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1. 459 M3 2 #2984

TAEE Ad AEHE gestE Fdaer WAL AFF7 2 EX o] -9
Wstel mel mAA el AE MR A ZFash o] AstE i tk(Blair 1996;
Clergeau et al. 2001; Mckinney 2002). o] =& Q3] Z=A|37 AEF g3 4 2
Qo FEuwly glon wAX Ao &&H AAx Ta Faro] AvEI 9
tH(Shwartz et al. 2007; Ortega-Alvarez and MacGregor-Fors 2009). =A] U] ZA)
st A% B9, st FE AES =A TN Fdg AE AR H
o A=Y staF(biodiversity hotspot) 715 & 3 th(Fernadez-Juricic and
Jokimaki 2001; Morrison and Chapman 2005). =4 W] AE M A x]E= A21x] 25
of A ER ¥gE EAAH, thEe A3F el ofgh wek 44 A 22
Aol A 7191 ekE wAl 8 wjZol AAAEA s FREE 1w SA4S Tt
A a1 Q) (Fernadez-Juricic 2004). T3k T A] FA3} Zx|= 1 A7) A9 74
W G Zz7F goksta, 2719 o] A= T o] thEtH(Morrison and Chapman
2005). ol =AY AE AAT 2 LFH Fx, gl 93-S #HvH(Palomino
and Carrascal 2006; Sandstrom et al. 2006). WebA =A|o] AE A AR 57 3
g5 el =4 mA4 2 FE A 5o AT X vAE dFs e d

77 Bas,

s
a

10 FI

Wogx F98 EBFe A7 80]37] w&Eo]th(Marzluff et al. 2001; Sandstrom
A AARAEE dsstes 5o AR e F B &
UH(Blair 1996; Marzluff et al. 2001). ©] ¢1-Foll A
2 EAEke =4 A7 guate i 23] vAE
1etath gubrel= i AdAd 272, s d3skes A4A
of =Alste} dtHstE A Wzt (Mazgajski 1998; Smith 2007).
gurE e A Wl e §ol $AR AbSee A s A F (primary
cavity nesters) <. ‘—‘}E}?‘ﬂﬂ o] &3 UF FH SX= g AEF thoki 2
A7

=
AA e D45

£ o
Yo
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1. g2 5 Ad4 24

ol

guprg e A4 ol e Fol AR Abgdste dA
cavity nesters) 2.2, &AW (cavity-webs)Vol| A F3F2 2l 1S ghoh(Martin et al.
2004; Pasinelli 2007). LE°] vt UFogdsA= vt 22 429 47, 4
dA 279 AAAR o] &H7] witel AEF GFd 2 ATt B A
lth(Virkkala et al. 2006; Smith 2007). whebr] =upyte]f= Hl=eh FAdA A
AEeE e Fo HESE FE dAF(keystone species) 2 o] 7 2t} (Kotaka and
Matuoka 2002; Park et al. 2011; Gil-Tena et al. 2012). Drever et al. (2008)¢] <
TG AT dAAY 27 S Huate e TR, T oA ol Ad 4
o] FHAAE dTstith ol Wug Ut 27 g S UEde AxTe

24 olgd F Adge Mg
A

A Z (primary

12
ot

[o
&

Gk e AR dskel wig Wze Folvk wuhyE]FHiE HEAA AFEA
2RE AES Asshe A4A Solde /AN, aAES 44 g% 2 54 %
22 o] &3 (Mazgajski 1998; Smith 2007). whebr] @bt F7) o] &35k A4
A 53k apedel]l gk BA Akstel] wek Aol dedeo] FaAl HATh #49
S FHoR Huge i Hol, A, FF, AAA B9 & Edets g

AAA Age] g A57F 8% AH(Kosinski and Winiecki 2004; Mazgajski
and Rejt 2006; Pasinelli 2007). ti5-<] A G4 gupFg= BAlolY, =2 X
A % (nest site fidelity)E& 7F#17] wl&ol A AE Y%A (forest biodiversity)
A Hrlstes AESH A HEE ol 9 (Virkkala et al. 2006; Mazgajski and
Rejt 2006).

