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Abstract

Nowadays, since biodiversity consideration is growing important concern for
human well-being, urban areas are going to be target areas to implement ecological
conservation. To understand what factors affecting wild animals to successfully live in
urban areas is becoming a very important issue for urban ecology studies. Urban parks
are not only as crucial habitats for urban wild animals but also the places for human
recreation activities. Usage overlaps between wildlife habitat and human recreation can
cause interactions or conflicts between human and animals. Urban parks provide
recreational, flood control, educational and ecological functions; however, effects of
vegetation structures, man-made structures and human activities on wild animals can be
different at each park. Tree sparrow (Passer montanus) as a common native bird species
was chosen as a study subject, because its life history is closely related to human
activities, and the populations of common bird species, such as tree sparrow, are
decreasing around the world. Therefore, tree sparrow will be a suitable species to
observe urbanization effects on wild bird.

Four urban parks in Taipei, including Da-an forest park, 228 peace memoria park,
Lin-sen Kang-le park, and Rong-xing Park, were selected as study sites. Field
observations were conducted from March to November, 2011 to understand effects of
park structures and human activities on tree sparrows. | recorded flush distances and
micro-habitats surround tree sparrows each month. Aerial photography of different
parks was used to calculate the vegetation cover and the percentage of impervious area.
Finally, relationships between flush distances and different human disturbance factors
were analyzed using Pearson correlation, principal component analysis and general

linear model regression.



Based on observations of tree sparrow distributions in study sites, | found that
there is resource partitioning between tree sparrow and human activities. Park area, the
percentage of water cover, and the frequency of human feeding have significant positive
relationships with the flock numbers of tree sparrow. There are different human
disturbance factors affecting the flush distance of tree sparrow in each park. In addition,
tree sparrow showed a different degree of habituation to human disturbance at different
parks. Bush and man-made structure were found to reduce the distance of tree sparrow.
Finally, tree sparrows in 228 peace memoria park showed the lowest flush distance by
habituation, but their flush distance are longer in breeding season than in non-breeding
season. This result suggests that human activities may still disturb tree sparrows
activities in breeding season and pose potential threats on the reproduction of wildlife

populations.

Keywords : urban ecological conservation, park structures, human activities, flush

distance, tree sparrow (Passer montanus)
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MR L B S R BPAAIA L6 & hf Ut B BT FARL
B2 EAMFEROTRT AP AHEENETRIEFTRT LT A o

LR Y ETH A Bp s LE D F A A R - ALK T R AR S

#l AR R LN B HREOREFT o SR R R AR e
B RN A SO ML ET A 0E &7 k4 (McKinney, 2002;

Ricketts and Imhoff, 2003; Turner, 2003) -
BERE ML R AR > R WTF I AR RS ETI A

SRRAL 0 Fl 0P 2

@:‘r

BT eh1 (T RER - Mo AL AL REFLS S
Py T o @ F R0 2 F Y R it 8 (urban adapters) > .4 4 5 4%
MRy RE& - Tk FIS 7 A% BV iEd T p $hiph P fh g ff 2 R o
{4 fRHY AR KT A2 fLFE (ecological succession) e 2 fEd &
FRGERA B S fRaE i oA (McKinney, 2002; Dunn et al., 2006) -
1999 £d popiRF T ESRNOFISE R EERPEY 0 2 F
HAE R R S B R RRER R AL H 0 2 ) B ke (2003) £¥ o ]

BE R R A NNA o B AT T T g
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ERD

L 2GRS Rl 5 G A < RS 2 GRS T ek B 5 5 1)
N S RSO T B R s
PR P fp R i e B EE R -

2. 2GR (I (ORI ¢ Y A O R S AR

B i BT 5P P 205 SR TR B 2
NS Jﬁ: o
3 N RSN ¢ 2 RIS Y T

VAL HRGEE © SRR AL -

A SRR 2 A R - S B Y A 9 i ER R
VSRR BT IR L T A U O P D P R FIHRE
gy > S LV ISR o UoRE S RS B O~ Rl e U LT
kT B B

S == HI H gl £ ¢ ) BT - S 2 R R R
W@%@Wﬁ@@’ﬁﬁW?ﬁmWwﬁﬁﬁ#ﬁ@ﬁ’%W%®wm§

W%%w@ﬁ[ | T kE > 2003) o
3 %&'5&:{?&3 S F S ] s K2 ?Imé] moeR AR 0 AR R BT
WA I fofe B30 2 F P hif phm s BEFEFF 2 PP Y L4

