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Abstract

Mountain Hawk-Eagle (Nisaetus nipalensis) is a rare resident raptor in Taiwan.
Even though it is protected under the Wildlife Conservation Act, it is still facing
serious illegal hunting pressure. Therefore, it is urgent to develop a long-term
monitoring system to understand the population trend as the foundation for
conservation and management. Due to the imperfect detection of wildlife, we used
occupancy modeling framework to evaluate the occupancy probability, distribution
and habitat use of Mountain Hawk-Eagle. Sixty sites were selected with stratified
random sampling in 4 counties in Southern Taiwan. At each site we conducted 1hr
point-count survey and repeated 3 times from October to November 2018. Each trip
we chose a different time slot, described as following: A (0900-1100), B (1100-1300)
and C (1300-1500). A total of 25 Mountain Hawk-Eagle occurrences were recorded in
18 sites. However, we failed to estimate the occupancy rate due to the low detection
rate (0.106 = 0.023). The results also indicated that the proportion of broad-leaf
forests was positively associated with the probability of occupancy, while detection
rate was not influenced by environmental factors. The survey in the afternoon (time
slot C) was frequently affected by weather condition, and it could be one of the
contributing factors for low detection rate. Crested Serpent-Eagle (Spilornis cheela)
and Black Eagle (Ictinaetus malaiensis) were the most abundant diurnal raptor species
during the survey, with 282 and 84 records, respectively. This information could be
applied for developing monitoring program for the forest-dwelling raptors species in
the future.

Keywords:
Mountain Hawk-Eagle, Species Distribution Model, Long-Term Monitoring,
Occupancy Modeling
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B% % B -5 ﬁ L =83
1072 2 1(2) 0 0
1119 1 1(1) 0 0
1122 3 0 1(1D) 0
1125 3 0 1(2) 0
1156 1 0 1(2) 0
1186 1 1(1) 0 0
1207 2 2 (3) 0 0
1218 3 0 2 (2) 0
1244 1 0 1(1) 0
1246 3 1(D) 0 0
1296 1 3(3) 0 2(2)
1321 1 1(1) 0 0
1337 3 0 0 1(1)
1344 1 0 0 1(1)
1381 2 0 0 2 (1)
1428 2 0 0 1(D)
1481 1 0 1(1) 0
1495 3 0 1(1) 0




%06.107 & BN A2 fi b £ Lk

PR H%RHE AR REFF AZRE  E&FF &I E2# ERLS A
10/3 1246 1 1035 B 1039 1 C
10/4 1296 1 0835 A 0851 1 C
10/4 1296 1 0835 A 0910 1 C
10/4 1296 1 0835 A 0911 1 C
10/4 1072 1 0940 A 1003 2 A
10/4 1321 1 1030 B 1058 1 C
10/11 1119 1 1045 B 1145 1 C
10/13 1207 1 0930 A 1030 2 Juv. B
10/13 1207 1 0930 A 1030 1 Ad. B
10/13 1186 1 1230 B 1235 1 B
10/25 1218 2 1315 C 1315 1 C
10/25 1218 2 1315 C 1315 1 C
10/27 1481 2 0920 A 1010 1 Ad. A
10/27 1244 2 1230 C 1310 1 B
10/28 1122 2 1300 C 1301 1 C + 4
11/3 1495 2 1100 B 1105 1 C
1177 1125 2 0900 A 0943 2 B
1177 1156 2 1050 B 1130 2 C
11/12 1296 3 1055 B 1113 1 C
11/12 1296 3 1055 B 1117 1 C
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11/14 1344 3 0840 A 0918 1 A 4 270 B /L 70 B 7

