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Abstract : The objective of this study was to analyze characteristics of distribution of amphibian
species and the affecting ecological factors. For the study, habitat environment factors were
determined and applied to a habitat suitability model for the data collected from the Seom River in
Hoengseong County and Wonju City, Gangwon Province, Korea between March 2013 to October
2013. The analyzed amphibian species were Rana nigromaculata, Hyla japonica, Rana dybowski, and

Rana rugosa Temminck and Schlegel, and a logistic regression model was used with the pseudo-absence
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data. The result of the model analysis suggests that the major factors for Rana nigromaculata are

distance to vegetation and rock and that for Hyla japonica is waterway. Rana dybowski and Rana rugosa

Temminck and Schlegel have similar habitat characteristics, but the latter is shown to be dominant

due to its wider habitat preference. According to the species richness model, the analyzed amphibian

species are shown to have tendency to move between valleys or streams. This study quantitatively

analyzed habitat environment characteristics using species distribution model, however, there is a

limitation in terms of analysis on food factor and connectivity with other species. Combined with

additional density or habitat analysis on birds or fish, this study can lead to more comprehensive

analysis on biological environment factors.

Keywords : habitat suitability model, amphibian, river corridor survey, species richness
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Figure 2. Field survey Jefl 2 <5-fA R RE
Table 1. Result of field survey
Spring season Summer season Autumn season Total
3 4 5 6 7 8 9 10
Hynobius leechii 2 3
Hyla japonica 1 40+ 1+ 4+ 5+ 7+ 1 3 82+
Rana coreana 2 2
Rana dybowski 4+ 1200+ 1+ 1205+
Rana nigromaculata 4 26+ T+ 6 3 13 2 61
Rana rugosa Temminck and Schlegel 3+ 2 1 1 3 2 12+
Number of observerd species 23+ 1,267+ 12+ 6+ 12+ 11+ 27 7 1365+
+: Estimated result based on noise analysis
Table 2. Environmental variables
Species Habitat variables Environmental variable Data source
R . at Rice paddy, Waterway for irrigation, wetlands, grass | * Land cover map
ana nigromaculata (O1RF =, 2011; %A% =, 2001) (built-up, rice paddy, dry field)
Lowland, Jand. shrub, forest. i o « Distance to land cover
. . owland, grass land, sl orest, rice paddy « Stream width )
Hyla japonica (&A1, 2010; AA3E, 2001; %A F =, 2001) « Distance to tributary River
corridor
Riffle, Grass land, Rice paddy, low-marsh + Embankment type survey
(A= $79, 2010; A H 2, 2003; A1 43H 2001) | * Adjacent land cover
* Substrate
Riffle, Rock, Stream, Grass land, Rice paddy, Low-mars |  (rock, sand, gravel)
,2010; A 783k, 2003; A AHEE, 2001) | « Waterway for irrigation

