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(b) FRIRRIEDETE
THRGARIL, PRIRE) O BERAFEZONTO 16.11.2 (1) THOE O
6.11.36 T/RL7- 118 L LE L7,

3) FARER

AR CEE LIZ FHIIE B IZOW T, BEAREOARRNOZ(LEZTHI L E L,
B, IV IAROTHICONTL, RE/ERRROTATE (BAFE, V) & LT
BELZZ &b, 16,15 PR ISR RAZRCH L E LT,

(a) £EREDFED

I T8 M O D% DIFAE K OBEARFZ 31T 2 5280 T, S K & 54 Chiesa
AUT2F-6. 11. 36 1T7%4 T 2 HE R OMEGAMN & OERGHOEIZ LY | HiotZ
(ZRE D BRI R L D EERFEOAEBRROELEFHILE Lz,

B EBERFE~OELRNL 16.11.2.1 THOEM] TEMmLE LI,

72k, THEPOUEEREIIL, BT T v ME—Ri e ORI (L) 288
PHEFECH DT, HEARFE ERD LIRS oo TWET, 207w, ARHCER T
DAEBBRBEORINC L L EERE~OKEIT, THEPORELID b/ RDHLE
X DHIVET,

WA AR D MEEIHMRE CH 54 ¥ Rh VI OWTIE, Ao
X B —RXADPELHAREERSH DL EEZEZXLNET,

b) BT - ERAKE

AT M N DS DHEFRHC 31 5 FCLP (2 K A ifiZefilass - KA o T3
fElE, £-6.11.41 1T T B0 TT, WEERITIVWEPHTIE 110~120dB . ZDIZ
AME 100~110dB T L7z, F£7=, EEWEFIZOWTIX, A 50Hz OFE L~ULH
BHERTIM & FHISITWET,

FLZERE DTEMUI RO AT D EFICHOWTIL, BN TESET 2 BE% 1T E M
FICIEEd 2 2 E0h, ARBRWICEERH D b D LEZ bvET, RAHIRICE
WTIEIrF R OBIRZMEE L E Lc, > uF R OffgEdiis & fIEHKRHZIIT 5
BEEsioOERE DY ZX-6. 11. 14 TR LE LT,

— 1 (2003) DT Y O—FEIZ X 5 EHEEFOHEF] T, 65dB THENTHAE)
9. 70dB FREETEGR, 85dB TMNL/ T PRI EDLFEDICHH 65 s S
TWET, YaF RIET7 OV EEPLEREICL BT A Z 00, Zhh
65dB, 70dB, 85dB DEIZEH T2 &, MWET xRN =bE24E LD L Shvd 85dB
AR T AHEPAN BN E 2o TWET, 2D, I X aEEIEy e T
NYU OITENZ BT LR S D B bIET,
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KA F 2OV TIL, Beuter & Weiss (1986) D4 E A O—FHIZ L HE-EHFEFO
B7CIE 1000z LA FIFATENC UG 2R - 12 2 E A STk, 72, Robert
(2000) 12 k% & %< D ESEO FRESS 100Hz BL T 5 Z LR ENTUVWET,
vuF R BIEER S OREEZIFIC WATREMENRE 2 HIVE T8, RiEEM) 7%

D E9,

H  —HIgefE (2003) . N THES DI AAMIC G 2 5 8 SRk 14 FREE & 2K HEBR SEHARFSE TR - 80~
84.
Beuter, et al. (1986).Properties of the auditory system in birds and the effectiveness of
acoustic scaring signals. International Bird Strike Committee 8:60-73.
Beason, R. C. (2004).What Can Birds Hear?.In Proceedings of the Vertebrate Pest Conference
21:92-96.
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[ LAGEAE AN 3 4 3 AT L7255 19 (a1 S22 1kt SfksTa TldaE 95
EFTDZEHRIZDOUNT 2015 4005 2019 4 F TOBEERERE 1 5 ElH 7=V O 5E 2%
¥ (BEZER) 27 L TEY (F-6.11.42) | £ZEEEICBIT 2 Bl Z2REF O
RAEIX 7.2 BT L7z, BERHO EZEZEET 50 SO E K OB L4
TOMEA EMRFEICTH D Z 0D, BEHICET 2BEEEEE 1 TRIHT-D DL
B2 50 7. 2 [1/10, 000 BE&RE L AHE S NET,

