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Research on Ecological and Environmental Impact of Offshore
Wind Power Development Based on CiteSpace Analysis

Zhang Shipeng, Zhao Yifei,Liu Qing,Xu Min
(School of Marine Science and Engineering, Nanjing Normal University , Nanjing 210023, China)

Abstract: Based on CiteSpace, this paper conducted knowledge map and visual analysis on ecological and environmental
impact of global offshore wind power development from 2000 to 2020, studied the characteristics of publications and the
changes of cooperation networks,and revealed the changing trends of research hotspots. The results show that from 2000
to 2020,1 882 papers were published on the impact of offshore wind power, which were cited for 30 098 times, and the
number of publications and citations showed rapid growth in recent years. Compared with developed countries such as
Europe and the United States, the cooperation between our government and institutions is not close. The impact of
offshore wind power construction on the diversity and migration of fish and birds is a hot research topic at present. In
recent years, environmental risk, life cycle assessment and turbine wake have received more attention. The study on
ecological and environmental impact of offshore wind power at home and abroad is still relatively lack, strengthening the
study of the impact of offshore wind power projects, setting up long-term observation test station, investigating and
clarifing the effect mechanism of offshore wind power projects on different marine biological categories, establishing
evaluation method and perfecting environment evaluation criterion are the future research directions.
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Fig. 1 Number of publications and cited frequency of research on the Fig. 2 The number of articles published by
impact of offshore wind power development from 2000 to 2020 the top three countries
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HEHEZA T 3 1 E R AE 2000—2020 4 & LG THAMER Hi,2010 47 Z 11, 25346 T XU 37 S 38 19 52 e A
FRWED | & SCi /b HARXRE , SR b XU S A X35/, 2010—2013 402 4Bk b XU I & it
PRI PERS ), K SCERAE R T it T XU B R SCBIF T 2 SCRERRAE 3N, 2014 47 J5 2Bk KU 3 ML K
FEURPEHE , 7E 2017 AF a3 22 B fAR R SO g DIt pRGHEE . & SCHREHEZA 1T 3 1 [ A 2009 4F LU
Je e ATk . 7R 2013 4B, i HAE 2018—2020 4F [ 9 & SCHRERGE BT, i E 1 WAAKER
B, 945 AR ) AR A0 R SRR AR B ) B R T AR R B A, 2018 41,2019 4T 2020 4F & SCHE 51K 47
FE 4 271.5 081 F15 688, ¥ L JXUHL I & 1 52 I AFF 5% 2 38 238 =y 7K1, QR BEAE AR BT 7.
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I SCHAP) Y A3 A R AE 2 S R 5 7 [m) A2 Sy R EE 2 1T, 3% 1 S /R 7E Renewable Energy 9] I &
% HA5 1 5R AL FE S 2, ] Renewable & Sustainable Energy Reviews {5 | 4K 5, A 5 273 K, FI#
SIRECH 67.60, X955 AR 251.10, BLHAX 2 4RI SCE N 25 P19 ) — 80, SCFE 32 AL
15 B Y SCRE S [ R Vb XURR TR R I (R A 5 AR A A0 1 N, A 5% PN A 46 TR M R
FNEEE TR BEVRIBOR KV BOR S5 7 T8, T A g 152w 5 14 I A tho ) T 156 B 5 0 AH SCBOR 19 32 8. I 1
AL T e BRI SCER AR T 10 AEE R (3£ 2) ,2000—2020 4F 13 Tglesias G & SCHE  SCE BT
BB Ak 22 K501 012 IR, VE 3 Barthelmie R J & SCHH 12 55, Widk ol BN 45 2, h 994
. X6 B AR A8 PR 5 A 1T 1) & SC i RV 5 | R AT 43 Ar e it , v fish |, community | bird | underwater
noise Fll artificial reef 77 [n] & SCEHEZHT 5, S A& SCEA0 113 82,68 .48 Fil 40 .

