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ABSTRACT

This study was performed to propose the site selection plan for the restoration of the target
Narrow-mouth Frog(Kaloula borealis) habitat, and has developed the AHP model to select the optimal
site for narrow-mouth frog habitat restoration on the basis of the narrow-mouth frog Habitat Suitability
Index (HSI) items (factors and variables). The assessment areas were established by the narrow-mouth
frog HSI factors such as space, feed, cover, water(breeding), threatening factors and others, and the
sub-assessment items by each assessment area were established based on the narrow-mouth frog HSI
variables. The weighting values of the assessment areas and items were calculated by the developed
AHP method. The weighting values of the 5 assessment areas were arranged in order as cover(0.283),
water(breeding)(0.276), feed(0.230), space(0.147), and threatening factor(0.064). The final weighting
values of the 14 assessment items were arranged in order of height as low-rise grassland(0.190), soil

quality(0.178), and stones and between the stones(0.105). The scoring criteria according to the
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assessment items and factors were marked and applied by equal intervals considering the criteria by
HSI items of the narrow-mouth frog and finally the scoring criteria diagram has been proposed for

the optimal site selection of the narrow-mouth frog habitat restoration.

Key Words : Endangered species, Amphibians, Ecological restoration, AHP(Analytic Hierarchy Process).
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Figure 1. The AHP model for the optimal site selection of the narrow-mouth frog(Kaloula borealis) habitat restoration.
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Table 1. General characteristics of the survey responders.

Gender Affiliation field Major field Research career
Research 5 people Below 10 2 people
9 people Institute (50%) 7 people years (20%)
Male Ecology
(90%) Education 4 people (70%) 11~15 2 people
Institute (40%) years (20%)
. . 1 person 16~20 1 person
Public Offi
e R (10%) years (10%)
Female 1 person Private Ecologl.cal 3 people
(10%) Enterprise - restoration (30%) Over 20 5 people
years (50%)
Others -
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Table 2. The assessment items and factors for the optimal site selection of the narrow-mouth frog(Kaloula borealis)
habitat restoration.

Assessment area Assessment item Assessment factor

Distance from wetland, grassland, | The spatial relationship (distance) between
Space farm, stream, rice fields the habitat and its surroundings

Altitude of spawning pond | Altitude of spawning area

Layer structure type of vegetation as upper,

Bed structure of forest middle and lower classes

Feed
Low-rise erassland Insect habitat space being the food source of
W & the narrow-mouth frog(Kaloula borealis)
Stones and between the stones Space .that the .narrow—mouth frog(Kaloula
borealis) can hide
Cover

Space that the narrow-mouth frog(Kaloula

i1 quali
Soil. quality borealis) can burrow and hide underground

Optimal site
selection of the

- T tland duri t d
narrow-mouth Area of temporary wetland emporary wetland during wet season an

Area of permanent wetland | Permanent wetland with water

frog rainy days (for about 1 month)
(Kaloula C £ d ol g
) overage of emerged plants on | Cover of the narrow-mouth frog(Kaloula
b;r:)lilthf) wetland (Ratio of open water) | borealis) larvae and habitat of the food source
abita
restoration Water depth of spawning area where the
Water Water depth narrow-mouth frog(Kaloula borealis) spawns
(breeding) and the larvae lives in

Water quality of spawning area where the
Water quality (DO) narrow-mouth frog(Kaloula borealis) spawns
and the larvae lives in

pH of spawning area where the narrow-mouth
pH frog(Kaloula borealis) spawns and the larvae
lives in

Threatening factor that causes road-kill of the

Distance from street .
narrow-mouth frog(Kaloula borealis)

Threatening
factor Factor that contaminates the spawning area
Distance from pollutant and cover of the narrow-mouth frog(Kaloula
borealis)
(0.704), AHHA] 31(0.296) =22 LERE A 4] Blol2 gelfirt 7P weken, WA,
A FRe] FHAQ #AV o T8 AU WA o g2 vYehd, o] 1‘&%%%%01 A4
B8 5 ik Ho] BAYGY kgl BAY s Fado] EAolv|o] YT 24 3
= 2F71eA A Ayl A 24 $7H0828),  °] H F8sita JJrE‘r%E‘r 24l ﬂ H7rd ol
FEY 24 F20.172) <22 JEyth Ko ake] W1 7F 43R A A £24(0.629),
]

et al.(2012a)°] WEW FHURNEE B mFo|g] =9 = E037]) o2 JeRth W3l
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Table 3. The outcomes of calculated weighting values of the assessment items for the optimal site selection of
the narrow-mouth frog(Kaloula borealis) habitat restoration.

