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3. Maximum Likelihood estimation
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2. Model testing



Y gl ojles gl JL /,//M)n/
~

Y.

Ot O3S 5 akly )3 jeme as cnl 1 cnl b 5 03ge
s, ooliiul arme sl piite g 90> puas - 90>
adaly g ol plas ]y o gne slabal)y pou g Sl H52xe
el cewoay (YL P 5l L) ilate é e joome
e oaliiul (53l oo Sz po 9 Jol Ho7ee 5 cnlnle
Fagus orientalis ) i, sl olbaisS Jol Hoxe
&=, (Carpinus betulus L.) ;o0 (Lipsky.
JCAM. ) L=l 4 (Diospyros lotus L.)
——= lax bais L 5l (Parrotia persica (DC.
(Ol sledass S pg jeme oS Sl (b o cnl S
Lo L o (Alnus subcordata C.AM.) Sy slSugs
5 o95=lw,s) (Quercus costaneifelia C.A.M.)
il e plote AT plu 51 OAWYAY (59,8 cpleds
b Sl aisys 18 el G o ) S rizres
5 Tohng molie Y USE) Coul ot o 50 slaaisS
CA Jsl oo a2 sl oad anzrss (uilyls 9o
Lo yesite " Jele (39 olpan 4y (335 (sladisS o 5le
O Jsaz) conlond arulre jome a1 S5 50 50
Cwddny oSy ol o Jow e Vg ¥V Jslos
o buye malbolen 4l ke g Gl sl ool
3o ol oo y2 0uiS S Sl i s

Joo g 31 Jol> s
Cwd 4 o jo aS 0l aseive gl ulul 5
sl gloy503T b Lo po gl (Juab 55 o (sl 0ol
A__wl_uw p>’/’ IN 6‘)& u}—“‘)"-’ 9 L}“.lij‘b ‘M
Ceasdlg b ol Cewsdy sl Jow sl oo i opl plo
slaJae ooi 0,505 laJow g o)ls 1y oY Slysen
ol 0950 jpa> pas g jea> L Slp el

Ll ladoe ples 10 G 9051 P o))l mizeen
Sl jemam pas g jeax (e D08 S

S R IST BT 5 S CIUT VS| BRE- Y C oS
3o La e IS olaws b plpn) canln-1 golsl a0
G 33l P 35,] 45 oy WS (0 (553 sho |, (it
Od9—a5 4l a5 el Q—l SSOlas <1+ 0) wib o s
pAs § y3a> (S )8 bge Jae sla e
Joe sasal Cawoas Jow g ams co il38l 1) 4365 qa

'3l 2955 slayges]

Hosmer- 4 Deviance Pearson sla ;!
Loy bodls oy ogos ol )l elae 4 Lemeshow
L ools cenls e byiyge;l ol aus 5 oolazl Jae
5 oad odalin sbrosls g5 anolie alowgdy |y Jowo
anbesor (2l Joe Lawgi 0dd (Gia iy slaosls
oS Col ol 4 laggail cul 140 51 e P35
Joe lawss aS  laooly g o coslive lacsls
Gy 5 S Sy S0Ss b wlosd iy iy
Sl 5 s s Jao L ool

Joe 2Ll

ol U9y 3l @l Joe 2L Gl GResi onl 5o
5 edalive diges Yo jshaie cpl (gly ol ool s
Ceiollas Joo b oyl 510,50 dw a5 28,5 & g0 ablais
Jae Slwloe b pas ible o Jw waxil
sskaie 4y al> o opl jo Ll g digS o gllas
“Che Ot (Slaes 505 5 s pas bl e (5]
oolaiwl LS ause a5l 51 Jow Olaalive g lo i
YA s )lg) ws 8

s S Cde s l Jols mli bl
ol 5 JBT Jgl jamme duw a5 0l Lascie (50
A >g l) ul)..u_u Qo0 VY Egaza 4o L_é)lx;.nss,,.,.las

1. Goodness-of-fit tests
2. Eigenvalue
3. Factor loading



Yy . OUBs J108 93 )3 (Dryocopus martius) sbaw ©gS)ls a(85my) Guglhs

pom o5
OB 5 AW oy Sz 50 (ki Sk pgu 9 J3l y970 3 Jool 510905 50 (5530 4igS A (g, —F S