F1 BLERABFEOBMTRE TEBHLH 10 BT

Table 1 Top ten journals in terms of the number of publications on the impact of offshore wind power development

W) SCERE IsEITIRIE 3 SR K ERIBT 1 R
Renewable Energy 119 4 364 36.67 207.81
Energies 100 1265 12.65 60.24
Renewable & Sustainable Energy Reviews 78 5273 67.60 251.10
Wind Energy 78 2138 27.41 101.81
Energy 57 1 549 27.18 73.76
Applied Energy 51 1912 37.49 91.05
Ocean Engineering 42 643 15.31 30.62
Energy Policy 38 1 636 43.05 77.90
Marine Policy 32 801 25.03 38.14
Journal of Marine Science and Engineering 25 138 5.52 6.57

®2 BERBFEZHZWMAREXEHZR 10 BEER

Table 2 Top ten authors in terms of the number of publications on the impact of offshore wind power development

e CESS BRI FREEEIR e CESH BRI FEEEI R
Iglesias G 22 1012 46.00 Gomis-Bellmunt O 13 217 16.69
Chen Z 17 373 21.94 Barthelmie R ] 12 994 82.83
Degraer S 15 434 28.93 Masden E A 12 393 32.75
Astariz S 13 596 45.85 Dauvin J C 11 201 18.27
Garthe S 13 342 26.31 Firestone J 11 613 52.73

2.3 EHRMYAEREE ST

M3 EZARERE A e b E G FEERAPIE TSRO, RNk S E KR R X [
2% 2000—2020 4F [ K SCHHEAA T 5, 7R L X IT & B2 ma 5 h BAT e iy, JEHOR S E (376 ) .
T (336 J) AN (310 F) WA s T HUME 2. i 3 W LUE S ] | 5 A0 v ) & S s At o Ao
BIHT 3. X9 ARSI B 0y T 1 & SCREAT o Gt & B0 . JE £ X fish  bird F artificial reef J7 W] &
SCi R, AR 2723 F1 10 5 3 R EFE community J5 W) & SCiE R, N 16 G 3 PHAZ 7E underwater noise 7
)R SRR, 12 B 4553 4 TR, 82 2020 4R, E KR B 2EALA 281.0 GW, B T EE
(122.0 GW) FIFEL [ (24.0 GW) ,2020 4 KUHL 7RG I35 3R v o b v 1 56 A3 [ 235310 6.20% . 8.40%
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Fig.3 Visualization knowledge map of countries
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Table 3 Top ten countries in terms of the number of publications on the impact of offshore wind power development

S0}

e

P SCEESEC BHEIREC PRGN ek EE3 SCESEC BB I RIS 0
England 3£[H 376 10 470 27.85 0.28 Spain PHHEA 150 3042 20.28 0.08
China #[E 336 4 861 14.47 0.10 Netherland i % 105 3029 28.85 0.02
America 3 [ 310 8 772 28.30 0.61 Norway #)gk 96 2 670 27.81 0.10
Germany £ [ 167 3508 21.01 0.07 France ¥ 55 853 15.51 0.10
Denmark F}3 161 4592 28.52 0.03 Belgium FLA 51 1379 27.04 0.05

F4 2020 FEHSERMMRRER TR RRBESBAE KRB S ET

Table 4 Cumulative installed wind power and its proportion in total power demand in some countries and regions in 2020

WIUTE QRUon i ovn Bk By BBk S AR i
LBk 743.0 1 532 000 6.38 oy 2% 6.6 13 900 11.70
T 281.0 466 500 6.20 YefH 24.0 75 700 24.20
FHi 6.2 16 350 48.00 EJE| 122.0 337 500 8.40
(o] 63.0 131 900 27.00 (R 18.0 51 000 9.80
[ipi 27.0 53 650 21.90 RAFIE 7.3 22 600 9.90
Tt 10.0 28 200 16.00

A P PR B AR I — 15 S A AT SIS DL, 5 R A O P R R 1T R IR U Y G
R, 3 FERI S [ g T PR AOR Lﬁ/\l—léﬁfﬁiﬂ%%kﬂﬁﬁ;nﬁﬁﬁEF'i@JT“':F'i-fﬂi"’f/ﬁﬁﬁ,ﬁ-ﬁ
S IR & R AL, S3 8 A8 v Y & SCEEZ (336 ) fHIL A 5 0.10 , B A58
A 5 HALE RS EA g % ).

