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Abstract

The black-shouldered kites which prefer open habitats, including grassland, agriculture
areas, savannas, pastures and edges of road are newly colonized in Taiwan for the last decade.
After an intensive survey of study areas from August 2009 to October 2010, we found that the
black-shouldered kites do not only inhabit coastal townships but scatter in agricultural area of
south of Lukang and west of Provincial highway 19 of Changhua County. The highest number
of individuals in single census is 89 and a steady growth of the population indicated in the
surveys. By surveying nests 2 to 4 times per week during the study, the black-shouldered kite
was found to breed all the year round in study area. A high fecundity performance was proved
by an average of 3.3 fledglings per territorial pair per year, and a short time interval of 50.4
days between consecutive breeding attempts than ever found. The characteristics of nest trees
(higher coverage at Im & 5Sm and shadow projection), microhabitats (larger distance to nearest
road, lower naked land coverage and basal area), and macrohabitats (higher sugar cane
coverage; lower cultivation coverage, building coverage and water coverage, distance roads)
are significantly different between the nest sites and random selecting sites. Human activities
influenced kites and their habitats are pervasive and frequently caused abandonment to their
nests in nesting and hatching period.

Keywords: Black-shouldered kite, Elanus caeruleus, reproduction, habitat selection, fecundity
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(Mann—Whltney U test, P=0.098) -

FrOFFRILBEEROFAGTLF (1) PREAS L HY - L4 i
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e f1¥

5 AR

BT BBIE Y o FIRR Y A ERAHE - B 2 R AE #HE L A
K+ (Casuarina equisetifolia L. )(n=92 % ){r % ¥ (Bambusa oldhamii Munro)(n=1
B BEb S B RTEO=2 &) U AR R F 0 GlEg e

L LA g
OS B &k *T AR A LW F Vs 228 A 85 R (63§;)TV$?7%%*”(32
) Feivp e L AEF ~ RAs0 ~ Btk Fl > 3 fAfe - = 75 ~ e
AR FIE R o d AR & A lTléglem,l)ﬁﬁ%mﬁp 1.23% > &1 2 }&EJ’IFH{P
lﬁ:%‘ﬂ RO R ?‘i‘f_&"

e @i

AFFFELYEF R EHE AR 1/ % 38#% > ¥ - ;fgf_ p’;r Fi7e R
ERfREHD APRIE cAFR LT L LA FERY BB AR DA TS
S 5 95, 8%(#51 R 150m R AR R ) - ; PIE & BB 57
0.7+0.5m (n=38) » & 38 B =7 F 11 K #iF aR A FANEAS 2 5 2

(25.7%)(% 11) -

RGN E ) KRS ELARERTESET CIm G E A (82.7+14.7%,
median 88.0%, range 42.7-100%) ~ 5m % # & (52.3+15.7%, median 52.1%, range
19.8-90.2%) ~ #-2 # B2(7.34£2.2cm, median 7.6cm, range 2.1-12.1cm)fr$tpe 2 £ B &
% (p<0.05) (% 11) -

Motey R¥c? > A#HE S £ - Ak B F 5 (median Ocm, range 0-79cm, 13.6+
24.1%)% E b REAOEHMI BTV A fHd LE B BE 31(136.6188.2m, median
113m, range 0-395m) &2 4R e £ B 3g ¥ > H A F 3 Rcbldel 3177 7] [Lfrid
Rphpeip L B2 BE -

Biopte o ftRe LT LR DRE o - L BER FCT D B S R
S AL ¥F Sm B & | F R 4% 3 (logistic regression ; B=0.044, SE=0.021, p=0.04, odd
ratio=1.045, 95% boundary of odd ratio=1.002-1.089) > 14 % 7 if §& FEHEAR G i
(logistic regression ; B=0.066, SE=0.003, p=0.034, odd ratio=1.006, 95% boundary of
odd ratio=1.000-1.013) » 4% ¥ ic = TI2F T * o

£ 3. ke HBEIEY BB MK VR

% e ¥R e N P-value"
i ¥ % (m) 9.6 +3.8 - 38 -

FE A ¥ (m) 0.7+ 1.1 - 38 -

RS 2-3 & - 38 -
5 H #% (m) 12.7+3.8 11.1+4.9 38 0.081

%9 % 4% (cm) 38.8+12.9 37.8+18.6 38 0.79

Im % ¥ (%) 82.7+14.7 70.6 +£23.3 38 0.02*

m & £ (%) 523+15.7 35.6£22.4 38 <0.001***

L3 #§(m) 73+£22 5.8+3.0 38 <0.001***
Mgy &A% AR /ha) 13.7 £27.0 6.9+ 8.6 36 0.447
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Eﬁ’(w?}?‘}ﬁ/lhé’ﬂ'f‘ %2

g ool 8 2 e e T2 AR R kS 2 (AR 1T

Bk ¥ Mt ¥R N P-value®
T SR E (m) 12.7+3.8 11.1£49 38 0.994

B #ETH A (m) 7.6 6.4 <0.001***
R E (%) 82+73 6.6+9.2 38 0.081

PR (%) 13.6 +24.1 27.4 +£28.4 38 0.025%

k& E%) 22465 4.4+94 38 0.234

VE R E(%) 84.3 +25.8 68.8 +28.6 38 0.837

Fiy 51 i(m) 136.6 + 88.2 74.4 +£10.8 38 0.003**

Bit A j2(m) 10.9 +22.1 10.8 £42.0 38 0.306

B itk R (m) 28.7 +44.7 20.5 +36.4 38 0.234

B iF 2% 4 (m) 361.8 £212.7 306.8 +238.8 38 0.088

P value of Wilcoxon signed-rank test
* P value is statistically significant ; ** P value is very significant ; *** P value is extremely significant