B30 (BaigS i e uudad Judond Sl 43 by po gl ) Jgu

F1 F2 F3

Eigenvalue o} lais - [PFY - 100Y <IYAA

stz 8 owbly (orem sy < I¥AA <I\YA IVY

</YOA </+YA A4l

gy -Y/70¥ -\/IA-¥ AV

1,31 EARY SANA AR

JPXCHSY] £} S Y P PN

O g (BIFY) sy Y mohw ;0 G5 auye Jou jooad Gl lade o e (uiored 020 o ial38l T ol
Olsome 18 el i ) ol az o L (Y/FY) oo lseisl sads (35l Jow oyt 4 baspe Juad jo 30
Lo mxie G 2YU )l Se (Siven 45 €8 )5 asx (Y Jgaz) el olows 065 10 Lawgs oK
W55 H3ax O elnlple )1 d9zg baygin g o e o

_ . Joe 2Ll @b

dlra jlaie 5 XP=44/021 Jaie oSyl 43 a5 L



Yy

YY) oo /sl oot ol o /,/,w)n/
~

Juad 33 ol 95 )15 Lawwg oliam 5 LI (Sld Joko (52 guined — poslds 9 1yl cyguu oy (S 905T Ul —F Jouir
Sle 9 b

AY/fQY

VEIYeH

INZATANE

Y/Iof- A

-IA§

Sl ).—JLA—.«JL_&_A do,e 0 oﬁ)lf 6‘)‘? 9 Bles o9l
—an Jow dw )l lio Jad 51, (Alizadeh, 2006)
Slacas oy i 1o paa g g0 (slo o o] s
i 258 (nlply g wies 0uiiS (o iy e
35 g Joe 9 (F Jguz) aijls sl Joe 4y Comnd 6 5L
6y st 538 YL G oo)lel Jlake (yog 1)ls b
A4S 0w o plad pee Jae 0)ls pew Jow a4 Cod
o gL LS o slaws ¢loaSas slass sle psie
yo—a Jlozzl o e ol (ial58l b cpl ply g ails
b yesiin b agS jpa> Grizmen b oo (R 465

2 el G185 gl e alal) sad drloe Congllas
iy 2,38 511 sae] cavsay slaJoe s
30 Jse sla cmim 5 Olaalie gl 5 wiib o oYL
ol g Wl Slsen [KuS L s)ls s mhaw
@ by b 5l eolatwl b ok ol jed> oo i
A Ol S s 50 ailaie )3 asrecann ) sl yetie

]

S5 a9 Sy
olass o e gl a5 Jaw (ol Juw Sl jo
adal) wlgs o (555550 9765 4 g 00 S )| wll e



Yy

. 0B J108 93 )s (Dryocopus martius) sbaws ©gS)ls a(85my) Guglhs

ol 095,18 b ollnn 5 bl s S 512 G o3l 3 Jol> guls ¥ Jga

Jow oyl Jloci | dipiios G o)kl (ygo3l laie sol3T a> 5o
)
\ ARAARY OYIAY - I /
Y -f-/vaA OAISEA 4 oo
Y AR INTINNN 4 /
Sk
\ -ff0a- AATARZN 4 /
Y -Yf/AOY AATARARS I offe
Y RAlAtal FAIVY - \ /

L olis,e ao)0) oV el s o gl )l oo
5o eolidlonye Lo olawi 5 (e Vo3l iy gl )]
po— s Sl i 5 AL Cote 2 5 9.l
olass o 25,0 i Ly yle auday Lo logad
252> b e gl Vol peS anew plyy Slad b LS o
od.a" Cewddy Lgl.‘bJu\A u,uLw‘ > .A.;)b u,u}&m d.la.vl) 4);
slass 5 oYL C0sSil oo e 90 lee Jad sl
sl o plo a cad 65V oo Gl Jbbasis
29ma> pae 9,982 )3 (nlpll g 039 0allS (b

