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ABSTRACT

This study was carried out to make a plan and design the substitute habitat for Kaloula borealis

by pre-proposed planning model for wildlife based on wetlands.

The habitat characteristics and distribution status in study area, Shingi village in Gunpo, Gyeonggi

Province, were surveyed and restoration strategies of habitats including conservation, enhancement

were established by conservation value assessment, and the substitute habitat needed to replace was

selected.

One of three potential substitute habitats in the same watershed to the original habitat was selected

by suitable site assessment. And finally the substitute habitat for Kaloula borealis was planned by the

planning indices, and some adults and tadpoles were captured and released into built substitute.
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Table 1. The Substitute Habitat Planning Model.

Planning Process

Planning Iems and Methods

Target Selecting Target Species Criteria for Selecting Target Species
Species Assessment Habitat Suitability Habitat Suitability of Traget Species
2 2 3
Habitat . o . Literature, Satellite I , Site S ing,
Habitat Surveying Wildlife and Habitat iterature, Satellite Imagery, Site Surveying
Distribution Hearing from Residents
2 2 2
A Model for Eco-R i.e.
Habitat Functional Assessment ssessment Mode .or coResources (i.e
Wetlands Functional Assessment)
Habitat .
Assessment T ]
Habitat Conservation Values Determination Cc.)nservatlon, Improx.fement,
Replacement Strategies — Choose Habitat needed
Assessment .
Substitution Strategy
4 4
Proposing Replacement GIS Analysis and Literature Review
Habitat Sites 3 Units : Geographic Char.actensucs, Hydrology,
Site Vegetation
Selection for 3
Substitute
Habitat Suitability Assessment Suitability of Wildlife Inhabitation Bases
for Selecting Optimum Suitability of Species Habitats
Substitute Habitat Human Impacts
2 2 2 2
Repl: t Habitat Planni
Planning P ac.emen aota . .anmng Habitat Constructing Methods for Amphibians
. Indices for Amphibians .
Indices . and Reptiles
and Reptiles
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Figure 2. Habitats Distribution of Kaloula borealis in
Gun-Po city(left) and an Eco-Network (right).

Figure 3. Setting Up Traps for Catching Kaloula borealis
(left) and an Installed Trap (right).
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Table 2. The List of Amphibians and Reptiles Found in the Study Sites.

Classification Family Scientific name /| Common name Rssults
Family Hynobiidae Hynobius leechii &% \4
Family Discoglossidae Bombina orientalis F371 72 H
Family Bufonidae Bufo gargarizans S77¥9] \%
Family Hylidae Hyla japonica 371+-2] vV, S
Amphibia 447} | Family Microhylidae Kaloula borealis v373-°] v, S
Rana nigromaculata Ed IR \'
. ) Rana amuriensis 3= 472 \
Family Ranidae
Rana rugosa =71+2] \%
Rana dybowskii 5472 \
Family Trionychidae Pelodiscus sinensis AF2F H
Family Emydidae Trachemys scripta elegans ¥-2HA 5 Y
Family lacertilidae Sadromis auroralis. Gk a
Takydromus amurensis ©FF-27A] W H
Elaphe schrenckii -3 ©] H
Reptilia 237} ) . El.aphe dione 75 =
Family Colubridae Dinodon rufozonatus rufozonatus &7-4©] H
Rhabdophis tigrinus +85-0] H
Elaphe rufodorsata S} A%
Agkistrodon ussuriensis A AL \"
Family Viperidae Agkistrodon brevicaaud EA} H
Agkistrodon saxatilis 7FXAAEA} H
Amphibians 6 Family 9 Species
Reptiles 5 Family 12 Species

note) V :view, S :sound, H : hear

sources : MOE, NIER(2002), KNHC(2007)

Table 3. The Criteria of Selecting Target Species (Revised from Urban Revegetation Techniques Development

Institute(2002)).
Criteria Descriptions

A. rare & protected species Legally protected species and differentiate inhabitant conditions
B. ecological niche significant niche in ecosystem and food web
C. indigenous species native species inhabiting on sites
D. decreased species in population | highly concerned species in population decrease
E. adaptable highly adaptive species in ecosystem
F. easy visible easily observed species
G. symbolism highly symbolic value species
H. long-term visible species long live and long term visible species

I. human friendly

species familiar to mankind

J. moving distance

site specific moving distance (200-1000m)




Table 4. Assessment Results by Evaluating Items and Criteria of Target Species.

