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Preface

Regulatory

Yunneng Wind Power Co., Ltd. has formed&d and Bat Survey
Protocol basdon Articleno.2 0 i n A EnN v SacielAenteind n aRldan o
andthelFC PS6standard. The protocaicludesdescriptions othe survey
methods for bird and bat monitoring during tiféshorepre-construction,
construction and operation phases of
(hereinafterabbreviated agit h e P rlnotlheePcojedi, )proper survey
methods are established according to the protocol to evaluate the changes
in birds/bats population and to estimate the gesmpacs of the Project.
It is expected that the quality of bird and bat monitoring tasks can therefore

be ensured.

Il n addition, accor diWimg Farro Critidale A Yun |
Habitat and Net Gain Assessmaaokk 0 ( Mar
facedspoonbi | | (hereinafter apbtentia¢d vi at ed
Acandidate critical habit atiftherpiesci es 0
any impact of the Project on BFS, the Project ltesvelopeda BFS
monitoring planfollowing the prescribed protocol. The plan includes
satellite tracking surveyfdBFS to get a clearer picture of the actvitrea

and flying routes of BFS near the Project area.

Monitoring Period

The atellite tracking surveyhas beerseparated into twehasss,
phase started inJanuary 2021andphase started in Novemt
This report ighe surveyresultreport fromJuly 2022 to Decembei2022.

Monitoring Unit

TheresultreportoBFSs at el | i t e t r adaslkcampigd sur v ey
and writen by Unitech New EnergyEngineering Co., Ltd.and the

National Pingtung University of Science and Technoldbgreinafter



referred to asi N P U S Was fommissioned to carry out the satellite
tracking survey worksThe result reportandwoslo f p h a s eied are
out by NPUST.



Chapter | Monitoring Summary

1.1 Survey Statement

Satellite trackingsurvey p h a sbegan inJanuary 2021and as of

February,all 16 BFS have been banded s at el

t e

tracki

began in November 2021, and as of April 2022, all 17 8R8ve been

banded Monitoring data this seasaresummnerized in Table 11-1.

1.2 Survey Summary

The survey item, locatiors, frequenies, and survey datesf the BFS

satellite tracking survenrecompiled in Table 2-1.

Table 11-1 Monitoring Summary of BFS Satellite Tracking Survey

Survey Item SurveySummary

l1.Banding results

were caturedin Tainanand Chiayi

(1)Date of migration

2.Mi gration date and ti me

Survey results starting from January 2021, are as summarized below:

In February2021, a total of 16 BFS were banded and tracke
including 11 individuals that were rehladd and 5 individuals th

Black-faced (NO1-6819) malfunctioned in Taiwan, and the remaining 15 indivig
Spoonbill all successfully departed offsharespring migrationin 2021.Departuré
Satellite dateswere between March 10 and June 18. April was the mai
Tracking migration departure month, accounting for 46.7% of the records.

%rvey In the autumn migration of BFS in 2021, 5 bindgre still being
ase

(2) Time of migration

Among the 16 BFStracked in thigroject, the transmitter of 1 individy

tracked after returningp Taiwan, but one bird lost signal during
migration period(Y43-6838) the migration data of 4 individuals w
obtained Arrival datesverebetweerOctober 18 and Novembeg™.

The departure time for most BFS was in the early morning, follow
departure between evening and midnightthi@analysis ofthreehour
periods, 11 individuals (accounting for 73.3%) departed oOffg
between 5:08:00; 2 individuals (accounting for 13.3%) depal
offshore between 17:680:00 and 1 individualdeparted offsho

betweer2:00-5:00 and20:00-23:00 respectively (accounting for 6.7

ng



In autumn two individuals arrived between 2:08:00, while 1
individual each arrivedrom 14:00-17:00 andfrom 17:00-20:00.

3.Mi gr atison route

(1) Departureroutes in the Taiwan Strait

According to the departure/arrival routes, none of the BFS flew oV
Yunlin wind farm area. Only the blue leg band individual (right b
6837) that departed the earliest, on March, 2021, flew a mere 4(
metes from the wind farm péneter at its nearest.

(2)Departure/arrival location

By identifying the location of departure for BFS using the administf
districts for cities and counties, 5 individuals (33.3%) departed
Changhua, and 2 individuals each (13.3%) departed from di
including Chiayi, Yunlin, Taoyugrand New Taipei; the remaining
individuals (6.7%) departed from Miaoli and Tainan, respectively.

During the soutéern migratory route®f 4 individuals it is known tha
the arrival location of BFS fell between Miaoli and Chiayi.

Black-faced
Spoonbill
Satellite
Tracking
Survey

Phase

Survey results starting from November 2021, are as summarized below:

1. Banding resul ts
From November2021to April 2022, a total of ¥ BFSs were bande

and tracked, including’ individuals that were rehabbed arid
individuals that were gaturedin Tainanand Chiayi.

2. Migration date and ti me

(1)Date of migration

Among the 17 BFS tracked in thisproject, the transmitter of
individuals ~ (N12-6827, N13-6821, N14-6836, N32-1154)
malfunctioned in Taiwan, ardjuvenile bird(N16-7378)stayin Taiwar
during thebreeding season of 2. The remaining 12 individuals
phase and 1 individual in phaseall sucessfully departed offshore
theSpring migratiorof 2022.The migration data of 13 individuals we
obtained.Departure dates were between Mar@ and April 24", In
March and April, 6 (46.2%) and 7 (53.8%) birds departed offs
respectively.

In the autumn migration of BFS in 2B2Zhere were 9 birds that returr,
to Taiwan, but one bird lost signal during the migration period {
11553), the migration data 8findividuals were obtained. Arrival da
were between Octob&" andDecembel 7",

(2)Time of migration

In spring the departure time for most BFS was in the morninghd
analysis of thredour periods,3 individuals (accounting for25%)
departed offshore between 5:8@M0 and 8:0011:00 respectivetyang
the rest of the time periods were fréto 1 bird, with no apparent pe

In autumn four individuals arrived betweeB:00-11:00, while 1
individual each arrived fror6:00-8:00, 11:0014:00, 17:0020:00
and 20:0023:00.

3. Mi gratison rout e




(1)Departureroutes in the Taiwan Strait

According to the departure/arrival routesnly one route pass
potentially through the Yunlin wind farm area The positioning
frequency othat device isith 1 hourvery rough therefore we camot
besure if the birdactuallyflew over the Yunlin wind farm area.

(2)Departure location

By identifying the location of departure for BFS usingdkeninistrative
districts for cities and counties, 5 individuals8&6) departed fror
Changhuafollowed by4 individuals(30.8%) departed from New Taip
2 individuals (15.4%) departed from Yunlithe remaining 2 individua
(7.7%) departed fromaoyuanandHsinchy respectively.

During the soutéern migratory routes o8 individuals, it is known thg
the arrival location fell betweehaoyuanand Chiayi.