EEROS SRR

_,%

Bt g s p o 8 AL Bamt LKA A FLA T

\ﬁﬁﬂﬂgﬁbﬁiﬁﬁxﬁﬁ

-4

Genfifh s RFIANI A LRGBS EL ¥ g

Ry

ERAN: AR Y ey S ER T e rah ol PR R AL

*

¥

o

S

=
C:glr
[Ee
AN
i

R

K

vy

.

o
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af KRR : B E o4 ARAFEHROBRREE G RF S R (FRE 4K 2007) -

P AR E W BF A Fe e o g e andF R b - A R R RE

HiwnFakdETRDE L o FIP o AT SRR A AR NI 4§ 5 o
B EPELE L TRRREAE

,Tﬁﬁ —a‘f«&'ﬁ?;m A dpdl 0 A A R (Species richness) ¢ Mg ¥
WA FEAR D TE o R e 7 A RS T S AR E AR B i
RoRALEBEFIRBETIATZAZFEL FT RS G RRR A 4
(Ortega-Alvarez and MacGregor-Fors, 2009) » F]pt » 3% % % 7 BEAH 8 p ha 3
Benth kA 0 B LK SRR E ApM (Kheraetal., 2009) -

b P RARR G AR R AR R ST B B4
SHARE (B ES > 2008) 0 At h B p A2 BB G Rt A LS
Mo(MZ 4% 52005 ix8d %73k LFHFBTT L FELT F o FHEE
ARAF R PIAXS R L 52 R B AT AR - BH 2 G o - F N HRHER B
RIERES HIARFA PRI H - ERRIR BEARE EBEAREAR

HA % P E% > Kahetal. (2009) # i AR RS [ NEHFEREIPHBLRT H

3

FOARM A EAG O LSFARAE S YRS HEMET 2N (§ fete - 2007)

Fo G o T Y G AFFA D e SR gk A AR TR
3B LT - Ak TR kiR (Marzluff etal, 1998) - ¢ Flut - § AL N E

B AFP G aoks RIS RS ARE Rk 2380 2B k@B (HhdRg
2006) -
BA o FALRE P AFA LR ERE A PIRRR T PPN

e

&
P
=4

Fk

BN F B Y &R ha F] (Jokimaki, 1999) 0 F1E S FIp A T AR 67 A s A
BE o T E A A oFp AR EREETES DT REE R EFAER
(Sorace, 2001) > A #p$+3% § #5i¢ = e+ 4f ¢ 35 4 #F I IRfrc®  (Buger and Gochfeld,
1991) ~ ¥57E A PTis X e ALK 2 AR 4 Wis (Ferndndez-Juricic et al., 2009)
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¥ EEd 4 fivk¥% (Sekercioglu, 2002) ~ 12 2 & 4= cnfk - (Robb et al., 2008) -

BN AT RS T RS > H bR E T A MO E
#p ¥ R (Buger and Gochfeld, 1991) » @ 2378 i 6 #rig & crfE i Ky » ™ 2 F & 5
A s B EE X LR GF L RS ETIE (Sekercioglu, 2002;
Ferndndez-Juricic et al., 2009) » * #giEd PF 97 & 4 chi B 87 & 4 gk IR 7 i 3 4e
7 i ERP iE fsde fE R & (Buger and Gochfeld, 1991; Robb et al., 2008) » i $f #
LAt A Lo B