Rana dybowski
AFHL SA Y

Rana rugosa Temminck
and Schlegel
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Table 29} Zo] FHARE 531l A4 A2 ot Mol ek 7 Aol 7] flwel 7eE =
mlo] A-gskqlct 3ol p—value { 0.259] W5 AATHCH(A A2
7} ¥kE3} 2000; Manen and Pelton, 1997), £
3) MAIXINEY 28 T A= p—value € 0.259] 7|5 A-&3to] g7
T Bxo 059 MAEAH S AFdleles A A Hag A5t Backward Stepwise 9] A
e shtofol A @l AARE 7RI ek, AA A A G &2 P-value 0,255 WH5ote 23S AgskGlH,
P AARE dlSstal 9 adleS et 2y HA 9 —2Log L B34 A5 3t
Sh=dl ™ LIsHA o]-8-3ta QlthRushton et al., gon wmdol oZ F8AS Aeksls A F 3 5
2004), AAAAETA Y2 342 HeE H83 1}¢1 ROC(Receiver Operation Characteristic)=
o Fo AAH BEE 5T 4= 91, dFA A19] AUC(Area Under Curve) B3-S B3 A= }
EoF FRE At S T Tkt dolz skl 9t} ROC ZAL mulo] o= 84S Trlsl=
Qlth(Franklin, 2010), AR AgHAl B4 = 2] 71Z0 2 W7ol Eo|r s o].Q_oH A A 2= O‘jjn]—
B3] 8 (Logistic Regression)S 91431} ¥ U & 2ol mloksls Ao, niztwl 24
FYARS O 2 AE ¢ o, AR TAY = 23 Bo|rk 2848 ) ROC ZA9) AUC
7ol 2 AlofAolal 2 Y HISHARE 18 wzo] 19 7heE mE o] Ago) 2o Ao
T e AEE 7 AL tHEET &, 20135 Al ARsitAST 5. 2015; o|3|AT =23 2012).
At whEat 2000), £ 2F WollA ohE #a KHA1A 0] AT Zav o] =1 34T} 1A <]
of AuE 24T 4= 7] whizell S| A4 HAAH 98, 92 7lo] = AHF 220} 7Fo] A]
ol AHE SAsh=d f&sithEe7 5, 2013 A SaT} = 317 0] BT LA AL
Hosmer and Lemeshow, 1989). o]#]3t EAL& 4= oot =M A 4] ZAK|A'S ZHi15lod 250m A1)
ol Fe) Al FaFoll thet AR njdA 4 X stelct
et ks A e r Skt 7P A7t
wheba] oFA 9 *WX]—_E—@T%_%%&Q ﬁ‘ﬂe:j_ L Az o 72
gstel] Sl 2A LAY AR FEof gt
Aol A felet Aol Sl Aol tidt Hxw GAFE DA RAPA] R0 A= 6F0] WA
FE Hakslo] FERES AASIITHAE S, 2011 o], WAEA o] T o)l 47le] F& e
Newbold et al., 2010). %} Hpo] S04 HEO 2 99 uj&d (EE YASIL RAAEIARY
83 WS dAF O APt AAE gHES) & ol-&sto] AAR AT Bye =3t AN
04 E"ﬂoﬂ x3d %%HV\J ol Zdgt o &E Te] 9] AAX AT B4 ROC FA2] AUCE
S 7= Backward Stepwise 412 o] &35} th Table 3™ 0,772 §-9J5}4 Ugkeh, Phillips and
(Hosmer and Lemeshow, 1989), dut&¢l A48 Dudik (2008)& AUCZEo] oF 0,704 wff, B & o]

Table 3. Results of binary logistic regression analysis of Rana nigromaculata

Specie Habitat variables B Sig Exp(b) ROC Cut off
Distance to vegetation -0.001 0.265 0.999
_ Rana Vegetation in adjacent areas (%) 0.048 0.025 0953 0.77 0.25
nigromaculata
Rock 1.949 0.107 7.019
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Table 4. Results of binary logistic regression analysis of Hyla japonica

Specie Habitat variables B Sig Exp(b) ROC Cut off
Distance to vegetation -0.029 0.247 0.971
Rock 1.124 0.143 3.076
Hyla japonica - 0.75 0.27
Stream width -0.016 0.165 0.984
Waterway for irrigation 0.925 0.193 2.522
Aake gz oulg 2icha we 4 B4E T st AR Bur,

TE, 5P FHOR 24

o,
rlo
-IN
Hu
Lok 2

1y
i
o
¥

f

Fulah ARG A4 B4e 714

of

Figure 3. Habitat suitability map for Rana nigromaculata
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Figure 4. Habitat suitability map for Hyla japonica



Table 5. Results of binary logistic regression analysis of Rana dybowski and Rana rugosa Temminck and Schlegel

Specie Habitat variables B Sig Exp(b) ROC Cut off
Rock 4488 0.109 88.954
Rana dybowski Distance to tributary -0.013 0.184 0.987 0.91 0.21
Waterway for irrigation -3.610 0.191 0.027
Riparian farmland (%) -2.526 0.231 0.080
Rana.rugosa rice paddy in adjacent areas (%) 0.102 0.104 1.107
Temminck and — 0.95 0.26
Schiegel Waterway for irrigation 3272 0.171 26.359
Rock 4257 0.107 70.629
28 Table 447 0,752 £& Y BolFa o} AsHe(e14E 5, 201)5H: AAERS B
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