QS oo Ll 1y (655350 i olw 55 1o

B g LSl g £45 o o
Gloa S ias slaxs L aieS jeas o Cude alal,

B L R O R 2 - T FE R e
i o yliae ) Jhad (sl odel Cawsdy sla Joe wll
ol o s YL co o Gl JleaSlis slaws
9 9=a> 3 plpli g 0dg 0aS (b la ke
Sl S oo Ll (5550 (A ol 05,10 j5.a> pue
Omiritm (PR Sl e 5l asgarms an ey Jad
5a> pae g 58> i Slp ) biie jl eSS
Oy )10 pgus Joo 45T 55 gad aSll ol oS lo
SHad bl g el 0uisS ot b utie Sl
(O Jgoz) o)ls 1500 Jow 99 4 Cmd 6,3VL (i
Gloasis slaw e piie a5 apo oo i paw Joe

i b 53 ol 5515 baang? ol 5 SIS ko (3250 G St ST ayled I ool gl <F Jpur

L oyl o slass] ol o sl | Lz jo slaw]

P AAIC  AIC ) dlees
C3 |amw plp skl ol | el | oo gl LY (e lis)| Jue o)le
Hloasiis

Y-cm ;| eS| Y-m Y-mU
[+« ¥ / VYAD/AAY O LRV RVERYA AYNY ERIATNNS ias! \
[+++«N | <I¥NE | \YAZ/IYAF 4 —+/[-QA SV VAN IRV R AR YA —-+/YYD <Y ¥ Y
[o =X | VIVYY [ \YAV/VOO 4 -+N\YA RN VR ¢ </VAY AN <I8YF Y

ol it ] Sgum )5 ) oy 00083 HLES 0diiS g ian (sl ke g 5O ke o 4y bgy e slacl



Z
WYY el g oo Jol o 050
~

vf

~

sl Juad 55 ol 39510 brusgi 0y § R Juko (32 b iy 3 cater ST aslod 1 ol glis -F Jour

a> 4o

P AAIC AIC

60le C3 copolw gyl ol RV UR Y- P SRR K Ky | O
ERE RV L ALY SN 4 « . AY ofeef o[ XY V/FVY AR i \
ofso ¥ </AZA YAF/AYYY O efeel +[-YF V/TYA IARE: VY Y
DEEEE SERVA'A WA W AL VS SR AR ) iUl GEERY R VARV RN S A AR A A RYARE: AV Y

Sl 0 G5l s By Bes a5 bl jo aS ools
5 A 40 dg>ee Ol il adss sl a4 olew Sl
Ayl 10 0gz g0 Dl il wolidl 00,0 slag
Aogn a8 S 138 ol is ol paze 5 g0 a5 Sl 0
51 «(Rolstad and Rolstad, 2000) oS oo oolazul
o=l Heax b lo pxe alaly glls sle psie (S0 ales
ol ekl oo loged poa jomme piite @i
shls Jad 50 ;2 50 sie (pl il o ($5 50 laasss
GloassS i nl @ og 4T jpax b i ala,
A jeme ol jlalold iy Glls aST 5o
shls Bl =5 ,0 487 S Gilhae .cuils winles
asly pleld il S50 aisS aS ablie o (e
plol Gldllas .og dalgs ing 4565 pl Hea> Szl
5 laslanl (s 95 50 opls \3,.;"..;La> 033 yO ol
plas as ols L ol 55 1o solainl 5 50 (25 e
ooly oz, a0 dsS ol solatul 050 Lz 0
Mahoro et ) cusls 1,3 o, alls slassss 1o 54240
sl K> (o ouds ploul lalllas (e (al., 2008
a4 a8 Sz 5l slakd a8 sols les Libewl T ) giissS
ooly @YU oy glyls conds Jlasl GoS o pl dws
bl o Real G Ko 4 Cons e Ol g 00y
s L 5 (B e b S 5) (550 S 5

