FOREN L L 4T il RS 5K
Rt g B 2w 25% 4 48 0 ¥ 33 44

o

PRZPRFLEEFLHEA S

oA DB BEE 367 BT ~d 5 4 play-back response i 3t 4-5
7L A 5T 0 WAL T A d LA b T B350 LBk ok (point
COUI’]t)@Ff o j\%i%l]y\*g,_jg?% E_% 3\‘—&\_’"‘:
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o
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¥OEE mE YN PR s 40 0 155 10-20 ®

ek 4k 0 FB B 2 3N song(s)/call(c) ~ s di I —flock(f) o B A Atk
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B E Ry Al 5 #5BBS R E A 0 227 - &gk 4o Biotic Integrity
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rnNatlonaI Science Foundation 3 NEON (National Ecological Observatory Network)’L
FoBNA R RAFEROL BAHETHIRERE AP ES RSB IHE O FE
ER AT BB RS2 5 S RPFELE

DN PR LA TR B E XTI FREBA AR AR T A FEA
Mg Boor 2 2R G AH D R NI R E AT 5 £ g3

AR RE AR B R e st 0 4 B 2 L 3 (quild) 2 Bk E LEF R
4 @agx%mpaxéi;’ A ¥ - fidp i st 304 #- 4 3 F (community) fA A 2 dn 4R o B s
w HE T FERAp W A Shannon diversity index, evenness index, ... & » 3 ¥ it 2 dp itk e

R B R R W B AL 0 4 B ¢ FARSPEER > P LR
i £ P S i -

REERA 11 B

FU* g B2 RS R AP &R A R R X
SRS R R ’*ﬁﬂm%ﬂﬁw’uwm—iﬁﬁ%mﬁ&ma%’ﬂﬁ
iz 2 R ehdp R A -
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At A perd 2 PR R R R R I b b e f 4 E oA KRE AR
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Ny N R

at's

2006 & E RS EBHELSE
HEEN

AERGED AFEB RALFEREA A3 L6 T HH LD B £ 315
BoFly BFF) - XNERTR - AAXFR29MBAEF B RALEE
A4 2G5 R~ izhE 3 B KB -

FrE T oIS o d 3t 2003 & i 4 2 22 2004 3 2006 & 5 odp < L B 477
WE S~ RrE B b A ERARS R A 4T 2 2004 1 2006 £ o X 430 FL 72 485
Ko #9 FAL ML 554 ’wﬁg’s’, 39 4d ~ guf;—} A4 > 11 K AE 12 46 0 1D 2
Flgs g FHRL B (EEE A REEE AN NE/EL) 54 (Passer
montanus ) ~ v £ 53 (Pycnonotus S|nen3|s) s ﬁap‘-z ( Zosterops japonicus ) » 14 % TRFE BL
g (Streptopelia chinensis); § & 2. % 46 (M EEHE <37 5 853 E 5%hF 5 B2 )
B fﬁ// ~U BRSSP R R 0 & ?;f’?‘* EREHFNR L EE m'ﬁ»%lb?fé &

& (Hirundo rustica); * kX g R 5 & (Acridotheres tristis ) ~ 547 & (Aplonls
panayensis)’ 1 % v E N8 (Acridotheresjavanicus) °

O ul)’]&?ﬁ_% e % % & (speciesrichness) £ & ¥ % & (abundance) ** 2004
£ 3 2006 &£ 2 45F a7 kR TR

hREAAE W R

Fraa A LAY FRI T EAESR (R11) it ghser £ > 2006 & 2 5 4§
BEFH AR 2004 TEiT 10% c RALFALH AOTE LR LT LT E Bl
AU 2006 E PER T K s 2 2004 £ TE N 8% L gL e kB H T
§Aadcp s o i3+ (R 12)-
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= a
5 | - -
10~ B
2 | - -
0 0
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YEAR YEAR YEAR

112~ 3% 2 i % 2004 1 2006 % 5 (R)~ L %5 (S)°
1E e Sdh (E) bl %

=}

R

[l
3

B3

FrE R AL R YR EAAABEH I (B 13) @ 2006 £ L HE Y G RPR
2004 £ % K37 10% « Bl b B8 A 2 e AR (W1 14) 0 RIFMT § &R g
FER 245 % T2 LR THYE T E484 > 2006 & = $ 2004 &
5 50% o dmd ARG AEFE T T L E S REEE S 00% M o ek T AR
AEE RGO ERFE A MR YA ER R EREEARF  REY 2 4R
452006 # 2. £ 2R < #2004 # 4 50% 17 b oo B bR E A B d RHEF S LB
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4001 B
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w
200
100 m R
Fre g
0 m )T

2004 2005 2006
YEAR

Bl 14~ 383 4 i & 2004 & 3 2006 & 7 5 47 € ¥R % i H
(RIg 5 ~SL ik ~ B R fd - ALLI#T FoE K )