P AR BT 0 A5 T R RRT RBOATEEET i § A E %

>

2

A F 2 BMAIT L o BT A A G A L S RS

TG BN RPNV LG A (Sukopp, 1998) - FE VR A L 5 A L

& ¥R B APk § 4 0 2 (Brittingham and Temple, 1992) » #-¢ " i< H %
§ «

B AR a,fr'rrnz:i;l ' BV A

H A PR R b AR R TR Y o

fie

g o BB EALE (7Y MR B M 2N R (Marzluff etal., 1998) - %)
PR ET 0 R e R0 iR 0 L ST fRESEE S

v

RO ART AR SRR A H A B RT oG Rl e

Y28 RPEEREHER TR

FROLHSFORTLEIHLAT LR FAZE L AR > FLAREE
A2 FRAOFFEAHAF N VR ERTEFALFRGETE > 2 BRI FRGETS
3 k2 - 0 A KA E A pEa (dert distance) & B i3t (flush distance/
flight initiation distance) * #.% (Burger and Gochfeld, 1991; Fernandez-Juricic et al.,
2001; Campbell, 2006; Rodriguez-Prieto et al., 2009)  #73} & pedg » 45§ & 47 B
M- BEP HRITF - HRFIREPH I BERFIRNIFRHERRLLE TF

spedg (Fernandez-Juricic et al., 2001) » @ % fé??'fﬁ TR RELEFELEIL - F
13



B AP LRI EFRAT 2 TR A S B ES (Burger and
Gochfeld, 1991; Fernandez-Juricic et al., 2001) o o & B FEaf g 2 i 8 a0 jEag &
@B 2 B 4 2 (Campbell, 2006) » B+ A7 5 LB T|§ 47 B S B AL R
(running) &=k ¥ vt E N =t ol F oo 3 P @A eh o a2 ahf iR B
(Sestre et al.,, 2009) - & & &2 FpE4ES ¥ 2 B 7 & 4p M (Eason et al., 2006) » £
fo b IR K AE B RERRE Y R B e B RS (Mdller, 2008) 0 @ iy i

P
ENJERE S FRIERL S A2 5 A FUt 0 AT ER NV EFHRIERITL

<

BIB AR T R E SR BEN RS B RIER DT T BT 5%

- M BT
BRIy RS - HE e BRI AR o By AR EADR
FRADPEN YR FRIERRER DT - §EA T AR LG A
ENGEAE € SB AR R M4m0 (Ferndndez-Juricic et al., 2001; Campbell, 2006)
Aol Al A Ao R %~ FE a4 (Fringilla coelebs) ~ % 0§ § (Erithacus
rubecula) % » BEEET A A € X 2AH 0 A EEIETHT AL FR P REE
AY o G FRORKERRD L BRI FEFRER > AT AE T
s 0 % B2 48] o AR > RF 2 A g aRiT enR (Fernandez-Juricic et
al., 2001; Campbell, 2006) -
BEMHRAG S RI-RARITLG R &R P aRiRT o XA A E T U A
PR FERCERIER T LT BT A A e S AR TR §
FEs b JE3 Tdn 8 'fﬁ LT 5 H e b S A DAkde G chh o T M 3
F]gt > k4 (Carpodacus mexicanus) = i & fofe B IR ﬁ_‘FK’r‘% L T i
MR R e % { F  (Vacarcel and Fernandez-Juricic, 2009) e
SFPHEEIE KGR PR EFVEEFRFERS D FITT FRIERE

[ 4‘

7 (Turdusmerula) %X ARFFF A TR 5 0 &7 a2 d 37 FR4E G vt bl
14
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beo G S AR R BES B4 IR S FHE IR S LA A Sk R
“wﬁﬁﬁ’w%iTﬁéﬁ*ﬁﬂéﬂw?ﬁa'ﬁahiﬁmﬁww&mﬁ

. 1 e gz as e A
WP m R S FR o @

Lo RAAEIRE TR € F R

o %
=N
‘3\

( d
Wi
>~

P2 EBEAERT > TEEE LT ERDREE L T RELBOEFRIE
#r 2 §5°2 (Fernandez-Juricic et al., 2001) -
BAT R RERT b enk T ¢ R & R it (agoressive) B A ALd A 4R