o] Aol  giAEe eAwtT#(Dendrocopos major; great  spotted
woodpecker)¢} 4] =t 2] (Dendrocopos  kizuki; Japanese pygmy Woodpecker)—t—
Ao A TdE oz AEdEE BARE LE=HE 2 o}l ou:] T JREdrx

S

_T_
Hevh(d st A3k 2012). 7 F FEjvetel A A #2 & —’F W= F

1) TA % (cavity-webs)2 TFHETAE o83 TEY A #AE e FYFA L
52 A9 4 ZP—L‘}‘CXl (primary cavity excavators), ©]Z% 5 A% (secondary

cavity nesters), ket %X E(weak cavity excavators) £ & A F T},




oA, eAETYE FHN 052 Aok obwelst BR EH A,
@, AR} BY He Aele] 24 Brat wd, HuvTels Ao} 4
BT, @3, FF FERY Y AR SA) @PHoR wAHE FolthAWe
St Qe 2012). @AZA SelhetelA] HEsISo R AR Gupre) 11EF)A

W9 2009; el A8 2012), e et Ayt s 53 =4
A Ao HS3te] FYU L JHE AHAAM HA #E FHiE Folvh(Park and
Lee 2000; Lee et al. 2005; Lee et al. 2010; Hong et al. 2013). watA #-& ABEjst

(&4

A 5 (ecological functional group) Well &3l + $& o] &3 2%
(multi-scale approach)2.2 EA] 4L Al=xHo =z Hlusty o|3] I F Y& o
e 7Hh
e o] A fH SAAA AAH v A EAg. ARt o
o] A7 eqmagee] A FA4S B 8 A AR A e
A 2 (Mazgajski 1998; Kosinski and Winiecki 2004; Pasinelli 2007; Simth 2007),
EASE 1% st 9 wAl 524 S Ao R I A oA mnE £
o]t} Kotaka and Matsuoka (2002)% 2l Abg 2 EAJol A g2 7} vhs
FE TAE AMEStE e AEFE AMste] Hlwstlvh AFE I mAC A
£ ol&dte e FTolv Aol7b AJARE F X EF eAEuAE )
UE SAV e 2 B ZAFY AAAE At dE S FATd S
= = A& ¢ 4 9t Morrison and Chapman (2005)
Hebda(2009)¢] A7-= A Aol e guatg] A g st o] A5
Al Hukte]7E A & AAA R dYste ot 54 A dig ade] ¥
Fobal, M A Qo] Ay Wik et vtk Alvh dAbA A
THE FAHoE IPH FUe] AT SASHA ol Gkt Wi A&
A, A AR7E vl F53 ol AuutEs H2 0] 15emE -2 ekl

K

o

A

MAete gty F 7bg Aol dH e s A3 2012). AdHow B =77}
T AT (L 24cm)et ¥ aste] 4k 5H o Aolet T HE A Ao
7} G Ao dAE.

o] AFME g Elel AUy s hor EA M 9@ FE F
¥ S4ol uhe wuTe) RS sobstel 28 A5 84S wasty, w4 U 4
= O FAE A 2/ AAA e webks AA st gk




O

a9

Fl

YrE

of AollA AREE FA W Z 2]~ E(Random forests)Z F-2H9| 2 5
=49 Z7te] gAA A Y (decision trees) R H 59 ZFo|th(Breiman 2001).
2l e dd RES 2] o L2 A58 AGAAE VA e RYPew
teE s dE(ensemble)ol gt gth(Liaw and Wiener 2002). sHEE 2]~
dole s 7IMTY vz JAEAUNTE Alelo AHRAE HaA

o2 o]Fo] WU H(Genuer et al. 2010; A 2011). AEsta A5

Ao, wAF Ao WE 7 AEHe o] e AW 71X
Kl

Ay

M
rlo

4

1IT1
rr

)
Me
2

tlo
b
S~
N
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2
ro ot S R P

s

of\
of\

R L —1 O 1t

(Cutler et al. 2007). w2}A wj7l¥ 4= 28 (parametric model) 3} 7+
A 7IH HE Al W4 7 594, O 49 A A (multivariate normality)
7Hgol fluls o] Agel o SlE EAel o¥ES 7HItH(Cutler et al
2007, Evans and Cushman 2009). &JA}4 5+

