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ABSTRACT

The purpose of this study was to evaluate the performance of and to derive future maintenance-management measures
of the constructed alternative habitat for the Kaloula borealis at the University of Seoul, examining the period between
2015-2017. The research was constructed in 2014 and in a 191m2area. The performance evaluation was divided into
maintaining the habitat of the target species, maintaining the population and reproduction rates of the target species,
maintaining the habitat of the wild species, the resilience of natural ecosystems, and the harmony with the surrounding
environment. In terms of maintaining the habitat of the target species, soil collected from the existing habitat of the Kaloula
borealis and was the depth was increased to 30cm in the alternative habitat. An artificial water supply was required every
year during the supporting the spawning and hatching of other amphibians along with the Kaloula borealis. The sources
of water of the alternative habitat were both rain and tap water, as it cannot be maintained naturally. Additionally, the
Kaloula borealis thrived because it inhabited the research site and the average temperature was 26.2°C from April-June,
which is when the Kaloula borealis spawns. In terms of maintaining the population and reproduction rates of the Kaloula
borealis, they were evaluated to have stable rates of reproduction. In terms of maintaining the habitat of the wild species,
studies on vegetation and the structure of the characteristics of prey or predators will be needed. Also, alien species, such
as Humulus japonicus and Bidens frondosa needed to be removed to maintain the wetland ecosystem of the wild species.
In the assessment of the resilience of the natural ecosystems, the mud was monitored, noting the changes in the depth
of water, with steps taken to reduce the leakage of water. The mud collected from the Haneul Pond wetland, which is
located around the research site was piled up. Also, partial mowing management and the inducement of a natural vegetation
colony was required for vegetation management. It was also necessary to create porous spaces, such as old trees and tree
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branches to create a habitat with hiding places and feeding and spawning places for small organisms. In terms of the
harmony with the surrounding environment, the following threat factors needed to be managed: amphibian roadkill by vehicles
and pedestrians and artificial draining due to nearby user access. Based on the monitoring results, alternative habitat
management measures presented the promoting various waterside structures, in which amphibians can spawn and hide in,
managing the water environment consistently, managing the vegetation, focused on the habitat of the wild species, and
managing the surrounding environment for the habitat. The creation of an alternative habitat should be managed through
monitoring, reflecting the characteristics of the changes in the site. Also continuing efforts are also needed to improve
the habitat of the target species.

Key Words: Habitat Environment, Target Species, Wild Species, Resilience
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Figure 1. Location map of the alternative habitat for Aalouia borealis
in University of Seoul
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Evaluation methods

| Factor | | Evaluation item

Pre-construction Aerial photograph(location criteria)

Under construction

Maintaining the habitat
Weather conditions

After construction

Water system

| Maintain population and breeding rates H Appearance status Monitoring in breeding season(Aalouia borealis)

| Maintaining the habitat of native species H Foreign and agitated species Vegetation survey

| Resilience to the natural ecosystem H Ecological wetland environment Measures to improve the wetland environment

Amphibian appearance status Appearance of all amphibians

Harmony with the
surrounding environment

Threat factor

Composition techniques(soil, vegetation, water sources) ‘
Investigation of threat factors ‘

T T T = T [

Figure 2. Evaluation framework of creation and management
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1 Pre-construction(2008) 1 Under construction(2015) c: After construction(2018)

Figure 3. Changes in the environment of the alternative habitat for Aalowia borealis in University of Seoul

a: Before construction b: Constructing ¢ After construction

Figure 4. Process of construction of the alternative habitat for Aalowa borealis in University of Seoul

