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Abstract

The Formosan wild boar (Sus scrofa taivanus), though an endemic subspecies, is
not a legally protected species according to the Wildlife Conservation Act in Taiwan.
They may forage in farmlands and damage crops, thus causing economic losses. As a
result, wild boars are considered pests and are hunted in some regions, including
Keelung. Keelung is featured with hilly landscape containing a mosaic of patches of
forest, stream, farmland human settlement that are suitable habitats of wild boars.
However, little is known on habitat use of the Formosan wild boars in the non-urban
lowland hilly areas. Therefore, the aim of this study is to find out factors that would
affect wild boars’ habitat use in Keelung, by using field survey and spatial analysis.
Wild boar tracks and markings are recorded along survey routes with a total of 34.24
km in length within 21 2x2 km? grids in Keelung in Autumn of 2018. Generalized
linear mixed model and spatial analysis are used to analyze the effects of following
factors on habitat use of the Formosan wild boars: distance nearest to forest edge,
distance nearest to clearings, distance to water body, distance to farmland, terrain
ruggedness index, elevation, slope, aspect, type of environment and soil type. In

addition to the analysis of factors affecting wild boar’s presence or absence, tracks and

il
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markings are classified by different activities, and their relationship with these ten

factors are discussed separately.

The result shows that the Formosan wild boars in Autumn in Keelung tend to

appear at locations with greater distance to water body, lower terrain ruggedness and

some slope. Among various environmental types, wild boar appears more often in

mixed forest. Results of analyses regarding habitat use of various activities showed that

wild boars in Keelung mainly travel far from the water body in mixed forests, build

their nests or rest at higher elevation. No environmental factors were found correlating

significantly to the locations of foraging behavior of wild boars in Keelung.

Keywords: Formosan wild boar (Sus scrofa taivanus), habitat use, spatial analysis,

generalized linear mixed model(GLMM), Keelung
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1 AR TR ET ORE TG 2R ARNEREFA LS55 o (n=82,

controls=124; Random effects variance=2.579; marginal R?=0.94, conditional R?=0.97)

Estimate Std. Error  Zvalue  Pr(>[z|)

(Intercept) -2.51 1.107 -2.268 0.0233 *
BEfr R i S pEdg 0.0005906 0.0058 0.102 0.9189
BEFR R b if S REdE -0.001981 0.002031  -0.976 0.3292

FEB T KR IR 0.005742  0.002416  2.377 0.0174 *
FER EEH REFIERE -0.005922  0.00341 -1.736 0.0825 .

REEEEE S -0.4164 0.19 -2.191 0.0284 *
eE s 0.003485  0.004326  0.806 0.4204
HR 0.1617 0.05964 2.712 0.0067 **
He 1wk -0.3908 0.6877 -0.568 0.5699
e lwa -0.4692 0.6187 -0.758 0.4482
Hwe oo 22.85 5340 0.004 0.9966
BBREA R EF R 1.114 0.9507 1.172 0.2411
RBHA AR 19.58 4965 0.004 0.9969
BBAFA DR EH 2.382 1.053 2.263 0.0236 *
BRI EF YR 3268 272000 0.000 1.000
BB S -0.04323 3.237 -0.013 0.9893
R3S B 2 -21.45 19060 -0.001 0.9991
L SR BRI IF: & -0.6278 0.8224 -0.763 0.4453
IR AREEEE 1858 10750 -0.002 0.9986
L3 S U B 4 0.334 0.7152 0.467 0.6405
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22 ARV ARTRELSFLRETS 2R BAMR LSRR o (0258,

controls=142; Random effects variance= 12.08; marginal R?=0.96, conditional R?=0.99)