(LR S e PO

2006-&&‘3’5"1/\ g ,é} %%%ia_{/?l‘%"4 A }%._L 5 nog afléf}'ﬁﬁ J\}E._‘ /FB ‘—I-"J\}E-’?F" L?\:_V
N 4 %%’:iis%@f:r—ﬁ’ﬂﬂxﬂgﬂ\ » LR (S Hp X 3:[‘1511%%%3:‘;5;‘:;@]0; —%%}}IEJZ'FN’J\E.&
B%EE 0L PLREEEEEE 164 8 o

Fr#E TR IR s B OR B R R 2001 # 82 2006 £ 5 0 ¢ s BH TR

2002 # g e d B2 FALH 2005 & Bl ¢ B2 F AL 2003 # 2 2004 £0m B A

FAL (% 2) o Lok BARH ASiTH FenFORL 2% 2 % > 2001 # % 2006 & 7 ~ ¢~ {4
-ﬂﬂhwam’% (% 3)-

FEGHEER R d SRR THOHERIEVFERIBEF LR > & L LR 2 HARET
il F - REEE > B8R TN d L BRI E VLR IR % (?]15 B 16) -

320 FPOREFEE SN ABR el T N d b iR 2 Tk h gk
B d b gk

P 4 ) & _;,; _E_
P A LB «%&é i;ﬁj&g
Lk
2001 & 78 46 059
2002 & 40 18 0.45
2006 = 132 25 0.18
v g
2001 & 36 15 042
2002 & 8 2 026
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NdK *Phe

PR GEEE S St 2ot
2005 = 127 22 0.17
2006 = 144 13 0.09

e
2001 43 4 0.09
2006 = 144 6 0.04

3 LR R ARITE R AN A BRE C EsT N RiRE 2 T
N A Bedkhs 4§ iR

A g ) s ;) _E.
e AR R %&é igﬁﬁ
ey
2001 =& 28 29 1.04
2002 # 77 51 0.66
2003 # 9 9 1.00
2004 # 186 166 0.89
2005 # 279 159 0.57
2006 # 314 162 0.55
Epr
2001 # 17 8 0.47
2002 # 6 5 0.83
2003 & 117 47 0.40
2004 =& 220 126 0.57
2005 # 164 60 0.37
2006 # 163 69 0.34
W
2001 =& 60 30 0.50
2002 # 9 4 0.44
2003 # 13 4 0.31
2004 # 119 46 0.39
2005 # 87 24 0.28
2006 # 91 12 0.13
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2006 # B n: LB AREFHRAAWS T ATV FEF O AHEHAF I LA E
4323000 =% 1 3700 = R e BARApEITE S E BB _?i ¥ 5 7R 5 > 3000 o = 1 3600
W% AR SIS 45HR 03600 o % S AR A 3600 o = 2 3700 « % 2 BB L Flip
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A 5 vFE F 5 (Regulus goodfellowi) ~ v /5 +%4§ (Luscinia |nd|ca) ~AREE TR S A
( Alcippe cinereiceps ) ~ iF)iz % 4 ( Carpodacus vinaceus ) ~ # # +x 4§ ( Luscinia
johnstoniae ) ~ 48%8 (Troglodytes troglodytes ) » 2 % %% .1, % (Parus ater) o

FrE AT F A EE e 1241 22485 470 2 ¢ 1992 £ 5 L 19 485 47 -
2006 = R R 21 85 #F - 1992 & b «fdsg 5 # 7 (Syrmaticus mikado) > 2006 # jb
F fasE R 3 ~ A vk A~ (Dendrocopos leucotos ) ~ # +k%§ (Columba pulchricollis) » r+ 2
+ 31 g% (Paradoxornis verreauxi) °

LR RS S

REFEDERRE LT ST SATHEAYT BRI - 2R
T BPHRBEM O BEFTER I 2T 12480 g 1247 5 2006 £ s F 2
1992 & 4 WAL BRI T 20 F 648545 "L RE 4454k 4248 100
SRl o e Rk A E (Pyrrhula erythaca) ~ % L% ~ VERF L~ EL
# (Cettia acanthizoides) AR EE R (RL17) 29 £ ud BiRagis gt
1400 5% g d @ 1992 E PEA L TR AT A 4 3600 2 ¢ 2 HARA A i
2m6ﬁk@mﬂpg%ﬁ%~#mﬁ~%%§ﬁé’uaﬁ¢§oﬁﬁaﬁjﬂw
AR T ESE AT 1480 o ¥4 (Brachypteryx montana) - 2006 & H j4 %
PRt 1992 & TR i 300 2% (B 18)c HAR 5 42 ¥ v B (Garrulax
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