Pl 4 Rl T RO 462, JEZ BN 519, 3EHEIRIE DY 0.004 9, R IIHFFEHUG Z IR L T & 1EM
4. RS WoRSHERHORY AR 60 F, S5 IREOY 1662 U, M35 1 7. A SCRHRART 5 HIHL
A 2 Ak B FEEE, IF H Aarhus University 7635 5 A 3855 5200 J5 10T £F X bird . underwater noise J7 [7] &
SCE AR, A0 8 10 G BT IR 43 R 414 TR (536 WK IR BRPTHE EIRK R S SRR AR . LS HE
AT 10 BB TR PEEZ 3 B D 3 i, rh ] 36 [ IR AT 22 4% 1T, R B L XU T e 1 S i T
P ] T 2% AU 10 2 . RS R & S0 31 G R TR IE B N AILAY rh AR X 4R 2 (B R A
PEH 0.06, 5 FE BRI SEHUAE A L , 3 1] AR DS54 5 B FIAI FE LG A SCRE XA
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Fig.4 Visualization knowledge map of publishing institution
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Table 5 Top ten institutions in terms of the number of publications on the impact of offshore wind power development

BLAS P& A58 54 ST B SRS R AL o
Technical University of Denmark FEERMS KR 60 1 662 27.70 0.22
University of Strathclyde B 723k 2% 47 652 13.87 0.15
Aalborg University B /RER K24 41 1021 24.90 0.11
Norwegian University of Science and Technology W R R 35 1 520 43.43 0.07
Shanghai Jiao Tong University VRS R 31 696 22.45 0.06
Technische Universiteit Delft 18/8 RA4FH T K27 31 1502 48.45 0.09
University of Plymouth e ZEH R 29 1 435 49.48 0.03
Cranfield University 7% 3 /Rl K2 26 679 26.12 0.02
Aarhus University JLA#K2% 21 781 37.19 0.11
University of Delaware 748K 2% 19 489 25.74 0.02

2.4 XEBRLISH

H SCBER] B R 4545 B Y19 /5 519 A4S, AL 5 & H AR 19 S R/ B A3, B impact F11 offshore
wind farm JCEETR SN, power, model , farm , energy , system 3X 5 > JCEHETR NV S TR B ey 70 S 6, H BB GHE o 1
140 YR SRUGHE 50 YRAYA 20 >4, Ho renewable energy , flow , sea H3 BUAI R AH X488 55 (4351 R 107
K59 .51 RIITEE B XTI R B2 ma piEge b, R 37 R 58 8 B B XU 374 o vl 4= se i ) it 25
N EERIBFFE N ZE. fish, seabird , water, collision risk , environmental impact, underwater noise 55 &g r] H B4
R 20 LA b T XUHS 8 A BORH RV AR 2 VR PR T 45 5 THD ) 52 e AE ARG 3520 W 90 T AT AR 02
WL RS S H 577 . 2004 4F impact /F A OCHET B IG5 5 EATTIF IR 0 X — SRR IR 10 52 e A T RIS
SR SEMFIR AT 18] 2238 X J7 W) & €. model , farm , system , turbine A2 design 1 S8R B T2 J7 1T 1Y 5 5 1a) =5
AR IR, JF ELH & 5 e RAMER 53 = 1Y impact AHICHK | X BRE 1 XU TR 2 X AR 2
IR A S AR b XU SR T 0% B i A i XU AL A T I 2R e 7 A 4 P R N F T T 2 ki
K H AR ) B AR SR i S R RIS R Y DG HE 1) I8 A management, attitude , policy , politics . management
BT 2007 4 X R b XUHL % A R0 AR A PR 52 e 1) BIF 5 SRS A2 FBOR B A8 B DG K.
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Keywords Year Strength  Begin  End 2000—20204F

artificial reef 2000 6.31 2006 2014 = e D D R e e e e

community 2000 4.36 2006 2015 e e e D D D D D D S S M e e e e e
collision risk 2000 3.99 2006 2013 = S
assemblage 2000 3.42 2006 2015 ————— _—
bird 2000 3.61 2007 2013 ——————— D — — — — — ——
fish 2000 4.04 2009 2015 m—m———r——— S —
conservation 2000 3.70 2009 2015 LD T T T T -
fish assemblage 2000 3.42 2009 2013 = e
sea bird 2000 6.67 2010 2015 —————————— e ——
wind farm 2000 5.63 2012 2014 == e e e e S e e e e e e
migration 2000 4.00 2012 2014 o o o e ———
underwater noise 2000 3.29 2013 D015 e e oo o o o o e e ——
life cycle assessment 2000 3.19 D T )} T ———— ——
turbine wake 2000 3.62 2016 2018 —————————————— —— [
risk 2000 3.42 D ) T — PR
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Fig. 6 Keyword bursts analysis
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