Estimate  Std. Error  Z value Pr(>|z|)
(Intercept) -4.85 1.816 -2.671 0.00756 **
BE B tRif S pEdg -0.007835 0.008402  -0.933 0.35107
BEFR R b if S REdE 0.002072 0.003955  0.524 0.60041
FEET R IR PR 0.005547 0.003664 1.514 0.1301
FER EEE REFIES 0.002288 0.00492 0.465 0.6419
REEERE S -0.09441 0.3009 -0.314 0.75371
eE s 0.001558 0.007151  0.218 0.8275
HR 0.09965  0.09391 1.061 0.28862
He @ ek -0.5761  0.9988 -0.577 0.56405
e lwa -0.9123  0.9296 -0.981 0.32644
Hwe oo 40.41 398100 0.000  0.99992
BBREA R EF R 0.3827 1.101 0.348 0.7282
RBHA AR 3.282 2.132 1.54  0.12366
BB AT DR EHR -39.85 12930000 0.000  1.0000
BBHA &R -17.65 3725000  0.000  1.0000
BB S -28.27 398100 0.000  0.99994
I e -11.39 483.1 -0.024 0.9812
L SR BRI IF: & 0.7884 1.231 0.64  0.52187
FHF R AREEHE 1425 8742 -0.002 0.9987
L3 S U B 4 1.025 1.226 0.836  0.40328
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%03 AHD A BT RS EARE FS 2R AR &S TS % (0222,

controls=181; random effects variance=3.712; marginal R?>= 0.92, conditional R?>=0.96)

Estimate Std. Error  Z value Pr(>|z|)

(Intercept) -2.829 1.763 -1.605  0.10856
BE 2 i S RS -0.007473 0.01152 -0.649  0.51645
BERR FR b 8 M pEaE -0.006992 0.006242  -1.120  0.26271

1156 W 1d @7 Rt 158 0.01671  0.005578  2.995 0.00274 **
FER ¥EF ®REFIEYE -0.002687 0.006106  -0.440  0.65985

s J*?r#%ﬁi -0.8236 0.593 -1.389  0.16485
EEs -0.01321 0.008738  -1.512  0.13064
B R 0.1699 0.1662 1.022 0.30682
He el 0.2084 1.159 0.180 0.85732
He @ va 0.6467 1.139 0.568 0.57027
He i wd 24.99 28720 0.001 0.99931
BB RFE R -19.8 71730 0.000 0.99978
BB Dtk 4,941 3.327 1.485 0.13755
BB R EH 3.825 1.546 2.475 0.01332 *
BB 25 F -2.523 280300 0.000 0.99999
BB E -17.42 17670 -0.001  0.99921
E3: AR 24 -22.36 63160 0.000 0.99972
FTEFTE CRFES -1.85 1.661 -1.114  0.26523
FHEEFR I AREERE 21507 102200 0.000 0.99988
FEF e gL 0.8056 1.232 0.654 0.51325
34

do0i:10.6342/NTU201903782



Fo4 KB 28T RELLENRLANRE TS 2B SRR ST A 178
% - (n=10, controls=187; random effects variance=0; marginal R?>= 0.99, conditional

R?=0.99)

Estimate Std. Error Z value Pr(>|z|)
(Intercept) -8.117 2.656 -3.056  0.00224 **
BE A thif 5 BEA 0.001713  0.00867  0.198 0.84337
BEE B i R -0.000828 0.003831 -0.216  0.82888
BB TR R ePiESE -0.0006977 0.004413 -0.158  0.87437
FER ¥EH ®REFIEYRE -0.005028 0.004479 -1.123  0.26161
RELERE: S -0.3832 0.4036 -0.949  0.34241
EE e 0.01405 0.005596 2.511 0.01204 *
HR 0.1509 0.1157 1.304 0.19229
He ek -1.028 1.922 -0.535  0.59286
He v 0.1008 1.427 0.071 0.94371
He oo 151.2 47940000 0.000 1.0000
BB RES B -55.12 22450000 0.000 1.0000
RBHA T PR 109.3 47450000 0.000 1.0000
BB R EH 3.455 1.881 1.837 0.06627 .
BRBEHA CEF YR -69.15 28720000 0.000 1.0000
RBAEE] L B -120.8 30330000 0.000 1.0000
2R e -34.62 17220000 0.000 1.0000
FTEFTE CRFES -49.15 13610000 0.000 1.0000
FEER I AREERE 6792 67110000 0.000 1.0000
FEFE DS 2.371 1.437 1.651 0.09881
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