11/24 1381 3 1120 B 1128 1 B

11/24 1381 3 1140 B 1159 1 A

11/25 1337 3 1030 A 1040 1 B

12/2 1428 3 1400 C 1453 1 Juv. A

% 7.107 &3 jEeste R 4 el F A0

I i P #v e} Hi k41 & R¥ HR

7 43 iz 43 flw 33 iz 44 SRR fi= 44 SR iz 44 iz 4

1072 0.32 0.00 7.71 0.11 82.12 2.20 0.00 7.55 0.00
1119 1.51 0.15 1.27 0.60 75.65 2.99 0.00 17.72 0.11
1122 0.26 0.00 2.15 0.14 96.06 0.81 0.00 0.58 0.00
1125 0.00 0.00 24.96 2.23 71.54 1.26 0.00 0.00 0.00
1156 0.48 0.07 31.87 0.26 61.04 1.49 0.00 477 0.01
1186 0.20 0.00 12.58 0.05 80.58 4.46 0.00 2.13 0.00
1207 0.46 0.00 2.03 0.16 85.04 1.65 0.00 9.00 1.66
1218 0.21 0.00 4.72 0.06 85.90 1.09 0.00 8.02 0.00
1244 1.94 0.75 1.84 2.23 81.66 1.23 0.00 10.15 0.21
1246 0.73 0.00 1.66 0.49 85.08 0.94 0.00 11.09 0.01
1296 0.50 0.09 1.04 0.31 91.81 1.59 0.00 4.65 0.01
1321 1.06 0.06 0.34 0.81 88.09 1.00 0.00 8.49 0.16

1337 0.31 0.00 0.49 0.04 95.24 2.27 0.00 1.65 0.01
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0.72
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0.33
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87.28
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2.57
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0.00
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z; RAK EER O BRER 4 ﬂf‘i
1072 66.13 2.91 10.60 2.33 82.12
1119 73.71 0.00 1.56 0.30 75.65
1122 22.02 23.47 48.26 2.31 96.06
1125 49.40 19.86 2.28 0.00 71.54
1156 57.93 2.87 0.00 0.00 61.04
1186 34.11 21.44 24.54 0.49 80.58
1207 78.82 4.59 0.70 0.80 85.04
1218 77.03 0.00 7.95 0.74 85.90
1244 24.66 1.52 48.14 7.34 81.66
1246 54.37 0.00 26.50 3.63 85.08
1296 70.88 3.85 14.79 1.84 91.81
1321 32.36 6.97 33.94 14.81 88.09
1337 89.37 1.19 4.44 0.20 95.24
1344 58.23 10.01 18.49 0.41 87.28
1381 91.90 0.00 1.01 0.00 93.04
1428 41.82 0.54 47.06 0.07 89.50
1481 23.46 0.00 58.30 0.01 81.91
1495 81.76 0.00 10.34 0.00 92.40
ERP
7 A 57.11 551 19.94 1.96 84.66
(z) 2w jgdrtag

180X AAY B E G 64T FH k60 BHEY BL = 5 LK
AR TR FAER R (1446) T8 52 % BB A= F AT G ek
TFES S EE NN et S ERB 32T AR (BRAEHA SR
B) T AP KR (1118)) £ 32 X etk AT RFIEFE 107 11 p e s
- AN LR E AR FEELFE TG 11 L 3 & 5 F/E(Butastur indicus)
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(51.67%) o B et BB REAE : *’\%‘*%“ 282 4 ~ k31884 4% ~ 4 iééf,’f
72 3 2 g &g £ & (Accipiter trivirgatus)) 69 £ - 34 A #ic® & § 75 g BE 1220
G 22 F5 107 3 4o BELIRERY  F 16 BHERERT 4o B
Fgeg A HLH AR 52048 BB LEALE AT 369 L2 g
NV &= - FHla: » *FHENMEFTHR 2L 25LEH5977 75

BEBFH Mo dl i Y ALy T @ as e (5> 2009) -

vy W ﬂ B E et R ITE B A IR AN LIk B bk B & TR g;;g
P EER A SR o A REARPT 0 L BT R AHRMEEE

