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Relationship between Abundances of Kaloula borealis and
Meteorological Factors based on Habitat Features”®

Rho, Paikho

Department of Environmental Planning, Keimyung University.

ABSTRACT

This study aims to assess habitat feature on the large-scale spawning ground of the Boreal Digging
Frog Kaloula borealis in Daemyung retarding basin of Daegu, and to analyze the relationships between
species abundance and meteorological factors for each habitat. Fifty-seven(57) pitfalls were installed
to collect species abundance of 4 survey regions, and high-resolution satellite image, soil sampling
equipment, digital topographic map, and GPS were used to develop habitat features such as terrain,
soil, vegetation, human disturbance. The analysis shows that the frog is most abundant in sloped region
with densely herbaceous cover in southern part of the retarding basin. In the breeding season, lowland
regions, where Phragmites communis and P. japonica dominant wetlands and temporary ponds
distributed, are heavily concentrated by the species for spawning and foraging. Located in between
legally protected Dalsung wetands and lowland regions of the retarding basin, riverine natural levee
is ecologically important area as core habitat for Kaloula borealis, and high number of individuals were
detected both breeding and non-breeding seasons. Temperate- and pressure-related meteorological

elements are selected as statistically significant variables in species abundance of non-breeding season
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in lowland and highland regions. However, in sloped regions, only a few variables are statistically

significant during non-breeding season. Moreover, breeding activities in sloped regions are statistically

significant with minimum temperature, grass minimum temperature, dew point temperature, and vapor

pressure. Significant meteorological factors with habitat features are effectively applied to establish

species conservation strategy of the retarding basin and to construct for avoiding massive road-kills

on neighboring roads of the study sites, particularly post-breeding movements from spawning to

burrowing areas.

Key Words : Daemyung retarding basin, Habitat, Boreal Digging Frog, Rainfall, Spawning site,
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Figure 1. Study area in the Daemyung retarding basin neighboring the Dalsung wetlnd and survey sites of

A, B, C, D location of the basin.
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Table 1. Microhabitat variables on terrain, soil, vegetation, and anthropogenic disturbance measured for each

survey site.
Variables units A site B site C site D site
Elevation m 20.2 14.5 19.1 18.5
Termain Slope % 0.0 1.2 43.7 51.6
Aspect - flat flat ENE NNE
Distance to sink m 43 3 168 66
Depth of soil cm 25 n.a 41 52
] Soil texture - coarse silty n.a fine clayey sandy
sl Water drainage - poor n.a very poor good
Soil color - brown na brown brown
Distance to nearest tree m 2 123 3 20
Herbaceous terrestrial cover % 10 0 80 50
Herbaceous aquatic cover % 0 60 0 0
Vegetation Shrub cover % 10 0 50 20
Tree canopy cover % 40 0 10 0
Dominant spp. i Metasequoia  Phragmites Salix spp. Miscanthus
Spp. Spp. Spp.
Distance to paved road m 25 83 220 82
Disturbance Human activities - tra.il and drained pit levee levee
bicycle
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Figure 2. Mean number of individuals detected per each visit between breeding and non-breeding season during
survey period on four sites, Daemyung retarding basin, Daegu. Error bars represent standard errors of

the mean individuals detected.
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(McMenamin et al., 2008). 4+
717t FF71 & 23.1°C| 1, 7] 19.0°C
F17]2 283°CE JERSTHTable 2). %]
S5 A 95 AR e HF AL

w9} A 2AeEE ZH7 259°CE) 15.9°CE
wlizo) o] % 9 A|7] &(15.6°C)Et} =& Ao

2 ZAME 9 tHHong and Yi, 2016).

e el WA d¥s FE T8
71} aRlo® 4 $ktH(Gomez-Rodriguez
et al., 2012; Ko et al,, 2012). ZA713F = 14|17
HPrr o gk 1.64mm, Y75 H gk
2 29mmE Ho|x itk ZAP|ZIAA 1A1ZE
A4S 79 19 21.5mm=z F=Hch
A 9] 20149 % 7 FF2 1,072.1mm
ojgloem, 2A717H5Y 15¢-109 319)9] W

ey 23 776 TmmE 20149 F AT
oA tEk 72%7F ZAMA 7)o WHL) 4538 A

7]_/\0] O~ 1.

oTEaT T = 1:.2

ZFt Bt 33.9mme} 2.69
(Table 2).
ZAPZ|Zbel 7158 B
o2 7RAZE o B
TAE 624
717t F 1AZE