Table 1.2-1 BFS Monitoring Schedule

Survey ltem

Survey
Location

Surveyqguantity

Survey Dates

Black-faced

Spoonbill Satellite

Tracking Sirvey
Phase

Tainan City
and Chiayi
County

16 birdswere tracked
in 2021

2021.2.1 (Dirdswerebanded)
2021.2.2 (1bird wasbanded)
2021.2.3 1 bird was banded

2021.2.4 (irds werebanded
2021.2.5 1 bird was banded
2021.2.10 { bird was banded

2021.2.19 (dirds were banded

2021.2.24 (2virds were banded

2021.2.27 (2virds were banded

Black-faced

Spoonbill Satellite

Tracking Sirvey
Phase

Tainan City
and Chiayi
County

17 birds* were tracke(
in 202

2021.11.11 (1 bird was banded
2021.12.8 (2 birds were banded
2021.12.15 (1 bird was banded
2021.12.17 (1 bird was banded
2021.12.31 (1 bird was banded
2022.1.11 (3 birds were banded
2022.1.12 (1 bird was banded)
2022.1.13 (1 bird was banded)
2022.2.8 (2 birds were banded
2022.2.24 (1 bird was banded)
2022.2.26 (1 bird was banded)
2022.3.5 (1 bird was banded)
2022.4.1 (1 bird was banded)

*Note:the 17th individual is to supplement the one that stwpsking before spring migration in

2021.



1.3 Survey Method

The habitat of BFSn the winteing sitesmainly includes aquaculturigsh
farms abandoned salt fields, estuaries, grass swahpsteraFor BFS wintering
in Taiwan, aound 70 %winterin Tainan, 266 winterin Chiayi, <10%winterin
Qieding, Kaohsiung, and the remiag BFSare scattered around other ar@€&so
2016). The censusdata fromTaiwan Wild Bird Federationshows the largest
number of BFS distributed in various areas in a singldamaghown in Figure 3-
1). For theY unlin project, satellite tracking for BRBasconducted along the coast

of Tainan and Chiayi.
The project adoptdwo methods for BFS banding:

I. Cooperating with BFS Protection OrganizationBanding of rescued
birds

In 20022003, mass mortality of BFS caused by botulism infection
occurred in Tainan during wintering season. Since then, Tainan City
Government has been cooperating with +fgovernmental
organizations in developing a BFS rescuing process that includes BFS
rescuing tasks and habitat maintenance carried out every YeBlFS
with suspected Botulism infections is spotted by bird lovers, wildlife
preservation organizations, or patrol, the individual will be sent to an
animal hospital for treatment, and the Wird Society of Tainan will
be informed.After recovery, the BFS will be sent to the Endemic
Species Research Institute, Council of Agriculture, Executive Yuan for
physical assessment . | f t he I ndi
restored upon assessmeatyr team willbandit with a transmitterand

releasdt into its original habitat.
Il. Setting snareérapi Banding of capturedtirds
The s1are method will be deployed atiitablesites. This trap is

madeup ofabout 200 snares (1&n in diameter) tied onto a 20 rope.

Both ends of the rope are fastened to an iron bar that is plugged into

Vi

d



shallow water(Figure 1.32). Each trapping site will contain-50 ropes
depending on the number of BFS. The captured BFS will be relemsed
site after the transmitter is attached.

GSM/GPS solapowered transmitters made in China will be used for
satellite tracking in theroject. The transmitters can provide positioning spots
ata 1-hour interval. Each positioning spot will inclu@®Scoordinate, altitude,
and speed. The interval can be tuned intes@€nd whethebird stays aloft

and with sufficient battery power.

2022 Taiwan Black-faced Spoonbill Census
Distribution Map

Kinmen

% 245°N
-b‘ N
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25.0°N

24.0°N
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Source of dataTaiwan WildBird Federation(https://www.bird.org.tw/news/1892)
Figure 1.3-1 Distribution Map of BFS in Taiwan(202)



Figure 1.3-2 Example of Snare Trap



1.4 Operation Process of QA/QC

Preparation of this survey incluslethe application of purchasing and
importing satellite transmitters, sampling site inspecteomd trap deployment.
Researchers will set snare tsegd places where targeted species are frequently
seen andstand by near the trap.

Researcherswill take phote and measure theexternal featuresf the
captured birdgas shown in appendi¥). The birds will be banded with satellite
transmitters (weighting8 % of t he bir dos -sieeBF§RAré) and
large waterbirds weighing overl000 g, thus GSM/GPS Debut Lego 3G
transmitter(Druid Technology, Ing, weighting 5.4 9, is applied.

The satellite transmitter may receive data from the tracked bird including
GPS coordinates, flying altitude, direction, flying speed, and remaining battery life.
The transmittersvere preset tprovide positioning spo@ta 1-hour interval. Each
positioning spot will includé&sPScoordinate, altitude, and speed. The interval can

be tuned into 2@econd whethebird stays aloft and with sufficient battery power.

The satellite transmitter should be placed at a known altitude before banding
in order to calculate the positioning altitude and calibrate discrepancies between
actual altitude. This is conducted due to the discrepancy between the GPS

positioning altitudeandthe actual altitude.

10



Chapter Il Analysis of Survey results

2.1 Satellite Tracking Survey

st

The satellite tracking survey has
arted in January 2021, aThasurpelyesils

are as follows.

Banding Resultof Black-faced Spoonbill Satellite Tracking SurvBehase

In February 2021, a total of I®FSs were banded and tracked foisth
project, including 1Xescuedirds andb capturecbirdsbandedn Tainanand
Chiayi (Table2.1-1). Among the rescued birds, one juvenile female (Y43
6838) wasalready banded by a Korean team, and a transmitter was attached
by our team before releasingnother adult birdT98-6833) got sick once
againfor an unknown reason other than botulism infectan April 8", the
individual was released after recovering on April'3Mddepartedoffshore

on May &".

The transmitterof 1 individual (N0%:6819) malfunctioned in Taiwan
after a brief tracking period, the remisg 15 individuals all successfully
departedoffshore. Among them7? birds (T986833, T976834, T996817,
right brown6830,right blue-6837, N096835, N036053) had disconnected
in Korea, 3irds(NB-6826, N046818, N086823) had disconnected in China,
5 birds (T956820, T006814, N026831, N056822)had returned to Taiwan
in autumn 2021. In the autumn migrat@i021,0ne device stqpedworking
during migration(Y43-6838) andthe migration data of 4 individuals were
obtained. Among the 5 birds that return to Taiwan in autumn 2021, 3 birds
had disconnected in Taiwan, 1 bird was found q¥d@-6838), and the other
one departed offshore in spring 2022 (Ng#22), and is currently being

tracked in South Korea

Banding Results of Blackaced Spoonbill Satellite Tracking SurvBehase

11
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Frovmvember 2Q@2DA tao tABRedBecfe banded
and tr acbkreadj efcotr, 7trileniscel wedd hi@a p t ri @ A
banded amG@GRa@Wabl2p. 2.