Hoaplpsipzrarsmy (£10) -

20 REZAG Y LEHEES LI RRL SR

BR%%E R BE m¥  BX LR 5 S
1001 2 5 0 7 3 19
1119 5 7 1 6 2 27
1121 2 10 0 1 3 19
1122 3 6 1 6 1 17
1149 5 4 0 1 0 12
1151 1 5 0 4 5 16
1177 0 3 0 0 0 4
1178 1 15 0 1 4 23
1179 2 15 0 6 5 30
1206 0 5 0 0 0 5
1207 0 4 2 0 0 9
1235 0 2 0 3 0 5
1236 5 1 0 0 1 10
1262 3 9 0 1 1 15
1337 1 7 1 2 5 25
1381 7 4 2 1 3 19
1403 0 2 0 0 0 1
1422 2 2 0 0 0 9
1441 0 3 0 1 0 8
1459 0 3 0 3 0 7
1476 0 2 0 0 0 3
1491 0 3 0 0 0 3
1525 1 3 0 0 1 6
1526 0 0 0 0 1 1
1013 0 1 0 1 0 2
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1013 0.07 0.03 4.61 0.06 90.17 1.84 0.00 3.22 0.00
1044 0.13 0.00 1.36 0.12 91.76 1.59 0.00 5.04 0.00
1045 2.93 0.06 8.91 1.74 58.52 1.06 0.00 26.51 0.27
1055 0.94 0.00 4.04 0.35 51.48 0.28 0.00 42.90 0.00
1072 0.32 0.00 7.71 0.11 82.12 2.20 0.00 7.55 0.00
1084 2.04 0.02 0.54 1.16 50.57 1.34 0.00 44.33 0.01
1091 0.76 0.00 7.01 0.19 87.90 1.47 0.00 2.68 0.00
1102 0.61 0.00 3.35 0.04 87.77 0.99 0.00 7.24 0.00
1118 0.31 0.00 3.78 0.06 80.33 0.69 0.00 14.82 0.00
1119 1.51 0.15 1.27 0.60 75.65 2.99 0.00 17.72 0.11
1121 0.39 0.00 9.42 0.29 81.89 2.11 0.00 5.90 0.00
1122 0.26 0.00 2.15 0.14 96.06 0.81 0.00 0.58 0.00
1125 0.00 0.00 24.96 2.23 71.54 1.26 0.00 0.00 0.00
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1151 0.90 0.12 11.92 0.19 66.41 10.95 0.07 9.38 0.06
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0.72

0.00
0.03
0.25
0.11
0.05
0.01
0.01
0.00
0.00
0.00
0.21
0.00
0.01
0.05
0.00
0.05
0.08
0.00
0.00

0.05

1.20
0.46
0.80
5.19
4.01
0.78
1.44
8.05
1.16
1.20
1.35
1.23
2.14
3.16
1.61
0.55
0.87
4.15
3.67

4.44

0.08
0.33
1.95
0.63
0.21
1.12
0.08
0.19
0.78
0.01
0.47
0.01
0.10
0.17
0.01
0.39
0.32
0.00
0.23

0.52

95.54
93.04
76.67
87.11
90.28
89.50
93.24
79.79
61.04
96.50
82.19
96.11
81.91
93.53
92.40
86.53
90.64
94.55
95.58

83.62

0.53
1.08
2.11
2.54
2.87
2.22
0.60
2.14
0.99
0.66
3.58
1.61
1.16
0.90
1.48
1.86
1.49
0.68
0.47

1.78

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.01

2.53
4.21
16.82
2.68
2.21
4.74
4.00
8.53
32.86
1.44
10.70
0.82
13.71
1.78
412
9.70
6.00
0.50
0.00

8.32

0.00
0.00
0.18
0.28
0.01
0.67
0.00
0.01
0.02
0.00
0.02
0.12
0.00
0.04
0.00
0.03
0.01
0.00
0.00

0.54

29