AR %%*ﬁ*ﬂvammm DES SR T
LABERTUERHA  BEEISOMT K0 g R 5 g
J\%gmﬁ;,\@ ﬁgﬂﬁﬁ:\ ‘J! ‘g‘:ﬂ% “'Ypﬁhé*ir}“gﬁh—j )—i %%‘E’F{.F‘-ﬁiﬁ

(0=31) » @ ff+ 8 &2 7 Teat oot A B (n=33) ¢ B ¥ S TR E(n=21) 0 B S
300m T c Be G BREF G ZF 0 - B w BB Q‘;‘,%%T\g*fﬁg‘p ;
HELE@0=26) 230t Adied 27 R A E M3 F ST HRE
(n=30) 5 = iLiZiSOOm'f PR R AR %7?“”“3*7&’ ARG L*‘#"\:W?fﬁ kAl
o ﬁt SRR REREE R IEMEZ RS RO HRBR E F iﬁ'—é,*gr_gﬁi
(n=26)> 2 RO A el 227 Tt ot A el (n=30)A7 ¥ 7 T R 2 (n=30) (% 12)-

24, 52830 HBREMBHEF FIFRRATERELFER R

RN f R

150m P-value” 300m" P-value” 500m P-value”

e HRe L HRe Lire HRk

s 44.50%  8.70%  0.0017  38.10% 7.00% <0.001"" 28.60% 1.80% <0.001""
B 14.00%  44.70% <0.001"" 18.10% 47.00% <0.001"" 23.80% 49.10% <0.001""
R 30.60% 22.20%  0.786  27.90% 20.60%  0.749  26.50% 20.30%  0.438
Bk 0.60%  2.40%  0.214 1.60%  1.40%  0.793 1.80% 1.10%  0.415
d 2.20%  0.70%  0.878 2.50%  2.20%  0.229 3.70%  2.30%  0.0417
¥ - - None 0.70%  0.30%  0.278 1.10% - 0.163
= 5.20%  13.30%  0.005°  6.20% 13.10%  0.0097  8.10% 15.30%  0.011"
g% 0.10%  3.30%  0.0027  0.30% 3.60% <0.001"" 2.70%  4.50% 0.064
#RiE - 0.20% None 0.30%  0.60%  0.097 0.60%  0.70%  0.555
4 & i B 2.80%  4.40%  0.103 3.30%  4.00%  0.532 3.40%  3.90%  0.357
B Mol 19.6 37.6  <0.001""  66.5 119.6  <0.001™"  183.8 302 <0.0017"
(Izr‘;)’““ ¥ 4.8 7.8 <0.001"" 19.3 29.0  <0.001""  56.8 78.5  <0.001""
A BB 14.27 4.46 0.01" 21.73 5.84 0.03" 25.46 8.01 0.04"
jé Tean i h B 11.55 331 <0.001""  14.10 2.07  <0.001""  17.03 3.41  <0.001"
B () 0.67 0.99 0.001" 0.99 1.13 0.085 1.27 1.18 0.234
%3593 B (B) 0.49 0.59 0.036" 0.54 0.59 0.271 0.6 0.58 0.406

" P value of Mann-Whitney U test

* P value is statistically significant ;

- measurement is lower than 0.01 %

** P value is very significant ;

191

*** P value is extremely significant



AETRH TN RERF2ET TR B S oL ARF FORR (FHE 2009)
wk’&iﬂ %aﬁ?nﬁﬁﬁi<ﬁr?@&&ﬁmmégﬁh&’ﬁ¢$igm®
ﬁ?ﬁ%&«ﬁfr?}&% ?Eﬁﬁp A 4~12 7 o ,g)@% ?3}'}‘_ A REIETE rﬂsﬁ n;:‘}fr'a;fﬂ‘ﬂ””"
BEmaAk  bdekh T3 AR LINN2 *ﬂféj EF R F K- RPN ;f:»@g;g. ; hm
AR T RA B ROREE DT REERE 0§ B é%mak,v@@fw%uzaw
125 3o % & (Mendelsohn 1989, 1997) » €] 5 & 2Lpsddn & ~ A # 2 & o