The tramMmsmdi g@d-8&M0N/1L-8 8 2N11-6 8 3NG3,-2
1154#mal functioned in Tai waanl futveernid ebr |
steady n Ta(iNMEZEB 7@ r i ng t he breedtimeg sea:
remai diimdyi vii dual s al |l s u cicne stshfeu | S pyr idnegy
2022 Amon g2 Dbti r(e@w1/53 7NN3- 225 Mm&ad sconnected i
Chi,dabi (NRQA15h&d sconn&otr,eaca @b in r(d\s3 3
115N2415N2615NR-215ANR-815MN2-T37N2-2
737M2-313,8l1G-11553cady Kkorcwmaring the breedir
of 227 went back Cor Taenwa g2d ehvhi acueesu ma
that disconnected in Taiwan for | ess

the signal
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Table 21-1 Tagging Information of Black-facedSpoonbillSat el | i t e Tracking Survey
International
. identification . : Departure date and . Arrival date and | Tracking
No. Tr?\lcglng band Age T%%gg;ng ;I(-)?:%%Igr? Source location from Locozi;t;orggggnd location in Status
' Number| Colour Taiwan Taiwan (Noteh)
band band
2021/4/12left Taiwan
to China.
2021/4/29left China to 10/
White, Yanshui 2021/4/12 South Korea. 202110/18, N
1 6820 T95 blue Adult | 2021/2/1| River, | Rescued ’ 2021/10/17left South | between Miaoli
' L Changhua o 2021/10/26
green Tainan J Korea to Chinaand | and Chiayi ( )
then returned to Taiwal
on 10/18
_ 2021/4/8 left Taiwan to
White, Sicao, 2021/4/8, China N
2 6834 T97 gretoaln, Adult | 2021/2/1 Tainan Rescued Taoyuan 2021/4/26, lefChina to | - (2021/4/29)
re South Korea
2021/5/8, left Taiwan tg
; China
Whlte, . . N
3 | 6833 | T98 | green, | Adult | 2021/2/1 TS"?aO’ Rescued| 2021/5/8 Chiayi 2021/5/22, left China | 021/9/21
yellow amnan and arrived in South ( )
Korea on 5/23
2021/3/28, left Taiwan
White, Sicao . to China - N
4| 6817 | T99 | green, | Subadult] 2021/2/2| %% | Rescued| 2021/3/28Yunlin 2021/4/5, left China an{ 021/8/13
blue ainan arrived South Korea on ( )
4/6
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International

Trackin identification Taqain Taqqin Departure date and Location found Arrival date and | Tracking
No. NoO 9 band Age d%%e 9 Ioc%%ior? Source location from overseas location in Status
' Number| Colour Taiwan Taiwan (Noteh)
band band
2021/6/13, left Taiwan
’ Batt
to China attery power
Yellow, Budai Left China and then | Was 00 low to S
5 6838 Y43 blue, | Juvenile| 2021/2/3 Chiayi Rescued| 2021/6/13, Taoyuan| returned to Taiwan locating from (2022/4/12)
green from 2021/10/22 to | 202140/22 10 (Note))
12/24 12/24
2021/4/12, left Taiwan
to China
2021/4/28 Signal
transmission lost, yet 2021/10/31,
White _ 5/1 signal recovered
’ Sicao, 2021/4/12, showing location in between N
6 6814 T00 ?/\;ﬁifg’ Adult 2021/2/4 Tainan Rescued Changhua South Igorea Changhua and (2022/2/28)
2021/10/2223, left Yunlin
South Korea to China
2021/10/3631, left
China to Taiwan
_ 2021/3/16, left Taiwan
Right Yanshui | toChina N
7 6830 -- brown Adult | 2021/2/4 River, Captured| 2021/3/16 Chiayi 2021/3/26, left China tg ~ (2021/6/25)
Tainan
South Korea
2021/3/10, left Taiwan N
i i to China 2021/10/22);
8 | 6837 - RIGt | o hadult] 2021/2/4 | R9% | captured 2021/3/10, Tainan | 2021/3/22, left China td - ( )
blue Tainan no GPS
South Korea (2021/6/22
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International

Trackin identification Taqain Taqqin Departure date and Location found Arrival date and | Tracking
No. NoO 9 band Age d%%e 9 Ioc%%ior? Source location from overseas location in Status
' Number| Colour Taiwan Taiwan (Noteh)
band band
(Note®)
2021/5/31, left Taiwan
2 No ile| 20217215 Q19U o 2021h/3L, New | 4 arrived China on N
9 6826 N band | Juvenie| 20 S| Tainan | Capwre Taipei 61 (2021/8/21)
Blue Sicao R N
' Jo 2021/2/16 Last active in Tainan area.
10 6819 NO1 red Adult | 2021/2/10 Tainan Rescued ve | I (2021/2/16)
2021/4/20, left Taiwan
to China
2021/5/15, left China
and arrived South
Blue, . Budai, 2021/4120, Korea on 5/16 2021419, N
1 6831 NO2 yellow Juvenile| 2021/2/19 Chiayi Rescued Changhua 2021/10/17, left South Changhua (2022/2/23)
Korea to China
2021/11/9, left China ta
Taiwan
2021/4/27, left Taiwan
_ to China N
12 | 6053 | No3 | PUS | subaduit 2021/2119) 2V | Rescued| 2021/4/27Miaoli | 2021/5/19, left China ) . 2021/10/20
green layl and arrived South ( )
Korea on 5/20
20215/22. New 20215/22, |left Taiwan N
Green . Tucheng ’ ; ;
' ’ and arrived Chinaon | -
13 6823 NO8 white Juvenile| 2021/2/24 Tainan Rescued Taipei i IV I (2021/10/24)
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No.

Tracking
No.

International
identification
band

Number| Colour
band band

Age

Tagging
date

Tagging
location

Source

Departure date and
location from
Taiwan

Location found
overseas

Arrival date and
location in
Taiwan

Tracking
Status
(Noteh)

14

6835

White,

NO9 red

Subadult

2021/2/24

Qigu,
Tainan

Rescued

2021/4/12,
Changhua

2021/4/12, left Taiwan
to China
2021/4/29, left China ta

South Korea

N
(2021/5/15)

15

6818

Blue,

Al white

Adult

2021/2/27

Qigu,
Tainan

Captured

2021/3/24 Yunlin

2021/3/24, left Taiwan
and arrived China on
3/25

N
(2021/3/25)

16

6822

Green,

NO5 red

Subadult

2021/2/27

Qigu,
Tainan

Captured

2021/4/30,
Changhua
2022/4/14, New
Taipei

2021/4/30, left Taiwan
to China

2021/5/15, left China
and arrived South
Korea on 5/16
2021/10/19, left South
Korea to China
2021/10/21, left China
to Taiwan

2022/4/14, left Taiwan
to China

2022/5/9, left China to

South Korea

202110/21,
between
Taichung and
Yunlin

N
(2022/7/7)

*Note!: T stands for tracking; no GPS stands for GPS data pending; N stands for no signal transmission; S stands for steindeattkindevice fell off or the BFS died;

bracket shows the last signal transmission date.

*Note % This bird has been found dead in April 2022 in TaiWwamanwith no obvious trauma

*Note 3 In some tracking device, it is observed that GPS data is only partially transmitted or GPS has not been able todssfutysuesulting in no GPS situation.
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Table 21-2 Tagging Information of Black-f aced Spoonbi || Satellite Tracki
International
No | Trackin |den;|f|cat|on Tagging | Tagging Departure date and Location found Arrival date and TEGNE
and Age : Source . . S . Status
g No. date location location from Taiwan overseas location in Taiwan
Number| Colour (Noteh)
band band
1| 6836 | N14 | R | aduit | 20211208 Q9% | Rescued Haven't departed N
blue Tainan (2021/12/25)
Red, Qigu, Haven' N
2 6821 N13 yellow Adult | 2021/12/8 Tainan Rescued| Haven't departed (2022/1/29)
Blue, Qigu N
3 | 11541 | N32 | green,| Juvenile| 2022/2/26| 7=° | Captured Haven't departed (20224/7)
white
White, . Aogu, . N
4| 6827 | N12 | oo | Juvenile| 2021/11/10 i | Captured Haven't departed (20224/27)
Red, . Aogu, H ' T
5| 7378 | N16 | Juvenile| 2021/12/15 Chiayi Captured Haven't departed (202202/31)
Red, Qigu, 2022/3/18 2022/3/18, left S
6 7371 N15 green Adult | 2021/12/17 Tainan Rescued Taoyuan Taiwan to China (20228/23)
Blue .
e, Qigu, 2022/4/23 2022/4/2, left N
7 | 12506 | N35 V\tI)TlI,Itg Adult 2022/4/1 Tainan Rescued Changhua Taiwanto China (20224/27)
2022/4/23 left
Blue . Taiwan to China
i 20224122 . N
8 | 11543 | N29 | green, | Subadultf 2022/2/8 Qigu, Captured ’ 2022/5/14 left China
red Tainan Changhua andarrived North (2022/5/19)
Korea on5/15
Blue 2022/4/22,left 2022/10/18
' Aogu, 20224122, ) "L ’ T
9 | 11540 | N26 | yellow, | Subadult 2022/1/13 = . | Captured . Taiwan to China between Changhu
blue Chiayi New Taipei 2022/5/14 left China | and Chiayi | (2022423
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No

Trackin
g No.