Species A B C D E F G H I J Tot.
Hynobius leechii 1 1 3 3 3 3 1 1 3 3 22
Bufo gargarizans 2 2 2 2 3 2 2 2 3 1 22
Kaloula borealis 2 2 3 2 2 3 2 2 3 3 24
Bombina orientalis 1 2 1 1 1 1 2 3 1 2 15
Hyla japonica 1 2 1 3 2 3 3 2 1 2 20
Rana nigromaculata 1 3 1 3 1 2 3 2 1 2 19
Rana amuriensis 1 1 2 1 1 1 1 1 2 2 13
Rana dybowskii 1 1 2 1 1 1 1 1 2 2 13
Rana rugosa 1 1 2 1 1 1 1 1 2 2 13
Elaphe dione 3 1 1 1 1 1 1 1 1 1 12
Elaphe rufodorsata 3 1 1 1 1 1 1 1 1 1 12
Rhabdophis tigrinus 3 1 1 1 1 1 1 1 1 1 12
Agkistrodon brevicaaud| 3 1 2 2 1 1 1 1 1 1 14
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Figure 4. The Potential Habitats Selected by Topographic
Map and Satellite Images(left.) and the
Habitats Suggested by Site Surveying(right).

Table 5. Habitat Conditions for a Kaloula borealis.

M2 A7} ZAFE] 9l Th(Figure. 4, Right).
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Inhabitation Location

Spawning Location

Hibernation Location

underground, beneath the lush shrubs or rocks | wet meadows, small pools, rice field

under the wet and mild soil
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Table 6. Characteristics of each Habitat.

Items Habitat 1 Habitat 2 Habitat 3 Habitat 4
Area of Wetlands 1,500m> 1200m> 900m’ 600m’
Distance to other Wetlands 250m 350m 800m 1,200m
. Contlnu01.15 .. Seasonal Seasonal Seasonal none
Hydrologic Hydrologic Condition
Characteristics | Inundation Duration Permanent Permanent Seasonal none
Discharee slow flow, slow flow, slow flow, fast flow,
g low slope low slope low slope high slope
Diversity of Wetlands 2 Types 1 Type 1 Type 1 Type
3 Layers
. . 2 Layers 2 Layers
\Y
egetation Type Canopy, Middle, Middle, Shrub | Middle, Shrub Shrub
Vegetation Shrub
Rampike and branch rare rare medium rare
open water ratio 65% 50% 5% 5%
pollution source rare rare medium rare
Watersheds - 3 X B 3
complexity of edge geometric geometric geometric geometric
Inhabitance | organic layer fluent medium medium medium
base free from predator medium medium medium medium
Landuse Human Impacts rare rare frequently frequently
Eco-network | Wildlife Passages much traces much traces & rare medium
marks
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Table 7. The Habitat Assessment Criteria and Assessment Results to build the Conservation and Replacement Strategies..