*m\t-

e PALIE AR R A e gﬁﬁﬁ 9 60.6 X e AFIEY 504 T Ap FPERFAFTH Y
111.0 = > &F:r—{sdﬂ% REAGFHE PP BRI -GV HA X o &
THE A (2009)3 & & - SFP" I 2008 E 1P 3 2009 £ 7V HE - RaAHEA
PARR I X(cFERALP) s NNt FIWTT > X025 9B P RA(AK)
17 L3227 " %~ & (Ferguson-Lees & Christie 2001) » 4+ &7 M 4~ f& 4 78
Heie (s > R T Pﬁ**fc“sp nf{ﬂ%f“?‘/}}ﬂ (Em G AR AR Fﬁ;?”f%—}fr'e T E e
R TR REY ZE -af8F ol g T 5 i T3526 % (25-28 % )(Sungei Buloh
Wetlands Reserve 2010) ; ;8 & = 2£% 30 = (Ferguson-Lee & Christi 2001 ; Mebs & Schmidt
2006) 5 B A ehd @ wo - 30-33 % 0 7 gfEP 30-35 % (Mebs & Schmidt 2006) o £ &
R R BB T 35 28 X (25-30 o n=3) v #i #) T 35 30 % (25-35 % )(FE 2010) >
cBF EANEF AT T A AKAEFoRF R FREEE -

s foiee L %fgiz@‘_ﬁ A s s A S A I ) iﬁné‘t;ﬁv KR J‘J;Jrftr“g #4

2 78w o 23RF 5 % R L AT F49E % 9 (Manosa e al. 2005) 0 1 & b 5 o] 3] hEEE
(Stendell 1967 ; Stendell 1972 ; Manosa et al 2005) > » ¢ z B & e fhdhe | A % B~ e B
KR AE o w RgE Hﬁjﬁ;;ﬁa«tﬁ@;{r«‘ P & # ik M (Parejo et al. 2001 ; +R&FE 2002 ; +%
&Pt 2004) e d 3 G AE R R E TSGR L E 19935 1 # 19945 Jf ¥ 20045
&M 2004) s 2R H AL G R i L R FA DI 3 H B

'ﬂsﬂj%uj mi';% °

ﬂww*&ﬁmﬂwﬁﬁﬁ%%ﬁ@ Bom B K e 220D LA s A
é%®4%&&P®4’é T o AATLAEHOF R TR VAR R
BT W§W%ﬂgq*“,ﬁ?ﬁ%mw’%ﬁ%%%ﬁﬁ voEA
5§§5¢? E?W&T’@iiﬂw%%%ﬂ%m@W*a’waﬂmi?%&w

AELT o BT AW BABP L RIEAA TR L F E TG FREL > A AT Y
lfi&aﬁﬁ*’}‘ﬁb )s\a%} ERNL o ’K/ﬁﬂ%%ﬁ';f{-i" ‘}L‘i% Flgirads s e bine #ﬁ‘ﬂ(zf%«}f‘.&

) RS bR R RIRA B HAPFIICY L LR R Y 2 B ot

PSP BHEE AR ATEE o

R hrens T FsR A, it s L E oL B2 AP B Efow s $5(Salim 2002 5 Mebs
& Schmidt 2006 ; Balbontin ez al. 2008) - +£ % (2004):% % 2R RE P A -3 A 4
FELFEFRRALS o U P DRl A RIS i ’ﬁﬁﬂrmﬁﬁﬂ%
FEFBACTE I 0 AAF S AP L R QMR R e [ ek TG R T
L H A G- 5B ha FI(HRE 2004) o LJ%W’BMMmmaaLQm&ﬁ&m&ﬁ
Lﬁwawﬁ*%%5@%%ﬂﬁﬁq“$@%%‘4”? LRSS o LR
FHARHLL WS RN AT S DAY AR ERE 0T e LR R M
(Balbontin ef al., 2008) °

192



PEBFEE R A R R 2y ool 8 2 Bl 112 ARB R E RE G ¥ AR T Hic=a

ﬁl@%ﬁl{%‘g# e ’%/'Lfﬁl’***”%' Jﬂ’fq*%ﬁmd‘/ﬂ’ RGN P
*ﬂamp“& BA R R B AARE R R Y B AR 2 A (DEBR
ORREANRY F L AR 2008) o it AR B %*Frﬂﬁu%ﬁ-riﬁxﬂé@’r&m# A
h&mﬂﬁﬁ#WéFﬂ%mﬁ2m®oﬂ”¢%a%&mp wﬂkﬁu%ﬁa¢%
@vﬂﬁﬁ@ SHM P T wERE RLIRYI N IS B ¢ Ha F BEEN

TR M P Ees FY e E P B S Tl REE S 2T R
+ﬁ+%z£(§m 2008 ; #E 2009 ; #HE 2010) -

3“

BESHTERFRADI A B IPENFTER - AFTHETIRIHELME T
My ARRLER TR ?U i %m‘\ﬁﬁ e «%r’ § e e o gt R e fent A
PHCLRMET U £R LG5 A SR S SRR E RS A1 L
BB ERBRBPRT T UEN o L ‘?F/r/’*'j% é%ﬂi BEREATR B b g S S AT
T E ke A P S B R AR R KA R & o i
B AL el % bldoigd b R 2R E AR A LITAL > NEHEE R * (313
2004) -

