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Abstract

Species distribution modeling is one of the most effective habitat analysis methods for wildlife
conservation. This study was for evaluating the suitability of species distribution to distance
between forest patches in Seoul city using tits. We analyzed the distribution of the four species of
tits: varied tit (Parus varius), marsh tit (P. palustris), great tit (P. major) and coal tit (P. ater), using the
landscape indexes and connectivity indexes, and compared the resulting suitability indexes from
100m to 1,000m. As factors affecting to the distribution of tits, we calculated landscape indices by
separating them into intra-patch indices (i.e. logged patch area (PA), area-weighted mean patch
shape index (PSJ), tree rate (TR)) and inter-patch indices (i.e. patch degree (PD), patch betweenness
(PB), difference probability of connectivity (DPC)), to analyze the internal properties of the patches
and their connectivity by tits occurrence data using logistic regression modeling. The models were
evaluated by AICc (Akaike Information Criteria with a correction for finite sample sizes) and AUC
(Area Under Curve of ROC). The results of AICc and AUC showed DPC, PA, PSI, and TR were
important factors of the habitat models for great tit and marsh tit at the level of distance 500~800m.
In contrast, habitat models for coal tit and varied tit, which are known as forest interior species,
reflected PA, PSL, and TR as intra-patch indices rather than connectivity. These mean that coal tit
and varied tit are more likely to find a large circular forest patch than a small and long-shaped
forest patch, which are higher rate of forest. Therefore, different strategies are required in order to
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enhance the habitats of the forest birds, tits, in a region that has fragmented forest patches such as
Seoul city. It is important to manage forest interior areas for coal tit and varied tit, which are known
as forest interior species and to manage not only forest interior areas but also connectivity of the
forest patches in the threshold distance for great tit and marsh tit as adapted species to the urban

ecosystem for sustainable ecosystem management.

Keywords : Probability of Connectivity, Logistic Regression, Patch Area, Habitat Suitability
Assessment, Threshold Distance
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Figure 1. Study area and survey points
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Table 1. Summary of selected patch metrics in the models

Factor name Description Formula and abbreviation
_ _ a; = the area of patch i
PA Logged patch area(log) =log(a) (Forman and Godron, 1986)
. Li = the perimeter of patch i
PSI Area-welllgahte(iinr(rilefn patch PA=min Li/L; minLi= the minimum perimeter having the area of patch i
shape inde (Forman and Godron, 1986)
.. _ T. = the area of tree in patch i
TR Tree ratio in a patch TR =Ta/Ps P, = the arca of patch i
PD The number of its adjacent n n = total number of patches a(Pi,Pj) =1 if patches Pi and Pj are
edges PD :Ela(P 5 P) | connected in the threshold distance, 0 otherwise(Freeman, 1979)
PB The number of shortest | pp— 3 g | g = the number of geodesic linking patches i and j that contain v
paths going through a patch i#j,i#v,j#v 8w | gj=the number of geodesic paths from patches i to j(Freeman, 1979)
non .. | n=total number of patches
; Zl @i @ PV g a = the sizes of patches i and j
. . |PCc="" 5 AL = the total landscape area
DPC Difference of conn ectivity 4 P*;; = the maximum product probability of all possible paths between
probability _ PC—PConove-i . .
DPC= —pc patches i and j

Premove = the overall index value after the removal of that single patch i
(Saura and Pascual-Hortal, 2007)
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Table 2. Comparison of generalized linear models by distance

Species Distance Model variables K AlCc ILIL AUC
100m PA, PSI, PD100, DPC100 5 123.76 -56.58 0.78

200m PSI, DPC200 3 127.06 -60.41 0.73

300m PSI, DPC300 3 127.55 -60.66 0.74

400m PSI, DPC400 3 125.22 -59.49 0.75

. 500m PA, PSI, PB500, DPC500 4 123.86 -57.73 0.78

Great tt 600m PA, PSI, DPC600 4 122.04 -56.82 0.79
700m PA, PSI, DPC700 4 121.02 -56.31 0.79

800m TR, PB800, DPC800 4 115.70* -53.65 0.80

900m PA, PSI, DPC900 4 12220 -56.90 0.78

1,000m PA, PSI, TR, DPC1000 5 123.34 -56.37 0.77

100m PSI, DPC100 4 103.51 -47.56 0.83

200m PSI, DPC200 3 102.12 -47.94 0.83

300m PSI, TR, DPC300 4 100.46 -46.03 0.85

400m PSI, DPC400 3 97.66 -45.71 0.85

Marsh it 500m PSI, TR, DPC500 4 96.51 -44.06 0.86
600m PSI, DPC600 3 96.04 -44.90 0.86

700m PSI, DPC700 3 95.84* -44.80 0.85

800m PSI, DPC800 3 96.46 -45.11 0.85

900m PSI, DPC900 3 98.03 -45.90 0.85

1,000m PSI, DPC1000 3 98.87 -46.32 0.85

100m PA, PSL, TR, PD100 5 60.35 -24.88 0.90

200m PA, PSI, TR 4 58.17 -24.89 0.90

300m PA, PSI, TR, PD300 5 53.12% -21.26 0.93

400m PA, PSI, TR 4 58.17 -24.89 0.90

. 500m PA, PSI, TR, PD500 5 57.53 2347 0.92

Coal it 600m PA, PSI, TR 4 58.17 -24.89 0.90
700m PA, PSI, TR 4 58.17 -24.89 0.90

800m PA, PSI, TR 4 58.17 -24.89 0.90

900m PA, PSI, TR, PB900 5 56.30 -22.85 0.91

1,000m PA, PSI, TR, PB1000 5 56.34 -22.87 0.91

100m PA, TR 4 77.09 -34.35 0.87

200m PA, TR, PD200 4 74.24 -32.92 0.89

300m PA, TR 3 74.96 -34.36 0.87

400m PA, TR, PD400 4 73.71% -32.65 0.88

Varied it 500m PA, TR 3 74.96 -34.36 0.87
600m PA, TR, PD600 4 74.49 -33.05 0.87

700m PA, TR 3 74.96 -34.36 0.87

800m PA, TR, PD800 4 7491 -33.26 0.87

900m PA, TR 3 74.96 -34.36 0.87

1,000m PA, TR, PD1000 4 74.56 -33.08 0.88

K: Number of variables, AICc: Corrected Akaike information criterion, LL: Log-likelihood, AUC: Area under curve, *: the optimized model

Atk WA= GA A 300melA, EEHe|= O 72 uotE|Ql O (Table 2), YAIAR F7tel w
200met 400moflA 29| AtErt 7Y w2 A € A%E A2 wefstr] o2 ik, ol A
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