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Fig.1 Layout chart of the experimental offshore wind farm
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TRIFRY) . TRUFSHY . SRR R
Ao JKJBE, DU AN AR 25 W A R Oy 2019 4F:
SH, WL il BT IR I R £, Y
MEM AR ALN . oA . SRR B AR
HApaE, 2019 4F 5—6 H I 1 %,

A5 M I R D B SR AR PR AT T IR A
CHEPEMEIIARAE Y A O PRI AR L) ™ A
FRUESIT o AR BB IR CESK . KR/ T 10
m FOREJRIK, K10 ~25 m RFE | JRIEK,
K25 ~50 m RELZE, 10 m ZHIRIZK, A
TSR FERIZKIE . DU FHAER Jedi R
EREME . AR o REEFRDK; FFIAEYIR
FHHA B T oK WAL AR M R 1 IS 2R )2
VETE B MEA TR A, SRARIURE AL 7EBL I I A
Lugos RS €, Zeuedii)n MR B igs . 45
Ft s st R oK T RLR (5 k)
IR (R d) PP R ECR AR, MR)Z B3

EHEEEHE, PR 5% HEEE WS, LR E
RO sh Y i, TR U T XA
AT R FTTE RAY AT AE i A feff R e 1T
FUR 0.05 m* R IERS, RRUGIESCRLE 4 WAL
PrE, & Rh—0rkei, TREZEYE, MM EfLE
0.5 mm [ETG AR, 0 N FR A b
SEOGE P THRRE s R A R A W TR )
e T AR DX )R AR A O R A
FE R HIR/NA 25 em x 25 em (Y HUREAE il 1L
A% 4 R, Jedn BOE NMER LRI AR, BEZ
B 30 em RAEJEYE, FH 0.5 mm FLERE
TEVEYE, PRI AE M ] 5% TP RS
TRA7, DB EERBURHIE Y At ERT 5
B B AR A A TR e AT E, R, (i
KK 1T BRI T B R Al A2
FIRZEEHEM 1R CER), KPR 5
W10 min (GEPE), B 5% 8K HAKE E
ISR R T2 . S AT

ARJBE L DR R A S W I H 5 Hr 7 vk
WRHE BIARERLIE . BRI LR 1,

x1 HmHSNHT AN AiRE

Tab.1 Analytic technique and referenced standard in the survey

Wi 5 VIR IWIRES 5| bR

Monitoring factors Analytical technique Referenced standard

KR 26 2K IR e v/ FRBNR B -/ CTD GB/T 12763—2007

EiN gk 2 S50 HL GB 17378.4—2007

% oy ey 155 e7S GB 17378.4—2007
Watjf iy R BB SRR GB 17378 4—2007
VaR(iES BHM IR GB 17378.4—2007

=Y EIeS GB 17378.4—2007

B KIETR TR I E R GB 17378.4—2007

LB A Ml BRI A - R A GB 17378.5—2007
Tk ek GB 17378.5—2007

Sediment N

. 2 ST W o R GB 17378.5—2007

auality e S A a GB 17378. 5—2007
M43 -a SR GB 17378.7—2007
ma s T

VEPEAE A s [ - GB 17378.7—2007
Vatine ccologs Y CREER RS GB/T 12763. 6—2007
KA KA 5 2 ORI

A A I A A s R OB 17378. 72007

GB/T 12763. 6—2007
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Referenced standard
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TR

TR A W A

GB/T 12763. 6—2007

L SUHARIME GB/T 12763—2007 (g A ML) , GB 17378—2007 Sy (il I MLYE)
Notes : Referenced standard GB/T 12763—2007 meant { Specifications for oceangraphic survey), GB 17378—2007 meant

{The specification for marine monitoring).

1.2 FREE

TR o s D e, i Al or 6 B8 L KR
COD fif 100% JHE AT, ¥ A AU f8 100% J5E
IERERCFAT s AL 3 R B dE i v, XK A
XK. BIFEY . BEREFGIEACET, RIREREK
BRI A Bk, DRI, 57 3 SRy Jot
FEAL, ALY . A 2R B R A IR R B
150 PO IHrh, ARSI IR AAR ) 5T
VEWFERESI T, DUAR) A I IR 4 AARIER) o /R
WHEFEIT T . PEVRAEY) . PRSI . ORI A
Yy, A AT AR RIE 90% L) 1S e B R (I
HREARHF) .