Simaads 4565 ol Slgl 38 s dtie alayly bossS o
Mollet et al., s)ls o3, liss SIsL YU
5 olw oS Iy jgas g jloases slass s .(2009)
as u.\ﬁ" Cewddy )‘O‘S:.’.A d.!a;l) )LQQ 9 ulﬁmﬁ) J-.as 9o @
25=a> 5 (P st () G 598 alall) ol
sl Sz j0 00,0 iz o il dsdlas 5 )50 435S
bwgs glasdss slay 5 laie 4 Yaene JlocwS
s (Rolstad ef al., 1998) wgis co ol ol LgS )l
p._.bl)_? 4.-!5.5’ LJ"‘ Ls‘)“ ‘) kS““)L‘O 6)L& AJL‘.AAJ“’ OliM.MJ)
pleuil wlalas (Garmendia ef al., 2006) oS
5 elaalul (655 50 (i iz sl iz )0 el
A oo,e iz o 0e GleS 5g>g b aS cols ol
VIO ol ys cnl dwiiwd 4o glailenl s e 5l ooy
ol 5l ol eolanwl jUasl 550 0> 5 ies L
Rolstad & ) aslacs, § 1,5 solaiwl o 40 (lasls]
g ooludl 05,0 s )0 Slaw o alasl, (Rolstad, 2000
o el Sy Jloine oy Jabd (sl 455 (nl >
G55 H3ax b o)l gre abal) Glivs fad o i
el cpl U ol ol anllas 350 adkais )
oL 4S) dalaie adi e 3ble ;o By 09> g wilg
O (89, 0oLl 00 o Ly slrodsS 4y o iws 45
5 L lesgs 0 eaud ploul wlalllas .0uS oo dguss |
Ol ol 58 1o (sladis JLd, 55, B b L ala,

1. Honshu
2. Quinto Real



Yo

. 0UBs J108 93 )s (Dryocopus martius) sbaws ©gS)ls a(55my) Guglhs

Ao azres Ladosslie )l gae o) Gl Jad
A el ol g5 s i) Sliogas
b VoSl i sl a8 b bS50 slas G
Sy losae alal) 5 e Jad 0 455 jpa> g e
S8 1 Shee a5 ools lis 50 Sldllae ls asl ansls
ol w95 ,lo oolitul 0,90 (slasbn] LS o aw il
£8 Jolos oolS e i i3 )0 0 g yenile FA
o=l @ls .(Mahoro et al., 2008) wil oo el
Cawd by 3blie jo 4SOl s a4y aeo o lis Gudos
JSUPETRI TSRS JISE PRt o
shls el as caul Syg0 4 aisS (ol Jlisle 8,k

558 5l (Garmendia et al., 2006) < ils 59>
)_‘aj 9 al.m)| “_,’_lio 0053 )L»_‘>Lu.1 L .‘a}sfo 61'“)?"“'“

abul, o5 cogen sla i 5Bl e GBS 50 aw
ols plas addllas 590 Juad g3 p0 0 455 joa> L aie
Vool S diw plp k8 L LS o slass 4 les oo
2,5 oylal e VoY gl I b LS o sl g e sl
5 4555 Hax G S Sode dlall) (e
Aoy e Yool i el 1 Lz o slass gl yuscio
30 2 50 @Yl oSl el (S0l 5 (VL oSl
a8 b b o olaws s . cldls 0gz g dslllas 050 Juad

32 Led 655 jaa> g yie Bl Ve 5l piden dis pl

262000 263000 264000 265000 266000 267000 262000 268000 270000 27000
L L 1 1 1 1 1 1 L 1
=
. < 5 | =5
g + 4 +°L:_":}-v}'_1—-J'*-£_L—’-I-/-‘- -L__.*_...L + +he
g 8
k3 2
N
P N’
P %
g4+ + 5 + 4 + + 3: ek +1g
2 2
3 2
g4+ + + +r8
] §
2- + + ok +rg
2 2
3 El
2 + + 4 +r8
2 8
2 a slainl; s
[ QRSELRC PGNP R,
She s b et sl Bl f
o lefii.n s aiatic blE ’ t
g+ + + + + % 3 +rg
| e ot . : i
"
- .
00306 12 18 24
Ml e e Klometers ) 3
£ -+ i t + =+ "+ + + % +re
RSN
$ ] g
T T T T T T T T T T
262000 263000 264000 265000 265000 267000 268000 265000 270000 271000