International
identification
band

Number
band

Colour
band

Age

Tagging
date

Tagging
location

Source

Departure date and
location from Taiwan

Location found
overseas

Arrival date and
location in Taiwan

Tracking
Status
(Noteh)

andarrived South
Korea on5/15
2022/1011, left
South Korea to
China
2022/10438, left
China to Taiwan

10

11548

N28

Blue,
yellow,
white

Juvenile

2022/2/8

Qigu,
Tainan

Captured

20224/21,
Yunlin

2022/4/21 left
Taiwan to China
2022/4/22,left China
to North Korea
2022/10/4, left
South Korea to
China

2022/1025, left
China to Taiwan

2022/10/25,
Changhua

W
(202212/12)

11

11551

N33

Blue,
green,
red

Subadult

2022/3/5

Qigu,
Tainan

Rescued

20224/21,
Changhua

2022/4/21 left
Taiwan andarrived
Chinaon4/22
2022/5/23,left China
andarrived North
Korea on 5/24
2022/10/18, left
South Korea to
China
2022/10/19, left
China to Taiwan

2022/10/19,
between Yunlin anc
Chiayi

T
(20220.2/31)
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No

Trackin
g No.

International
identification
band

Number
band

Colour
band

Age

Tagging
date

Tagging
location

Source

Departure date and
location from Taiwan

Location found
overseas

Arrival date and
location in Taiwan

Tracking
Status
(Noteh)

12

11553

N31

Blue,
green,
blue

Subadult

2022/2/24

Qigu,
Tainan

Rescued

20224124,
New Taipei

2022/4/24 |eft
Taiwan to China
2022/5/18,left China
to South Korea
2022/10/13 signal
transmission lost in
North Korea, yet
11/4 signal recovere
showing location in
China
2022/11/26signal
transmission lost in
China, yet 12/28
signal recovered
showing location in
Taiwan

Without locating
from 2022/11/26 to
12/28

W
(2022/12/28)

13

11534

N24

Blue,
red,
white

Adult

2022/1/11

Qigu,
Tainan

Captured

2022/3/2%
Changhua

2022/3/25, left
Taiwan to China
2022/4/8 left China
andarrived South
Korea oré/9
2022/10/26, left
South Korea and
arrivedChina on
10/27

2022/11/5 left China
and arrived Taiwan
onl11/6

2022/11/6, Yunlin

T
(20220.2/31)
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No

Trackin
g No.

International
identification
band

Number
band

Colour
band

Age

Tagging
date

Tagging
location

Source

Departure date and
location from Taiwan

Location found
overseas

Arrival date and
location in Taiwan

Tracking
Status
(Noteh)

14

11536

N25

Blue,
yellow,
red

Adult

2022/1/12

Qigu,
Tainan

Captured

2022/3/25,
Yunlin

2022/3/25, left
Taiwan to China
2022/4/8 left China
andarrived South
Korea or4/10
2022/1086, left South
Korea to China
2022/107, left China
to Taiwan

2022/10/7, betweel
Taoyuan and
Miaoli

T
(202212/31)

15

7377

N21

Blue,
red,
yellow

Adult

2021/12/31

Sicao,
Tainan

Rescued

2022/3/5,
Hsinchu

2022/3/26, left
Taiwan to China
2022/5/1 left China
andarrived North
Korea onb/2
2022A1/11, left
North Koreaand
arrivedChinaon
11/12
2022/12/27|eft
China to Taiwan

202212/27, Chiayi

T
(202212/31)

16

7379

N22

Blue,
red,
blue

Adult

2022/1/11

Qigu,
Tainan

Captured

2022/3/13,
Changhua

2022/3/13, left
Taiwan to China
2022/3/15 left China
and arrived South
Korea on 3/16
2022/10/8Jeft South
Korea to China
2022/10/10, left

2022/10/10, Chiayi

T
(2022/1.2/31)
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International
No | Trackin STl Tagging | Tagging Departure date and Location found Arrival date and UIFEINE
band Age : Source . . S . Status
. g No. date location location from Taiwan overseas location in Taiwan
Number| Colour (Noteh)
band band
China to Taiwan
2022/3/25, left
Taiwanand arrived
China on 3/26
Blue . 2022/4/3, left China
' 2022/3/2 ' . T
17 | 11330 | N23 red, Adult | 2022/1/11 %i?wlgn Captured naw Taip5ei to North Korea 2022/10/11, Chiayi (2022112/31)
green 2022/10b, left South

Korea to China
2022/10/1, left
China to Taiwan

*Not eT stands for trackindg; awsantisrsd o nf, o wdiatnidrsg ffoar noi gnaln al transmissi on; S st

bracket shows the |l ast signal transmission date.

* Nt eThe GPS coordinates are fixed in a smal/l area, andbihd WOBA¢ébehawvi odeadvat uteh
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2.2 Date and Time of Migration

Date ofMigration

In this survey, departure offshore during spring migraino021
occurred between March #@o June 18, andthe migration data of 15
individuals were obtainedlhe first half (including the 19 andthe
second half of each montiwre se@rated on the 15 A total of 4
individuals (%.7%) departed in March; 7 individualdg.®%6) departed
in April, thisis the man migration departurenonth 3 individuals(20%)
departed in Mayand 1 individual §.72%6) departed in Juné the Spring
migrationof 2022, the migration data of 13 individuals were obtained.
The date of epartureis from March 18 to April 24". In March and
April, 6 (46.2%) and 7 (53.8%) individuals departed respectivihe.
dateof departureorrelates with age, as the adult departed first, followed
by the subadult, then finally thguvenile (Figure 2.21, Figure 2.22).
Noteworthy, the adult (T98833) migrated in the first half of May 2021,
and the adul{N35-12506) migrated in the second half of April 2022,

these may be due to their iliness delaying the departure.

The trend for adult BFS to depart earltriring spring migration
has been observed and described in the past @8). In addition, in
the pastsome subadudthave chosen to stay in Taiwéor wintering
instead of migratingNorth (Wang 2016 Jung et al. 2018). These
subadult and juvenile birds do not face the pressures of procreation, and
therefore, chose a different mode of migration from the adult birds
(Pugesek et al. 1999; Choi and Lee 200%) juvenile bird N167378
tagged in 202had spent the whole breeding seasohaiwan, and it is
likely onthis modd.

During autumnin 2021, tracking of 2 aduls and 2 subadut
indicated they had beg southern migratioPAmong them?2 adults ad
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1 subadult arrivedn Taiwan in the second half of October, while
subadult arrived in the first half of Noveml{€&igure 2.23). And in the
autumn of 2022¢ut of 9 birds tracked on their way back to Taiwan
adult went back to Taiwan in late December, there is no obvious
difference in departure time between adults and juveniles of southern
migration(Figure 2.24).