%%ﬁ%%*ﬁﬂﬂ FAMBoRE ARG AT om0 L F ki L &

—\
=\

SN PEARSHEAT N RERES S 8 KR AT ENE
B R FF > PEHFERT N T A LALLM E LWL UL LA
m 5 it f REefa [ sE (Campbell, 2007; Valcarcel and Ferndndez-Juricic, 2009) -

2

94

7

B L T B A E S B4 S F T o R g

2 OLAIE A~ 4 ek frib it B g(bmmM1%®oiﬁﬂ%7%%E
MEHBREREFTANE - &3 28 F (Roth and Lima, 2003; Valcarcel and
Fernandez-Juricic, 2009) %5 @ fodk st A @2 AP 7 i § G 5 L RR S F LT
T eARTE o B R i F]P B AR R A B A AR G PRI ch TS o ZRP S
FINF 0 ARFEBTER LA 3R CAREH NI R R
Tag RIS A F G T RN L B AUFAEAR IR S SR A L R
RRGES AEHR G E G T FRAFPN DGR GEN L FORE
R A EEL R AT G F BRI R R AR

Lk TR e ek A ERE 2R WA R A - e fiF o

-~ A ;‘%/—‘_E,ﬁv’:' Zl;:,\.m-lji
B AP P 0 AR BEA L FEHBHDANL LD S FA R B

BNEFESTAPIHIUERSE (W R EE) FoR AR AROES

W

EATAR S e b o S REHL M A TS A B T8 87 4 0t g A b
15



G BRAFLY 0 LA e Lhfd s Ekia BB

(Ferndndez-Juricic and Terreria, 2000; Sastre et al., 2009) -

ERIERT % BBEHRITL PN R A F L ARl g 94
BATLEeS N4 AR o 4ok SRR LR hE A I A R

RESFDFLE A F o BRTISHF ARLTIRF LG > HI T
SEEH N B RIERIRE § B F R o 4o Campbell (2006) A gt S FY 0 A
PENFERITL B AL LR L F R A LR A DL A
H LT N EHFRSELNEYR - Vs AERFBATHEN LS
(Turdus migratorius) 2 B & SEHLR A F+ S0F7 L RIS o BLEF 13 LARGS U3
i1 HBEREEY ] 3T E AR DD 3V i 2T i3t (Eason et al., 2006) -

ARAEEFREHEFAL T PRSI R 3T D h L AR
kAR Y ff A g d chiE e (Burger and Gochfeld, 1991) - — 45/ % > B € Y B £
AR A KR BV RT3 B ERIERE-¢ e (Burger and
Gochfeld, 1991; Ikuta and Blumstein, 2003) - |4 > Ikuta and Blumstein (2003) 41 *
FLHMNAF DB HE ERELAIAFEVEPEETG P HAFELE NS &
BRI FEBENAEINRSFE BE IR BV AL L BEWA )R Y Al o
A TR EHRT AR Mk T > H B RIEYE € #E - Maller (2008)
8- b v RSB S B AR B 3R GRS 1 o R edr 3R
B 4o ts e X #fic (the number of generations) % &t Ap b - & o7 W ¥ PF B erji ig > 3};&
Ao EE A FRIEAL Y 0 A lahd R W BRI 0 8 1 B
L o

FE S VRIS B FRERGEE 0 BRI, VTS LA ST
Vv € ARy @ s e 4 (Webb and Blumstein, 2005) o B BEALT 1R £ 5
BT R T AT 2 R P pEs > BT B ARG T RRE DF MOt
P A Fp L FH N E (energy) £ b &~ fe (risk dlocation) ¥ £ & g
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tah o FRIER SR AL F L HHLS PR D% % (Webb and Blumstein,
2005) « Fl#t o F R RO MFEHIERY T AT HAEIL G B RARY G0
R o R A BLR D B ERIT S N B 1y P REOE S B BRI
¥ bt Hepfi (Campbell, 2006) @ & % 5 003 2 e | b i b B HGE
qes 77 %% (Easonetal., 2006) - 7 il £d ¥ G HY R hh i b A S