#5-6. 11. 42 BESFEREC HEHT- 0 O BEEER (BEZEER) (2015~2019 4F)

ses B IR 1 5 [R107= 0 0 S5 224 (B i 525R) (2015~20194F) e BIER BRI 5 [R1807= 0 0 S 228k (B fii2) (2015~20194F)

2015 | 2016 | 2017 | 2018 [ 2019 |4EFHy 2015 | 2016 | 2017 | 2018 | 2019 |4EFHy
BTk 4.5 3.1 3.5 2.4 3.3 3.3||fE%& 7.9 8.4 11.9 1.8 6.2 7.2
HERN 3.7 3.5 7.1 7.0 35.3 11.3| [ KEEREIS 12.8 18.3 41.6 6.3 37.7 23.4
BEE 7.2 4.9 4.8 4.3 5.0 5.2 EH 26.1 13.7 38.7 2.4 13.3 18.8
Bl 7.0 5.8 1.9 1.9 3.7 4.1| |18 13.0 8.0 3.8 4.6 5.6 7.0
& 7.4 8.0 5.8 5.8 5.7 6.6|| K5 1.7 3.9 0.0 4.2 4.5 2.9
ik [T B 2.7 2.8 2.4 1.6 2.2 2.3| 1S 3.3 3.3 0.0 3.8 0.0 2.1
HOREBE 4.3 4.1 3.2 3.5 3.6 3.7 [FhHES 0.0 0.0 0.0 5.6 0.0 1.1
ik 10.6 12.7 14.8 11.9 7.9 11.6|[=25 0.0 4.3 0.0 4.1 3.0 2.3
HRERE R 2.2 1.8 2.2 2.8 1.4 2.1\ LS 10.3 30.2 12.2 17.2 20.0 18.0
KPR E B 3.9 5.2 3.5 3.5 4.2 4.1 || #EE 0.0 0.0 0.0 0.0 0.0 0.0
EaEs]S 3.0 2.8 1.5 2.0 1.2 2.1 || 13.7 15.9 17.4 10.6 7.9 13.1
Jis K 3.9 3.3 7.1 4.9 5.6 5.0| [k 4.3 6.9 4.7 3.2 7.4 5.3
A 11.1 3.9 7.4 6.4 11.9 8.2|[ &1l 29.0  27.1 34.9 25.0  29.2]  29.0
] 9.7 6.4 7.2 3.5 7.4 6.8||hEX 12.0 6.4 3.3 9.6 3.2 6.9
i 17.0 15.1 16.5 10.6 14.7 14.8||f& 0.0 0.0 0.0 0.0 0.0 0.0
e ] 3.2 2.2 2.6 2.3 2.6 2.6 (47 10.5 10.4 8.7 6.9 5.1 8.3
Je I 21.1 20.8 12.9 8.0 10.2 14.6| | maAd 197 0.0 4.9 2.0 8.3 8.0 4.6
Bl 9.1 7.0 7.0 6.2 12.1 8.3 || B H 69.5 35.7 25.2 35.4]  26.8 38.5
e 5.3 3.4 4.8 3.9 5.3 4.5||HiZE 24.3 21.7 20.0 15.8 11.0 18.6
Koy 8.3 7.2 8.8 5.9 7.0 74|16 A 21.8 4.7 11.5 0.0 5.8 8.8
=105 6.5 7.1 8.9 7.5 8.0 7.6 | B 24.3 18.2 12.0 0.0 18.7 14.6
JE 4.4 3.0 3.6 3.3 3.8 3.6/ | L 23.5 10.6 8.3 23.0 15.5 16.1
