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ABSTRACT

This study aimed to figure out diel activity patterns of water deer and wild boar, whose habitat is
disturbed by human activity in a suburban area. Photographic data of water deer and wild boar collected

by 18 camera traps from January 2021 to November 2022 was categorized into four diel periods (dawn,
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day, dusk, and night), and converted into frequencies per 100 CTD (Camera Trap-Days) for seasonal
and spatial diel activity pattern analysis. Water deer exhibited intense nocturnality in fall, and wild boar
did in fall and winter. During the fall, water deer’s night-time capture rate was the highest (61.9%),
and day-time photographic rate was the lowest (13.9%) among other seasons. During the fall and winter,
wild boar’s night-time photographic rate was relatively high (77.6%, 78.0%, respectively), and day-time
photographic rate was relatively low (0.7%, 1.8%) in comparison with other seasons. In spatial diel
activity analysis, both water deer and wild boar showed a tendency to avoid humans, especially near
trails during day-time hours. The day-time photographic rate of water deer in trail-near group was 12.1%
and trail-far group was 24.6%. The day-time photographic rate of wild boar was 3.4%, 5.7%,
respectively. Because the diel activity patterns of wildlife reflect human disturbance, this study provides
useful ecological information for developing appropriate management plans for the coexistence of water

deer and wild boar in suburban areas.

Key words: Wildlife, Human disturbance, Temporal niche, Seasonal difference, Spatial type

LMEZ Ak, F7HA 2] 9 (spatial niche)7} FEEE A4
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Figure 1. Location of study area and sampling scheme of camera-trapping
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Y3} THR Core Team, 2023).
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Table 1. Total photographic frequencies (and percentage, %) of four time periods

Time Period Species
¢ reno Water deer Wild boar
Dawn 506 (11.5) 73 (5.6)
Day 827 (18.8) 67 (5.1)
Dusk 625 (14.2) 298 (22.8)
Night 2,433 (55.4) 870 (66.5)
Total 4,391 (100) 1,308 (100)
A Bl A A|gdte EXo] e} At A £o2 3 go] Eokon, v A 93k
HAH A AlFote A= ARE &8st U] Azkge] E3& 7t 2ol A Aol
B8+ tHV-wolrd, 2023a; 2023b). A& 1|7 ot HERE 9(66.5%)-3E(22.8%)-4
AR, L AedE 2, FA AT (5.6%)-R6.1%) AR o2 FdE] =%
AL dRbFE R, nS5FER], A 92 G5, o, W2 A9t & Az dES vl w A
3 gy, 7heepd MEehe Aoz YERGTtHTable 1).
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Azl Hit 19m(0~45m), DAL F3F 124m (45~
245m); A 9 AFAAE Ve 2AE i
142m(109~169m), YA 2] T 225m(183~274m);
SAE 71E A8 H 46m(6~97m), 9 A
F3 153m(98~218m)). 2} 23t ¢3dL Alete]
GFo] o] FolAE FLEA o FEY] AAA]
°ﬂ wo 7 A-ge 4 vk wepx] 278 1
O go] HlmA A3, dAY 15 2
o] ¥l A A5 Aolet o st Al w
dF7] 5L Pl w et thGil-Fernandez et
1, 2020).
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Table 2. Seasonal photographic frequencies per 100 CTD (and percentage, %) of four time periods of water deer
and wild boar and result of statistical analysis

Species |Time Period Season *2(df=3),
Spring Summer Fall Winter p-value
Dawn 4.11 (12.2) 329 (11.8) 543 (12.1) 3.59 (11.5) 15.66, *
Day 7.07 (20.9) 6.61 (23.7) 6.25 (13.9) 7.15 (18.8) 1.52, 0.68
Water deer Dusk 6.01 (17.8) 3.86 (13.8) 543 (12.1) 5.11 (14.2) 13.33, *
Night 16.61 (49.2) 14.19 (50.8) 2781 (619) | 21.53 (55.4) 58.12, *
Total 33.79 (100) 27.96 (100) 44.92 (100) 37.38 (100) -
Dawn 0.33 (4.3) 1.51 (6.7) 0.22 (4.9) 0.20 (3.0) 26.24, *
Day 045 (5.9) 1.45 (6.4) 0.03 0.7) 0.12 (1.8) 6128, *
Wild boar Dusk 1.63 (21.1) 5.80 (25.8) 0.75 (16.8) 1.14 (17.1) 102.40, *
Night 5.31 (68.8) 13.74 (61.1) 3.48 (77.6) 523 (78.0) 93.30, *
Total 7.73 (100) 22.49 (100) 4.49 (100) 6.70 (100) -

(Kruskal-Wallis test, p-value: * < 0.05)

S B A E@E&0] HlaA

0.7%, 1.8%), ¥ A7t & &0] ¥

A2} 77.6%, 78.0%). 3+ T = &
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s Zo 169% 2, 7AL0] 7Y =31(78.0%)
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Table 3. Photographic frequencies per 100 CTD (and percentage, %) of four time periods categorized by three
spatial types and result of statistical analysis