T2 L5 S PHa A4 s (Campbell, 2006; Eason et al., 2006) -

F_&

BILT BRI AT HE MR A Y T A (R 2-1) &4 -
BRYGAFDBER  REIEFNFALEFALFRGERPE > §# 5ot d
By § F (anti-predator) ey 4 o @ YRR Bl foR B R & K
Hisdidn & F ¥ 4 (Rodriguez-Prieto et al., 2009) » & % 4 LR ' & feFEF 73 & o
PAARTHIEAAFEPESIRORBY ALEAAOFEF M Y

2R A et B ERIEET LA T R

HAT A B
18 ¥ fedEaEsa

. ik e it Ade g g ﬂ’] T AE RIE
Rz LA -
R RREFALS - B R Besi > 2AEI I
AR a TR B Bk E & tﬁmﬁf»
l' B sy B AR AR
./\;\
A BIBALE A

/\

f?k%xﬁ%ME$&1$ HﬁA%ﬁégﬁﬁ%%ﬂ%%

o B AR L) B R eSS BB E R IEE 0
W B Jil. BB
Bt R

B 21 EfgoikcBlBEERAIRER (X8 Rodriguez-Prieto et al., 2009)
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BERIERZ APMA L Y > F - AR B 2 B pRgteh s B E 0
PR S U S RN AR L R R
BREEAhapR e 5R I #In a0 0 TP g
(lifespace) & # <% (negotiate) =h{7 2 F B 4o B N ¥ 2 3§ 7 I ehg
AL BRABRBG 4 ENELA F AT BT # & (Campbell,
2007; 2008) o % 1542 3 dp R BB AR Y 0 A SEHI AR S H 82 7 B ik 3% 1R
BAROBM AR > 4T b2 BRI LA ki FARBR TR 4

& (human presence) HpFiz (Campbell, 2007; 2008) - &7+ A 17 ¥t L & i &
' 7 (Jokimaki, 1999; Turner, 2003) o & #7134 3 33 fhid B
P AL L SWENAEF o A F oI EER L BEFL - BHEL ZFR

MM BAF P hd 5 ARG P T F A g hs SRS E TR

(Campbell, 2007; 2008) o o # it 2 3 ¥ B I 0 A S AR SFEF IR N B 20
PEAGFRBEFRIEREF L aec® LAWEF AL LT

G LB ERFEHLFEARLT GL T L A pRa

ERE 225 L

ECREHTERELHLL A R IPEF RAETER > F LB RY

AL A LR At iRk B o ¢ M E R AR T 5 C
B4t RS AR T R R R TR R
#schie & (Burger and Gochfeld, 1991) » F]t & 4 F & &84 @ S8t A 5 7 3

LR Behi oo
¥k B KR A ;l%miifg Y gqﬁqﬂmﬂ. RHREER LS
Bm g 2k o ad B4 VM < I R4 (Passerculus sandwichensis beldingi)

BIPLEROFETE R ATEEM TR ERT T EOL LR KK
18



(Fernandez-Juricic et al., 2009) - i&# it H_d ** 5 & = (pre-nesting) <= ¥ & fr 4

Wi AR AEE A AR AEET AR BR8P §HAL
BFEE D YA OF o Tt ARAF O TR 2 ERIERRA LD 2
F ey k(7 E£  (Fernandez-Juricic et al., 2009) » ¥ #F - 4 AT G F IR L EH
BRI % 5 LB A7 25V B E LR FLAHNRTAM LA DTG
(Eason et al., 2006) - ~ J"j*vﬂ‘i?ﬁa CERHEHFIEDLIRE € F s BIDDFHEIEF

T RCERS FERET AEI TR

e~ HE A )

Campbell (2006) @&tz fF Stirling 77 7 B R B g8 25 A Y R H#H3 &
PRAOERNERT G EER S LT - 35 > WAL P EENERET LA
R+ ) g EeEdEs & 0 4pB (Burger and Gochfeld, 1991; Campbell, 2006) > *
TR TNR AL DR B 2 N A FEEOF B (Kiltie 2000) -

