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Pl £ 416-554
-BSEER. 69mUTOEVEEZRAL TV, " swedss
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8 : Effect studies Offshore Wind Farm Egmond aan Zee, Final report on fluxes, flight altitudes and behaviour of flying birds, NoordzeeWind,
2011 36
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B3 BEEOBHIEDEL (NLF—[CHIFHERATHER)

SRIOME]
RIVF—EITBALBMEREDOHATAE E NF—EOF LENFEE(CHIRL BRRBERZEZWRICERABLL

FERZEDF LS. MEER(CAFTRU TS,

R ESD
-NJ)LF—EThornton banki¥_LEDFREMEITREUFREMZAERBOEZIIJHERTE, JF LR REN G ZEE

(CHWLT. northern gannet(d97%ik, little gull(X89%:iRk, black-legged kittiwake(d75%:iRk. common guillemot(&
69%iH¢ . AFEDAEBENRA L. TJONEX (Black-Backed gull) (F¥EhIUE. F/z. herring gull(3JLF—[EBIligh

Banki¥ _LEDFEEFTCOMERENEIUL,

tHE8 : Environmental impacts of offshore wind farms in the Belgian part of the North Sea, Robin Brabant5, 2017 37
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B3 REEOSIHOEL (A52Ycsi 3 BREERS)

[EROHE]
A3 A EEgmond aan Zeel¥ LENIFEFT (3MWx36E. BEFIEEE10km) (CHULT. 2007848 15201068 (CEHEUIZEFED
SRAEFBRERIEDFELHEN TS,

[EEEBNBTDHIE]
-7E (red throated diver, Gavia stellata) &U0OA8E (common scoters, Melanitta nigra) (&, J¥_ERIFEFINELINTHS,

FEALWVEOT,

¥ FENREBHAZIBRTZEH0E

RE (., SMBIELEERL T18-34% D o BERAT =) 5 %LU T O

2o : 5

R EFEMEIMECL8HT, HFONgD | | entire scale f

BN SR HE<34% Torolt. =

- BREDERIOS HEBENEN o, g % g

TR — NERBTENFAECL O TRABI 2 40 3
5
QQ

lower 5%

A — MEAZCEEITEZOTER F 5 20
ERARBFROFAIL-2kmISERHT =, j
Bathe. ¥ LAOREREZBALTS: i
AkmU THBEE ORI — MRS, 20 i

fesh. BARDIEDICRIS 3R EERRICIL.
BAOFBFRORBEORENBETHD.
B4 RN REBHICKT I BETEE, &
L~ -RUERAE CHRRLREDS,

B HFEEEOS0MLAAT. JL— RO _ _ _ . N
$ﬁiﬁﬁ(zT;ﬁbt,wgﬁ(iﬁﬁgﬁénﬁﬂﬂﬁo) SRAET (BRHAR) THESRSNENRMEREL

7% Cdol. SHERARE © 2007FFN52009F 124
FAEMLOER : 53[0] (F14[0], E12[0], #1e6[o], £Z11[@])

H#8 : Effect studies Offshore Wind Farm Egmond aan Zee, Final report on fluxes, flight altitudes and behaviour of flying birds, NoordzeeWind,
2011 38
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B4 SHORTTH (REICHIZERATER)

[ERIORE)

-Henrik Skov5 (2018) (. EEThaneti¥ LB DFEFR Turns - Stops  Crosses | efing Collision  Total
(:BMTZO}JH (:DED\ }\_ |\Z |\5’fg’\'b\ ﬁﬁ?ﬂbo)@ﬂ%@?f crossing crossing adjustment
EEHATOL - -5 FAVTEZI I 1T,

GE) Thaneti¥ FAHEREFAOME : 20104 Fpg. |mem e ¢ ’ ® ‘ ’ 33

3MWx 100E&. /B8FFENSDIEEEL1 1km, 7KZE15-25m. &
ERIEEES00m. JL—R&Ee (Fikm25m. Lif115m)

Black-legged Kittiwake 0 1 L 0 1 &

[Ea%ﬁwgw*ﬂig] ] Great Black-backed Gull 1 0 12 2 0 15
. 20145'510% b\62016ﬂ£6ﬁ aE_C‘GDFEﬁ\ EEIE;(‘:I.%*E (jJ:EX Lesser Black-backed Gull (0 0 1 1] ] 1

48) ([COVC2EORNFEBIITITS BITBE2NFRDNAS T
SRIRUIETS, SEEREIIZ200DRAINDS S, MAOFEBAs |Lemeer/orent Bacicbacked | | T [ 1 1,