AR I b AP TR MEF REREY AL ENT > L AteR AdE
FA£(7.6 m* » P<0.001)fr ik & 4414 5](13.6% > p=0.03) ~ ¥ 3 5T 7 i 7 2 f@eniy
B BE A #0i% (136.6 m, p=0.003) » H A% Hcde T BT 7] /& s ke Z AR S R £
BPAME - A#Go A - BREBY 2 W BT ERORE o BB AL
ZRORA AR > T A IR B REY LR & X RREE > AT E
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F5 18 RAFCRER B 0 2009 o P g A v B o gepl
http://www.chcg.gov.tw/civil/10service/serviceOl 1.asp - ¥ & p #F : 2010/10/30
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Eons ‘i ~ B AR s RZHE 2010 o EARFLL A T 232 Y (Elanus caeruleus)?. EFE 2
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SRR R D b > T E R AT 2 D ERILA RS T
PREHEE L LI e P T Ryl 8 R dpE o 50 B RS T B R R uEAR
2009 # 97" 12010 & 12 7 HREF -1 kp ZIRP P w A RAF FEOTRE 2 EHE
BHAl G RIE Ao 136 B 22 7 A 0B Bh{r 30 B 15E B I B
S A% F 22 20m PoeoficiRd ~ 0 E BRSO /E 150m > 300m ~ 500m B P chE 4
SR X RS FEAGED L RKE RS DR FRMES T R T
FRRP MG ERSTH RERAPERT > 2 He EXRHPEROMA L IELHT
150m§=1§]p\ P IR H BAF G bR AP E RITREE EEE > UE e E
BB b b B3 X2 300m 2 500m g RIR 0 ZRRE kAR E RS o iEE K G
fhve DI % oo B 5 fE S R BER FRHCR 2 Y 0 R R R ORI 2
A2 150m st R dc ik B S L 500m ] B K PRE A 4w 91.4%% 84.9%-

Biars @ 22l B EH B Bk

Abstract

The black-shouldered kite (Elanus caeruleus) population of Taiwan has increased in the
past ten years. There are now several stable breeding populations from southwest Chang-hua
to the coastal areas of Chia-yi, and these populations are gradually spreading to inland plains
and other counties. To fully understand this population distribution expansion, we used data
involving the main distribution areas of black-shouldered kites to establish a habitat selection
model. We measured and compared 36 breeding sites and 30 randomly selected sites by
focusing on variances in habitat characteristics, such as proportions of different habitats,
distances to different landscape units, and landscape diversity. The characteristic habitat zones
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were divided into five scales: nest trees, microhabitats (within a 20 m radius of nest trees), and
macrohabitats (within a 150, 300, and 500 m radius of nest trees). The logistic regression
model was applied to filter the most influential variables of each scale. The results showed that,
at the microhabitat level, black-shouldered kites prefer higher canopy cover and trees that are
farther from roads. For macrohabitats within a 150 m radius, black-shouldered kites prefer
areas with smaller proportions of water, buildings, mixed croplands, and landscapes with
fewer land patches. For macrohabitats within the 300 and 500 m radii, black-shouldered kites
prefer areas with smaller proportions of buildings and mixed croplands. Regarding the logistic
regression models for all five scales, the habitat prediction model for the 150 m radius scale
was the most optimal, with a prediction accuracy of 91.4%, followed by the 500 m radius
model (84.9% prediction accuracy).

Keywords: Black-shouldered kite, habitat selection, habitat feature, Spilornis cheela hoya

2 J2 § (Elanus caeruleus)—fil« 7}%% & ] Alef Sl agen ] AJE L o A F OV EE X g
é%’(\il;_-i,_l"tr’f‘!jﬁv/\;}%‘;'}jirjéi ,4,r,)§_\]rp;}wm~55r SR T e R
B s~ 8 kL g ~30ipentr & § apfo3eiE § # § (del Hoyo et al. 1994 ; Ferguson-Lees and
Christie 2001) » p* a2 A4k 5 2 & ,ﬁ;,- RTA OB RE R RS E N R A e
Rt f (savanna) °

%Wéiéﬁ%?ﬁﬁ§%%$ﬁ’W%E%ﬁéﬁﬂjﬁ%ﬁéﬁﬁﬁ“ﬁ’ﬂ
BL1998 E g A I AR A AL G AR (B 1996)’ LAEAR R o ﬂjﬁ’fi 7
PHEB(?P FARTELET € LM THRE A8 & FTH) £ 2000 # % T 7 5 22000
EEBEDBEBRN F AFREI Y T EE (F 2001 5 2004) 0 2002 & K0 RiAGE
FRE AP Fe B8 2P BME L (0 BRBHTINES OB ® I 4242008) 0 fp-
%2010-&)% J’”%’ B R B r-/%é\?'p/ﬁ/’*mév\#’}b‘i 65";5"3"‘"2%8’@*%?@70:'2#
R (% &3F 2010) > ¥ © IR0 gE 2R AT 200 $H( % &3F 2012) o b i R B AT F
%ﬁﬁ%ﬁ%ﬁ?ﬁ%cﬂﬁﬁ%;“%”ﬂy%’%wmﬁiﬂﬁm@$¢%%b*
Bo o dgH B FOf ABELE F AR BAS B BRE AFF ot 2
WEAEY BB B ¥ i AR5 2Ry A1 Rk FI(HR&H 2004 5 52004 ;5 38 2008 ;5 Hf
2009 ; % &3F 2011) -