A L EERERE R AR OIS 0 B W R G R 2 FOEE
RR R ERASTAZEFE G M- B N AR E B B4
#E A AE 5 il £ 0 et 8 4g (Campbell, 2006) 5 = &5 # 34p 1 B4
i Af B 4ot B KB 2 @ BBk R (Limaand Zollner, 1996) - @ + Al4» f& 8 0

BBl @ @A A ma i FmE e s B (Kiltie 2000) -

s

¥z & & (Passer montanus)

-y
RESEFRF2BFM L% ~ 670 - RER BER Lo sR
2R fmTE o s TAPmsaturatus: ¥ & 14 o8 > 2P ARG gk 0 F PN
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Plamiad » 23 P22 g v d > 05 24 2mmh > 3 SARP >
QT L e ¢ (FREL > 2000) c R R LA F AT < (B 2-2) AT R PR
Za BRI LMIMEE TEL A e 3 B R R g R (TheRoyal Society for the

Protection of Birds, 5! p ARKive, [2010]) -

Breeding summer visitor
B Resident breeder
Mon-breeding winter visitor

R &R - http://en.wikipedia.org/wiki/File:Passermontanusmap.png

B 2-2 et RO hetE

Fras R mES2 AR RAEE . FANEHLL G HRPFRR IR
A2 BT S48 (FRFL 22000) 0 FE 37 P RBFHA KB I EE
oY RIEETACEAEAFAL RARS RELFIREAY AR ST
S kR 418 (Fiedand Anderson, 2004) - &% 55 £ pF > Fré il # €
B2~ F - R T RA TR P 13143 o S LGB LTS BEAE
# % 12~14 = (Ehrlichetal., 1988) -

Frg et TEF AFEEE (B 40% 0 1988) 0 p FiEd R 5 & 100 = ¢ -
B 7600 T 2 2% R (HAeL k£ > 2003) R AR AF L LS FEF LK
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Ao B ESHE ot FL e ERLIETLE 39 22 (Fedd and
Anderson, 2004) - Fr & & BB R D 4 75 F i A~ dtdE (hedgerows) ~ A 2
A+ (small woodland patches) = f & % £ 2 8 % 6 (The Royal Society for
the Protection of Birds, 51 p ARKive, [2010]) - - @ 3 » T3 3 ¢ BT F DG fr
B2 o FEF T E R PR HAUPFTE G AERELS (FhEL > 2000) -
kg @dp &R FeFRES B 2 I8 4 doj (Felis catus)

(Barlow, 1973; Woods et al., 2003) -

S CRREEMAY
BB A R HEE RS 2 Ao AR AT B RE b 0 £ LE R
SR E P 4 1970~1998 # 2 FF & Jpl# T ' 7 95% (Anderson et al., 2002) 0 @ 2 4

B P R d S e R d 7 3 1971~2000 # BT % 7 80% (Holeet al., 2002) - &

7

RXY

B AENEE THORFNI S ARIE[FE ) N RTIMRRFEH B 2F

\

Ry faaikd e THRPF L > Fa e NipRFA L ERYT A L2 €
#. (Holeet al., 2002; UK Biodiversity, [2010])+ B # 4 il & i > 0 F] 5 = 1=
?ﬁ?1WO%1%OE@%’ﬁi%ﬂﬁ%ﬂﬁﬁﬁ%ﬁﬁﬁ?a%ﬁﬁﬁﬁﬂ
#Hrrx Bt L83 M (UK Biodiversity, [2010]) ; = ~ 7 it £.F] 5 R £ 417
Foarnegersldz > FIZERMAG OREFTS NS FIHAM I TR
np ARt AFEFE OGS KR B ES N IR 0 2 X
Jedltsehe i XA ER S ERGE S AL I PSS KR 4 (Holeet
al., 2002; UK Biodiversity, [2010]) = * #* 2. #F » *& I &I e fA g * & ¥ L $
Ba P ERESEEREE L FTFAL f o P