Gull [not including species-

FERT I BR1C A EZZE R ULRAIEN32. B FHERZIERTT | specdic

THol,
° 357:-:\ 61@%@) \“_ HZ bi’rgbi\ﬁﬁégénto Largg gu[Lunid_ L] A &0 ] 1 T4
Large gulls 17 & 20 3 2 116
Small gull 1 1 3 1 0 b
Gull unid. 9 b a2 2 3 102
Seabird spp. 1 0 29 2 0 32
Other species of seabirds 0 1] 2 1] 0 &

88 : ORJIP Bird Collision Avoidance Study Final Report,
Henrik Skov5s, 2018 All species of seabirds 32 12 238 9 b 299
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[ERIOIE])
-Sjoerd Dirksen (2017) (& F LEANDFEEBICERACIEERSEDIRE (detection) RUBIEDHRA (fluxes) DIEIEICRIIT 25
i ihzEDFEH TS,

[SEESANBTOME]

- BFAAORACIR CHIO T, ABEBMNZRERRT - 2E 20BN DD,

- T — ROEIFEREEF(C A > TOKBEHRORABER(EL — 45 — TOIEIR(FEE UL T — ROLEREFZ T REVEAATEARDS AT LHNF
FUUL\ (f5 : TADS, VARS) .

-WT-Bird XU TADS(E, BFEZI&RHU. N—RANSAV%ERERIT B AT LEB I D, WT-Bird(d. A RUPLYITZED/NEVFED/N—RI
FAOFRETEROD, WXASDALEB(CLIHTIETI L — RoElErEEFEz/ NSENEA R ICEZE(CEIB I 2I5E(EAIEETHD. TADS(E. £
BON—-RANSA)ZEEERTES,

‘VARS(Z, T — ROEEREFH (C A>T B ETOEIERELIRT D, COED. N—RAMAIEEIFRE TERVN, T — ROEIFREEH
7RI RS A7 IEHECELER I ACEN TS, BIEHRDETR({FRATES,

4> RI7— ©ARERAI T DITEOEEIBIR I 255, IXATOHTIIELRD, -4 —2ZEHUIETADSHRIEETH D, T, RIS
ELHOIEREICEB U E(ERobin Radar 3D-Flex, Merlin Radar, BirdScan, BirdTrackh%EL TL\3,

‘4> RI7— LW ORFIZIEIET 215 5. Robin Radar 3D-Flex, Merlin RadarZ&EhEL TL\VBH. CNBDOI AT ATIFFELAN)ILOIETE
(FEELLN,

H 8 : Review of methods and techniques for field validation of collision rates and avoidance amongst birds and bats at offshore wind turbines, S.
Dirksen, 2017 40
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& F ERNFEEFRCER P EER SRS AT LAOEE
91> RIT7—
SR5 b X3 B arh, SR LHE