F Fﬁ‘g 2 J’”EJ" EE B THC & m:ﬁ%%fr#gig IR Fe BB ﬂfr’ﬁf“ e e ];]F
FH AP R ZRIRIZFNTE RO oz iz s > B AN F;E D iﬁ
ik & (B 1995) o i1 = —LE%”J ER I NS NPT F T I G- SN - ﬂﬁ’\% e
REIREF (R %1993 ¢ 1998 ; 2 &M 2001 : % % 2002 ; & % 2005) > fif -+ & ¢
RAa g a2y B %Es TR b4 ndfd > A Baeplin: £.8q Rigay
,E, o #3(2004):#&‘! R - HER AT R FIPIRE DT AY  RF A RF

#hHREFERAFE > 2 @ﬁamif\% ME B R i 4 o LA b P R R
f;%f’zié;#% Bo g @ P REER S S aEn { 4ok 22 %amﬁ&g(ﬁ;—g
2004) -

LR 194 % AT Bied B8 B B RS0 ¥ 0 7% Ar(Lilford 1865 ; Smiths
1868) » & 20 & ¥ 2 % 2 *ﬂfj ?‘ﬁ»éu:; @jﬁ‘p ek & (Cramp & Simmons 1980) » —
B 51963 & 4 fd 4 geene s F1L § LY - ¥ 958 % 4+(England 1963) » 4 ik A
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e R iR B oo it A BT 30 #F R AR SR P A e B4 5% (Salim 2002

European Topic Centre on Biological Diversity 2010) » % 78 e3f % A 4 # 3] /% |

(Duchateau & Delage 2006) > i ® 3+ %5 1000-2000 7% 78 447 (v od 517 ~ 2 W T =

3% & 3+ % (Bird Life International/European Bird Census Council 2000) - Balbontin % 4

(2008) 4t ®r 7+ 2 A2 H %x%—;mipa%];ygag E;ET%F]«;&;F’ X -FLINIE SR RS- .—!z DEE:

X # (Faanes & Howard 1987 ; Balbontin et al. 2008) - E A ATIE > B bl E ‘\' B
"3&}; HVEREPERIL G T “’fsi FlA =2 ;\ﬂfrih B Bcareg o

BRI H AT EFR R LR L A o P iR 348 100 § 8
(Ferguson-Lees and Christie 2001) » A& % p X i% 5 % B! (The International Union for
Conservation of Nature [IUCN)Z=2_5 ™ & %% & & (Least Concern)#4~ #&(BirdLife
International 2010) = & 335 5 B0 4 s 40 (5 2 > 475 A F GBI RT A b p
T T T I P e
BHE O RREGASL Gt il 3 EhFu L LY T HET - *ﬂ%é?%%
AP R R E - Er FIG A T R B F A s
% ”ﬁi“a‘ﬁ’“’%gﬁié s Lar s AL 4#&( HE 2009) o gtk o LG IRF A R o
TR R FE Y O ﬁfig% T a SF¥ BT R A 2P 35T - LA
Q%E’mm*gwﬁﬁ%w&#ZMDoqLAﬁ@W@mﬁﬁkii CAE R
B F TG TR -

\T

\

R HIE R g AR Hoe 2w o PR G PR R R e Bk &
& ,p%%mé%ﬁ,ﬁ(Demarchl et al. 2005) - £ H H_F & =3t a4Rhg A 0 B F R
IR < e ¥ EBE S SRR R ulag o Tl PR a6 Ed lﬁhﬁ*m?‘i‘f_ﬂ%
B "f TV GRS %xizbﬁfr%;\fl A d o 0 A4 2 iERY 2 4 anE & ik dp(Manel et
al. 2001) -

PR R RGOERFSFIFT S AAE R TR R SR R OEF o Tl A
Pyl & p E’”L“f%ﬁd By RAEp 0t i A K ARY Blooikigs o~ FERE Y
w%p3mm\mmnﬁﬁyi5ﬁrw51ﬁ%%ﬁﬁaLwa el PR i
frid P fiie s 2 B enie b PS8 3 A R o Bl r S fFa 42 28 Kk
B T W GO REE R ARy IR 0 IR \_—-/?U MEFA2 TR |2y YA
B ‘ﬁlﬁ;'ﬁﬂ’ °

TR
. 3%

FRL T BN SE 0T Rl R 0 R BRE IR SR o Bk
aﬁué,uigﬁﬁu%’aﬁ@§6ﬂ5mzﬁH) A EFFHEL e 7D RE
BAE R R T B fr;‘f‘;'}ff B REREE G 9 59.0% (Council of Agriculture
2010) « B fEfEERS 0+ 7 5 xr;}wmj\;fgfrﬂ Bz M E FRIR A S i o)
T 5 4 (qﬁ”jnbmw{f}zolo S EE 1997 ) BEBAT H Rk B A 2 b AT
it & mF R A @4 h (e 2010)

2. TR

J€2009 # 9 7 1 pA=3 2010 # 12 * BRI F A7 FFIP BT R I0F L2y
AREETR DG o 20 GPSHR R R o S ¥ B Rend B 1Y 2 N 4 2 WA
B RE 2 WRE > £ T BT R AT B AT SR B2 RBRRER
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Tred o KAHPE Hcths Rl B RICE B e § K i

