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This study is conducted to analyze environmental factors that affect the ecology of boreal digging
frog and use them as basic data for selecting (or creating) suitability of alternative habitats for survival
and monitoring method from 2020 to 2022 after boreal digging frog were relocated to the alternative
habitats in 2019. Analyzing the environment of the alternative habitats showed that the criteria suited
the followings: distance from wetlands, grasslands and rivers was within 5 m, the low-rise grassland
was 6,000 mz, soft soil was at a depth of >20 cm, and the area of permanent wetlands was 5,000
m’ wide. As a result of the correlation analysis between meteorological factors and population (n)
and breeding, there was a significant correlation between rainfalls and breeding (p<0.01). During the
monitoring, it was confirmed that the SVL (Snout-Vent Length) and BM (Body Mass) of the trans-
located population were maintained (p>0.05), and it was found that the proximity of the habitat and
spawning pond, securing food space (grasslands), soil quality, and wetlands could function as an
alternative habitat if conditions were met. As a result of analyzing the meteorological factors affecting
the population of boreal digging frog, the SVL had a statistical impact on the minimum temperature,
maximum temperature, relative humidity, and the rainfall (p<0.05). In the case of breeding, rainfall
was found to be affected (p<0.01), and the population was statistically affected by the average temper-
ature, minimum temperature, and relative humidity (p<0.05).
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Fig. 1. Alternative habitat and habitat site (A, B) of boreal digging frog in Pyeongtaek.
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Table 1. Assessment items and factors for optimal site selection of boreal digging frog habitat restoration by Shim et al. (2014)

ss:z;nent Assessment item Assessment factor Scoring criteria Suitability
Distance from wet- The spatial relationship under 150 m 100 El
. 150-300 m 70
Space land, grassland, farm, (distance) between the
stream, rice fields habitat and its surroundings 300-500 m 40
’ g Over 500 m 10
Insect habitat space being Over 1,500 m’ 100 [m]
Feed Low-rise erassland the food source of the 50-1,500 m’ 70
b £ narrow-mouth frog (Kaloula Under 50 m’ 40
borealis) None 10
hat th - h
Sp;‘r‘;e ! (]a; tl € l“agor“ “Z’.O;“ Over 20 cm depth of soft soil 100 =
Cover Soil quality g {Rafous Bo e‘.l " Under 20 cm depth of soft soil 70
can burrow and hide
None 40
underground
Over 500 m’ 100 (]
Water Area of permanent Permanent wetland 300-500 m’ 70
(breeding) wetland with water Under 300 m’ 40
None 10

Table 2. Average monthly temperature (C), humidity (%), total rainfalls (mm) of the studied area and population size (n) of
boreal digging frog during the study (2019-2022)

Average Average Rainfall Population size (n)
Each year of month q N P——

temperature (C)  humidity (%) totals (mm) adult sub-adult froglet V'S total

June 21.9+1.5 70.3+£9.7 96.5 20 - - - 20

2019 July 25.4+1.9 78.3£12.9 224 76 8 - - 84
Agust 26.4+2.3 79.2+6.5 169.5 21 4 470 - 495

September 21.9+£2.5 79.4£11.0 190.5 - - 7 - 7

June 23.1+1.7 76.3£8.5 119.5 7 - - 1(V) 8

2020 July 23.3+1.9 85.3£8.6 229 15 1 - 70(S) 86
Agust 26.6£1.6 89.5+£7.0 353 1 - 61 10(V) 72

- July 272422 79.149.5 155.5 24 19 - 7(S) 50
Agust 254422 82.6+£12.0 137 3 4 10 - 17

June 26.8+1.8 74.2+11.8 163.5 1 - - 30(S) 31

2022 July 25.4+2.8 81.5£7.5 146 4 - 3 10(S) 17

Agust 21.9+£2.7 86.8+9.1 129.5 - - 7 - 7

"view, “sound (mating call)

o] 29 MAFet 714 acle] FAEA A, 2020199 g tHAA A A A (2) Beks Ak 8] Al E
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Fig. 2. Measurement of SVL (Snout-Vent Length, mm) and BM (Body Mass, g) of boreal digging frog during the study (2019-

2022).

Table 3. Non-parametric statistical analysis (Kruskal-Wallis test) of SVL (Snout-Vent Length) and BM (Body Mass) of boreal

digging frog during the study (2019-2022)

Kruskal-Wallis test

Gender Year (n)
SVL BM
Male 2019(69)-2020(15)-2021(13)-2022(3) p>0.05 p>0.05
Female 2019(48)-2020(8)-2021(14)-2022(2) p>0.05 p>0.05

Table 4. Generalized Linear Mixed Model (GLMM) for effects of SVL (Snout-Vent Length) and BM (Body Mass) of boreal
digging frog on meterological factors in the year (2019-2022)

SVL BM
Meterological factors (year) > 3
df X p-value df X p-value
Average temperature 1 0.137 0.711 1 0.419 0.517
Minimum temperature 1 5.630 p<0.05 1 3.086 0.079
Maximum temperature 1 5.974 p<0.05 1 2.117 0.146
Average humidity 1 7.095 p<0.05 1 3.575 0.059
Average rainfall 1 4.150 p<0.05 1 1.532 0.216
£ Zo] A Ao FRAHY gol BAHoR from@ /gaclon dethgs
ol AT FEFE vIAE 71 ede 4T 2 0.05). g0l A7 HoldFol me} 2ol & YEhH
o ARl A AR L, AnA L BAGE 45 (6], 1o Ashe A4aE WD AR B
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Table 5. Pearson correlation coefficients of the number of individuals captured boreal digging frog and breeding meterological

factors in survey sites

Population size (n)

Breeding (mating call)

Meterological factors

2019 (y) 2020 (2y) 2021 (3y) 2022 (4y) 2020 2y) 2021 (3y) 2022 (4y)
Average temperature -0.151 -0.646" -0.086 0.070 -0.107 0.278 0.065
Minimum temperature -0.122 -0.808" -0.038 0.039 -0.041 0.274 0.128
Maximum temperature -0.143 -0.264 -0.154 -0.032 -0.358 0.253 -0.113

Average humidity -0.133 -0.635" 0.140 -0.047 0.212 -0.085 0.001
Daily rainfall -0.220 0.000 0.162 0.059 0.707" -0.013 0.744"
"p<0.05, ~'p<0.01

o] Holdo| FEFE 7 A= 2R AT 5 Ut Il
Ag 2 W] FaEs Ay, MAFe Hdrle
(p<0.05), HA7](p<0.01), FHF=(@<0.05)9} A2
2 fForstHon, Hae FyeFp<0.0)T 2 H g
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