Lo

o~
tlo
i
o
¥E
KV

4
FHof

F4 18mso® #=H 9t
(Table 2). &3} #HH 713 e0lor PF3
719+ 19.0hPa, &A1 7]%} 1,004.2hPa, 2 123}
719} 1,013hPa, A3l %715} 1,009.3hPa, 3
Tl 7]9k 1,011.5hPa2 YERSTE

o7 v

= d
g 71decles HeEELS T4m)s,
3L

8

BEole] Ed MAFS 71T G
A Az, Ake)eh vk wet Agolst
Al debsth Aol HA7L, AAG
T, o)EHen, AUsE, F71% 293 Wy
o] ZYUNILI} w&

o
FAABAZ Holu v}
(Table 3). & w2ty |de Le@H 7L
p=0.015, HA 7] p=0.026, 17
AWLE p=0.008)9} HHH 714 eQd7} o
(@A 715} p=0.008, 13 H71 p=0.015, A

rlo
A
I
=
2
>

71} p=0.006, HtalH 7Y p=0.007)2} &
dE 71 aloA A el #AE

o=
Uehli gie 2=o #dd HFatrle, HA
s

H «
71%, Az, HAA A<, sl
o] Skt wo] MASFE Aade
2 FAEATKTable 3).
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e 713 a13 FAACE frong HE)

Ul Holx 9ltKTable 3 %), HAH
AA 9] H7] &(p=0.011), F*7]-2(p=0.008),
2] 117] 2(p=0.014), AH L= (p=0.019), A %4
SE(p=0.021)9} AA el 912 BA A9
T71&(p=0.020), F7]L(p=0.020), A =4
LE(p=0.014)= FFT(a=0.05)ET} Yol &
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Table 2. Daily meterological characteristics of the study site derived from the nearest Daegu weather station during

survey period (May. 2014-Oct. 2014).

Category Factor Abbreviation Unit Average j;i?i?(r:l
Mean temperature AVG_TEMP °C 23.1 4.4
Daily Minimum temperature MIN_TEMP °C 19.0 4.3
Temperature Daily maximum temperature MAX_TEMP °C 28.3 5.1
Land surface temperature SFC_TEMP °C 259 5.9
Grass minimum temperature GRS_TEMP °C 15.9 55
Hourly maximum rainfall HR_RAIN mm 1.64 37
Daily rainfall DAY_RAIN mm 2.9 5.6
Rainfall
Rainfall in last week WEEK_RAIN mm 339 449
Number of days with rainfall NUM_RAIN Day 2.6 1.7
Possible duration of sunshine SUNSHINE Hr 13.2 1.2
Total sunshine SUN_SUM Hr 6.2 4.3
Sunlight
Hourly maximum solar radiation MAX_SOLAR MJ/m’ 2.5 0.8
Total solar radiation SUM_SOLAR MJ/m> 16.3 6.8
Mean dew point temperature DEW_PNT °C 16.0 5.0
Humidity Lowest relative humidity LOW_REL_HUMID % 42.7 16.3
Mean relative humidity REL_HUMID % 68.2 139
Vapor pressure VAPOR_PRESS hPa 19.0 55
Mean station air pressure AIR_PRESS hPa 1,004.2 54
Pressure Highest sea level air pressure MAX_SEA_PRESS hPa 1,013.9 59
Lowest sea level air pressure MIN_SEA_PRESS hPa 1,009.3 5.3
Mean sea level air pressure AVG_SEA_PRESS hPa 1,011.5 55
Highest gust speed MAX_GUST_WIND m/s 7.4 2.4
Wind Highest wind speed MAX_WIND m/s 4.1 1.3
Mean wind spped AVG_WIND m/s 1.8 0.6
Data source: Korea Meteorological Administration (2014) Daegu Weather Station (# 143)
Bag g edst Beel gt A0E Ueh 2 fo0% 7198e AUFH(p=0037), o]
ok w7 o] el s HAT| o] w2 el S 5(p=0.036), FHFE(p=0.027)% S7I%
Zol -t A7l Slo] BEe] AAFE (p=0.039)% ZHo® WKk =Pt A
AR E 1303 BAHCR felulgd  Ho] glor v, Y E Feow o|Fol
HAE de & o, S ZtFa AR o] e IS, s
e AAelA ol ARt EAAL = S HH)e ZEAAE UEtie, o=
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Table 3. Pearson correlation coefficients between the number of individuals captured Boreal Digging Frog and
meterological factors in survey sites by breeding(B) or non-breeding(NB) season.