1.3 HiEAbIE

IK BTV 7 2R T O 52 T 388 2 35 M 00 A
JuY R BN TS QR HOR T, 3t
AT

PI.=C./S, (1)

A (1), PL—REWEISE 005 9 i 1975
JURREL, C,—FE Wil w2 35 e Wy @ 1) 52 00 v g
(mg/L), S,—i59H i PHARIE (mg/L)

T TS BB B A

| DO - Dof\/(DO/ -DO0,),DO = DO,
Pl = (2)
10 - 9D0/DO, ,DO < DO,

X (2) Hr, PL,—¥ 8 09 75 Je 15 4%,
DO~ ff S e 2 (mg/L), DO —IR il A
AT bR (mg/L), DO— fiff S Y 52 I vk 2
(mg/L) ¢

FE KA KRS ET e d8 8 > 1, R
POK BT T RE K BTN AR A . AR o i
W ITES KT,

AR S FHEFR BOE I FE R E. $95))%
R, FREEAREC. BRI A AL TR 5L
HEETPAN, TR AP

Z Kt % 48 0 ( Shannon - Wiener 1963 ) .

H =- zpi log,p; (3)
=i

Y5 R % (Pielou 1966) . J = H'/log,S (4)
E FEFE L ( Margalef 1958) :d = (S —1)/log, N

(5)
BEY& 3 E (Manauhton ) ;D = (N, + N, )/NT
(6)
YIFILAEE Y = (n,/N) x f, (7)

K (3) ~ (7)) v, PSR R AR
SRR BB R L, S R PR R R,
N A SRR, N O RE R AR — SRR Y
ARG NIRRT AR RSB, NT ke
AR MARL, OB

ARG UL 7 I SR 8 e R L) (HI
442—2008) AR EC H VEO IR bR, H
=3.0, EREESRME,; 22.0<H <3.0, 4
BN 1.0<H <2.0, /EBIFRAFH
%5 H' <1.0, ABgFUEFRM2Z, RIEFNE
A, WHE RN X R AE MR R AR, R A
WIEpSE i o YA HE T R LA AR ) K
A BRI — AR, JEMEREE~1 Z
], JERI, (RBUR A AR B 25 %
2, JHE/IN BRI AR A R 5T

2 HR5HH

2.1 #R
2,11 MAKOKIE

K W 2 SRR B R AR UK R A T
22.9~25.0°C ZJa], F¥I{H 23.5C; tHhENT
30.3 ~31.2 ZJa], “F¥MEH 30.9; BIFYTEN
F22.4 ~28.0 mg/L ], SFH{H 25.3 me/L;
R A T 0. 39 ~0. 64 mg/L Z[H], ~FI{H
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0.55 mg/L; WARE GHEANT 6.54 ~7.56 mg/L
Z 0], SE(E 7. 00 mg/L; A2k &R T 33.4
~48.0 ng/L Z[h], FH#{H 39.3 pg/L; HF& i
T4.46 ~9.41 pg/L ZJA], FI{E6.34 peg/L,
Fra s hr s iR Ao | . AThE . BEE
WA S M AOKBARE, K BURGL R4,
A PR E O

2.1.2 MVEILRRY)

DU o e I 25 R 3R ) . I A Tl A v 26
AT (14.8 ~82.8) x107™°Z ], F¥{H
46.9 x10°°; AU S BN T 0.46% ~1.06%
Z, F¥ME0.75%; & ENAT (96.1 ~
122.1) x10°Zfa], F#4H 110.3 x 10°°; &
P& mA T (34.7~98.0) x10°Z 0], F
I 50.3 x 10°°, Fr A F8 AR 45 A 5 — 2 v
DU B AR, UM B R R 4F
2. 1.3 BEHASIER

TSI LR . MR o STRE
N 2.91 mg/m’, HEEEBAE 2 S5 (3.87
mg/m’) | AR IR 6 S (2,02 mg/m*)
TR A A S e 2 17 26 A, mEdE 23 A, &
88.5% ; 4N MU B EEE A 1.70 x 10° cells/m’
(3.41 x10° ~5.45 x 10°%cells/m’ ) ; fL3Fp (L
fEacie | Fy PRI Z TR 80 H 318
H0.74 PRSI AR T FE N 0.21, F
BEFEH d SEX{E R 0. 40, BEIEL3EE D SEHME
90.93, IFFsh LA E 13 KA 92 Ff (2K),
s i %2, 26 iy AP =IMHEK 814. 4
mg/m’ (610.4 ~1 208.3 mg/m’), %5 H(H N
5252.5 ind/m’> (767.6 ~9 086.5 ind/m’) ; JHiif
PRI 11 AR (), Hrh/hMUPTK
TN EBR R, SFIEE R 2 119.3 ind/m’;
TR 2 FEvE TR 2 H P34y 3. 12, Ay
SIEFERC T SEME R 0.63, FEEIRE 4 FHE
R 271, BERLRE D SFEME R 0.56, KAYK
WAL e 38 Ff, LIZ BRMAE MRS, Jt
20 Fifrs SRy RS R B IE 2 5l 8. 13
g/m’> (0.65 ~34.05 g¢/m>) #1148 ind/m’ (15 ~