R 3.0 2.8 3.4 2.1 1.9 2.6| |12 36.8 31.5 33.3|  42.3| 405 36.9
FLIR 3.9 0.7 2.6 2.5 4.2 2.8| (x5 11.5| 26.7 8.0 45.8 17.5]  21.9
=R 2.7 2.9 3.2 8.2 5.5 4.5||/IMEE 0.0 0.0 0.0 0.0 0.0 0.0
EL! 12.0 10.0 13.1 22.2 7.8 13.0||t&iT 5.8 9.8 11.3 8.0 9.5 8.9
AN 11.8 16.2 10.3 10.9 11.2 121 FEE 0.0 0.0 0.0 0.0 0.0 0.0
ER 35.9 36.0 37.8 28.9 30.9 33.9|| &k 6.2 6.5 5.9 12.8 0.0 6.3
AE 13.7 25.6] 23.9| 27.7 27.6|  23.7||[FE+ 5 5.8 6.2 2.8 2.5 10.7 5.6
(5] 21.1 17.5 15.4 15.6 22.1 18.3| | BAE 8.1 12.1 19.1 4.0 6.5 9.9
AT 1.9 0.0 0.7 0.0 0.0 0.5]||%% 9.2 12.1 11.3 6.4 7.4 9.3
AR 3.3 5.7 5.6 3.2 4.5 1.5|| B0 10.0 15.6 23.3 25.9 16.1 18.2
[EN:S] 2.3 7.3 0.0 5.0 2.5 3.4 |12 & 23.7 16.3 12.3 5.9 11.0 13.9
[ilEz) 0.0 2.8 0.0 3.8 1.4 1.6| |7k BEB 18.7 8.2 2.7 14.9 7.0 10.3
PN 0.0 0.0 18.0 6.2 22.8 9.4|| 5 3.4 6.8 15.7 10.3 6.7 8.6
Koy IRk 0.0 0.0 0.0 0.0 0.0 0.0||EHE 0.0 0.0 0.0 0.0 0.0 0.0
N2 0.0 0.4 0.0 0.4 1.0 0.3||AKE 18.5 13.9 3.7 5.6 17.0 11.8
JEJI| 3.8 3.8 4.2 4.4 8.4 4.9|| B2 R R 0.0 0.0 0.0 0.0 0.0 0.0
WA 3.1 0.8 0.0 1.5 1.3 IRIEEN 0.0 0.0 0.0 0.0 0.0 0.0
] 7.4 12.5 6.5 10.0 6.7 8.6| LRI 0.0 0.0 0.0 39.4 0.0 7.9
157 8.8 4.2 7.5 11.6 10.8 8.6||OHL 0.0 0.0 0.0 0.0 0.0 0.0
1L 19.8 14.0]  22.1 14.0 22.4 18.5|| & 12.3 19.0 12.0 14.7 15.0 14.6
F L 9.7 9.6 0.0 27.0 9.3 11| P 25.6 0.0 16.2 0.0 13.6 11.1
AL 50.8 13.1 0.0 14.5 25.6] 20.8|[Z B 0.0 0.0 0.0 0.0 0.0 0.0
HgE 6.5 6.3 9.2 3.1 3.1 5.7|[HiAE 10.5 11.5 16.4 6.3 15.5 12.0
B 12.8 51.7|  38.9 12.7 0.0] 23.2||#MRR 0.0 0.0 0.0 0.0| 555.6] 111.1
iR 1.0 2.0 3.2 4.2 2.2 2.5 || 50 1E 3.2 0.0 0.0 0.0 37.1 8.1
Hix 6.1 2.4 5.3 4.2 5.3 4.7 rf 7.2