Sguje] FFLe WA @op F o HgHol

2
e

1

<
m\l

il
)
o
_?L
oft
)
)
z
(o
o
v
o
N
)
X,

al &
and Cushman 2009). %3+ d|4e] &o|3ta, =2 ./ A= Wy 7F Exsh
FEAAE EA-I} & 5 o] HE AEEA de 2xola Q)
)

2007; Gartzia et al. 2013

Az 2ES] dugFe FES ke FEZEH(bootstrap) EES FEo
£ AeR NFEY FE~EY gRe wHdo iRy FHS &3 £
9 AFE YHoR dojAy, APz iEE dWFow YW 63%7F FEX
Ef fPow FEH JAAAUTE FA I (Cutler et al. 2007). F AT
p/Hell A A etA deE mle] MGE 7HA AL MgE Afolol A HA o W &
Ae Austy UyFs AFAZHFAL 2011). o] HAHS ke FEXEH
of Z}z} Aldiete] SAFS At AP x| 2~E 37 Bl AS ke v
oMo gkl dSgke]l Ha, BF RdY AS tade dFHo] o] o3kl
AXFHLiaw and Wiener 2002; Cutler et al. 2007, 7#2 2011). ¥ E~EF %
e 59 u, FRoE FEHHA E3 UWA] 2RFEE Out-of-Bag(OOB) ©lolH
2ol FEg AP E2E 2¥L 00B HolHE k9 Ui By HAFAA <

& (error rate)S Ateta 2o AT E UE Y goe® A3 (Breiman
2001; Cutler et al. 2007). Breiman(1996) 418 259 A7|e} 22 A7 HZF
& A5E AMEste 243 QEFEY OOBLEF&o] Ads dATHS wilth
°]F OOBRifi&2 HEo HFE& Ax AMES did + s deEdg

(Prasad et al. 2006; Cutler et al. 2007). OOBR EF&9] o] &L dygxg~EQ 7}

M
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Fig. 1. Map of study area and the bird survey sites
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3. AR 24

MA S 2AbE Al A WFe] M AR =F(Habitat leveDZ 9|7 A¥ FF
(Landscape leve) &2 o] ZAFs+HthH(Table 1).
AR FE &4 A= 20139 59 3 23 4o YA E WESe] e
FHo R ZAEAY. Mg dAFAZALE 50m AL JVIFo® F$ 3m
Al F 300m* W A WY rE AMEetdar, iAo Wl wel 25ha v
38 170, 25-5Bha 270, 5ha o]} 370& ©]-&3FSthH(Shanahan et al. 2011). %
7 W wEe W F o wEe] FudFS FAsAT. duges AES
FA B ol A FAE MIde 5A4ES 7FAIL Adok(Pasinelli 2007; Smith
2007). whebA] wmprE] o] A A3 SEAS dolry] fdte] AR dHE W
£ F7hste]l zAbeRivh. e ngtel ok Amraty] o]l wo A7) Aolrt us=
73%, FEol FuAd we FA Hdeo] vrEA  yEldthH(Pasinelli 2007
ena et al, 2012). A vt 4 T ARE Al A A Y] R
T vdds e S glo] Cutler et al.(2007)0l A *}&5& T

w o »
)

o
-

9
,%

2 Agsen A4 942 dehi] el A4 Gt e g Q
gRP o o FolHEA, Azt PE AE, 7714 e oRE 2AHAL %

ARl A2 ArcGIS 9.3 AXE O E o] &3kl 201042 A] =AY B & 3ot

BE-A AFste EXYELEE &8st ARE AU A A A4
2 yehE A4 A8 A4(NDVE Normalized Difference Vegetation Index) %k

ASTER <1394 922012 059 09¢, sl = 15m)S o] &3t T3

]

|

o

Table 1. Description of predictor variables

Name Description

Habitat level variables

LogArea Log-transformed site area(m?)
Veget Vegetation type
egetype
sevp Deciduous(D)/Mixed(M)
. Habitat type
Habitattype .
Forested(F)/Artificial(A)
Forest management or not
Management

none management(0)/management(1)




