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Abstract

Biodiversity hotspot evaluation could be an essential tool to focus conservation efforts. An observed
hotspot is defined as a habitat with significant levels of species diversity that is under threat from
disturbances. In this research, a model is developed by using a combination of a species distribution
model, principal component analysis and fuzzy logic to identify biodiversity hotspots of endemic bird
species in Taiwan on a regional scale, and assess the agreement with legally protected areas. The results
showed that the hotspots were mostly located in high-elevation where there were potential threats for
natural disasters, and then approximately 70% of the hotspots be sheltered by the protected areas.
Furthermore, the hotspots are classified into five levels from high to low according to grade. A few
sub-high-level hotspots have not been protected, such as the edges of the Shei-pa and Yushan National
Park. These critical sites could be conservation priority for endemic bird species. The developed model
may be applied to any taxa requiring planning for future protection and management.
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Fig. 1. Location of study area showing a digital elevation model (altitude) in the background.
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Table 1. Selected bird species and their number of occurrence grids in this study

Scientific name English name Grid number

Arborophila crudigularis Taiwan Partridge 337
Lophura swinhoii Swinhoe's Pheasant 106
Syrmaticus mikado Mikado Pheasant 36
Megalaima nuchalis Taiwan Barbet 259
Urocissa caerulea Taiwan Blue-Magpie 136
Parus holsti Yellow Tit 95
Pycnonotus taivanus Styan's Bulbul 426
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Regulus goodfellowi

Pnoepyga formosana
Locustella alishanensis
Fulvetta formosana

Yuhina brunneiceps
Pomatorhinus musicus
Megapomatorhinus erythrocnemis
Alcippe morrisonia

Garrulax taewanus
lanthocincla ruficeps
lanthocincla poecilorhyncha
Trochalopteron morrisonianum
Heterophasia auricularis
Liocichla steerii

Actinodura morrisoniana
Myophonus insularis

Tarsiger johnstoniae
Carpodacus formosanus
Poecile varius

Bambusicola sonorivox

235
Flamecrest 102
Taiwan Cupwing 214
Taiwan Bush-Warbler 76
Taiwan Fulvetta 116
Taiwan Yuhina 594
Taiwan Scimitar-Babbler 1,195
Black-necklaced Scimitar-Babbler 712
Gray-cheeked Fulvetta 1,074
Taiwan Hwamei 114
Rufous-crowned Laughingthrush 22
Rusty Laughingthrush 113
White-whiskered Laughingthrush 154
White-eared Sibia 611
Steere's Liocichla 546
Taiwan Barwing 80
Taiwan Whistling-Thrush 372
Collared Bush-Robin 170
Taiwan Rosefinch 69
Varied Tit 66
Taiwan Bamboo-partridge 837
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Table 2. Predictor variables used to model species distributions

Variable Code Keep in final )
Annual mean temperature BIO1 Yes
Mean diurnal range (Mean of monthly (max temp - min temp)) B102 Yes
Isothermality (BIO2/BIO7) (x100) BIO3 No
Temperature seasonality (Standard deviationx100) B104 No
Max temperature of warmest month BIO5 No
Min temperature of coldest month BI10O6 No
Temperature annual range (BIO5-B106) BI107 Yes
Mean temperature of wettest quarter BIO8 No
Mean temperature of driest quarter B109 No
Mean temperature of warmest quarter BIO10 No
Mean temperature of coldest quarter BlO11 No
Annual precipitation B1012 Yes
Precipitation of wettest month B1013 No
Precipitation of driest month Bl1014 Yes
Precipitation seasonality (Coefficient of variation) BIO15 No
Precipitation of wettest quarter BIO16 No
Precipitation of driest quarter BIO17 No
Precipitation of warmest quarter B10O18 No
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Precipitation of coldest quarter
Altitude

Slope

Aspect

Compound topographic index
Heat load index

Distance to the nearest river
Net primary productivity
Tree cover

Latitude

Longitude

B1019 No
Alti No
Slop Yes
Aspe Yes
CTI No
HLI No
River Yes
NPP Yes
TC Yes
Lati No
Long No

aSpearman's rank correlation coefficients < 0.7 between predictor variables are kept.
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for endemic bird species in Taiwan.
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Table 3. The results of principal component analysis

Selected principal component

Eigenvalue 4; 2.70 0.97 0.64
Variance (%) 54.01 19.44 12.82
Cumulative variance (%) 54.01 73.45 86.27

Habitat risk

! High :5.27

Low :-1.00

SHDI

!High :1.37

Low : 0.55

Habitat risk

I High:5.27
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IHigh :1.37
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Fig. 3. (a) Shannon index of diversity (SHDI) for endemic bird species; (b) habitat risk in Taiwan; ranges
of high value (threshold at 1 standard deviations from the mean) for (c) SHDI and (d) habitat risk
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