SIS BEIERFSE (TW 1. of Biodivers.) 20(4): 205-219, 2018 205

JE R S A Bl K Bl EA AR BE L A & BrE s BlEA EEZ &
A e

BAEAR AR B REE S RERY

E A% KRR BT RS A 106 &b A% BRI R% i |5

QAR FEALGILTHELLE 106 8T X ZEH EHKR —F 160 4 3 5%
3 WA B BARAR 2 R E AT 100 & db T 9 B B e T G 3 —FX 100 3%

%&u

* 18 FAE &  chrancor@gmail.com, hwyuan@ntu.edu.tw
B H 201845 A 21 B ; RN 2018 F 11 A 26 8

M

L Vit JEL BE RE B (Thalasseus bernsteini) 7& 6 18 & R fE M G HNES - B T8N B8 H &
@%LEZJEJFF:F%E/JIFI(RTJ& THE » ABFEAE 2017 TS B AR F1 5 Al O 8 1 o M R e 22 i A B
WS B LR R} » S RE (37 S8 R — (K B BE AR (T, bergir) BRI it [ B AR ) B BT o
2017 FE) 6 H 8 HiZ &M A BEFHE AR EIL S L8 10 {8 RS Bl ARG 07 B 1643 HAJELPH
HEEBEANT > WifE 7 H 6 H#EH 4 8 F0E i U SE AR 5 A7 B 970 HLK BBHARER HL47 o ARG FIH
generalized linear models 737 8L 357 & ~ 5 55 B A o 7 25 S W Tl AR S (01 o AT 2 S BRAE S o
REPUEH B S (EAER 13 AR LR ) ~ WEEAR (25 FELLT ) EAEHEE Z25K 22% L)
FURRIE T » B AR (50% DAL ) (R B\BEABE AT 341 o T HL - SR b B B A B R A 77 K JEL B
AR S0 2% P B i Y I S A o (AT o T RN S R e R It 8 A R v ) K BB A
BEELTA S S - ASEY)rT Re S AR AR A B - BEM S - SO0 7] 7 S i
PR B 2 & e (L e R B S AR 00 A 2eng TR B R HELIREINE S F AP A fa
2SR TR BRI B SR B S AR ER ARG R RS HETH -

SR - RIRE  BEREYE - BiEi R A



206 BREEING i [eri=d = Il S VAL e

Use of unmanned aerial vehicles (UAVs) to census nest
site of Greater Crested Tern Thalasseus bergii and critically
endangered Chinese Crested Tern Thalasseus bernsteini in

Matsu, Taiwan
Chung-Hang, Hung" *, Kung-Kuo, Chiang" ?, Li-Hao, Kuan’, Le-Ning, Chang',
Hsiao-Wei, Yuan""

1 School of Forestry and Resource Conservation, National Taiwan University, Taipei, Taiwan
2 Wild Bird Society of Taipei, Taipei, Taiwan
3 Aerial Survey Office, Forestry Bureau, Taipei, Taiwan

*Corresponding author: chrancor@gmail.com, hwyuan@ntu.edu.tw

Received: May 21, 2018; Accepted: November 26, 2018

Abstract

The Chinese Crested Tern, Thalasseus bernsteini (CCT), is the most critically endangered seabird
species in Taiwan. CCT nests sympatrically with the Great Crested Tern, 7. bergii (GCT), on seven
protected islands within the Matsu Island Tern Refuge (MITR). To minimize disturbances during the
breeding season, we used Unmanned Aerial Vehicles (UAVs) to locate CCT nests and built digital surface
models of the protected islands in the MITR. In 2017, we found 10 CCT nests and 1643 GCT nests on
Tiejien Island on 8 June, and another 4 CCT nests and 970 GCT nests on 6 July. We also used generalized
linear models to distinguish the effects of elevation, slope, and vegetation coverage on the probability of
CCT and GCT nest occurrence. The model indicated that GCT preferred to nest on high (>13 m above
high tide line), flat (slope < 25 ), and less vegetation cover (< 22%) ground, while CCT preferred to nest
within higher GCT nest density areas. In addition, we found that GCT nest density significantly increased
with the distance to bird blinds, which may imply a negative impact of human disturbance on the terns’
nest site preferences. In conclusion, we found that the removal of more vegetation on Tiejien Island would
provide more nesting areas for CCT and GCT colonies. UAVs served as an important tool in improving

the accuracy and efficiency of seabird colony and habitat monitoring on hard to reach islands.
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Fig. 1. Locations of the seven protected islands in the Matsu Island Terns Refuge (The Twin reefs located
in Dongyin township were not included in this figure): 1. Baimao, 2. Tiejien, 3. Zhongdao, 4. Sanlianyu, 5.
Jinyu, 6. Liuquanjiao, 7. Sheshan.
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Fig. 2. Nest densities (nest per m”) of Greater Crested Tern on the Tiejien Island, the rhombus indicates

the location of the bird blind.
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Table 1. The result of GLM explaining nest occurrence probabilities of the Greater Crested Tern in each
site on Tiejien Island by each factor

(n =922, intercept = -12.848, Cox & Snell R2 = 0.66).
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Factors Estimate S.E. Odds ratio  95% CI p value
Relative Height (m) 1.258 0.136 3.519 2.692-4.599 <0.001
Vegetation Coverage (%) -0.046 0.020 0.956 0.946-0.966 <0.001
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Fig. 3. The values of Greater Crest Tern nest occurrence probability in each sample site (dots, n = 922)
and predicted values by (a) relative height (m), (b) vegetation coverage (%) and (c) slope () in GLM
(lines). The Cox & Snell R” and predicted accuracy for each model were as follows: (a) 0.60, 91.2% (b)
0.16, 51.7%; (c) 0.45, 80.9%
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Fig. 5. Greater Crested Tern nest occurrence probability plot for Tiejien Island.
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Table 2. Linear relationships of nest densities (nest per m®) of Greater Crested Tern and each factor (n =
461), intercept = -25.32, R=0.352

Factors Estimate S.E. p value
Relative Height (m) 2.051 0.257 <0.001
Vegetation coverage (%) -0.067 0.005 <0.001
Distance to blind (m) 0.094 0.019 <0.001

Slope () 0.019 0.018 0.29
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