Snag

Biotope

Fungus

NumofVisitor

NumTR

NumSnag

NumConifer

Treedensity

DBH2.5

DBH7.5

DBHI5

DBH22.5

DBH37.5

DBHmax

Present/absent of standing dead trees in survey site

absent(0)/present(1)

Present/absent of dead wood on the ground in survey site
absent(0)/present(1)

Present/absent of fungus in survey site
absent(0)/present(1)

Number of visitors
Small(S)/Medium(M)/Large(L)

Number of tree species in 300m® plots

Number of snags per 300m’ plot

Density of conifer tree

NumConifer= number of conifers/Treedensity
The total number of trees in 300m” plots

Density of trees less than 25 cm diameter
height in 300m’ plots
DBH2.5= number of trees less than

diameter/Treedensity
Density of trees 25 cm to 75 cm diameter

height in 300m* plots
DBH75= number of trees 25 cm to

diameter/Treedensity
Density of trees 75 cm to 15 cm diameter

height in 300m® plots
DBH15= number of trees 75 cm to

diameter/Treedensity
Density of trees 15 cm to 225 cm diameter

height in 300m® plots

DBH225= number of trees 15 cm to
diameter/Treedensity

Density of trees 225 cm to 375 cm diameter
height in 300m” plots

DBH375= number of trees 225 cm to
diameter/Treedensity

Density of trees greater than 37.5 cm diameter
height in 300m? plots

at breast

25 cm

at breast

75 cm

at breast

15 cm

at breast

225 cm

at breast

375 cm

at breast




DBHmax=

diameter/Treedensity

number of trees greater than 375 cm

Landscape level variables

Matrixtype

Urbanization

B10, 20, 30, 40,
50_AR

Road_density500,
1000, 2000

distroad_min

distroad_avg

dist_f10ha, 50ha,
100ha

Greencover 100,
200, 300, 400,
500, 1000
dPC 5, 10, 15,
20, 30, 50

Matrix type in 500m radius
Vegetated(V)/Agricultural(A)/Urban(U)

Urbanization in 500m radius
low (1) High(4)

Connected vegetation area within 10, 20, 30, 40, 50m

Density of roads in a 500, 1000, 2000m radius

Distance to the nearest road

Average Distance to the road

Distance to the nearest forest over 10ha, 50ha, 100ha

NDVI measured from 2012 Aster satellite image 100, 200,
300, 400, 500, 1000m radius

Landscape connectivity index within 500, 1000, 1500, 2000,
3000, 5000m

q dolr 7] Y HAx FHoZXEE 10m, 20m, 30m, 40m,

50m Ag Wl JtEF 2AFE XSS dA" A HWAHES AAtsAth
o

- 10 - "};—] 'II ]_]




(Martensen et al. 2008; Shanahan et al. 2011). EAISFHEE 1-42 FE3}o] W
st stlow, Aot mrete] 3 BAE dotnr] A AAAREH 7H
TWhE mEZAA S At MAAREH =R7A Y] Fd AYE bEste] 40
o]-¢-5} 9 th(Minor and Urban 2009). =29 %9 2% 500m, 1000m, 2000m= -
of Tttt AHHS ASdte HuateFe A AR A =A el A
Aot guate] ¥ JFS & 5 7] wiZel 10ha, 50ha, 100hao]/d<l AH#
7hA1e] A E Yol 73 tH(Hinsley et al. 1995; Natuhara and Imai 1999). A
A2 FHe x4 vEE B A SYEE dotry] fsjA ASTER 9745 ol&
stod F8 100m, 200m, 300m, 400m, 500m, 1000m NDVI #< Ab&E3ste] o] &3
Y (Minor and Urban 2009). A3 dAZ24X4S& yehl= W42+ dPC(percentage
variation in the total degree of connectivity by the probability of connectivity
metric) #& AAFsEATE dPCaEe 12 o]ES A&l A A4S UE
= xR, AR #-8A(habitat availability) 1@< E3H3F A% @ F3H 74