bkt Calladineetal. (2006) 4%+ #§ (Emberizacitrinella) ~ 2 28 # & % Jfr
BEZAUMAT ZAhFEERF o JIT o WAL Z g MTFR DD NF

x
s B FIEEAL (ranging distance) S % F MR R B2 FEEE G { L i
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FRIEY - 7 A A SR R RN SRS ER R SRR
Flag g P IR it R AU ahiel ¢ FFRIRF R R ITHB T 7 AR
g m R IPE PR 'giﬂzﬁﬁ YL H 2R IE A R R o ol A E N R o i@
e i e b e I EESE < & P A Ap i (Calladine et al., 2006) © F]ut » i 2
At EEREERT AR P R ER R KRR E L TS BRSO R P
7% w82 BF gk (Caladineet al., 2006) -

FORFAIED g QFIP DA SRS 2k AHEER AR BT

R R L TR EHFEE AR E  BEha T 0 AR e

B R EE R EMTRE Y BRI R LG § AR B
SO M BRI RS T R R A RBE R LR UR

ELawRBEROE L F)F (¥ > 2008) -

R S EE TR RN ) E R E R R L R

';\

‘?‘“

5 72

’“‘?%

575

B

¥ 2 L, L8 (groundfeeding) 2. 4480 X | F R EE
WY L& (tree feeding) ik B 4 o g eh > hgEmg (2006) H IR ¢

LEAFSHE P UBERETIOR RS L REL AL B LT 2T
BLEHOEEFREALRS - FEREOFILHES LB L EORE S BEL

RS

=~ Rigt7 s
B end il (757 A LM S A A o G- 2 hI R e 4E

S

bill-up-tail-up ~ % 7k & (following response) ~ #FF ek & ~ ¥epld s &k fen

=

Fadimsd B At a5 I8 HE AR B e 5 s B

* & (following response) ~ 3t chk & ~ IR E > (tall vibration) ™ % {7 4 0¥ %7
(AR - 1987) - H {7 2 3| fi idlo T B 5 i 4T

1. bill-up-tail-up : #rf B 3RFFF F B 2 BAed 2 450 5 £ AR
22



Ficdps G (B 2-3a~ B 2-3b) > ¥ ¢ > Azl B IR bill-up-tail-up g AR R o i F
§ i TR

2. VR BRI N R 0T 5 D VRIE g RIFER IS B nZ 4 (B 2-48) 0 RS
Rorg SE g IR A Sy (] 2-4b ~ B 2-40) ;

3. ML hF Jis ¢ FINEHER ch- B

4 BBFE A L L IY - Beg

5. it gl BRI R inf7 5 1 AR g e pE

6. BINRE D UPfEINE LE TS G

7. R e R F L AR

P G ARES B R AT N RRFIFE B e TR

PR 0 4 LS LR B E R SR (] 2:30) -

a ook 1 2 3 5 A 1

TR KR A (1987) e p Andrew (1961) -

@ 2-3 MEBMERREBTRERERF
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a. B @) AT &Y