[I.  Time of Migration

In the analysis ofthreehour periods, 11 individuals departed
offshore between 5:68:00 during spring migrationn 2021 2
individuals departed offshore between 17200Q and 1 individual
each departed offshore between 29000 as well as 20:023:00
(Figure 2.25). The trend in 2022 is not as obvious as in 2021, but it can
still be seen that most birds departed offshore between13:00
(Figure 2.26).

An overview of the tweyear data, 5:08:00 has the most, with a
total of 14 times (accounting for 51.9%), followed by 811000 and
17:0620:00 each with 3 times (accounting for 11.1%), indicating that
the departure time for most BFS was from early mmgnio noon,
followed by evening.

During autumnmigrationin 2021, 2 individuals arrived between
2:00-5:00, while 1 individual each arrived between 1410000 and
17:0020:00 (Figure 2.2). The aitumn migration of 2022, 8:001:00
has the most, with 4 individuals arrivifgigure 2.28).
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_@}\ Rescued once 5\ Rescued twice

W Adult(4+Years) Subadult(2-3Years) 1 Year Juvenile
4 - S

_@

=

w
1

No. of Individuals

i

3 5 9
1 -

AS ) AS 630 A5 2% A5
\\(\’6"\' N 16 NS v Aof- 10 NG R b NTE 16 - >

Departure date

Note 1: As 1 BFS lost signal before leaving Taiwan, the sample size of this databs n=1

Note2: The first half(including the 1%) and second half of each month is seperated on the 15

Figure 2.2-1 Departure Dates of Spring Migrati on of BFS (n=15) in
2021
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Departure date

Figure 2.2-2 Departure Dates of Spring Migration of BFS (n=13) in
2022
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Arrival date

Note:-68Y348si gsal during autumn migration 2021

Figure 2.2-3 Arrival Dates of Autumn Migrat ion of BFS (n=4) in2021
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Figure 2.24 Arrival Dates of Autumn Migration of BFS (n=8) in 202
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Figure 2.2-5 Departure Times of Spring Migration of BFS (n=15) from
Taiwan in 2021
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Figure 2.2-6 Departure Times of Spring Migration of BFS (n=12) from
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Figure 2.2-7 Arrival Times of Autumn Migration of BFS (n=4) in

Taiwan in 2021
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Figure 2.2-8 Arrival Times of Autumn Migration of BFS (n=8) in
Taiwan in 202

2.3 Migration Routes

Of the 16satellite trackig BFSin 2021, the transmitteof 1 bird
(N01-6819) malfunctioned in Taiwan after a brief tracking period, the
remaining 5 birds all successfullydepartedoffshore (Figure 2.31),
additionally, 4 individuals were recorded migrating sq&igure 2.32).

Of the 17 satellite track@BFS in2022 the transmitter of 4 birdN({L2-
6827 N13-6821, N14-6836 N32-11541)malfunctioned in Taiwan after

a brief tracking period, 1 birgtayedin Taiwan,andthe remaining 12
birds togethemwith the 1 individual that tagged in phasea total of 13
birds all successfully departed offshofiéigure 2.31). In the southern
migration of 2022, 9 birds went back to Taiwan, while 1 device without
GPS location during the migration periffelgure 2.32).

According to the departurand arrivalroutes (Figure 2.33 to
Figure 2.36), only oneBFS0 s (1N33(3 Figure 2-8) routecroses
potentially Yunlin wind farm but the positioning frequency of that
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device is 1 hour, so the dashed line route may not be the real flying route
The flying altitude of both sides of the dashed line is 59.3 and 61.9.
Another bird (Right blue6837) that departedn March 16, 2021,
almostpassedhe vicinity of thewind farmon the day of itsdeparture
the departure route was 400 away from the wind farm perimeter
(Figure 23-3)

After departing offshorein Spring 2021, the B BFSs flew
northward along the coast of southeastern China. AmongstBé-3s,
11 individuals were observed heading to Korea,thad@lying routes of
11 individualsduring departurevere successfully trackgéigure 2.3
7). Meanwhile, 4 individuals were successfully trackegbon their
arrival during theautumnmigrationin 2021 (Figure 2.38). In Spring
2022, 11 individuals were observed heading to KoFba.locations for
departure and arrival were mainbetween Shanghai and Yancheng,
China (Figure &-7). This time, 8individuals were successfully tracked

upon their arrival during the autumn migratior2o22 (Figure 2.38).

fivenin” ' Taiwan ~

Figure 2.3-1 Routes of Spring Migration of BFS Across Taiwan
Strait in 2021 (left, n=15) and 202Zright, n=13) (dashed line:lower
positioning frequency)
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Legend

— - T95-6820(autumn)
T00-6814(autumn)

= N02-6831(autumn)
NO05-6822(autumn)

Figure 2.3-2 Routes of Autumn Migration of BFS Across Taiwan
Strait in 2021 (left, n=4) and 2022(right, n=8) (dashed line: lower
positioning frequency)
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7.5 15 km
|

— Blue-6837 8
None-6826 3
— Brown-6830 S#F
~ Y43-6838
— T95-6820
~—— T97-6834
— T98-6833
~— T99-6817
T00-6814
Yunlin — N02-6831
~—— NO03-6053
N04-6818
N05-6822
~— N08-6823
— N09-6835

Note: Day of departure dight blue-6837 was on March 102021
Figure 2.3-3 Routes of SpringMigration of BFS (n=15)
near Yunlin Wind Farm in 2021. The First Departure on
March 10" of BFS (Right blue-6837) Almost Passedthe
Vicinity of the Wind Farm Area

16 km

Legend

—= N05-6822
— N15-7371
N21-7377
N22-7379
N23-11330
— N24-11534 &5
— N25-11536
~— N26-11540
—— N28-11548
— N29-11543
~—— N31-11553
~—— N33-11551
N35-12506

Yunlin

Figure 2.3-4 Routes of Spring Migration of BFS (n=13)
near Yunlin Wind Farm in 2022 (dashed line: lower
positioning frequency)
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Legend

—=T95-6820(autumn)
T00-6814(autumn)

— N02-6831(autumn)

; NO05-6822(autumn)

Yunlin

Figure 2.35 Routes of Autumn Migration of BFS(n=4)
near Yunlin Wind Farm in 2021 (dashed line: lower
positioning frequency)

Changhua

Yunlin

Legend
N21-7377
N22-7379
N23-11330

—=N24-11534

—=N25-11536

9 - N26-11540

—~ N28-11548

—=N33-11551

Figure 2.3-6 Routes of Autumn Migration of BFS (n=8)
near Yunlin Wind Farm in 2022 (dashed line: lower
positioning frequency) One dashed line route passes
through Yunlin wind farm, not sure if the bird (N23-
11330) flew over the Yunlin wind farm

32



Legend

— Blue-6837
None-6826

N22-7379
N23-11330

N35-12506

off Taiwan

[y

Figure 2.3-7 The Spring Migration Routes of BFS in 2021n=15) and
2022 (n=13)
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Figure 2.3-8 The Autumn Migration Routes of BFS in 2021 (n=4)
and 2022(n=8)
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2.4 Departure and Arrival Location

By identifying the location of departure for BFS using the cities and
counties, and discussing the combined data of two years, there are 10 times
(36%) from Changhua, 6 times (21%) from New Taipei, 4 times from Yunlin
(14%), 3 times from Taoyuan (11%), 2 times from Chiayi (7%), and 1 time
(4%) departed from Hsinchu, Miaoli, and Tainan (Figurd-1D. In
comparison with estimated routes from the satellite tracking of BFS
conducted by Taiwan and Korea betw&$1122018 (Figure 24-2; Wang
2016 and Kisup Leasnpublished datajhe departure routes from this survey
include more twists and turns and even has an individual that defrarted
the north coast and then returned immediately. This is due to the intervals for
the positioning in this survey being shortAnother difference is the main
location of departure in this survey is Changlarad an additioal location
of departure is added, Miaolh comparison, the main location of departure
for tracking between 2012018 was mainly in Nothern Taiwan.