Sl 9 L) Joad 99 33 olow g5 )10 (oS Ty aldli -F &



\id

Y gl ojles gl JL /,//M)n/
~

L anlllas 890 dilate ;o aSbul 5105l oo Lgo | ol
o=l ol el e (al8l adlare ot (gl ) a8l
o=l ST ez o I8 51 gl plgie 4y e
el b lakal; 665 ool (Jome @59 ol 5kae 2365
Ot 0 Gl b 458 ol bled Lol oslas ylas s 4
3 ey oolie o 4 (lond cblix e
VU Cugho, lime b 03 slacass 53 5 Yl olelis)
258> 4§ thn Jled 65 (nl 4 00 o Wi oo
Fernandez ) ol atisls o5 o b g aéd po 3L 4o

(and Azkona 1996

iz s )8

».\_:‘9_\50 d.agf Oliuu)) wal.Lzo 6)L~UJM Slleo
2 a8 il (Shpse tng slagts) 0 Gl 25N
ol Lgl.m:b‘; LS‘)-.’ YL coonl b (sbliog.»)) IRPRE u]
oS plaaisS 5l OleS e rizmen 358 o0 end Za e
Olymms dm ol el liallin ) Conglhe (555!
Og—ad solaul dJGLA Glaww) ooy 6L®ua>L.u
Sz Wlgioe 95 (alw ) Sungllae Joo g 4k
2tlios pope Glllas 45 L &S placoser (ou)n
ol a5l s 5,50 adlaio jo .09, ,5a 15
A el Sl b jslad 150 b @i o slaasals
CNES N JRUE. REDREA FOPE PR N U gCOR Y
Sl luds (G Glged b jloaSas (ST5 000 oo
Gl S5 5l b ypsie ol .casVl Gble cpl o 45sS
. J.S‘A.?- L;Q)Pw’) L: 9 OO)}?'(JLA 6LQJ§~>
ool aal Ghpae g Bl sloasly cnl by
3 05s Gy WS o ansllas 5l Jol> s
WilgS e aie S pl 0y0e yo ablas sl W ales
ol 8L g (So,950iws byl i bas el
ool (Sily 4 dazgr Lol dalaie o b bbaSlis
J .. S ij_] ‘@Lﬁab’::‘“‘%,)’ 3 ,,. 3 dJ. OLSAM b”js)L)
ey o0 S A 5500 bl (nl ol (6,10 0 00

Xl

Cmgdbao sl )3 50 Jalge gy AVAV B g 0l
S5 o Sittaeuropaea) (S JS 1S oS

gb g 2o Ve 5l eS el gRe il Ve 5l iyl
poe 3 bl s an & il o 00,58 by
a il S8 L LS50 (ol slass 55 4T jea>
Ol e ol 4 v oo el 1) e il Vel s
455 Hya> pae g jpa> Bble gt Wlgioe it
6,13 il ol 4 4z g5 b atdlasS SIS e 1,
Sl s & iy b )0 45w (o0 Slai
LS ol ol 5 o slagl i Cysgana o b
30 g8 pl Slaalie dlasy wdalllas 050 435S Slasalive
Jodo oo ol oud iy 5 S el L bl
shls a5 Sl ;o olow 55 ls Slaslive slass
Vool i plp Sl L kS e (VL Slas
Jad ol o ams jo .l lidl s e sl
(o Vol G dw plp S5 L 1250 olaws e
5 Sladlhae .cuils 4565 jgax b (g)lo gome alal; i
by 5o olw w8l ol 5l solaiwl 0gxd 50
bl Jledl 5l obw g8 yls aS sols lzs LT (slaosS
A8 oo (5 lo0g it o5 il zU doye lle oS
alal; asdllas 9,50 ailais o .(Bocca et al., 2007)
Siigmzls 2o )0 5 ol CoSI0 j9a> (550 s
03 ,5S gzl 9929 55 el ol Jdo aels casod
Cwd iyl (ol LIe de8 a5 el Ll s o

