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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. Ninety sites were selected with stratified random
sampling in 8 counties in Central and Southern Taiwan. According to the results in
2018, we adjusted the protocol and used occupancy modeling with conditional
replicates to solve the low detection rate issue in the survey. At each site, we
conducted 1hr point-count survey 2 times in October, if we recorded Mountain Hawk-
Eagle then those sites will carry out additional 3 times survey in November. A total of
52 Mountain Hawk-Eagle occurrences were recorded in 18 sites. Analyses showed
that occupancy rate was 0.343 + 0.085 and the detection probability was 0.354 +
0.058. The proportion of different woodland types in the grid was not correlated with
the probability of occupancy. In addition, weather conditions nor wind speed were
correlated with the detection rate either. Crested Serpent-Eagle (Spilornis cheela) and
Crested Goshawk (Accipiter trivigatus) were the most abundant diurnal raptor species
during the survey. This information indicates that the survey method could be used in
long-term monitoring program of Mountain Hawk-Eagle in the future.

Keywords: Mountain Hawk-Eagle, Species Distribution Model, Long-Term
Monitoring, Occupancy Modeling
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806 1.79 0.10 2.86 1.27 84.69 2.73 0.00 6.53 0.01
808 0.50 0.00 4.15 0.12 76.86 5.53 0.00 12.84 0.00
818 2.02 0.12 3.09 0.86 51.42 6.66 0.21 34.15 1.46
837 0.93 0.00 9.07 0.10 79.24 2.00 0.00 8.65 0.00
838 1.19 0.00 5.27 0.22 81.60 2.20 0.00 9.52 0.00
839 1.42 0.01 4.02 0.31 88.96 1.87 0.00 3.34 0.07
840 1.59 0.05 6.42 0.51 67.22 5.16 0.00 18.99 0.05
841 0.97 0.03 10.48 0.49 68.15 7.68 0.11 11.99 0.11
851 1.61 0.13 2.54 0.82 58.11 3.24 0.00 33.25 0.31
871 1.97 0.12 6.04 0.70 66.49 3.56 0.00 21.12 0.00
872 1.73 0.04 13.41 0.48 71.92 1.24 0.00 10.99 0.18
873 0.49 0.00 18.88 0.06 76.77 1.24 0.00 2.56 0.00

885 0.20 0.01 5.13 0.32 88.84 2.00 0.00 3.49 0.00
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905
906
907
908
911
920
924
938
SIS
940
941
942
952
955
967
969
982
998
999
1041
1043
1044
1045

3.09
2.09
0.84
0.79
1.83
0.20
1.21
1.43
1.53
0.80
1.63
0.45
1.28
0.79
2.71
1.45
2.88
0.20
0.31
0.54
0.60
0.13
2.93

0.09
0.10
0.01
0.00
0.03
0.04
0.00
0.01
0.10
0.01
0.18
0.02
0.16
0.00
0.05
0.12
0.17
0.02
0.00
0.00
0.01
0.00
0.06

1.34
7.20
4.99
18.85
5.12
0.43
9.77
5.85
3.67
13.24
5.28
16.70
1.39
5.30
1.79
3.30
2.83
6.17
0.10
161
1.95
1.36
8.91

1.76
1.09
0.73
0.42
0.83
0.16
0.88
0.49
0.75
0.25
0.47
0.16
1.41
0.08
2.05
1.45
2.14
0.15
0.16
0.18
0.58
0.12
1.74

42.23
57.44
63.89
63.35
69.63
92.01
71.92
79.60
85.40
78.90
91.52
73.02
76.17
92.40
41.77
74.10
52.96
88.57
92.98
94.09
80.12
91.76
58.52

1.28
2.94
7.01
6.08
4.84
0.65
0.14
0.80
0.45
3.18
0.24
6.26
2.92
0.08
2.00
0.99
3.42
2.85
1.03
1.81
1.17
1.59
1.06

0.00
0.00
0.15
0.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.19
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

50.20
29.07
22.37
10.48
17.71
6.52
16.07
11.82
8.10
3.59
0.40
3.38
16.46
1.32
49.58
18.52
35.43
2.03
541
1.71
15.57
5.04
26.51

0.02
0.07
0.01
0.00
0.02
0.00
0.00
0.00
0.01
0.03
0.27
0.01
0.02
0.00
0.04
0.06
0.18
0.01
0.00
0.05
0.00
0.00
0.27
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1069
1072
1088
1091
1099
1119
1121
1122
1125
1130
1132
1149
1151
1155
1177
1178
1179
1184
1186
1190
1206
1207
1215