During southern migration iautumnof two years,as the BFS had
alreadyundergondong trips of flight, the battery life of the transmitterasv
in varying degrees of usag®dthe frequencigefor positionirg were adjusted
automatically Therefore, the exact locations of arrival in Taiwan for some of
the individuals could not be accurately determiridee arrival location 06
birds was confirmed,l in Yunlin, 2 in Changhua and 3 in Chiayfpr the
remaining 6 individuals, the arrival location as betweenTaoyuanand
Chiayi (Figure 24-3, Figure 2.44, Table 24-1, Table 2.42).
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Figure 2.4-1 (a) BFS Departure Locationsbetween Mach-June
2021, (b) BFS Departure Locations betweerMarch-April 2022
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Figure 2.4-2 BFS Departure Routes between 2@Spring 2018

(Wang 2016 and KisupLee, unpublished data)
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X Miaoli \
S 4 Miaoli 3
\ \ \

% ‘Taichung N Taichung
% \40hanghua % Changhua
\\\4 Yunlin % Yunlin
b
Chiayi
6820 6822

\
\

\ \
% Changhua

\4 Yunlin

Changhua

6814 6831

Note: Y43-6838 lost signal during autumn migration 2021.

Figure 24-3 BFS Arrival Locations in Taiwan between October
November 2021 (locations for some individuals could not be
accurately determined due to low positioning frequencies,dashed
arrows)
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Note:N31-11553 lost signal during autumn migration 2022.

Figure 2.44 BFS Arrival Locations in Taiwan between October
December2022 (locations for some individuals could not be accurately
determined due to low positioning frequencies, dashed arrows)
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Table 24-1 BFS Arrival Locations in Taiwan between October

November 2021
Tr ansnNot.t e Arri val LocalPositionin
6820 Bet ween Miaolii 4hr
6814 Bet ween Changhu 30mi n
6831 Changhua 2Gec
6822 Bet ween Tai chun lhr
6838 -* -

*Y43-6838 lost signal during autumn migration 2021.

Table 2.42 BFS Arrival Locations in Taiwan between October

December 2022

Transmitte Arrival Loca|Positionin
7379 Chi ayi 20 sec
11330 Chi ay.i 1 hr
11534 Yunl in 30 min
11536 Bet wkaemyairadhi aol 1 hr
11540 Bet ween Changhty 1 hr
11548 Changhua 30 min
11551 Bet ween Yunlin 1 hr
377 Chi ayi 20 sec
11553 -* -

*N31-11553 lost signal during autumn migration 2022.

2.5 Flying Altitude

During the spring migrationn 2021, the percentage oflying

altitudes that were between tBaeeping areg25-200 m) during the

flight in Taiwan Strait vaes between the 8LBFSs. An average of

51+26% of positionings for all individuals were between #veeeping

area with the highest percentage at 88% and the lowest aT 4btg 25-
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1, Figure 25-1). An average of4¢28% of positionings for all individuals
were below 25m; during the spring migration of 2022, an average of
66+£24% of positionings for all individuals were between the sweeping
area(Table 25-1, Figure 2-2). In an overview of the twqgear data,
some individuals do nceven fly above 200 pwhich indicates that BFS
generally keep tdow altitudes during migratignrand over half of the

positionings are within the sweeping area

During theautumnmigrationof both 2021 and 202#he positioning
points ofthe 12 individuals within the Taiwan strait were nioequent
hencepresented in a Tablén 2021, he 4 individuals only included 27
positioring points with the highest percentage (44%) being between the
sweeping area (Table322, Figure %-3). In 2022, the 8 individuals
included 33 positioning points, also with the highest percentage (44%)
being between the sweeping area (Table2Eigure 2.54).

Table 25-1 Percentage of Flying Altitudes within Each Height Interval
for BFS Positionings in Taiwan Strait (Springin 2021 and 2022)

oo e £ 2 8n 252010 52 0@
Sprinm2 1 4428 % 562 6 % 455 %
Spr i Mag2 282 1% 6624 % 1822 %
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__100% A
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -
0% -

6053 6814 6817 6818 6820 6822 6823 6826 6830 6831 6833 6834 6835 6837 6838
Trasmitter No.

Percentage Within Each Height Interval(%

<25 m25-200 ®>200 (m)

Figure 25-1 Percentage of Flying Altitudes within Each Interval
for BFS Positionings in Taiwan Strait(March-June, Spring, 2021)
(Red number: sample size)

100% - 2 22 17 52 44 34 45 32 46 56 29
90% A
80% -
70% -
60% -
50% -
40% -
30% -
20% A
10% A
0% -

6822 7371 7377 7379 11330 11534 11536 11540 11543 11548 11553 11551 12506

Percentage Within Each Height Interval(%

Trasmitter No.

<25 mW25-200 ®>200 (m)

Figure 25-2 Percentage of Flying Altitudes within Each Interval
for BFS Positionings in Taiwan Strait (March-April, Spring, 2022)
(Red number: sample size)
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Table 25-2 Percentage of Flying Altitudes within EachHeight Interval
for BFS Positionings in Taiwan Strait (OctoberNovember, Autumn,

2021)
I nt e
< 25 m 25200 m > 200 n
Tr ans mi t e
6814 1 3 4
6822 3 4 0
6831 0 4 7
6820 0 1 0
Tot al 4 12 11
Percent a 15% 44 % 41 %

100% -
90% A
80% A
70% A
60% A
50% A
40% A
30% A
20% A
10% -

0% -

6814 6822 6831 6820
Trasmitter No.

Percentage Within Each Height Interval(%)

<25 m25-200 ®>200 (m)

Figure 25-3 Percentage of Flying Altitudes within Each Interval
for BFS Positionings in Taiwan Strait (OctoberNovember,
Autumn, 2021)(Red number: sample size)
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Table 2.53 Percentage of Flying Altitudes within Each Height Interval
for BFS Positionings in Taiwan Strait (OctoberDecember, Autumn,

2022)
Il nt e
< 25 m 25200 m > 200 n
Tr ans mi e
7379 0 2 4
11330 0 4 2
11534 1 2 0
11536 1 2 0
11540 0 2 2
11548 1 3 0
11551 1 1 1
7377 0 4 0
Tot al 4 20 9
Percent a 1% 6 % 2 %
. 6 6 3 4 3
£ 100%
oo
(3] 90%
T
< 80%
® 3 70% -
- 67% .
£ 3 60% A 75%
= E 50% 33%
O = 40%
g 30% 67%
Q
s 2% B
a 10%
0%
7379 11330 11534 11536 11540 11548 11551 7377
Trasmitter No.
<25 W 25-200 m>200 (m)