(2) HANHA 24 /1% Bk 71 B BAF A7, 01589 H17]eE 790 36Tl
Figwe 42 AEAPHSEL B30l AMAA 24 34S  9lom, 20163 890 37°C, 20079 7834 8o BHTE 3
BolZ3 itk Shim ef al(2014)¢) HSI &2 71Ze] 2w 3710)90) Hong ef a/(2017) 9] A7) 2w @%o] 714
Ede HEAE F0u B Aom ol FHSKE AL 71E So B@E LEE BT o4 W BuE 498 Holk
o8 ARSI AFHAAE dAMAA W EFS o Ao E HyHATh QAR 24 o]F Aek 2 WAL g
M 7HAL7IRTRE 7IE el AAAR FIRE FREW H = 47)9) 6~89¢) FF 7182 262C2 WEo| Ao of
e BE T 2AVEIE o BES A ¥ B Skm ygo) Qi o BRIt A2 390 997 5% A
siole e, A 2 SR Shim ef Al go wyg A 017dN e GBF B4 0] 20163 U3
o ‘oféﬁi jj]ﬁj%giio;jji j‘*}‘i— S7kelel ol Aol Egol Sslg A0R BuHgY
P T e S T e T T e O T AT 20159 6~899] AFEe AAEA RkrHFigue 5
AREOIIANL 2-3io] B2 8 dANAA W ABE Y g 2y 201 o150l AaA By, waE 2
S NS AR 0% o8 4822 B A FR I o wmoyg iz ganel 49 2 WAl islE 2
A Shim of al0L) ) HSI 9% /e 9747 BAe T 0000
500m” o1 o®, AAFA WAL 50m’ oo E AL 9 T ‘
A% ATYAAE GPEAE BHEA YT, A9Fe B .
278 T4 54 A4 BAWID 9 50%9) FRAE 34 WA e
ol YOAL YA AR U] 9 ZFo] RAFHO 7 o]Fo) ojglom, FARF A7l FRES Bl AN =& TH
A % goma o] g @ HaA|o] B TF 2L o k3L A TH(Figure 6 F2). AAIH Eo] thal4A)<]
oAl #Hel7t Bod Aoz Holrk AT Askr, v A 5 ASHY 9ol fls A ung
ef al, 013)& WFo] Aol 2 Ao solgt BE
(3) 714 a3 olg FEE| ol A%H EFFL o BAHYAE 3~
23 397k WRe] ARAYIQ 6N s AF  5E AT FAE AN



WI0| THHIMAIR| 24 B7t 5 RR[EE] Yo o7

Journal of the Korean Institute of Landscape Architecture 191

June to August average temperature
(e

35 3 1) 3

@
8

30

1262 o 5

25 5 55

N
S

20
16

7

3
EJ
o

16 16

=
\
&

ALIIIIINAN

2015.6

N
8
B

. 6

~
8
3

6

N

0

&

7

N
8
>
~
N
8
3
<
N
8
&
®
N
8
El
@
N
8
3
@

tmml June to August Precipitation
700

621

600 AN
/

500

400

300 o7

200

100 728

67.1

June July August

a: Monthly mean temperature

b: Monthly mean precipitation
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Figure 6. Water system of the alternative habitat for Aalowa borealis in University of Seoul

2) ”3%101 MAFoF HAE A
2015 12+ BUERelX = A5 Jd AAS7E 8707011

o, 20166 22 BUHHEAAME 5 Al A7 18704,

20174 32k BUEHAAME A5 Ao AAF 3070A E AL
ALk ZAF A7) H L] Apolof whet wige] &8 HA|FE
Zpol7F Yehd ACE =gl om, A7 ] Byl A
ZF QAR M A B WS o] R e AoE AFHT
(Table 1, Figure 7 %),

3) AE HARA 5

mxo] g)A| A A2 U] A4S

o
g]. _C,J_;Q }\ugz o 2y w3 ]

ZAReE A}, ZAF A6

Ao] Wglatyltt, 8 8T
w2} ( Persicaria thunbergr), &3 Echinochloa crus-gall), &
2| & ( Plragmites japonica), 373 (Iis ensata var. spontanes)
s ol AtHFigure 8 %), AFHAAE 24 F3 o] dest
51‘3 B%7F70% oo R wielrt Ashe e A%
0 2 FAHEJTHShim ef al, 2014). 201518 3= 48]
5—’#1"3 ZAF A3, 69 Zolle vk 7 E9)-2v)
g, J-“}ﬂ g E 18, 59- 1”}?4 ﬂﬂ% 7g, 2%

(

of £ 1 &
r-ll
=

rui
ot

SIS

S OB C U o)