Assessment | High levels of . Low levels of | Final weighting
L Assessment item L
area weighting values weighting values | values (rank)
Distance from Wetla.nd, grassland, farm, 0704 0.104 (4)
Space 0.147 stream, rice fields
Altitude of spawning pond 0.296 0.044 (7)
Bed structure of forest 0.172 0.040 (10)
Feed 0.230
Low-rise grassland 0.828 0.190 (1)
Stones and between the stones 0.371 0.105 (3)
Cover 0.283
Soil quality 0.629 0.178 (2)
Area of permanent wetland 0.156 0.043 (8)
Area of temporary wetland 0.308 0.085 (5)
f 1. 1
Water Coverage o .emerged plants on wetland 0.128 0,035 (12)
ae 0276 (Ratio of open water)
(breeding) ’
Water depth 0.181 0.050 (6)
Water quality (DO) 0.153 0.042 9)
pH 0.074 0.020 (14)
; Distance from street 0.559 0.036 (11)
Threatening 0,064
factor Distance from pollutant 0.441 0.028 (13)
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Table 4. The scoring criteria diagram for the optimal site

habitat restoration.

selection of the narrow-mouth frog(Kaloula borealis)

Assessment Assessment item Assessment factor Scoring criteria Weighting
area values
Under 150m 100
Distance from The spatial relationship
150m ~300m 70
vg;;?n(:;regar:SI:iii’ (distance) between the habitat 0.104
L and its surroundings 300m ~500m 40
fields
Space Over 500m 10
Under 250m 100
Altitude of Altitude of spawning area 250m ~400m 70 0.044
spawning pond
Over 400m 40
Existi
: xisting of 100
multi-layer structure
Layer structure type of
Bed structure of . . .
vegetation as upper, middle Existing of 0.040
forest 70
and lower classes mono-layer structure
4
Feed None 0
Over 1,500m’ 100
Insect habitat space being ;
£ £ th 50~1,500m 70
Low-rise grassland the food source of the 0.190
narrow-mouth frog Under 50m? 40
(Kaloula borealis)
None 10
Stones and between | Space that the narrow-mouth | Stone arrangement 100
. . 0.105
the stones frog(Kaloula borealis) can hide None 50
Over 20cm depth of 100
Cover Space that the narrow-mouth soft soil
Soil quality frog(Kaloula borealis) can | Under 20cm depth 0.178
. . 70
burrow and hide underground of soft soil
None 40
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Table 4. Continued.
A Weighti
ssessment Assessment item Assessment factor Scoring criteria cighting
area values
Over 500m’ 100
300m*~500m? 70
Area of permanent Permanent wetland with water 0.043
wetland Under 300m’ 40
None 10
2
Area of tembor Temporary wetland during Over 30m 100
poraty wet season and rainy days Under 50m’ 70 0.085
wetland for about 1 h
(for about 1 month) None 40
Coverage of 65% ~75% 100
emerged plants Cover of the narrow-mouth
on wetland frog(Kaloula borealis) larvae |75%~90%, 50% ~65% | 70 0.035
(Ratio of open |and habitat of the food source
Water water) Under 50%, Over 90% | 40
(breeding) 10~50cm 100
Water depth of spawning area Under 10cm.
where the narrow-mouth ’ 70
Wat th S0cm ~70cm 0.050
ater dep frog(Kaloula borealis) spawns >
and the larvae lives in Over 70cm 40
None of water depth | 10
Water quality of spawning area 50~75 100
where the narrow-mouth
W lity(D 2.0~5.0, Over 7.5 70 042
ater quality(DO) frog(Kaloula borealis) spawns v 00
and the larvae lives in Under 2.0 40
pH of spawning area where the 5.8~75 100
pH narrow-mouth frog(Kaloula 7585 70 0,020
borealis) spawns and the
larvae lives in Under 5.8, Over 8.5 | 40
Distance from Threatening factor that causes Over 500m 100
road-kill of the narrow-mouth 150m ~500m 70 0.036
street frog(Kaloula borealis)
Threatening & Under 150m 40
factor Factor that contaminates Over 500m 100
Distance from |the spawning area and cover of 100m ~500m 70 0,008
pollutant the narrow-mouth frog
(Kaloula borealis) Under 100m 40
b bed ARE BTk webd Bel  dAEFe] sh5eiHong et al, 2014). THE
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