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Abstract

The mountain hawk eagle (Spizaetus nipalensis nipalensis) is an endangered raptor protected by
the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES). We
conducted a survey on its occurrence in the Taitung Prefecture of Southeast Taiwan from Jan. 2004 to
Dec. 2006. Digital coverage of human activities, digital terrain model (DTM), vegetation pattern, and
land-use pattern were used as the environmental factors. The relationships between the occurrence
frequency and the environmental factors were analyzed with the geographic information system (GIS).
The results showed that the occurrence frequency of the eagle was significantly related to human
population, road development, urban development, elevation and slope of land, vegetation coverage
pattern, and land use pattern. The frequency was higher in areas with lower human population and farther
away from road and urban developments. The highest frequency was found in mountains that were
covered with forests and had moderate to high normalized difference vegetation indices (NDVI) at
elevations of 1,001 to 2,000m and the slopes of 25° to 45°.
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Fig. 1. The location of Taitung Prefecture in Taiwan.
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Fig. 2. The survey locations of the mountain hawk eagle (upper figure) and its survey numbers (lower

figure) in 14 civic administrative restricts of Taitung Prefecture.
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Table 1. Relationships between occurrence frequencies of the mountain hawk eagle and human population

densities
Human Hawk eagle Posteriori comparison
population ¥2- vaue
densitya Presence Absence Presence Absence
High (H) 14 (11.9%)  104(88.1%) 118 (100.0%) 55.287** L>M, H H>M, L
Moderate (M) 34 (33.3%) 68 (66.7%) 102 (100.0%)
Low (L) 100 (53.8%) 86 (46.2%) 186 (100.0%)

aHigh, >100 people/km2; Moderate, 20-100/km2; and Low, <20/km?2.

** p<0.01, df = 2

e 2. 2% G AR L 2 S R IS A A R A S B R

Table 2. Relationships between occurrence frequencies of the mountain hawk eagle and road buffer

Hawk eagle Posteriori comparison
Road buffera ¥2- vaue
Presence  Absence Presence Absence
1 50(23.1%) 166 (76.9%) 216 (100.0%)  43.285+* 3>1,2 1>2,3
2 30 (39.5%) 46 (60.5%) 76 (100.0%)
3 68 (59.6%) 46 (40.4%) 114 (100.0%)
al, <2 km; 2, 2-4 km; 3, >4 km
** p<0.01, df = 2

(=) Wl [ e 5%
LIR 77 R e M A R (3 3) » 15 A1 KA

TRy B Bt ] A DA 2 ] S D R R
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2 3. 7% G AR 2 ) o D SRR 3 A A SR K S B AT SR

Table 3. Relationships between occurrence frequencies of the mountain hawk eagle and urban buffer

Hawk eagle

Posteriori comparison

Urban buffera ¥2- vaue
Presence  Absence Presence Absence
1 10 (8.6%) 106 (91.4%) 116 (100.0%)  55.723 ** 3,2>1 1>2,3
2 104 (45.8%)  123(54.29%0) 227 (100.0%)
3 34 (54.0%) 29 (46.0%) 63 (100.0%)
al, <5 km; 2, 5-10 km; 3, >10 km.
** p<0.01, df = 2.
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Table 4. Relationships between occurrence frequencies of the mountain hawk eagle and elevation

) Hawk eagle Posteriori comparison
Elevationa ¥2- vaue
Presence Absence Presence Absence

1 17 (11.6%) 129 (88.4%) 146 (100.0%)  96.640 ** 3,4>1,2,5 1>2,3,4,5
2 43 (34.7%) 81 (65.3%) 124 (100.0%)

3 63 (68.5%) 29 (31.5%) 92 (100.0%)

4 22 (71.0%) 9 (29.0%) 31 (100.0%)

5 3(23.1%) 10 (76.9%) 13 (100.0%)

al, <500m; 2, 501-1,000m; 3, 1,001-1,500m; 4, 1,501-2,000m; 5, >2,000m.

** p<0.01, df = 4.
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12(54.9%) » IR {RES 1 HE4R(1.9%)

Table 5. Relationships between occurrence frequencies of the mountain hawk eagle and slope of lands

Hawk eagle Posteriori comparison
Slope2 ¥2- vaue
Presence Absence Presence Absence

1 1(1.9%) 52(98.1%)  53(100.0%) 61.951** 54>1,2,3 6 12,345
2 9 (20.0%) 36 (80.0%) 45 (100.0%)

3 37 (30.3%) 85(69.7%) 122 (100.0%)

4 70 (55.6%) 56 (44.4%) 126 (100.0%)

5 28 (54.9%) 23(45.1%) 51 (100.0%)

6 3(33.3%) 6 (66.7%) 9 (100.0%)

al, <5°% 2, 5-15°; 3, 15-25°; 4, 25-35°; 5, 35-45°; 6, >45°,

** p<0.01, df = 5.
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Table 6. The matrix of errors between the ground truth and supervised classification of Formosat- 11

satellite images

Ground truth
Grass Forest  Water Urban  Total a};JcSL?rra%y
Grass 48 16 0 2 66 72.73%
Supervised Forest 6 59 0 0 65 90.77%
classification Water 3 2 59 1 65 90.77%
Urban 8 4 1 57 70 81.43%
Total 65 81 60 60 266
Producer's accuracy 73.85% 72.84%  98.33%  95.00%
Overall accuracy 83.83%
Kappa 0.7846
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Table 7. Relationships between occurrence frequencies of the mountain hawk eagle and vegetation-

landuse types
Vegetation-landuse Hawk eagle Posteriori comparison
Total 2-val
types? Presence Absence © x-vaue Presence Absence
1 0(0.0%) 64(100.0%) 64(100.0%)  44.477** 3>1,2 1>2,3
2 11 (35.5%) 20(64.5%) 31 (100.0%)
3 137 (44.1%) 174(55.9%) 311 (100.0%)

al, forest; 2, grass; 3, urban.
** p<0.01, df = 2.
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Table 8. Relationships between occurrence frequencies of the mountain hawk eagle and NDV |
VL e e T v e

Low 0(0.0%)  34(100.0%) 34(100.0%)  26.318** 1>2,3

Moderate 62 (34.1%) 120 (65.9%) 182 (100.0%)

High 86 (45.3%) 104 (54.7%) 190 (100.0%)

alow, <0.3; moderate, 0.3-0.6; high, >0.6.
** p<0.01, df =2
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