3. ¥y R 2
EHHrd R R B RBP4k 2 Pl £ 2 2 £ Bednarz & Dinsmore (1982) %

Tapia et al. (2007)67987 § = % o § BHEA0T B ¢ 32(1) 5 rdsg QS —RIEH 5 3
BEB A Q)N BIL— ¥ 3SR o d ALY 9 130cm B B iz E 20 B R 2
JBBREE - e BRI R KA FEREFIRG AR B ERE o LR S - RN
UL (4) B RER —EEAA R ImfoSmAvhs kR E A — 17 24 X T 4
% R 3+ (Spherical Densiometer Model-A, BAP Equipment Ltd.): #ic kT 35% & & ; (5) #t5
—RlEHFAE G PN e ~F A S h-F e A r-F e e A 8B

N
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Fig. 1. A map showing study area, nest sites of Black-shouldered kite and random sites in
Changhua county, central Taiwan.

Moter ®E 5 KSR Y e 2 E 22.6m e (T 0.16ha) > (kR S EE R R4
% (Chen 1997 5 #* 2008) > #1345 232 1% Tt § A0 F BT afp = FHF 6 & L2 o
SELGEAORA S FEIYRF - RARNESEEFIN Y 7R - KR BIEE
BB I | % K BHE 7O oA S BRI R o e BachR AP ¢ 520 (DB
TR R > lem g A B R~ tRiic s WS 3B 993 475 A L fo(m/ha) 1t 2
%R (P At/ha) o BHE o8 B iSE 2RI R K AHP 0 0E o Q)R ARE ks S F
PABERAM) o Q) EMI BITAS  FR kiR E S e 5 & B AR
LT HPIIERS A T RIE -
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E ¥ 9 150m ~ 300m ~ 500m = B L & %4 F v k& F % 7 (Niemela, 2007) » 14
2 LAY B TP AR K B EE( & 201 1) fr B e~ 22 6 0 B A SRR (Y &
2012) 0 2 B A1 FFAIE A S BB KRB RB THE 2R KBRS A BB
TR AR TIERD MIBFVHAL L REE s Rofofefl 28 ek o ks
0o SeiTR el B AEAREE 2 AR T RANA BRSO EEYE o iR E LR
FRIN B A AT ek B TR e Lk S(GIS)#4 ArcGIS 9.3 it {7
B~ PR EHRG IR E ol S RAEFIPN RAEE > SRR E 2 RIS
B dp o

A mhE R FRE 7 LH PR 5 # L% £ f(pseudoreplication) sk &
AT URBEFANDL QAN ERP A1 AL EFE R P S ERE Y -
RAERE TR oSt ARAFTHREY O FERFFILAFELEIEIXN D ALY
EZREL PRI RZRE D E I FRDOEIRT Rk -

4. Mgy B E e 2 HER B auE B 5t

HREHRMZ o g 4 2V E B L P ISR B AR FEY K 20m
1 200m SEHE B BEEH o AT h R rEEAEZ (2 0 IR ELIS E - R BRI BT
S TS SRR A d 32 drdo ] AR B AL 5 15em AR E BT A H g g T
OF A0 1Sem 4 A g ARRIE kBT {riciR R DL RS TRIE AT - R
RiEAZ Efod HR W DEFUFEBF L T 5 B 1% ArcGIS 9.2 «hut # - Hawth’s
tools (Beyer2004 ) » * AT F Tl 54 pu e SN A 4 AR o P i R EFfooRB B A8 3
BHRIE LBE B Bk

5. At a4t

¥R B e B R e R Rl & Bioie 702 (Wilcoxon signed-rank
tests) > WP E EATF L FREF AR VY &2 Hon2b S e T2 (Mann-Whitney U
tests)iE (T E b S5 B FE LB HRB(E D) -

AP AE ST P RTEZHA > 4R A S i c B R RSET
150m ~ 300m ~ 500m g"ﬁ Bl o f* - ~BiEw ETTT‘—L"J B e PR e 2 B0 R ek
RIS F 2 Wi oo d TIE R A T2 T L T AR & T AR en X AU RS
27 o Tt K- L A (tolerance values) ] >t 0.1 2 % £ H% %k F] 3 (the variance inflation factor,
VIF) = % 10 e it ",% (Browerman and O’Connell, 1990)- = ~ @ & Eﬁf &35 EE e R
i P~ (forward stepwise procedure) » i% i Wald tests @& =t #-if | %o3- B8 % -k & (p < 0.05)
S5 BE N 103 0 B ﬁ%“’“’rﬁ] MRl TR R R S AL R A o 50
PohdaE s Brpeald] > - HEE ik A ¢ B a4 BTy’ » Hosmer-Lemeshow
# £ & 45 % (HL index) ~ Akaike’s 31 4, 1% (Akaike’s information criterion, AIC) ~ [ ¥
#2721 4, & 2% (Bayesia information criterion, BIC) % Ap ik o 153 VA P g iy
FIRBEF 3 HFAREL S WA EHF A A TR B RN ¢ f ¥ BT
iRk @ 4F e HL3p 4k ~ AIC~BIC ¥ 2 4 & B R Ip 1k > » ,T.&—EU@ Pl OBE AL TR
Al et & (Goodness of fit) 42 & . F 24F - H ¢ HL p 12— fé47 i Pearson vVt g 1a
o W% MFAFARE THRRE L EHF L&A TEE o A S AIC
EAR 0 AP EERE WA o At B HBIC U LR A Ao R] T i e fofil
A BIC & % 00 Fp BIC>0 4 77 #rk A & o it £ > 4p F 5 BIC <0 4 7 #73% HiC
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U eI ¢ L RS R AR f s R R R
PRV Al L»ﬁ'l;ﬁ#gz