125 ind/m?) 5 (RSFhA 2 Fh, IR SRR
By REDRWEY) 2 HEVETRE H I (E D 2.27
WIS BERH0 T YE N 0.84 . FFEHRH 4 HMH N
2.05, FEEDLHSE D ¥I{E K 0. 46, ][4 IS
ALY E O B, HhZEREZL, L33 Fi
SP-35) 406 I8 %5 B R A 43 R 180 ind/m® (0 ~
588 ind/m’) Fl 18.83 g/m’ (0.00 ~91.52 g/
m®); A Wi RS F A S B, UZEERNE, B
Wi L Al 6 B, LZERXMH TP H
F; W R R AE Y Z AR H R
2,47 WSJEESREL T HME R 0.73 F R
BME R 2. 08, BEVEICHEE D HMEH 0.59, &
R, AV SR WA ) 2 A P AR 15
JEXAR, BEVRS 2Rk, Rilfshm 2
FEPEFRBOM T 8w, A&, FhZs sy
A, BEIEESH ZREERCAE s W T A R ALK
AV £ 0 R ) TR 2 TS G 2E ) %) 2R ) 22 R R B
RETE AT E

2.1.4 My, fyfEf

WOl BRI A5 SRR . faop | Ptk
W3 HTHRT R, Hrp by 3 fh fFHEM 4 Fh
£ 51 1 %5 B $94E 4 0. 35 ind/m’ (0 ~1.66 ind/
m’), fFHEMA IR 1.45 ind/m’ (0.27 ~3.33
ind/m*) . FKNIRAT A IR LA 3 B, AT
2 ff, AINLLNA SRR ILS, LSRR
RS o 2 X I3
2.2 IMEFWMELLERS 5
2.2. 1 gAKOKE

DL CHes XA v R 3 — 10 (REPLIK
B XI) WA IS )Y h A
Bl (SARYKGZ R M el 437 28 443 B2 A 30 )
VB TR BEHTAY 15 S 50RE (I ALt [a] 2 2016
FE3IHAMIH) .

HHEBCRT (2016 43 1) ML (£ 2),
2019 4¢ 5 H iz B WK BB IRIEZAR /N, & f8 b5
PR SRR K ARG b, RUIAR T
T 5 18 BE AR R X S 310 T8 30K T B 58 3 AN

B
2 I]ﬁ o

O IR E WA RAF]. RS LR (LX) 0 RS R RS 5. 2017,
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Tab.2 Comparison of water quality between pre - construction and operation period of the offshore wind farm

» N =Y FERERE O AEE ik (23
‘tﬁﬂj_‘ ch‘ﬂEﬁ m&@
pEESCR ] /(mg/L) /(mg/L) /(mg/L) /(ng/L) /(ng/L)
Time Value SAL Ss COD DO PH Zn

2016 4E3 A /M 30.7 29.5 0.77 7.65 11.7 5.76

€=3240p) =

March 2016 AR 31.4 51.5 1.05 8.15 27.6 10.30

( Pre - construction ) SEY(E 31.0 41.3 0.88 7.93 19.1 8.08

2019 4E5 A /M 30.3 22.4 0.39 6.54 11.7 4.46

(iZEW) o

May 2019 kAl 31.4 51.5 1.05 8.15 48.0 10.30
( Operation) SEH{E 30.9 30.6 0.66 7.31 32.6 6.92

2.2.2 WU AIMZE . AR S A TR, BRfbd & A

HEBLET (2016 453 A) ML (%3),  Jodfk, Rz ERI TR IR Y R AT I
2019 45 5 A B MUY R RS A BT IR, RRE RAPIRES

#=3 BIEEWMEEHNRYRE LN EIEXT LR
Tab.3 Comparison of sediment quality between pre — construction and operation period of the offshore wind farm