P sn Cymne Sz

Sy b ik
ol ST 025 2 Fike (BT e sl s |
S et 5 e Glg oo aslllan 550 ddlaie ;o asS
Gt £ 0aS e Julse I (S Sl oges
S5 0sz g el g IS slapingwsST o aLS
Mlyse €15 5 AL Gy T3 (o 558 el
Lo g ggare yo Al cllas (ol (oo Jdo
S @) jl AW Ceald Koz )0 s S
15 e A e ol oglis | 45 aiiS o
Gibem LSle dihaie o el (IBEIL Cela s
L L R slaosys bires 5 00,8 o 5 a5
S5, Gy Loyl 15 aS 048 e oy il 45T coJle



Yy

. 0UBs J108 93 )3 (Dryocopus martius) sbaw ©gS)ls a(55my) Guglhs

N.S. 2005. The effects of extreme forest frag-
mentation on the bird community of Singa-
pore Island. Biological conservation, 121: 135
-155.

13. Ceccarelli, P.P., Agostini, N., Milandri, M.
and Bonora, M. 2008. The Black Woodpecker
Dryocopus martius (Linnaeus, 1758) in the
National Park of the Casentine Forests, Mount
Falterona and Campigna. Quad. Studi Nat.
Romagna, 27: 143 - 154

14. Diaz, 1., Armesto, J.J., Reid, S., Sieving,
K.E. and Willson, M.F. 2005. Linking forest
structure and composition: avian diversity in
successional forests of Chiloe Island, Chile,
Biological Conservation, 123: 91-101.

15. Drever, M.C., Martin, K. 2010. Response
of woodpeckers to changes in forest health
and harvest: Implications for conservation of
avian biodiversity. Forest Ecology and Man-
agement, 259: 958-966.

16. Fernandez, C. and Azkona. P. 1996.
Influence of forest structure on the density and
distribution of the Whitebacked Woodpecker
Dendrocopos leucotos and Black Woodpecker
Dryocopus martius in Quinto Real (Spanish
western Pyrenees). Bird Study, 43: 305-313.

17. Garmendia, A., Carcamo, S and.
Schwendtner, O. 2006. Forest Management
Considerations for Conservation of Black
Woodpecker Dryocopus martius and White-
backed Woodpecker Dendrocopos leucotos
Populations in Quinto Real (Spanish Western
Pyrenees). Biodiversity and Conservation, 15:
1399-1415.

18. Kneib,T., Knauer, F. and Kuchenhoff, H.
2011. A general approach for the analysis of
habitat selection. Environmental and Ecologi-
cal Statistics, 18: 1-25.

19. Kuchler, A. W. 1967. Vegetation Mapping.
The Ronald Press Company Net Work, pp.
472.

20. Machar, 1. 2010. Use of concept of umbrel-
la species in landscape ecology for assessing
the impact of investment projects implemented
in the landscape. Journal of Landscape Stud-
ies, 3: 13-27.

0 )| ol )5 aalipbl US89 05 cimgh 5 (290!
\a% u‘)_e‘) olKidls ‘s'.mb @L;.n caSlisle S NEYES%

Ao

ol AYAY 6B 9,8 cpled g0 woghle )l Y
VYol oRasls oljlaasl . ! Jles sy

Ao

Lo cbilas ool AYAA L& wnle Lok ¥

Ao YV v u...)‘.) o|) RURWES

=50 Gz b V(6w pe S yass axliS F

55 Bisel Sz pgd sy 5 MRz b aglis B
AYAD Lol

Asas OVY a8 ol e
oS le ol gy bl YAz golie ayly T

e S,L o (Dendrocopos medius)  F s yus
aio ¥ oojled ganb Cugslame 485 LS
Y-r-v1o

8. Alizadeh Shabani, A. 2006. Identifying bird
species as biodiversity indicators for terrestrial
ecosystem management, PhD thesis, RMIT
University, Melbourne, Australia, pp 173.

9. Antongiovanni, M. and Metzger, J.P. 2005.
Influence of matrix habitats on the occurrence
of insectivorous bird species in Amazonian
forest fragments. Biological Conservation,
122: 441-445.