AR~ S (classiﬁcation table) &% K f& RIEE (FHCR R At - 0 5 22 AL
BRI PR PRI ok i F R TR 0.5 F (TR R 1) Bk b4 2R
Tegd A i (i 1038 0 2003) 0 A AT FERARE o A AR E o

AR AT 2 SPSSIT.0:E > TR Fee o By RE L 0.055
R HclicE ) T @R % X (Mean £ SD) % T 2. o

21 % R FRRY L frd B arigr ¥k
Table 1. Variables used to characterized nest and random site of Black-shouldered kites
TR % ¥ fa i

¥ 5 % (m) BHAL EE R
#E 2 37 (m) $ 34 Fpek TR
A W s L LA e RIS EVAREE ;'
¥ ht #H% (m) ¥AIHE B R
4 12 (cm) S L
m % (%) FEE M 8 Im ek R ER
m % (%) FEE A 8 Smehsk R ER
3 K (m) BAT AN R A BRI aE
e & E %) % 0.16ha & B ke & B E 5
s B E (%) & 0.16ha & BN ks 72 3 0k 6§ F 5
kR E (%) & 0.16ha = FIP ke 6 R E S
¥R E%) % 0.16ha § RN 373 o 6 | F 5
B AT B (m) AR ﬁm'fri‘g' B BEAE
BT A fE(m) ERTD BT SRR
B 177K (m) ERTD BT KRR
B35 (m) SR ﬁxﬁf@ e BB

# ~®A(fk/ha) & 0.16ha > FI} DBH>lcm #4 hig &
& ATIE3 A (@m) it().l6ha§‘ﬂl§][l\ DBH>1cm #tA ehT 9% &
99 % /Z%75 ff(m”) f0.16ha §° B} DBH>lcm #4 59 § /2475 4% 4 4r

F_

Eip B AR TR FER B R IS S R S HRE SRR
Macrohabitar 2 7 #1(%) ;f% VEERE R e B BB R A SR R e T
T HR () T BnicR
% H.% £ (km) FAE E e
T B 5 R 12 Shannon-Wiener 5 % {2dp#icoy 5835 5 B 5 § R4
ERR=ED: 12 Shannon-Wiener 32 3 A& 4p #c = N E R SR
5%
2009 # 9 * 1 2010 # 12 2 B/ - 28 % & 5 R 4T BATS O pk B FRIE
Rk R HBRE 0 U2 RS EAR X Tl AR e fTee o Sl WRIEH P 38
LS

N e fole s fik .
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LrRP AL R A TIEL 9.6£3.8m(n=38) & L1 iRk TEERTI08< 1.1
mmn=38) A% (kZ#rhasrt ) THAE20% (range: 1-5 %) LT 355 B 12.7+
3&Mmﬂ&’ﬁﬁwmmﬁ@ﬁ&giﬂ,W%ﬁ@ﬁlmﬁfﬁ‘Smﬁfﬁ‘%
FHRBEZFRECT T A THB LR (£ 2) AR Y 2 0 1R E
AR RES C ERB TR ERE AR %ﬁ@*%%@7ﬁﬂ%%iﬂ’%
fodecia st RE S AT KA o A K e g BT e BEBERL S T HH R ke o

RRRE B E%b%&mm%P’*‘ﬁ BTG R AR DR AR
B bR AR RS SRR AR RS s BB RS S 12 R
¥ ERE m%#%ﬁ@&%&@Wﬁ“9' 150 m =300 m € & 7F ik 6 Akt iR (<
0.4%) @ & AFe vk e v G { TR F g o ptob s KRB T RE 2 FA S
B2 RHIE) R BT A 150m AT A2 HFLRE(L3)-

22 B i g el My CREFERFNLAN

Table 2. Comparison between 16 variables in nest tree and microhabitat quantifying nest and
random sites in available habitat of Black-shouldered kites by Wilcoxon signed-rank tests
e Eagiigl

<R AL N Mean =+ SD Mean =+ SD p
BB A% (m) 38 12.7 3.8 11.1 4.9 -1.94 0.053
%9 B JZ(cm) 38 38.8 12.9 37.8 18.7 -1.11  0.267
Im % % &2 (%) 38 82.7 14.7 70.6 23.3 -2.64  0.008**
BER) 38 52.3 15.7 35.6 224 -3.48 0.001%**
% # F2(m) 38 7.3 2.2 5.8 3.0 -3.00 0.003**
et Hh “{(%) 38 8.8 7.3 6.6 9.2 -1.89 0.058
ﬁ?—d‘* (%) 38 13.6 24.1 27.4 28.4 -2.23  0.026*
B E %) 38 2.2 6.5 4.4 9.4 -1.33  0.184
i:“ %R Z (%) 38 64.7 39.0 68.8 28.6 -0.24  0.809
B 1T B (m) 38 136.6 88.2 74.4 107.9 -3.01 0.003*
BT A jE(m) 38 10.9 22.1 10.8 42.0 -0.99 0.324
BT 7K KR (m) 36 30.3 454 21.6 37.1 -0.75 0.234
B iTiE F (m) 37 344.6 186.8 288.0 2119 -1.71 0.088
& A~ % R (% /ha) 36 13.7 27.0 6.9 8.6 -0.76  0.447
EATLHE RAmM) 36 6.4 4.9 6.6 5.3 -0.01 0.994
g B LT AR (mz) 38 0.13 0.08 0.14 0.15 -0.95 0.342