(

Ji‘i
She
2
;&
R
oo
e
o [
2,
rlr
Rl
_|E_,
)
r_{
&Y
o
it
}_
kd
_‘11
RS
M
e

stEaZstE|X| K| 474 15(20194 22) 81




Journal of the Korean Institute of Landscape Architecture 191 HHdH - ShES - BT
Table 1. Appearance of Aalouia borealls at the alternative habitat for Aaloua borealis in University of Seoul
Date of investigation Appearance status
1-July -1 adult
13-July + 6 adults
15-July + A large number of eggs(about 1,500), 4 tadpoles
o0l 17-July - A Large number of eggs(about 280), 18 tadpoles
23-July -8 adults
25-July - 15 tadpoles
3-August + Tadpoles(about 200)
20-August - Tadpoles
3-May - 3 objects of sound
17-May -1 adult, 6 objects of sound
2016 2-July -+ 150 eggs, 3 adults
5-July + 1 adult, 18 objects of sound
29-July -6 objects of sound
7-June -1 object of sound
13-June - 6 objects of sound
15-June - 6 objects of sound
2017 25-June + 30 objects of sound
26-June + 13 objects of sound
15-August - 3 objects of sound, 2 tadpoles
21-August -1 object of sound
Legend Legend

Legend

I Adult

@®  Kaoula boredlis
Tadpole

I sound-Check

a: 2015 b: 2016

c: 2017

Figure 7. Appearance status map of narrow-mouth Frog( Aaiouia borealis) at the alternative habitat for narrow-mouth Frog(Aaioua borealis)

in University of Seoul from 2015 to 2017
Legend: mm Adult  wem Sound-check @ Aaloula borealis tadpole
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Figure 9. Ecological managements of the alternative habitat for Aalouia borealis in University of Seoul

Legend: —e— The depth of water —#- Maximum temperature(C)
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Table 2. Appearanc of amphibians at the alternative habitat for Aalowa boreajis in University of Seoul

Date of investigation Species name Appearance status
11-April Dybowski's brown frog Rana dybowskiir -7 eggs
1-July Narrow-mouthed toad Kaloula borealis 1 adult
13-July Narrow-mouthed toad Kaloula borealis - 6 adults
15-July Narrow-mouthed toad Kaloula borealis + A large number of eggs(about 1,500), 4 tadpoles
17-July Narrow-mouthed toad Kaloula borealis - A large number of eggs(about 280), 18 tadpoles
2015 23-July Narrow-mouthed toad Kaloula borealis - 8 adults
23-July Tree frog Hyla japonica -1 adult
25-July Narrow-mouthed toad Kaloula borealis - 15 tadpoles
3-August Narrow-mouthed toad Kaloula borealis + Tadpoles(about 200)
20-August Narrow-mouthed toad Kaloula borealis - Tadpoles
30-August Tree frog Hyla japonica - 2 adults
3-April Dybowski's brown frog Rana dybowskii -3 eggs
5-April Huanren brown frog Ranahuanrenensis -3 eggs
Tree frog Hyla japonica - 3 objects of sound
3-May Narrow-mouthed toad Kaloula borealis - 3 objects of sound
Tree frog Hyla japonica + 2 adults
2016 17May Narrow-mouthed toad Kaloula borealis -1 adult, 6 objects of sound
2-July Narrow-mouthed toad Kaloula borealis - 150 eggs, 3 adults
5-July Narrow-mouthed toad Kaloula borealis -1 adult, 18 objects of sound
15-July Tree frog Hyla japonica -1 adult
16-July Tree frog Hyla japonica - 3 objects of sound
29-July Narrow-mouthed toad Kaloula borealis - 6 objects of sound
7-June Narrow-mouthed toad Kaloula borealis -1 object of sound
13-June Narrow-mouthed toad Kaloula borealis -6 objects of sound
15-June Narrow-mouthed toad Kaloula borealis - 6 objects of sound
Narrow-mouthed toad Kaloula borealis + 30 objects of sound
o017 £o-June Tree frog Hyla japonica -5 objects of sound
26-June Narrow-mouthed toad Kaloula borealis + 13 objects of sound
15- August Narrow-mouthed toad Kaloula borealis + 3 objects of sound, 2 tadpoles
Tree frog Hyla japonica - 10 adults, 2 tadpoles
21 August Narrow-mouthed toad Ka/owa' borealis -1 object of sound
Tree frog Hyla japonica - 6 adults, 1 tadpole
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Figure 10. Results of evaluation for creation and management
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Figure 11. Management planning map of the alternative habitat for narrow-mouth Frog(Aalouia borealis) in University of Seoul
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