Figure 2.5-4 Percentage of Flying Altitudes within Each Interval for
BFS Positionings in Taiwan Strait (OctoberDecember, Autumn,
2022) (Red number: sample size)
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2.6 Avoidance Behavior

Basically, birds respond differently wheapproaching wind farm.
They may detour and avoid entering into wind farm perimeter extending
500 m outward from the base of the outmost turbines (mavodance
response), enter into the wind farm but avoid wind turbifreesoe
avoidance response), enter the rotor swept area (RSA) pHsdistance
of 10 m from blades and avoid the blades (miasmidance response)
(Cook et al. 2014 However, our GPS device cannot record nurco
avoidance response well because the minimum time interval between two
GPS poits is 20 secondd.herefore, for the samples that entered the RSA
as either mirceavoidance or withouavoidance, we will all classify them

as"possible micreavoidance or without avoidance, but not detectable"

In addition, Cook et al. (2014 i dn 6t d-®bdumdary (tehe 3
roof) of the wind farm. For this reason, neither did they assure whether
birds show a vertical macravoidance response as that of mesamicro-
avoidance responses, due to technical limitation in measurement, instead
of horizontal avoidance one. Using GH&cking technology, the
limitation has been lifted. Here, we define the roof of wind farm as a 100
m distance upward from the upper rim of RSA. This is due to that there is
a roughly 100m bias in recording BFS fligt altitude by GPS.

In terms of how far birdscan show macreavoidance response.
Christensen et al. (2004) found that birds can response up to a distance of
6 km from the wind farm by marine radar. Here we extend the distance to
12 km because the larger Yulin offshore wind turbines can be seen at that

distance by human eyes from onshore.
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1. Macawoi dlahnecebi r d

The definitions of each avoidance behavior are as follows:

flies within 12 km of
altitude below the vertical boundary
changes the flying direction (hori zon
to avobdbohedd®8ry of theawiaddfaemt i ba
be seen at the same ti me)

. Mesaovoi dlammec ebi rd fl-DeBowmndaiyn odhet Be w
and changes the flying direction (h
(vertical meso) to avoid the RSA. ( hc

the same ti me)

.Possi blasr omidamac e or wi thout :Bvaogiddance
fly within the RSA of the wind farm.

Eachavoidance resuls shownin Table 2.61 andTable 2.62.

The total number of avoidance behavior that can be define8,is 1
with 10 timeshorizontal macroavoidanceand 3 times horizontal meso
avoidanceand the remaining invalid samples tot&ltBnes.The route of
N05-6822 passes through one operating wind turbine, the GPS positioning
frequency is too low to know whether it enters RSA or not, and the speed
is about 36 km/hr. Therefore, we classify it as masoidance(Figure
2.6-3). According to our results, the avoidance rate of the BFS is 100%
(without flying into the rotor sweeping range of the wind farm), but this
may be due to the low number of saeglMore wind farm projects will

be completed in the future, and more samples are expected to be obtained.
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Table 2.61 Avoidance Behavior in Taiwan Strait within Each
Migration Perios
Behavior Horizontal Horizontal Without- Invalid
Period Macro-avoidance| pMesoavoidance avoidance Sample
Spring of 2021 5 3 0 11
Autumn of 2021 0 0 0 4
Spring of 2022 5 0 0 10
Autumn of 2022 0 0 0 8
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Table 2.62 Avoidance Behavior within EachOffshore Wind farm in
Talwan Strait

Period No. Avoidance Behavior OWF Date Figure No.
eg3s | HorzontalMese | .o we | 202147 Figure 2.61
avoidance
eg26 | Horizontal Mese For mos{ 2021/516 | Figure2.62
avoidance
ggop | HorizontalMese | .. ¢ e | 2021429 | Figure 2.63
avoidance
gg20 | HorizontaIMacro- | ..o er phase|  2021/4/10 | Figure 2.64
. avoidance
Spring
of 2021 .
6g3a | HorizontalMacro- | e | 2021327 | Figure 2.65
avoidance
eg3g | HorizontalMacro Formosa 2021/5/29 Figure 2.66
avoidance
os3 | HorizontalMacro- |y e r | 202174125 Figure 2.67
avoidance
gos3 | HorizontalMacro For mos{ 2021/4/27 Figure 2.68
avoidance
7379 | HorizontalMacro- | e r | 20227312 Figure 2.69
avoidance
7371 | HorizontalMacro Formosa 2022/3/16 | Figure 2.610
avoidance
Spring HorizontalMacro- :
of 2022 11534 avoidance Formosa 2022/3/21 Figure 2.611
HorizontalMacro- . .
11540 . Tai power 2022/4/21 Figure 2.612
avoidance
HorizontalMacro- .
11540 For mos 2022/4/21 Figure 2.613

avoidance
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Figure 2.61 Horizontal Meso-Avoidance Behavior of N096835 in
Taipower Phase i n Spring of 2021
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Figure 2.62 Horizontal Meso-Avoidance Behavior of NB6826 in
Formosa i n Spring of 2021
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N05-6822
Meso

<GPS point (Altitude)
Turbine Tower

* Operation

* Not operation
L1 500m buffer

Figure 2.63 Horizontal Meso-Avoidance Behavior of N056822 in
Taipower Phase i n Spring of 2021

T95-6820
Macro

- GPS point (Altitude)

! 1%.'6 b 1,22'1"23'5 z
W, QideTsy 125% 265 53 2 y ; Turbine Tower
87.SNeecky 2o R 0sd 15 0 , s Operation
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Figure 2.64 Horizontal Macro-Avoidance Behavior of T956820 in
Taipower Phase i n Spring of 2021
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T97-6834 widdadl
Macro !

170%08.8
175.28094 4
167.2%170.4
3

31755
230.3%195.1

~ GPS point (Altitude)
\ Turbine Tower
e Operation
* Not operation
©—1500m buffer

Figure 2.6-:5 Horizontal Macro-Avoidance Behavior of T976834 in
Tai power Phase 1 i n Spring of 202

Y43-6838
Macro

® Turbine Tower
~ GPS point (Altitude)
L_1500m buffer

226/4%17.4

226.8.-528-4 SER o e
Figure 2.6-6 Horizontal Macro-Avoidance Behavior of Y436838 in
Formosa i n Spring of 2021
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Figure 2.67 Horizontal Macro-Avoidance Behavior of N036053 in
Taipower Phase i n Spring of 2021

N03-6053
Macro

e Turbine Tower

<GPS point (Altitude)
£_1500m buffer

Figure 2.6-8 Horizontal Macro-Avoidance Behavior of N036053 in
Formosa i n Sprling of 202
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Figure 2.69 Horizontal Macro-Avoidance Behavior of N227379 in
Taipower Phase i n Spring of 2022
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Figure 2.6-10 Horizontal Macro-Avoidance Behavior of N157371 in
Formosa i n Spring of 2022
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Figure 2.6-11 Horizontal Macro-Avoidance Behawor of N2411534 in
Formosa i n Spring of 2022
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Figure 2.6-12 Horizontal Macro-Avoidance Behavior of N2611540 in
Taipower Phase i n Spring of 2022
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Figure 2.6-13 Horizontal Macro-Avoidance Behavior of N2611540 in
Formosa i n Spring of 2022

While considering the avoidance behavior with the operation of the
wind turbine, there are 2 times horizontal meand 5 times horizontal

macraavoidance behavior in Taipower Phase

BFS N096835 shows horizontal meswvoidance at a distance of 204
meters from wind turbines and tended to be closer teapmrating wind
turbines (Figure.6-1, Table 2.63).