JlagilingE] FRE(E £/(107°%) A/ (107 BRI/ (107°) H AR/ %

Time Value 7n PH S TOC

2016 4 3 H H/ME 65.3 40.8 31.8 0.72
§=:574iliD) =

March.2016 SN 88.5 113.0 65.1 1.26

( Pre - construction ) SEYE 78.5 75.2 43.6 1.03

2019 45 A /ME 96.1 14.8 34.7 0.46
(izEW) =

May,2019 T RAH 122.1 82.8 98.0 1.06

( Operation) SEHA{E 110.3 46.9 50.3 0.75

2.2.3 M&HgEa WM E o S EHEE, 2016 49 AME £ o

52016 AFREBLATMILL (3R 4), BN SERM, XS R e s C.

x4 BEHNESERMES « SEEWEE
Tab.4 Comparison of chlorophyll — a between pre - construction and operation period of the offshore wind farm

fEaB4il BEM
FHIE(E Pre — construction Operation
Value 2016 4£3 A 2016 4£9 A 2019 4E5 A
Mar. ,2016 Sept. ,2016 May,2019

=M

I 1.78 112 2.02
Min value

B 3.11 2.43 4.01
Max value

7 i}

TR 2.18 1.67 2.91

Average value
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2.2.4  PRUFRIY)S AR SRR BRI i B IR ILFEERA A 2 E
52016 AFAEERTALE (R5), @B PP 0 YR Z R IE B BRI S R R T
R EOF IR RIS R, AT s Pl SRR TR,
RS BIRETMEERZFEYEFETHETLR

Tab.5 Comparison of phytoplankton between pre — construction and operation period of the offshore wind farm

SRR Pre — construction Operation
Ecological index 2016 4£3 A 2016 459 A 2019 45 A
Mar. ,2016 Sept. ,2016 May,2019
PHIEY ¢ Bt 82 Bt 63, Mt 26,
Species number FERE 7T, P 4, W3 1 Tk 60, 3 3 Tk 23 F 3 3
i 25 5/ cells » m ™ 4.02 x 10* 2.16 x 10* 1.70 x 10°
Density (2.23 x10* ~6.75 x10*) (1.13 x10* ~4.72 x10*) (3.41 x10° ~5.45 x10%)
PR Fh R TR MR, B P A, B R, B 2
Dominant species L1 EE A FEWAHEE , BRI GL -
T 2.88 2.94 0.74
H' (2.66 ~3.12) (2.64 ~3.31) (0.11 ~1.79)
WS 0.73 0.75 0.21
J (0.70 ~0.76) (0.67 ~0.80) (0.04 ~0.45)

2.2.5

PRI SN B AR 2SR

VIR . KBEEN T aa BRI s F 4524

552016 AREEERTAHLE (R6), BEWEN  WEMFEENSR; s8R 2
EFE S MR R 2, Z2OREIESIY) AR H e, S T AZEAR

RO BIGATAIEERIFHEMIEF ETHE LR

Tab. 6 Comparison of zooplankton between pre — construction and operation period of the offshore wind farm

FRCHT BEM
2SO (=L 7 Pre — construction Operation
Ecological index 2016 4F3 A 2016 4E9 A 2019 4E5 A
Mar. ,2016 Sept. ,2016 May,2019
B3t 92,
L, e L i g 20,1
o B2 26, IR A M 7, K BE B 18, FRUR AR S, KB el T3 A 3
: HT, /I, KA RIF S, B3, L3RR N ,
Species number e n ATy ST | Wb N o A | Sk . JER3 W3, LB,
K3, NWA2, B B 22 TR, B 1, ghiF 2 N N N
1 PRI | % | FRELEBMAEL HRE
LBRIRIE 1, BRk 1
Y/ mg c m” 140.2 86.3 814.4
Biomass (52.6~263.7) (28.4~255.8) (610.4 ~1 208.3)
B /ind - m™’ 1306.3 688.3 5252.5

Density

PLH Rl

Dominant species

(437.9~2980.0)

BERALT K g, /MU K &,

&
AR K

(333.5~1723.8)

RSB K &, R i A0 7K
HERE R ORI K 8,

AEBRAR

(767.6 ~9 086.5)
ANELAT K S5, 9 R ) ) K 2
Y N A R N TR o K|
K, A LA K 8, KB A
B WA E GIK &, RETH
KT, iR, LB,
B R RTC A R
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K6
el ZEM
BT Pre — construction Operation
Ecological index 2016 4E 3 A 2016 4E 9 A 2019 4E 5 A
Mar. ,2016 Sept. ,2016 May,2019
A=t 2.73 2.50 3.12
H' (2.36 ~3.43) (2.24 ~2.81) (2.76 ~3.54)
Y5y 0.70 0.66 0.63
J (0.60 ~0.82) (0.61 ~0.69) (0.57~0.73)