3D Flex Robin Radar |, BC ENi FMCWL—45—&, S\>RKFL—SF-THRMIN%. &A10km (\S(d4.5km) (CED. BRDAIE.
(A3>4) BAX, AE—-R, RITIL— b2, BREINDIRFETES.
Merlin Bird and Bat | _, BC 5,000-10,000 (¥ 200WEITE RyT5—S/\Y RKIFEL -4 —E25KWEBE ATV L —4— TN, KFEBERKTRIE
Radar CKE) X HEESD) RN EIEE . A5>4 DNoordwijkt? OWEZ TDERAEHIE.
BirdScan MR1 (X1 | 45 BC BH BEAMEO/)IAL-Y-2RAVT, BHEORITSE, HE. AE-REZEIET S, Alpha Ventust®
2) FINO1TODIEFAEHIA ., LlErd 2RMEOFEZZ(IDH150mE LEETHENDD.
Birdtrack (AL IAIL) L—4— BC RIRUCED XI\URESIUY RD2EL —H -2 2T AT, BZBEEIRL. BEI DI AT L. BRIENSF EICHIFTE
MELIzSBEINGS.
DHI Scanter 5000 (7> | _ 5 BC N BREMEEERIICUETEL -4 T, FRBZERRRRE0. BEFOL—4F-T—5%FBLGEEID
N—-7) fesh, A—EPO0—-A—(C L2 T BT DENTED,
DHILAWR 25 (F2%— | _5_ BC NBR BRELTADSOBRE AT AZFIALEY) RO L —4— RANE - BB 1500-2750m DI, &
7) E10mBLUF T, 85mUAIGE DWW BEEZ IR TER,
WT-Bird (#5>4) e ?) EAHRELMIE L —ReAT- (3B Y —TBSEIRA, BSHMRAISNIAITE 30 O EfE B8 TR g 58
L b 650-1,300 RIAT Lo ATZHOWEZDIEISHEUIZETS. 31150 57/150/MCHELDBSZ 1EARA].
TADS - Thermal Animal BAOFEEELIE L= CHRUERZ MR N XS (EREL,000mEEF20°) TiL ik 3 DEER AT L. 2DDAXSTEE
Detection System (7> &/HX5 A(B) &b 1,300- OJL— ROlEREEH% sLiR DI AE. L —45 — CRLERSNLEROFEAENT S . BEOEKRITEECHR0.5-
N—=7) 2,600 1% TET —HIDAIN - 578,
VARS - Visual BAOREHEIE BERBEIEIRIDERS AT L. WIATE/N\TEAT—DTFEBICERIBL. BB I3 S 8% ER Tk,
Automatic  Recording E/HAS A(B) &b 260
System (RAY)
ATOM - Acoustic and RRICED BMRINASE B R ELEREE TSN BRI AT A, AEWTA 7RO B(CEREL, HETOE
Thermographic =55 A AR EENCRE I 5T — 5% 2700 UNE L AER , EUR10km/hrLA R THEEORANESNGRS. £
O(f;sgﬁr)e Monitoring ='~77 (DEFENFESEENS 1285 F TORMIRAZEN L. 8EBICRIBREDFERNESN I,
K[E
DT-Bird (Z1>) BINAS WRBOIUREMS 2HMEHN-FDLICHREUVLEHRENATTRIEZEEMRHL . ZERAOFAE X (IHREISLLE(C

(BKZ) [C&3 O TUN-RRNSA (LT, IBSILE#)ZB1ET 3227 L, SOAYARY (3BIK1.65-1.8m) ZHH
220-240m. 7&f#1160-170m (BMRN) BENTISPACTARETED, /N\SVWSEFEAR B ERREN AR, 2012
FOIRET(F0.5-4.5E/HOIS—HFEAEL TVSMRERFIREN TS,

F1) A JL—ROBEREEFEORADAERIEE, B: U4> RI7— ANORADBIERIRE, C: V1> RIy7— ©AIORFPDBERIHE
2) JAMNI1€=130M. 1RL=100H TIaE , YT \DHEZE(ICRHITIEARSI AT ADIANIR DR BRI B LD THDREE LS TR,

B : Review of methods and techniques for field validation of collision rates and avoidance amongst birds and bats at offshore wind turbines, 41
S. Dirksen, 2017
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[ERIOBE])

NI F-FEI7BARATBYEEREOATTE (E. NF-EOFE LR ADRECAHOIERAL RIRIBEEZ W RICBEIFABUERZEWE LD,
REER(CARL TV,

NILF-ERNTOSEONITVEEDEIMICH T NVF—EOHA RS MEZEE I 2D CHBRIRIBEREEEEZIRET I 2IzH(CEE
EJBIEHRNEDEEHSN TS,

EREINENIO T ED)

NIV F-E THFTEEZITOBEDKPE DT A RS ABERUAS>FEBorsselel¥ LRDFREEFROH A RS/ ABZ LLEEEIBL TLVS,

BN OBERISEC TKRENIRERZIENMBESN D8 MADFEBHOREULCHN NVF-EOH A/ RS/ EZTEE I B
CHRIBREBENDE THDIEEZILND,

EEINBIRBEDIBELL TE MTOULPLIEPRIRMS, EvINT I A-TINREIRENTHIN, HNINRMEZSCERIRIA
DG EOHD.

xR TFERICERIAA RS VERVRIBEREEE

] ANE—BEIADH LRI T #59 (Borsselei# LRIFERPR)
185dB (750mittisa) 160-172dB (750mitfz)

A RS AEEIBA B A S %

BRI EE SN S A C

VATEILRR (GF) 1A18m54H30H 1A18M53A318 (F)

30BN SENE %

MR OIERE E =T LA

) ASTADBIRCHNT, KA HIMMOFEELLRUTEE (38) NMROZSMEHEREIN TV IENSHIFTEIERAMEL TREL T
W% (B : Underwater Noise Social Cost Benefit Analysis, Rijkswaterstaat, 2015)

H B8 : Environmental impacts of offshore wind farms in the Belgian part of the North Sea, Robin Brabant5, 2016 47
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N
BEMPLFF2 THEPOKP
(EROBE]