assessment Items

Criteria

Habitat1

Habitat2

Habitat3

Habitat4

Area

High : 0.2ha and more
Medium : 0.2ha ~3500m>
Low : 500m2 and less

Distance

High : 0.4km,
Medium0.4 ~1.0km,
Low : 1.0km and more

Hydrology

High : fringe of lake of river
Medium : seasonal, flood plain
Low : none

Duration

High : permanent,
Medium : seasonal
Low :non or rare

Discharge

High : slow flow, low slope
Medium : medium
Low : fast flow, high slope

Diversity

High : various types
Medium : 2-3 types
Low : simple

Vegetation

High : 3 and more layers
Medium : 2 layers
Low : 1 layer

Rampike and branch

High; much, Medium : medium,
Low : rare or none

Open water ratio

High : 25-75% open water
Medium : 5-25 %

Low : 5% and less or 75% and
more

Pollution source

High : none or rare
Medium : medium
Low : much

Complexity of edge

High : irregular and indented
Medium : medium
Low : regular or geometric

Organic layer

High : fluent
Medium : medium
Low : non-organic

Free from predator

High : defensive avoidance
Medium : medium
Low : exposure

Human Impacts

High : none or vague
Low : frequently disturbed

Wildlife Passages

High : much marks and traces
Medium : medium
Low : none or rare marks

Score

High : 3, Medium : 2, Low :1

2.33

22

1.73

1.46

Strategy

conserve

conserve

improve

restore
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Table 8. Assessment Process to Select the Substitute Habitats of Kaloula borealis.

o Site 1 Site 2 Site 3
Item Criteria — — —
description | score |  description  |score | description | score
Suitability Slope 0~3° 3 3~5° 2 5~7 1
of Wildlife | Hydrologic feature permanent 3 |scasoml. lack of water| 1 [seasonal. abundance| 2
Inhabitation Soil ill- drained |, | ill- drained || il drained |
Bases argillaceous soil argillaceous soil argillaceous soil
Area 1500m? 3 800m* 2 500m? 1
Distance to Forest 40m 3 150m 1 120m 2
Su1tab111.ty Vegetation Layers 3 or more layers| 3 2 layers 2 2 layers 2
of Species
Habitats Water PH 7 3 5 2 4 1
Linkage to Water sources | mountain stream | 3 Surfacewater 1 Groundwater 2
Buffer strip width 6m 3 width 3m 2 none 1
Distance to Road 20m 2 25m 1 15m 3
Human =y ance to Village 50m 2 30m 1 100m 3
Impacts
Distance to Pollution Sources none 3 |aquafarm in 10 m| 1 none 3
Total Score 34 19 24

Figure 5. Proposed Sites to Construct the Substitute
Habitat for Kaloula borealis.
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Table 9. Planning Indices for the Replacement Habitat of a Kaloula borealis.

5 AFAE £ 97 A%
Area of Wetlands 500-1,000m* ©]%} 1,100m’
Distance to other Wetlands 100~300m 250m

Hydrologic Continuous Hydrologic Condition | Linkage to Lake or River Linkage to forest stream
Characteristics | nundation Duration groundwater or precipitation, lentic | forest stream
Discharge slow flow, low slope slow flow, low slope
Diversity of Wetlands multiple wetland types single type
Vegetation Type 3 or more layers 3 layers
Vegetation Rampike and branch much rampike f;ﬁ)ﬁie;ni:ﬁ{:ncsﬁi a8
open water ratio 25~75% open water 70%
pH 7~ 8 pH 7 around
planting trees on the edge and
Watersheds water temperature 15~25°C ecotone to increase water

temperature

complexity of edge

irregular and indented

irregular and indented curves

Inhabitance base

soil

in :ill- drained argillaceous soil

in - ill- drained argillaceous soil

around : tilled soil

around  tilled soil

free from predator

defensive avoidance

making forest for defensive
avoidance

riparian vegetation

hydrophyte and shrub for spawning

much hydrophyte

distance to forest

150-300m

40m

Eco-network

Wildlife Passages

much eating marks and traces

grassland and habitats and linked
passage

buffer

7m and more wide

5~Tm

water depth

spawning : 10~30 cm

0~100cm

Structure playlng :50~100 cm
edge slope 5, 10, 30° multiple degree

. fr nd.
Location habitat location avoidance from wind high suitability

much sunshine stable ground

Figure 6. The Basic Plan Model for a Substitute
Habitat of a Kaloula borealis.

Figure 7. The Basic Section Model for the Substitute

Habitat of a Kaloula borealis.
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Table 10. The Major Factors Applied to the Substitution Habitat Planning for a Kaloula borealis.
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