Site A Site B Site C Site D Total
Meterological
factors Breeding Non.breed— Breoding Nor%breed— Breeding Nogbreed— Breoding Nor}breed— Breoding Nogbreed—
ing ing ing ing ing
AVG_TEMP -0.198 0.509* -0.050 0.472" 0.375 0.366 0.389 0.046 0.296 0.492"
MIN_TEMP -0.030 0.526**  0.146 0.470" 0.573** 0275 0.441** 0018 0.502%  0.454"

MAX_TEMP -0.290 0.494* -0.166 0.382 0218 0.454" 0.274 0.057 0.117 0.498*

SFC_TEMP -0.331 0.476" -0.249 0.361 0.171 0.392 0318 0.179 0.082 0.528"*
GRS_TEMP 0.186 0.469* 0.323 0.493* 0.615"* 0266 0.516*  -0.038 0.659**  0.402
HR_RAIN -0.098  -0325 0398  -0.051 0064 0271 0.068  -0.101 0.144  -0.303
DAY_RAIN -0.030  -0.331 0457°  -0.059 0052 0277 0063  -0.011 0179  -0.263

WEEK_RAIN 0036  -0.029 0.249 0.179 0.540% 0035 0012 -0.442° 0309  -0.191

NUM_RAIN 0.097 0.088 -0.063 0.494" 0.251 0.102 0045  -0.489" 0069  -0.063
SUNSHINE 0.154 0.374 0.064 0.507* -0.194 0.231 -0.540"  -0.056 -0.302 0.340
SUN_SUM -0.289 0.027 -0377 0102 -0.077 0.239 0.009 0.086 -0.215 0.112
MAX_SOLAR -0.359 0.221 -0.338 0.158 -0.062 0.342 -0.083 0.125 -0.252 0318

SUM_SOLAR -0.385 0.145 -0.392 0.034 -0.192 0.302 -0.141 0.115 -0.358 0235

DEW_PNT 0.151 0.367 0457°  0.450* 0.658** 0316 0.532*  -0.173 0.729**  0.290
LOW_REL_HUMID 0287  -0.079 0.371 0210 0254  -0.122 0.150  -0.323 0363  -0.195
REL_HUMID 0276  -0.032 0.482"  0.190 0.322 0.083 0.175  -0.390 0.443"  -0.146

VAPOR_PRESS 0.116 0.356 0453* 0523 0.704"" 0330 0.563"* -0215 0.756""  0.285
AIR_PRESS 0246  -0.463" 0212  -0.528"* 0002 -0.395 0134  -0.112 0108  -0.529**
MAX_SEA_PRESS  -0255  -0.430* 0.163  -0.587**  -0.083  -0357 0043 -0.063 0010  -0.489*
MIN_SEA _PRESS  -0200  -0.483" 0259  -0.469* 0034 -0.369 0.150  -0.159 0155  -0.540**
AVG_SEA_PRESS 0239  -0.470" 0213 -0.529** -0010 0397 0121  -0.113 0.100  -0.5.
MAX _GUST_WIND -0205  -0.058 -0.128 0072 0.149 0297 0.034 0253 0.124  -0.009

MAX_WIND 0207  -0.056 -0.131 0.004 0.107 0232 0.069 0.133 -0.090  -0.032
AVG_WIND 0194 0152 -0.208 0.067 0.166  -0.256 -0.279 0.248 -0317  -0.007

*p < 005, **p < 001

Ko et al. (2012)04] AA@ Al FA o) Wge] Ao feldge FAAE AU it o

ARgEe] Bparel mxe G IXAt. 5 B, Aol Bl HA72ot H

DAHA W] AAA Al AXNF C 2 AZRFLEIL EolEFE FUIRTHTable 3).

AN AFA 7] FAG o] AAFE  EE o]&H 2wt woRAY 2AK 15Y

2470 7178891 7hEEl AA71(p=0.007), HA  FFF FFol sl WEele FEE St

2}EE(p=0003), 179 Z5-F EH(p=0012), Tk &A D] WEe] MAFE Hwl
[e]

o]&H 2X(p=0.001), Z7]1(p=0.000)2} EA| 2(p=0.026)l| ATt EAAH o2 Foju]gt ghe
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