AAA B AH$slvk(Saura and Pascual-Hortal 2007; Gil-Tena et al. 2012).
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(a) Habitat variables (b) Landscape variables (c) Total variables
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Fig. 3. Important variables of present/absent D. major classification based on
Random forests. The mean decrease in accuracy for a variable is the difference
of the classification accuracy for out-of-bag data have been randomly
permuted. An explanation of the y-axis variables appears in Table 1. (a) Top
10 of important variables in Habitat level, (b) Top 10 of important variables in

Landscape level, (c) Top 20 of important variables in all predictors.
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(a) Habitat variables (b) Landscape variables (c) Total variables

siteNDVI 0
siteNDVI of  dPC50 b Lo(thfr%a 0
. 0
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Fig. 4. Important variables of D. major density regression based on Random
forests. The percentage of increase in mean square error(%IncMSE) is
calculated as the average increase in squared residuals of the data when
variable is randomly permuted. An explanation of the y-axis variables appears
in Table 1. (a) Top 10 of important variables in Habitat level, (b) Top 10 of

important variables in Landscape level, (c) Top 20 of important variables in all

predictors
2) =A wA 543 equne] FHRE 4
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(a) Habitat variables
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(b) Landscape variables
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(c) Total variables
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Fig. 5. Important variables of present/absent D. kizuki classification based on

Random forests. The mean decrease in accuracy for a variable is the difference

of the classification accuracy for out-of-bag data have been randomly

permuted. An explanation of the y-axis variables appears in Table 1. (a) Top

10 of important variables in Habitat level, (b) Top 10 of important variables in

Landscape level, (¢) Top 20 of important variables in all predictors
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(a) Habitat variables

(b) Landscape variables

(c) Total variables
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Fig. 6. Important variables of D. kizuki density regression based on Random

increase in mean square error(%IncMSE) is

forests. The percentage of

calculated as the average increase in squared residuals of the data when
variable is randomly permuted. An explanation of the y-axis variables appears
in Table 1. (a) Top 10 of important variables in Habitat level, (b) Top 10 of
important variables in Landscape level, (c) Top 20 of important variables in all

predictors
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Fig. 7. Random forest-based multi-dimensional scaling plot of artificial vs.
natural sites for two woodpecker occurrence. Artificial sites are colored

“blue” and natural sites “green”
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Fig. 8. Partial
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of random forests regression for two

woodpecker and predictor variables. An explanation of the x-axis variables
appears in Table 1. (a) LogArea, (b) DBH7.5, (c) dPC50, (d) distroad_avg
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WAL 2ES o83 FuTe] BE oF RYL V)] BA /W wuw
A3 w7 FAGNE dFF BF 29 FREE 43 07 2 11
A9 AolE LATHTable 2, Tabled). B4 7 2o 4% odmrira, 4
iy B o)@ 24 FA /WS o§d W wF9 oF HFHEs} %
HEHAT. FL OWFE A9E RS vadud eAguTed 4 AL
£2E B5 2P0 W5 FRE Aot EAGAW, oFEAxY Bl A
Mo AAFe B F 4 ATH(Table 4). Hrp7e e 4% oFEAsE nY
A MAA AR A4 §9 2749 Wt desel AA BPe P
wElel WHEYAE BR BYe ddy ASsd 229 BiAt Faus
= ZHHAL, A4A WA FPe FREA A dehdthTable 5)

Table 2. Model accuracy comparing the Random forest with traditional

statistic methods for D. major

D. major Models
RF. C BLM RF. R GLM
Habitat 0.81 0.92 0.68 0.79
Variables | Landscape 0.76 0.95 0.59 0.65
Total 0.82 0.92 0.65 0.79

RF. C_ random forest classification AUC value, BLM_ binomial logistic regression
AUC value, RF. R_ random forest regression fitted correlation value, GLM_
generalized linear regression fitted correlation value

Table 3. Model accuracy comparing the Random forest with traditional

statistic methods for D. kizuki

. . Models
D. kizuki RF. C BLM RF. R GLM
Habitat 0.69 0.92 0.66 0.77
Variables | Landscape 0.80 0.91 0.62 0.66
Total 0.78 0.92 0.69 0.82