R
=7

TR KRR ME (1987) 12 :xp Andrew (1961) o

2-4 ElEERRIETR
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b. 1%



A

y=2F F

oy

RS

-8 PFIFE
AR AL B TR L  RRR AL TR B L1 kR
R 5F RAGFES IR - BHE B A P RS B
il r BERE S RENAES G R SRS c W EMEa S 0 BREE R
Bos BRA TR SIS 752 G5 JRaEcg o b 8D DFIAE S i
o FR TR AL D RONBFIRHE S A FRBERES T NGB W
FRAT 5 o AR BAED A ATERT STERRE (MAREI B AREY X
ABREC - KHBEE -2 E k4o RE) BXSRBFES (FAk Rtk
VA SARSHES) U EE R (flock) B T 5 2 Bl 82 % & dhdp ik > 2 4p
Bt fRRrE e P Bl 2 RPERERE DR EFS X R ik
BR G haF] o ER 2 FIN Added B B defe S (X CERER
BABRCBARIAR -CMASA CMARER -BMANFELL) 2 AR (K
ki RE - ARFBR) FEL RO (FEY W
REd hpEdy ~ i d B E GERAE) 0 2 A SRR R RS (RHFE K)o
FORE BAGERTL L R BT 2 Fodpth o R A 1T (ANOVA) 22
Flpe % e LT 5 £ 8 > £ 2 &2 i Mann-Whitney U # =4 17 4 B 2 Bl &
ZERIER LR AFEATAFEATIRFLL > 0 BRAFTHR L FIGE
AT REFORT Dpd A 5o ST 2 FlickER SRS e A
112 - AR G 4T RAF R S BIRHEE A S E RS F TS T 2

Bli7 5l 8 (W 31) -
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T %H‘I?TT— > AR 0 R A B TR E
BB R

THOEE

oo

B &AM AL T H R
ERGNRANUFSHZBE -

RO AR A B T4
HhAE R REANPY -

%l izmpreny

! I
1 I . I 1 I I
iﬁﬁlmw%ﬂ¢n% 2| sraery || vranti ﬁ*m*Hﬁé i
I - } ] . i
[
| EEHEE |
]
: & 3 ‘ .
i g: LA fi HE 1B .‘J"‘C..'EjL \fﬂr}b‘é \i‘?\f_; ,E:f e f;t %-E‘IJ!-}\ 1‘; \Eft = %?l’h’. i
E i&ft \F f-_1 *ﬁ .:%,f‘;’fjﬁ}#p[_j—._k }\‘}% :f—'f”filcﬁ? $ L—I—T'&L‘ i

¥

7

SHE MR 2

= RVE Y

AN AT

Eq _f_ﬂw.ml_kL ﬁl |

&%&Hﬁ&&kﬂ
RFHHEF - AREE
BANBT JP%PE] F
AR

¥
ol ]
HEETF
WOHEAE T

I AR !
e Logo(x+1)3HE
HERoARE

447 2> ﬂ B iempagur g
ﬁ Hr ELF ]

G E

b

rAMann-Whitney U#gr 72 448
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F 410 BREEREEMEMSBIND - ARBEIER ZHBN T °
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FEAE S (BA) (FA&rdedg) (BEA)
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&k ® 004 163 A17 -.260 -.139 -.127
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a ™ Logp(x+l) AL ¥R -
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¥
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2 FHFEA N 0L R TR AR FEHu R AT S T g
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WEA TSR BT 0 RS E R S TR | F R MERE M
VRAEL 2 FAARFRE 2R FRIERDER TS (2 4105 4 Lk
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-
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EERREHE H IR S X AR R FRIER T HEFRE T % &
SFZ g FHIERE LI A Z&RITEA L ERDPEREF > VB h
FAFYRIERE (& 415 @ A5 5 - S jF X AP LU % > VIF

AKX 10 o HET hE P FIRY A T o

x 41 RE/CEMERRERE -—REUERINTERE (BDERX)

EN R S [t S /S . LA,
= t Bxi
B z2im:riE HREFAL  Beta »fe VIF
(% #) 572 .027 21.543 .000
i JEHE 105 .040 302 2.616 011 1.000

ANOVA # -5 ¥ 14#=0.011 > adj-R*=0.078 - % A~ #c : 70 -
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FABE AT .004 .029 .023 142 888 2.053
B A T -.015 022 -.087 -692 491 1.185
ANOVA # -4 ¥ 14#=0.092 » adj-R*=0.073 - & ~ #c : 69 -
=413 MBRBRLLEMEBERER —RAMEREINTEE (BLRERE)
AR T R S , S Uelo iy
e t Ry
B z2i:riE H&EFiLI  Beta s fe VIF
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ANOVA # -% ¥14=0.031 > adj-R°=0.078 - % » ¥ : 69 -
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AR i P i i L EEpa
" t o A ed
B z 3tia g Beta 4~ fe VIF
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