. Agricultural Land Residential & .Commermal Trail
Speci Time Facility
PECIES | period 18) U 18)
Near Far H Near Far : Near Far :
p-value p-value p-value
Dawn 4.06 4.19 |233901,| 3.96 429 | 234,623, 3.56 470 | 232,042,
(11.3) (11.8) 0.72 (11.1) (12.0) 0.62 (10.7) (12.2) 0.98
Da 8.71 4.78 197,514, | 5.40 8.09 |260,456,| 4.01 9.48 | 254,105,
y (24.2) (13.4) o (15.1) (22.6) o (12.1) (24.6) o
Water Dusk 5.24 496 229,342, | 4.60 5.60 |236,571,| 4.41 5.79 | 233,270,
deer u (14.5) (13.9) 0.67 (12.9) (15.6) 0.43 (13.3) (15.0) 0.82
Nicht 18.00 21.70 |241,691,| 21.80 1790 | 198,702, | 21.16 18.53 | 209,353,
& (50.0) (60.9) 0.17 (60.9) (49.9) o (63.9) (48.1) o
Total 36.01 35.63 ) 35.76 35.88 ) 33.14 38.51 )
(100) (100) (100) (100) (100) (100)
Dawn 0.82 0.38 226,750, | 0.24 0.95 238,422, | 0.26 0.93 237,706,
6.1) (4.8) * (4.6) (5.9 o (5.0 (5.8) *
Da 0.70 0.39 |228,428,| 0.28 0.82 | 241,108, 0.18 091 240,463,
Y (5.2) (5.0 0.16 (5.2) 5.1 o 3.4 (5.7) ok
Wwild Dusk 2.89 197 | 223,996, 1.04 382 |266,352, 1.01 3.85 257,502,
boar u (21.4) (25.1) 0.08 (19.8) (23.8) o (19.3) (23.9) o
Night 9.07 5.12 200,329, | 3.72 10.47 | 278,407, 3.80 10.39 | 282,748,
& (67.3) (65.1) ok (70.4) (65.2) o (72.4) (64.6) ok
Total 13.48 7.86 ) 5.29 16.05 ) 5.25 16.09 )
(100) (100) (100) (100) (100) (100)

(Mann-Whitney U-test, p-value: * <0.05, **<0.01, ***<0.001)

AR R 3 uk Az o)A 2lo]2 Beltk =7 UeRdThFigure 3b, Table 3). vl=iz]o] w

(Figure 3a, Table 3). &t &2 TA& 7|&2 &S A 92 A Ve R e
2 39S AS 2A8 220242%)0] A8 1 Al 2A2(5.2%)7F AG. 1%)ir/} =
B(134%) 50t =8Ity 4 9 AL S VI X, TARE VIO R s Ardde

o= IS Arole 2A42(15.1%)7F LA 2](3.4%)7F LAR(5.7%) Et WEekeh iﬂz 7]
(22.6%)E.th Soka, SARE 7|Eo R S FO7 IS A4S, A& 2AYG2%)7}
A= 2A21(12.1%)7F 4A21(24.6%) 2t AAZG0%ES F7le lod, 28 W=
sroke) wbd v 23 &8 Y i) S BHY o BAA Aol gl Hp-value = 0.16, 4125
o} A 2 AAAA S E A (60.9%) T 0.05). & FdEe2 w4, T4 2 d9NA,
7} DA (49.9%) Kt =4, TR FEAME AR RE YA AL 67.3%,
ZA21(63.9%)7F A2 (48.1%) Tt =4 et 70.4%, 72.4%)7F LA 65.1%, 65.2%,
WrKTable 3). T4 8] 4% Fd&2 <A 64.6%) BTt A JEREOH, 23 N T3 B

(50.0%)7} AT (60.9%) .t} 27 sl oy, & < A BAA Akol7h AATKTable 3).

A Hxe] BAA Aol $iAtHp-value = 0.17, Al 7] el FrozmEE "ozl Ao
A2 0.05). e &S v wel S u, e} sl

A o] w3k vk Az o] AR E2dE A EFE W /\] fell Stz el 7Pk el Ab
ol A2 Holglou SR fFEolM HluH w& et e el 7P =7 T Eh
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Figure 3. Photographic ratio (percentage, %) of four time periods of water deer (a) and wild boar (b) categorized

by three spatial types
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T+ FAAA AR (13.4%) BTt LA E(24.2%)

A =, iAo A5 FA R T Al
A AARGAR)ES 2AR(52%)1M =7 ¢
L o]_?rl‘:_ %A}iﬂ. 7]_1} = OLA;G wEo g ;(L
4351917 o2 & 4 ItiTable 3). 3 1
9] t}42] ¥ 74(Ohashi et al, 2013; Doormaal et
al, 20159141 Abgte] ofgo] AW FAA| 9} 7}
g AhoA] Bl @A =& olAlS Hole A
o] ERld A or v|Fo] Hol & AT e
o e geix g D771 BYe Age)
AE 2 AR wA 2meA 2E A7)
A9 B1HA FAo| 2 A83te] et 2
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Yo} W=z o] dial] 2zt 4,39170 9}, 1,3087<]
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A7) Aol & gRlet=d &8s :
el A ey 9 W= HE 53] ofF

& A} s3E 98, A9 SHHASE,

African Swine Fever) 53} ¥ %5]'01 Ateke] A
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ATHKim et al, 2014; Kim et al, 2021). Z3}# <1
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