RF. C_ random forest classification AUC value, BLM_ binomial logistic regression
AUC value, RF. R_ random forest regression fitted correlation value, GLM_
generalized linear regression fitted correlation value
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Qurs AYEPe] APTAE mgel me) d@Ze] B AEHUL, FU 4
B AFw ol g8 5ol Y e 39S welthTable 2, Table 3). 245k
Te FREE d3et dud AARFL AN 947 vl oF e wrw
TN, AYEL2E R A AAA AYAF WA, ABY A%,
A @Ae] We7h AEE T (Table 4). AGThTFe s A9 WS o] 3 45
of w3 gk Fol 7k YA, H4A QA WEE ol gHAe W, BP9
Zeo] tha ¥A UEhthTable 3). Agchpele Quksl 48 w@e N4 @
A3} 2km W W] B2 UE 2he W PYHRoM, AL st APRT
BE 44 wHe] Fa Wi UEyAw 1 e wMes AolE meTH(Table
5).

Table 4. Selected variables in order of importance for each model of D. major

D. major Seleced variables
RE. C Habitattype, siteNDVI, Road_density500m, distroad_avg,
B40_AR, B20_AR, B30_AR
BLM Habitattype, siteNDVI
RF. R siteNDVI, LogArea, dist_f10ha, B20_AR, dPC50, B40_AR
GLM LogArea, management

RF. C_ random forest classification, BLM_ binomial logistic regression, RF. R_
random forest regression, GLM_ generalized linear regression. An explanation of
the variables appears in Table 1.

Table 5. Selected variables in order of importance for each model of D. kizuki

D. kizuki Seleced variables
RF. C dPC15, distroad_avg, dPC20,10,30,5, Greencoverl00
BLM LogArea, Habitattype
RF. R LogArea, dPC20,15,30,50,10, distroad_avg
GLM LogArea, Road_density_2km

RF. C_ random forest classification, BLM_ binomial logistic regression, RF. R_
random forest regression, GLM_ generalized linear regression. An explanation of
the variables appears in Table 1.
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and Lee 2000; Fernadez-Juricic and Jokimaki 2001; Mortberg 2001; Hong et al.
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o g Atk FEe -1 L3 2 Qg FRBoY Bl AE 0
of FA7ke e vhehilwl, 4ol AS el e eItk (Tucker et al. 1991). 4]
B ABF} FeEE £F % AQ) web Gebdvh NDVI g Aol AHga
d49g0l Ha Adel A4 Auwe deunz, A45t 45 £F Aol
W gue R 44 A5 $Fe Golu] a4 AEF 1 (NumConifer)

AAA SE W5z A X3 AAAW 1 dFe mm g, Nxﬂs—a obatr) A

LES AzsteEd(HE o9 A3A 2012), olE =F9Y 45 2 AF 9 F2& 4
T2 AR Adder] mol AAA W AR Hupgte] ] Hol Aol Fa
g TS st Zlow dddEn. FAE £1(2009)8 Aol ofskd e AT e] &
o &8k Zﬂ—’?%?f—ﬂ‘—?ﬁ}?ﬂl(Dendrocopos leucotos quelpartensis) 3§k ILARE
AN Holztd S A7] wjEol AR F Tzl o529 AMAd dFS 7
2 Aolgta FAs AT A #E Wes eAgtTrE Hgrgtele] vl
A3 Ao yehuked, o= ettt Aty Bo w9 A7|7F A
A AES SIE Holo] ¥ #Y] WFoR 5% 4 vk Smith(2007) & 24w

g et Awohe] (Picus viridis), 3BTl (Dendrocopos minor)e] AL
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ZHE Ak v 7}77}% 7291 500met 1000m ol o] =4 AZAEE e
dPC5, dPC10%k HutbE 150075000me] ™ Aol dAA AF(dPC15, dPC20,
dPC30, dPC50)7F T8 W= ey A4S B2t

2] (dispersal distance)ot Aol A& AHORE dgdnt. dubd oz AEFo A
A= F9 7]l vl gtk (Paradis et al. 1998, Bowman et al. 2002). Wa}A <
Awcitgo] wle) Fo] #e Auugtels A To] vy witd Fi w29}
of AAA WA oz oGt Mgt E FAAE Wy A3 A2