X o EbAEE 19 PISE LD I RRETS BE S TREZARILORAEKR O] ho%k TEEEREREL 1 750
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FCLP % & ¥ 7o i Ze i OAEMIRATEIEIEL, K 28,900 E & SN THY, (E-
6.11.41(3)) | FATH ORI BT M2 & 5 & OEZEITR L £ 20. 8 [7l/4
ETHSNET,

5519 [F] S EZE05 et e Tl 4 96 @A D22 skic BT 5125 5 4F (2015~
2019 4F) OB E I A /L L TWET (-6 11.43) , RATHOMARHCT
Bl &2 BEZE5 20. 8 [B]/ AT RE D22 O RfE (6.0 Bl/4F) &R TEVME L
70 FE LI,

7. MZEHE L OFEZRICIT, BOFha v E VEMIESRET, L—X—%
W TR A Gl TR O A HRT A - E A TE ERAN, (6111 2)
RERES D, 2 VB VIR BERBIIENRKRT 520HEEZ BN THNET,
DT Einh, MZEEE O LD 27 E VEOAERRNOZTITE A LR
ETHILE LT

Hill s FERE - EEIHT - BR R - 3 - BRLBS T - ESATE - ALY - Bl EIATY (2020). L—4
— & WO ORI, RAEE, Y BEE OB BYR5E69(1) 141-61
[ 2258 (2021) . HHE IR ARBLOTIA K OGHT. 55 19 [R1ESHEZER, 1ot Rkt e
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#-6.11.43  SEZ45 (2015~2019 4F)
Je 4, S5 li54 (2015~20194F) ey B 87585 (2015~20194F)

2015 | 2016 | 2017 | 2018 [ 2019 |4EFHy 2015 | 2016 | 2017 [ 2018 | 2019 |4EF#y

B 63 44 52 37 52|  49.6||#H A 10 4 9 7 9 7.8
HERN 1 1 2 2 10 3.2||fE%& 9 10 13 2 7 8.2
[ER)G 13 9 9 8 9 9.6 || KEEAESR 2 3 7 1 6 3.8
Bl 7 6 2 2 4 4.2\ W 11 6 16 1 6 8.0
(= 38 40 30 32 33 34.6|[fE 5 10 6 3 4 5 5.6
i 63 57 60 42 57 55.8|| KE 1 2 0 2 2 1.4
U E B 188 182 146 157 165| 167.6||#E 1 1 0 1 0 0.6
ik 28 34 38 31 21 30.4| [#h H S 0 0 0 1 0 0.2
HRRE R 21 18 22 28 16 21.0|| =25 0 1 0 1 1 0.6
KB E B 55 73 49 48 58 56.6| | /\ 3 5 4 12 5 7 8 7.2
B PE [ER 49 50 28 37 24 37.6| |1 0 0 0 0 0 0.0
IR 9 8 17 12 14 12.0 || &0 13 15 16 10 9 12.6
B 20 7 14 12 23 15.2 | [#aAS 3 5 3 2 5 3.6
NN 30 19 22 11 23 21.0|| &l 27 22 27 19 23 23.6
Bl 31 27 29 19 29 27.0| | A% 4 2 1 3 1 2.2
& [ 56 38 47 41 48 46.0| [f&7F 0 0 0 0 0 0.0
AL 37 36 24 16 20 26.6| |7 29 26 24 20 16 23.0
Rl 29 21 22 19 38 25.8 || Fakd A i 0 2 1 4 4 2.2
AEAR 22 14 20 17 23 19.2|| BH 37 18 14 18 14|  20.2
Koy 18 16 20 14 16 16.8|[HZE 29 27 26 21 15 23.6
=10 27 30 38 33 35 32.6| A R 4 1 2 0 1 1.6
VLB 29 20 24 23 26 24.4| | B 4 3 2 0 3 2.4
B[S 47 46 57 34 301 42.8||ML 27 12 10 28 19 19.2
FLIR 6 1 4 4 7 4.4 (=4 37 32 35 45 43 38.4
=R 1 1 1 3 2 1.6|| x5 7 16 5 28 12 13.6
EES 6 5 7 13 5 7.2||/MEE 0 0 0 0 0 0.0
N 21 27 17 18 19 20.4| |[f&iT. 3 5 6 4 5 4.6
ER 25 23 23 19 19 21.8|| EH & 0 0 0 0 0 0.0
S 4 10 10 12 12 9.6 || Bl 1 1 1 2 0 1.0
(5] 23 17 15 16 23 18.8||FET- 5 2 2 1 1 4 2.0
AT 3 0 1 0 0 0.8|[B/AS 4 5 9 2 3 4.6
E= 14 25 25 14 19 19.4||#% 14 18 17 10 12 14.2
1855 1 3 0 2 1 LA|| 5 4 6 9 10 6 7.0
i) P 0 2 0 3 1 12| |2 12 8 6 3 6 7.0
K 0 0 6 2 6 2.8 [Pk BEB 7 3 1 6 3 4.0
Koy IRk 0 0 0 0 0 0.0|| 5@ 1 2 5 3 2 2.6
I\ 0 1 0 1 2 0.8|[3EH 0 0 0 0 0 0.0
palll 0 0 1 0 0 0.2||AKE 10 8 2 3 9 6.4
)11 3 3 3 3 6 3.6|[BEREM 0 0 0 0 0 0.0
WA 4 1 0 2 2 1.8||[Fg R 0 0 0 0 0 0.0
K 14 23 12 18 12 15.8|[JLRIR 0 0 0 3 0 0.6
11} 3 6 3 6 10 9 6.8||IHLE 0 0 0 0 0 0.0
1L TS 17 12 19 12 19 15.8||' 8 19 34 21 25 25 24.8
G 1 1 0 3 1 1.2|| P 1 0 1 0 2 0.8
B 4 1 0 1 2 1.6[|Z B 0 0 0 0 0 0.0
HE 2 2 3 1 1 L8| | 26 29 41 16 39 30.2
B 1 4 3 1 0 1.8 || IR 0 0 0 0 1 0.2
iR 1 2 3 4 2 2.4 || 570 E 1 0 0 0 11 2.4
LA 6.0