*p value is statistically significant; **p value is very significant

% 3. 2R LR HRESHLE 150m > 300m ~ 500m * B2 LIERF)LE
Table 3. Comparison between 13 macrovariables quantifying nest and random sites in
available habitat of Black-shouldered kites by Mann-Whitney U test

<R

150m 300m 500m
7 iirle $HEl U p ikirle HER U p ke HRlk U p
o (%) 445%  87% 2485  0.001” 38.1%  7.0% 1700 <0.001""  286% 1.8% 161.0 <0.001""

ST E (%) 14.0% 44.7% 7585 <0.001"" 18.1% 47.0% 655.0 <0.001""  23.8% 49.1% 557.0 <0.001""

A 2 (%) 30.6% 222% 464.0 0.786 279%  20.6% 442.0 0.749 26.5%  20.3% 300.0 0.438
AR (%) 0.6% 24% 5240 0.214 1.6% 1.4%  433.0 0.793 1.8% 1.1%  300.0 0.415
(%) 2.2% 0.7%  463.0 0.878 2.5% 22%  462.0 0.229 3.7% 23% 3470 0.041"
F(%) - - None None 0.7% 03%  386.0 0.278 1.1% - 253.0 0.163
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EERB S A R Tl B ol 8 4 AT 2 PR R G VTR 1T G

& 4 (%) 52% 133% 800.0  0.005" 62%  13.1% 6480  0.009" 81%  153% 519.0  0.0117
K88 (%) 0.1%  33% 601.0  0.002" 0.3% 3.6%  482.0 <0.001" 27%  45% 4110 0.064
& & i B(%) 28%  4.6% 5780  0.103 3.6%  4.6% 4420 0532 40%  4.6% 3920 0357
B HE 19.6 37.6  753.0 <0.001"" 66.5 119.6  656.0 <0.001"" 183.8 3020 5515 <0.001""
BERRE L
() 438 78 7640 <0.001 19.3 29.0 6740 <0.001 56.8 785  567.0 <0.001
e B R -
;(H,)’ e 0.67 099 6720  0.001 0.99 113 4950  0.085 1.27 118 2750 0234
ERCEW ¥ .
;(E)j% R 0.49 0.59 5920  0.036 0.54 059 4570 0271 0.60 0.58 2950  0.406

" GLM B3)¥ enifiie §f 08 3 B3PS i % 5 e Sm b F RS
VR Pl R OB 2T RATC R A o BEARE o AT N A2 *”%ss:%%t”m%%
LI IS0m ® B2 TR ERMORE G ff o REEAF G RS RER G R
HEE RS 5 A 2 E300mAr 500 m ¢ BT R R E R 6 A ol e E ;%Eb
fhooART T B R R (4 4)

=1 -;s_lnﬁ

24 TRPLSHAEFR R T R %ﬂmﬁ-&.ﬁﬁﬁ#’?%
Table 4. Using logistic analysis to select significant variables for habitat selection of
Black-shouldered kite in 5 different scales, respectively

Il\l/;odel Scale Variance B SE Wald daf p
1 i 5sm g Ea 0045 0.014 10.362 1 .001
) ey BT B 0.007 0.003 6.207 1 .013
3 150m E &5 -k# -0.0004 0.0002 7.830 1 .005
=85 -0.0003 0.0001 7.314 1 .007
sirps  -0.0002 0.0001 6.871 1 .009
% g -0.182 0.086 4.465 1 .035
4 300m E s A -0.00004 0.00002 7.064 1 .008
e -0.00002 0.00001 11.689 1 .001
5 500m F ¥ 23 -0.00002 0.00001 7.213 1 .007
e -0.00001 0.000003 12.133 1 .000
WL MFOREGLIME 2 2Ry & 57 F ¢ A7 R S/ ORI S
BRI o z«H‘*(p<005) o A A B IR 0 ) R TR UL Y
RHERTELFIFL oS HL 3 - AICBIC ¥ 3% & B A B K~ %ﬁ'l

:
3(L /150 m E 4 ¢ )i)ﬁvﬁaiﬁ)ifx% B SR S(XE500m ¢t R) 0 @ AR AR
FRIS (PR A ) A ul 5 914%% 84.9% » % 7 7] 5 (% 5)
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Table 5. Evaluation of 5 habitat selection models in different scales, using as index of
goodness of fit with model XZ, Hosmer-Lemeshow index, AIC, BIC and Percent Correct

2 . Percent

Model ID  Model y HL index AIC BIC Correct
1 13.15* 8.48 96.20 -137.32 68.4
2 7.074%* 17.84* 109.36 27.40 68.7
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