10. Bibby, C.J., Burgess, N.D. and Hill, D.A.
2000. Bird Census Techniques. London: Aca-
demic Press. 302 pp.

11. Bocca, M., Carisio, L. and Rolando, A.
2007. Habitat use, home ranges and census
techniques in the Black Woodpecker
Dryocopus martius in the Alps. Ardea, 95 (1):
17-29.

12. Castelletta, M., Thiollay, J.M. and Sodhi,



Y gl ojles gl JL /,//M)n/
~

YA

21.Mabhoro, S., Yanagihara, C., Fujii, T., Yui,
M. 2008. Nest and roost tree characteristics of
the Black Woodpecker Dryocopus martius in
northern Honshu, Japan. Tohoku Journal of
Forest Science, 13: 1-17.

22.McNeely J.A. 1994. Lessons from the past:
forests and biodiversity. Biodiversity and
Conservation, 3: 3-20.

23. Marsden, S.J., Whiffin, M. and Galetti,
M. 2001. Bird diversity and abundance in
forest fragments and Eucalyptus planta-
tions around an Atlantic forest reserve,

Brazil. Biodiversity and Conservation, 10:
737-751.

24. Mollet, P., Zbinden, N. and Schmid, H.
2009. An increase in the population of wood-
peckers and other bird species thanks to an
increase in the quantities of deadwood.

Schweizerische Zeitschrift fur Forstwesen,
160: 334-340.

25. Rolstad, J., Majewski, P. and Rolstad, E.
1998. Black woodpecker use of habitats and
feeding substrates in a managed Scandinavian
forest. Journal of Wildlife Management,
62: 11-23.

26. Rolstad, J., Rolstad, E. 2000. Influence of
large snow depths on Black Woodpecker
Dryocopus martius foraging behavior. Ornis
Fennica, 77: 65-70.

27. Rolstad, J., Rolstad, E. and Oyvind, S.
2000. Black woodpecker nest sites: Character-
istics, selection, and reproductive success. The
Journal of Wildlife Management, 64: 1053-
1066.

28. Scott, D.A. and Adhami. A. 2006. An Up-
dated Checklist of the Birds of Iran. Podoces,
1: 1-16.

29. Virkkala, R. 2006. Why study woodpeck-
er? The significance of woodpecker in forest
ecosystems. Finnish zoological and botanical
publishing board, 43: 82-85.

30. Wiktander, U., Olsson, O. and Nilsson,
S.G. 2000. Parental care and social mating
system in the Lesser Spotted Woodpecker
Dendrocopos minor. Journal of Avian Biology,
31 (4): 447-456.



YA . 0UBs J108 93 )3 (Dryocopus martius) sbaw ©gS)ls a(55my) Guglhs

The winter and spring habitat suitability of black
woodpecker (Dryocopus martius) in Shast Kalateh

forest, Gorgan province

S. Karimi'', H. Varasteh Moradi’, H. R. Rezaei’

Abstract I

Investigation of the ecological characteristics of wildlife species and determination of habitat
suitability for them is one of the main pillars for wildlife management and protection. In this
study, the winter and spring habitat suitability of black woodpecker (Dryocopus martius) was
studied in Shast Kalateh forest. Habitat characteristics, including forest vegetationtype, structural
characteristics of vegetation and topographic parameters together with presence and absence of
woodpeckers were recorded within each of 103 sampling plots with a radius of 25 m. The
Results of binary logistic regression showed that forest vegetation type, the number of snags,
fallen dead trees and trees with height more than 20 m together with habitat elevation (a.s.l.)
were the most important parameters affecting the presence of black woodpecker in spring.
Moreover, forest vegetation type, the number of snags, trees with height more than 20 m and
trees with dbh more than 20 cm together with the elevation (a.s.l.) and slope of habitat were the
most important parameters affecting the presence of black woodpecker in winter. The results
indicated that this bird species prefers old forest habitats composed with tall and thick trees
specially beech trees. Due to high dependency of species such as black woodpecker on the old
and undisturbed forest habitats, controlling severe exploitation of such habitats is therefore es-
sential for the conservation of such bird species.

Keywords: Habitat modeling, black woodpecker, habitat characteristics, binary logistic
regression
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