P Zj(:)%a%é %; é;j@%@?%%‘ﬁ:ﬂ%ﬁ%f% B3 TEZERARIOTE K O] ok TEEZEEL (2015

~ ] A
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AT HEIRHZ 61T DRI A 9 S E D ZAUIZ DWW TR, STKICHRT 5
LR RBEA~ORENEZ b ET, BHTEA T, THREEXEOHINT, =
UFav B RICToanvE) | Fa vl (BCEE . VALATVHERLE L
MR BENHER SN TWET, BERBIZIZa VX /7o du vSEERfEIC
T A I n ENERE L TVET,

FATY OAHRFIC 1T D TR & L ClE, 6. 11. 4117 &30 | iEE
% AT S SR Mt ORI S5 DA i s HE R i . M O SN E 7 = & AR D

BRIENZZTONE T, < ORHGBEIZIINSARY T onTts o, FEEIOL
m#ﬁt@w%m_ﬁofwi#oit\ﬁﬁmmimum%ﬁﬁbiﬁoﬁﬁm

(2014) 12X % & LED [Za0hT & 45 LR h A RIS e <L F2,
BiR T > 7 LWl T 5 EBARBEN N ERRE SN TOET,

R IEIRER O 5 @#%5 GHITIRER TH D Z & JAPHITEAEH L2 W B & &
28 BFRITIZECLED 235 2 50D R TIHALHRE O RIIRIFIZLE S
HARAFDZANIZ L D H MR BIEA~ORBIIIREN TH 0 | A BIRBUIHMER S D
ETFHILE LT,

HBE - ARTTERR - BEGHE - (A BB — - &E—A - &1177(2014) . LED R & iR e 7 o 71255 Sz
B AdE A EAMEEL 4(1) 115-21

(e) FIFRFAER - fMDIEST

BB~ D ENEE S5 ERFIRE U Tid, ZRERDAL 40T 5 R
PEER DU KIS TP E SN TV AHEEVRBI N H Y £,

Z OFITIE, KEEMHE (AAV) OB KB T 7 SRR KRB ETT 5
ZENEEINTWET, ZAUC KD E/EEIR & LTk, b&E .  CADRAE,
FEAEDEALINE Z BIVET,

BRI OWTIL, BN TEIHT 2EHERF TH L HHD Y v F N ~DZE) R
ESIVET, 720, RIS ET D5RE IR, MRS L0/ h SV EEES
NnNHZ e, T R OMEGRAEDIE E A EDNFIRKIRN DB TV D Z LMD

(B-6.11.12) | FFRIC LD mTF FU~OEEIRENTH Y | ABRIUTHERY
ENHETRLE L,

By CAZOWTIE, 16,13 R ) 12X D &, BRI RAT 28 U AR
THEAFOL—7EELY 07 | BEAFELOBEOABTERREOE(LIXIZEA L
WETHILTWET, RIERICZEDIZD O OB OAETEREOZENL BT &
A ETRL | BEREM) DA RBREER TH HMEAEICS B o> T2 ITE L0 O
EREESNET, 2O Enb, JIMIRHIIAET 58 U AN K 5 kB o H 2
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6.11.3 5l
() IE=0XEE
1) RIEZEDEE - KR 5T
(a) IRIRREEEDRE
THEORMFFICBN T, INMORTREREHEZH LD Z L E LTVET,

s WK DWW, Bt oA B ORI 2 i/ MEd 5720, WA
FZFRERRVMA D Z & LELL,

» FKIEREE A~ DK DB ORI Z X % AR 6 . FEAEPS R, RGO &
2 I L, ALEREK & SSTREE25me/LEL IR L 72 b CHiit 9~ 2 55 DK O Y
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