21— OBEHR DT DEL DK E BT AR TR, BN B BTV AR RS L BB A DB ORRAK DK RS FB A RS>
(EZHEIBEN TS,

ERET e ) |

SEEMILAACO VT, ITBOZALARSNIED, BAAOHENEL AN B3 KREOH A RS ABNBEIBEN TS,

& ECtOBERIFECEEIHKPZEDHA RS/ E (EOEHDFEEL)

54Kt

TR 1EIDEZEEDOEME B DEEZ ORHME(=1h)
TTS at SEL,164dB re 1 yPa’s TTS at SEL,,,175dB re 1 yPa?s
PTS at SE, . 179dB re 1 yPa?s PTS at SEL_,,,190dB re 1 yPa?s
KE BHEZDORME

TTS at SPL ., 196dB re 1 yPa or SEL,,, 162dB re 1 uP2s
PTS at SPLpeak 202dB re 1 yPa or SELCum 177dB re 1 yP?s

RAY RELORME 750m T ORIME
SEL.,140dB re 1 yPa?s SEL 160dB re 1 pPa?s or
SPL peak-peak 190dB re 1 pyPa
A4 BELORME 750m(Borssele 70> 17 N TORIME
SEL,, 140dB re 1 pyPa3s SEL 159dB re 1 uPa?s()

SEL 172dB re 1 pyPa2s()
SE) TTS | —BSOREESEE, PTS 1 [BAMBETEAE, SPL : SAME. SEL : 24T, SELcum : BRIMZDOTIE

xR RAZANHCEHITBKEEDHA RS/ AE

FAZNA SPL pear) 194dB re 1 pPa SPL pear) 200dB re 1 pPa

SEL (s 164dB re 1 pPa’s SEL s 179dB re 1 pPas

SEL (cum 175dB re 1 uPa’s(=1h) SEL (¢um) 190dB re 1 pPa?s(Z1h)

B8 : A framework for regulating underwater noise during pile driving, SWEDISH ENVIRONMENTAL PROTECTION AGENCY, 2017 48
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HIBLTLS,

EEEAREEDLED

SE RO REBHNSEUDKPENEEEY)
DEE & SZE I B EEEDH D IEE]E (TR D
BOTHS.

FEERMEZELNILI0dBht ERBEIRENSD
IEEtZiEiEL I 2L, BIENSOIERN, =
TT%E710-1410 m BIAN, E5U25%E320 m
IR, 7H53%8250-1120 m LI, DZH X
830 m LI, £a%860-350 mELAICR 3L,
PEBH TENZHC I B BEENHDEL T LD,
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MBEIRIIE3 BEEMHIEIRREZECITAIREEDDHKPELAN

Table 5 Distance that may cause an avoidant reaction.

o i 2 Z T Rkt & SR (m)
EXEA dBht =90 dB re 1 yPa & &8 H
I] 3]3 :;]* :;]** :;]*** :;}****
Toothed Whales HeP9HE
Harbor Porpoise FFLIANA 1410 7 400 9,000 2500 140,000 5,000
Striped Dolphin AL N 790 LS00 4,000 4,000
Bottlenose Dolphin AR o R i} 4 B0 5,700 L] 5,000 4,000
White-Sided Dolphin A=A A 710
Filot Whales =l 710
Minke Whales R B ] 710
Baleen Whales | - e ] 320
Hair Seals THHE 3,000 | 2200 6,000 3,000
Harbor Seal YodFTHI 1,120 2,000
Gray Seal A I B i 250
Harp Seals FFEITrFTHI L 1120
Hooded Seals TRrTHIL 1,120
Sea Turtles RS =230
Finfish ik ]
Tautog P 180
Bazs A x 100 400 2000 S
Cod ¥ 3 350 5,500 5,500 L6300 200000 2,000
Atlantic Salmon A I o = R o i) 1,400 2,000 500
Herring =3y 11,000 | 2500 22,000 2,600
Db TaFLA L0 4000 500

1) Final EIR Underwater Moise Analysis. Report NO.5.3.2-2 Prepared for Cape Wind associates, 2006

2 Nedwell ef al, Report No.s44R0424 COWRIE., 2003
3) Nedwell ef o, Report No. 544R0738, COWRIE, 2007

* Morth Hovle, ** Kentish Flats, *** Barrow, **** Burbo Bank
HE  F ERNDREMNMSECZKPENEFENCRFIRE, TR, KEITSF 131 Vol.58 No.2, pp.131~142, 20214
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