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Abstract  This study examined the spatial morphological patterns of forest habitats and the characteristics of
roadkill occurrences in the forests of Mungyeong, Yecheon, Yeongju, Andong, and Bonghwa in Gyeongsangbuk-
do. It involved building a resistance map between habitats and analyzing connectivity based on the least-cost
distance. The analysis of the distance between the forest habitat Cores derived from MSPA and roadkill points
showed that roadkill occurrences were concentrated approximately 74.11 m away from the Cores, with most
roadkills happening within 360 m from the habitats. The connectivity analysis between core habitats larger than 1
km? revealed 141 core habitats and 242 least-cost paths between them. The corridor distance value was found to
be highest in Mungyeong city, indicating an urgent need for strategies to enhance habitat connectivity there. This
research is expected to serve as foundational data for developing strategies to enhance ecosystem connectivity
and restore habitats, by analyzing ecosystem connectivity and roadkill issues due to habitat fragmentation.

Key words: forest habitat, fragmentation, MSPA (morphological spatial pattern analysis), least cost distance
connectivity, roadkill, wildlife crossing structure
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Fig. 1. Study area.
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o X input binary image
e X =T;>,[EDT(X)] core
o X=X\ R%(X1) islet
e A= 5;{){] [SKELXx, (X)] connector
— X3 = pixels of A emanating from the same CC of X, loop
— X4 = pixels of A pixels emanating from different CCs of Xy -------------eeeoo- bridge
o B =Toca<s[EDT(X])] N[X \ (X1 U X2 U X3 U Xy)] ermmememememememememeenenes boundary
— X5 = pixels of B within a distance s to a hole of B -------eeeeeeceeeceees perforation
- X6 =B\ X5 edge
o X;=X\{X1UX2UX3UX1UX5U Xe} branch
o YV ={X1, X5, X3, X4, X5, X6, X7} segmented binary pattern

Fig. 2. Seven categories of MSPA and equation for each step.

Table 1. Morphological spatial pattern analysis (MSPA) categories and ecological implication for habitats.

77

Categories Description
Core It can be used as the “source” of a variety of ecological processes, most of which are forests with large habitats
and large forest farms, etc., which are of great significance for species reproduction and biodiversity protection.
Small habitats, which are independent of each other and have low connectivity, are less likely to communicate
Islet with other habitats in terms of material and energy, and are mostly small habitats in urban or rural areas.
In addition, islet is effective in enhancing connectivity by functioning as a stepping stone green area
The narrow and long areas connecting the habitats of different habitats, and which have the characteristics of
Bridge ecological corridors, which are mostly green belts, which are conducive to the migration of species and
the connection of landscape within the territory
Loo The internal channel of material and energy exchange in the same habitats is the shortcut of material and
P energy exchange in the habitats
Branch Only one end is connected to the main habitat, mainly an extension of the green space, which is the channel for
species diffusion and energy exchange with the peripheral landscape
Perforation As a transition region, the edge etc. also exists between the habitats and its inner non-green space
The transition zone between the marginal zone of the habitats and the peripheral non-green landscape area,
Edge which can reduce the impact brought by the external environment and human disturbance,

usually the peripheral forest zone of forest parks and large forest farms

Source: Kim et al. (2021)
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Fig. 3. Roadkill distribution.

Table 2. Resistance values by landscape type.
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Fig. 4. MSPA results of study area.

!

L]

ZVSENEHR

o

E AN gl
=

SR

o

x| 79
A9} A% ol FRFAIN Selat FHFA) A2
wo G, o AT BFAE 2ut FYPFU] 22 A
AAZA 978 Gthes A & 4 ook 53, B4 Ul
9= Corelz W4T A7) WA 50% o4+ A5}t 9]
T, Thake AEE0) AAXEA AT UL AT 9
£ 5o &7 53 2 AATo] thaFsl BRI 9]
%A}, oleig Mool HalaE mE Aol B 92
B4 e Saelo] weh AuR wEX|o AANY, 92
X 2 Wk 5ol Wad Ao A

L

.

-

2. MEMAIR| Lf 2E wio] Z7HN

EDA £4 A3, 27 AR H3t A2]2|eke] o] Az]
£ B4 134.63 mPeH, FZHAH= 90.26 m2 YEFRTH
(Table 3). AR 9] |AETHS SIS A}, o =8 ¥
ol HIA BEZE Yeldllch(Fig. 5). ol2|3t &% EAZ
a3 A3k o BE 1Y F AuRErt 2 WA
Azol 7Hg Aget Aog wE Qe ZhupREz o] nirfH
e AL =FFHE ARt AR ARl 7P 238t
=5 FAAF o] e R 2HH e SE v
o2 ZWIZk(mode) T 95% A1F 7+ Aakgt Ay, 74.11
m (3} 19.12 m, A3k 360.47 m)2 B4 € gich(Fig. 6). ©]

o{E

g

Frequency

(a) Histogram with kernel density estimation

300
Distance (meters)

'
‘
¥

Distance (m)

400 500 ¢

(b) Boxplot

Fig. 5. Distribution and boxplot analysis of distances from habitat to roadkill events.

Table 3. Descriptive statistics of the distance from roadkill points to the nearest habitat.

Count

Mean

Standard deviation

Minimum Median Maximum

Statistic value 549

134.63m

90.26 m 0.00m 104.40 m 570.35m
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Fig. 8. Resistance map using MSPA.
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