In the 5 horizontal macravoidance, there were 2 times when all the
turbines were notoperating, and BFS shows avoidance behavior at a
distance of 5 kilometers (Figure 246 Figure 2.€9, Table 2.63).

In the remaining 3 horizontal macevoidance, 15, 15, and 17 wind
turbines were in operation, of which BFS T8834 shows avoidance
behavior at a distance of 2116 meters (FigureX.Bable 2.63), BFS
NO03-6053 avoids the wind farm at a distance 0f4.5 kilometers (Figure
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2.6-7, Table 2.63), BFS N2611540 avoids at a distance of 1987 meters,
and the nearest turbine is noperating (Figure 242, Table 2.63).

As far as the current results are concerned, the strength and distance
of avoidance behavior are not obviously affected by whether the turbine
is operating or not.
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Table 2.63 Avoidance Behaviorwith the Operation of the Wind Turbine in Taipower Phase

Distance of Operating wind

No. Avmdqnce avoidance behavio| turbines / noroperating Other. , Figure No.
Behavior : \ : . description
from wind turbines | wind turbines
6835 | Horizontal 204 m 15/6 Tended to be | K
Meso closer to non
avoidance operating wind
turbines

GPS point (Attitude)

Figure2.61
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6822

Horizontal
Meso
avoidance

Not detectable

15/6

6820

Horizontal
Macro-
avoidance

5 km
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N05-6822
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Figure2.63

T95-6820
Macro

e
~ GPS point (Altitude)
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Figure 2.64
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Figure 2.65
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Figure 2.67

6053 | Horizontal 4.59.5 km 15/6 -
Meso
avoidance

11540| Horizontal 1987 m 15/6 The nearest
Meso turbine is non
avoidance operating

N26-11540
Macro

- GPS point (Allitude) ’

Figure 2.612
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Chapter Il Review andSuggestions

3.1 Review onMonitoring Results andResponse

The transmitter used in this project has a boost power system, which
can shorten the time interval of the positioning point to 20 sectidich
provides a powerful tool for the study detailed migration route and
avoidance behavior of BFS, and is also the only option on the market at
presentHowever, the disadvantage is that the yield rate of this system is
lower than that of other brands, this can be seen as the tradeoff between a
higher position frequency with higher accuracy and device life, and this
part can only be additionally captured in the future to make up for the
preset samples.

Other potential reasons can also influence the lifetime of transmitters,
for example, the monsoon season in Korea may reduce charging efficiency,
and some places of North Korea may have poor GSM signal, which can
make the device in low battery. This yeae wy to lower the position
frequency of devices that had entered Korea from 1 hour to 2 hours, to
extend the life of transmitteraVhen the time of autumn migration is
approaching, the frequency will be adjusted back to 1 hour.
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Table 3.12-1 Overview of Survey Result ofSatellite Tracking Survey

No. Status Period Number of BFS
1 BFS Tagging February 2021 16
2 Malfunctioned February 2021 1
3 Departed to China/South Korea March to June021 15
4 Lost signal in China/South Korea March to October 10

2021
. . October to
5 Migrated South, back to Taiwan November2021 5
. . . October 2021 to
6 Lost signal in Taiwan February 2022 4
. November 2021 to
7 BFS Tagging April 2022 17
. December 2021 to
8 Malfunctioned April 2022 4
9 Departed to China/South Korea | March to April 2022 13
, December 2021 to
10 Haven't departed Decembe022 1
11 Lost signal in China/South Korea | March toJuly 2022 4
. : October to
12 Migrated South, back to Taiwan December 2022 9
. . Up till December
13 Active in Taiwan 311 2022 7

3.2 Suggestions

The satellite tracking results of the past two years showttieae is
less probability of BFS passing through Yunlin wind farnand the
migration group of BFS does have some avoidance behavior near offshore
wind farms.
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Due to the yield rate of the transmitter, the number of individuals
returning in autumn is relatively small, and the general situation of the

autumn migration route passing through the wind farm is not yet clear.

It is recommended to continue the survey to increase the effort and to
cooperate with the construction information of other offshore wind farms

to accumulate longerm and more detailed investigation data
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Appendix 1 External Features of Black-faced

Spoonbill
a.2021
No. Device No. | Band No.| Weight(g) T?é‘?}%?%ﬁﬁ)r s Be?;iﬁ)n gth Y!:gtlﬁ (Pnerr&:;j Notes
1 6820 T95 1220 119 153 200.3
2 6834 T97 1670 128.4 185 240
3 6833 T98 1630 129.5 188 246
4 6817 T99 1226 123.5 154 207
5 6838 Y43 - 118 157 212 | MRS
6 6814 T0O 1513 135.8 189 245
7 6830 - 1850 123 168.5 218
8 6837 -- 1850 119 159 210
9 6826 - 1400 103 151 208
10 6819 NO1 1317 117.1 155 206
11 6831 NO2 1134 106 149 200
12 6053 NO3 1173 111 163 212
13 6823 NO8 1283 -- 155.9 210
14 6835 NO9 1213 188.5 162.3 215
15 6818 NO4 2300 121 191 247
16 6822 NO5 1600 122.5 160 220
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b.2022

No. Device No. | Band No.| Weight (g) T?éic;?;]e(t;t;r)su Bezl;:ﬁ)n il :év:gtlﬁ (hrﬁff)l Notes
1 6827 N12 1192 117 148 200
2 6821 N13 1152 111 150 204
3 6836 N14 1378 119 166 220
4 7371 N15 1208 116.5 160 219
5 7378 N16 1404 120 155.5 207
6 7377 N21 1432 137 186.5 245
7 7379 N22 1590 116.9 171.7 225
8 11330 N23 1725 113.1 162.9 213
9 11534 N24 1755 117.8 158.7 213
10 11536 N25 1790 119.2 169 22.3
11 11540 N26 1356 127.1 160 210
12 11548 N28 1690 119 163 218
13 11543 N29 1830 140 181 235
14 11553 N31 1232 115 158.7 208
15 11541 N32 1325 114 154 210
16 11551 N33 1498 124.8 164.2 220
17 12506 N35 1470 129 190.5 250
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Appendix 2 Survey Photos

[}

F uré. T95-6820Q rescued adult femal
) °

[

Figure5. T986833 rescued adult male

Figure6. T996817 rescued subadult

female
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Figure8. Y436838 rescued 1 year bir(

Figure9. Right brown-683Q captured Fiét]re 10. Right blue6837 céibtdred
adult male adult male

LA S TR T, i LN 8
Figure11.Right brown andi
Kisup, Lee)

ght blue paired in Korea Wit 2chick@ourtesyof
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AT

Figure12. NO:6819 adult femalewith
the tagmalfunctioned before migration

Figure13. NO16819 the bird was
resighted in Taiwan after tag
malfunctioned Courtesy of BFSAY

e o

tey gl
R 7 o

Figure14. N6826 captured 1 year

Figure15. NO86823 rescuedL year
female(Courtesy of Dung Hui, Kuo)

Figure16. N046818 captured adult

Figure17. NO46818 was resighted by
Korean team irGujido, South Korea in
May (Courtesy of KisupLee)
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Figure20. N096835 rescued subadult
female(Courtesy of Dung Hui, Kuo)

Figure21. N026831 rescued. year
female(Courtesy of Dung Hui, Kuo)

n'

Figure22. N126827 captured juvenile
female

Figure23. N136821 rescued adult
female
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