A& zo} o]Fsl= A Al F4F A (natal dispersal distance)”} 5.88kmZ

(Paradis et al. 1998; Gil-Tena et al. 2012) vl & & BEAAYZS 71x 2 Qo)
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AMAA FH A Agdle dZH = A WA Wes eAmt e EX
& A= AR UeEt(Fig. 9). 53] o Wes 73 Aty 82 24wt
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Abstract

The effect of urban green space
characteristics and landscape
structure on Dendrocopos major and

Dendrocopos kizuki distribution

Kyung Min Lee
Department of Environmental Planning
The Graduate School of Environmental Studies

Seoul National University

Increased urbanization typically leads to a reduction in forest bird habitat.
Woodpecker species prefer specific forest habitats and are particularly sensitive
to fragmentation condition, probably due to their high habitat specificity. As
primary cavity excavators, woodpecker provide cavities for other cavity nesters.
The richness of woodpecker have a strong correlation with the abundance and
richness of other forest species. Thus, woodpecker population management is
associated with conservation of biodiversity. The main goals of this paper are to
compare distribution of Great Spotted Woodpecker with Japanese Pygmy
Woodpecker depending on urban green space characteristic and landscape
structure.

Data collection was conducted breeding season from May to July at 45 of city
parks and remanent forests in Seoul and around the city. According to high
density of paved landscape and diverse human activities, urban green space has

specific characteristics. For that reason, habitat environmental variables as well
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landscape level variables were used at predicted models. Random Forests one of
the data mining techniques was used to develop the prediction model and
compared the predictive performance with other traditional statistics models such
as logistic regression and generalized linear model.

As a results, the area and vegetation cover degree of natural habitat were
important for distribution of Great Spotted Woodpecker and Japanese Pygmy
Woodpecker. The emergence rate of both woodpecker species decreased with
increasing distance to roads. Moreover, the connectivity with surrounding green
space was Iimportant to Japanese Pygmy Woodpecker and had a positive
correlation. Although the habitat connectivity did not significantly affect
emergence of Great Spotted Woodpecker, it had a considerable influence on
dispersal to other habitat. The distribution of Great Spotted Woodpecker showed
that interior habitat environment was important than other landscape factors. On
the other hand, landscape environment factors were important to Japanese
Pygmy Woodpecker’s distribution.

For the effective conservation of woodpecker species in the city, fragmented
remanent forests should be protected and maintained considering the ecological
traits of woodpecker that preferred natural habitat. In addition It is needed to
maintain not inner habitat environment but external landscape structure and

connectivity.

keywords : Dendrocopos major, Dendrocopos kizuki, Urban green space,
Urban biodiversity, Random Forest
Student Number : 2011-23932

_36_



2 A g s

SECUL MATICMAL LMMERSTY



2 A g s

SECUL MATICMAL LMMERSTY



	Ⅰ. 서 론
	1. 연구의 배경 및 필요성
	2. 연구의 목적

	Ⅱ. 이론적 배경
	1. 딱따구리 생태적 중요성
	2. 랜덤포리스트

	Ⅲ. 재료 및 방법
	1. 연구대상지
	2. 조류조사
	3. 서식환경조사
	4. 통계분석

	Ⅳ. 결과
	1. 조류 조사 결과
	2. 도시 녹지 특성과 오색딱따구리 분포
	1) 도시 녹지 특성과 오색딱따구리 출현여부 분석
	2) 도시 녹지 특성과 오색딱따구리 풍부도 분석

	3. 도시 녹지 특성과 쇠딱따구리 분포
	1) 도시 녹지 특성과 쇠딱따구리 출현여부 분석
	2) 도시 녹지 특성과 쇠딱따구리 풍부도 분석

	4. 오색딱다구리와 쇠딱다구리 서식환경비교 
	5. 랜덤포리스트와 기존 통계 비교

	Ⅴ. 결론 및 고찰
	1. 서식지 변수와 딱따구리류 분포 관계
	2. 경관 변수와 딱따구리류 분포 관계
	3. 랜덤포리스트와 기존 통계 비교
	4. 결론

	참고문헌
	Abstract 