2.2.6  JEMGSNY) KA SRR
52016 AFEHTAHLL (£7), 2B W
P S R JER AV A= 0y 114 b S B RO R % R T e

WA 1A CGRERDR), SzEdtEL
Wl ZRIEMAH R B, FEREJd
TR S AR BUB R IR REE

W&, MRS TR R BT 2 MR

KT BIRETIIEE B KBRS 6 4 SRFEXT BE R

Tab.7 Comparison of macro benthos between pre - construction and operation period of the offshore wind farm

VI BEM
SRR Pre — construction Operation
Ecological index 2016 43 H 2016 4£ 9 H 2019 45 H
Mar. ,2016 Sept. ,2016 May,2019
it 8. it 38,
it 43

FhIEEL

Species number

Z B34, ks 10, 5%

% , VNS 6
10, BULEY 2. gy o o 2 RS

ZBHK29, kT2, B -
FESNW) 3, R B 1, Hofl

, H5esh

Y6, RE sy 3, HofbshHy 1

w2 ¥ 3
M E/o + m 2
A g - m 21.87 57.73 8.13
Biomass
B ind - m
H L ind = m 304 266 48
Density
P N . . SRRV
Do SEE TP BRI AR o ﬁ*ﬁ;ﬁmﬂ& ol R sp.
ominan spemes Vi E
A 2.97 2.81 2.27
H (2.75 ~3.13) (2.07 ~3.03) (1.58 ~3.62)
/5] i 0.83 0.86 0.84
J (0.78 ~0.89) (0.8 ~0.92) (0.58 ~1)
EN 3 2.26 1.93 2.05
d (1.73 ~2.72) (1.35~2.47) (1.26 ~3.66)

552016 AFEERTALE (£8), BB W
TS 1) ST A ) R R T, 282K
B, WA ERAE, iR BRI AR
2 AR DX, TR T DX A

S A AR

FIE S R e, PRI BTN, S RSP
RTS8 A A= 4 i RV
, (BRI BTRE
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F8 FIEIFEZERSESREEYIEFESFES LR
Tab.8 Comparison of intertidal benthos between pre - construction and operation period of the offshore wind farm

HEVCH B E
ESPOS (LU Pre — construction Operation
Ecological index 2016 43 2016 4£ 9 H 2019 45 A
Mar. ,2016 Sept. ,2016 May,2019
ISSaRRIE
&t 48 JSSARRLE

Species number

Z B2 23, ikshyy 14, 5%

2K 23 ik z 12 5
Y9, kS 2, HAl s ZEH23, ks 12,

Zhi 10, HoAbzh 3

ZBK 31, AR ) 14,
Fesh¥) 9, HiAthzhiy 4

T

E/ . -2

*%fgm 9.4 2.97 18.83
1omass

B /ind - -2

HRLE L ind - m 81 31 180

Density
. , . HMURE I 5] Bt sp. EW
{44l SRV A L) A TP P

XU PN B 1 A AN 55 PERR HEHL sp. VRV A sp.

Mz L

f1 #1110 ] 0 S 24 (0 45 BT H 9/ £

(RN R et AU 5 AE /SIS S e = S

FAR, BEMRSEA R @ ERmINE K. BRI, AORFHE D RS TIEX E Z
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Tab.9 Comparison of fish eggs and larvae between pre - construction and operation period of the offshore wind farm
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Primary research on the impacts of marine environment
ecology from the offshore wind farm operation

——A case study of the experimental offshore wind farm in Fuqing Xinghua Bay

ZHANG Hua, WU Jiachen, HE Ping
(Fuqing Strait Power Generation Company, Fuzhou 350003, China)

Abstract: For the project of the experimental offshore wind farm in Fuqing Xinghua Bay, based on the ma-
rine environment monitoring between pre — construction and operation period, we analysed and discussed the
impacts of environmental factors (e.g. water quality, sediment quality, marine ecology, and fishery re-
sources ) during the project implement. We found that the marine environmental ecology impacts of the exper-
imental offshore wind farm operation were in forecast range, and the influence level of some indices were bet-
ter than prediction.

Key words: Xinghua Bay; offshore wind farm; environmental ecology impact; operation phase