0.00
0.32
1.10
0.76
0.37
1.51
0.39
0.26
0.00
0.12
0.72
0.44
0.90
0.07
0.54
0.87
0.43
0.40
0.20
0.14
1.36
0.46
0.43

0.00
0.00
0.06
0.00
0.00
0.15
0.00
0.00
0.00
0.00
0.00
0.04
0.12
0.00
0.00
0.07
0.01
0.06
0.00
0.00
0.33
0.00
0.03

1.26
7.71
5.46
7.01
1.71
1.27
9.42
2.15
24.96
0.05
241
0.65
11.92
22.83
1.33
4.74
4.36
14.03
12.58
0.95
3.31
2.03
0.56

0.00
0.11
0.61
0.19
0.20
0.60
0.29
0.14
2.23
0.00
0.13
0.14
0.19
0.02
0.04
0.39
0.05
0.26
0.05
0.03
2.34
0.16
0.23

96.60
82.12
67.55
87.90
91.50
75.65
81.89
96.06
71.54
99.06
83.73
94.20
66.41
74.19
95.49
80.41
88.09
77.16
80.58
96.37
66.96
85.04
89.82

2.14
2.20
1.39
1.47
3.74
2.99
2.11
0.81
1.26
0.18
1.37
1.12
10.95
1.98
0.12
3.78
1.16
1.19
4.46
0.92
6.59
1.65
3.22

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.17
0.07
0.12
0.00
0.00
0.00
0.00
0.00
0.06
0.00
0.00
0.03

0.00

7.55
23.83
2.68

2.46

17.72
5.90

0.58

0.00

0.58

11.60
3.21

9.38

0.79

2.47

9.68

5.91

6.90

2.13

1.53

19.09
9.00

5.68

0.00
0.00
0.00
0.00
0.02
0.11
0.00
0.00
0.00
0.00
0.02
0.03
0.06
0.00
0.00
0.06
0.00
0.00
0.00
0.00
0.03
1.66
0.01
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1218
1235
1296
1321
1337
1338
1344
1347
1367
1381
1388
1402
1403
1408
1422
1428
1441
1459
1464
1476
1481
1491
1496

0.21
0.81
0.50
1.06
0.31
0.62
0.72
1.34
0.11
0.85
1.23
1.30
1.46
0.05
0.37
0.96
0.64
0.20
1.48
0.10
0.98
0.38
2.23

0.00
0.03
0.09
0.06
0.00
0.00
0.06
0.00
0.00
0.03
0.25
0.10
0.11
0.00
0.05
0.01
0.01
0.00
0.21
0.00
0.01
0.05
0.29

4.72
3.70
1.04
0.34
0.49
0.41
1.75
1.37
1.20
0.46
0.80
1.45
5.19
0.68
4.01
0.78
1.44
1.20
1.35
1.23
2.14
3.16
3.30

0.06
1.53
0.31
0.81
0.04
0.00
0.22
0.98
0.08
0.33
1.95
0.42
0.63
0.02
0.21
1.12
0.08
0.01
0.47
0.01
0.10
0.17
1.48

85.90
79.50
91.81
88.09
95.24
96.54
87.28
79.51
95.54
93.04
76.67
89.91
87.11
96.26
90.28
89.50
93.24
96.50
82.19
96.11
81.91
93.53
77.09

1.09
Sl
1.59
1.00
2.27
0.84
2.57
1.10
0.53
1.08
2.11
2.60
2.54
0.97
2.87
2.22
0.60
0.66
3.58
1.61
1.16
0.90
3.56

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
0.00
0.00
0.00
0.00

8.02
11.03
4.65
8.49
1.65
1.59
7.24
15.62
2.53
4.21
16.82
4.15
2.68
2.03
2.21
4.74
4.00
1.44
10.70
0.82
13.71
1.78
12.04

0.00
0.01
0.01
0.16
0.01
0.00
0.15
0.08
0.00
0.00
0.18
0.06
0.28
0.00
0.01
0.67
0.00
0.00
0.02
0.12
0.00
0.04
0.01
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1508 0.90 0.05 0.55 0.39 86.53 1.86 0.00 9.70 0.03
1518 0.46 0.00 2.46 0.00 91.37 2.67 0.00 3.03 0.00
1519 0.59 0.08 0.87 0.32 90.64 1.49 0.00 6.00 0.01
1528 0.82 0.04 0.74 0.23 90.92 4.12 0.00 3.12 0.00
TiaiE 0.97 0.05 4.72 0.59 80.54 2.48 0.02 10.53 0.09
L 0.76 0.08 5.12 0.80 13.64 2.10 0.08 10.75 0.25
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