


81

Fisheries activities change in 
the vicinity of offshore wind farms

Sofie Vandendriessche, Kris Hostens, W outer Courtens and Eric Stienen

Changes in fisheries activity in the vicinity of the wind 
farms were described based on Vessel Monitoring 
System (VMS) data of commercial vessels and ship- 
based survey data of recreational fishing vessels for 
the period 2010-2011. The VMS density maps show 
increases in the number of registrations north of the 
Thorntonbank Phase 3, w est of theThorntonbank 
Phase 2, and south of the operational turbines at the 
Bligh Bank. A slight decrease was seen south of the 
Thorntonbank. Concentrations of recreational fisheries 
activity at the wind farms were reduced in 2010-2011 : 
observations of anglers decreased and the link w ith  
wind farms seemed mostly gone.

INTRODUCTION
In th e  Belgian part o f th e  N orth  Sea 
(BPNS), th e  c o n s tru c tio n  o f o ffsh o re  w in d  
fa rm s  has g iven rise to  th e  e s ta b lish m e n t 
o f areas c losed  to  co m m e rc ia l fish in g  
activ ity . Fo llow ing  such c losu res, d iffe re n t 
e ffe c ts  on bo th  th e  e co sys te m  and on 
pa tte rns  o f f ish in g  a c tiv ity  have been ob ­
se rved  (e.g. M u ra w sk l e t al, 2000 ; Grizzle 
e t al, 2009) and can th e re fo re  also be 
e xp e c te d  to  m an ife s t th e m s e lv e s  In th e  
BPNS. T hese  e ffe c ts  co m p rise  (1 ) th e  es­
ta b lis h m e n t o r reco ve ry  o f sp a w n in g  and 
nurs ing  g rounds, (2) th e  reco ve ry  o f ben- 
th lc  c o m m u n it ie s  and d ive rs ity  w ith in  th e  
area, and (3) edge  e ffe c ts 1 (also know n  
as fr in g e  e ffec ts) a long th e  bo rde rs  re­
su ltin g  fro m  d is p la ce m e n t o f f ish e rie s  
a c tiv it ie s  and changes In fish in g  In te ns ity  
(A nonym ous, 2004). The la tte r e ffe c t can 
be eva luated using V M S  data o f tra w le rs

1 Edge effects relate to the influence that a habitat edge 
can have in determining species composition and processes 
within a habitat. Edge effects can be considered as, or to 
influence, patterns in biological and physical parameters such 
as species richness, predation, food availability, disturbance 
and temperature (Murcia, 1995)

and sh ip -based su rvey  o b se rva tio n s  o f 
recrea tiona l f ish e rie s  o rig ina ting  fro m  th e  
Belgian part o f th e  N orth  Sea.
V M S  data o rig ina te  fro m  a fish in g  ve s ­
sel m o n ito r in g  s ys te m  (VM S), w h ich  Is a 
p rog ram  o f f ish e rie s  su rve illance  In w h ich  
sa te llite  tran sm iss io n  e q u ip m e n t Insta lled  
on fish in g  ve sse ls  p rov ides In fo rm a tion  
about th e  ve sse ls ' pos ition  and activ ity. 
This Is d iffe re n t fro m  trad itiona l m on ito r­
ing m e th o d s , such as su rface  and aerial 
pa tro ls , on-board o b se rve rs , logbooks  or 
docks lde  In te rv ie w s . V M S  data co n s titu te  
a co s t-e ffe c tive  to o l fo r  th e  su cce ss ­
fu l m o n ito r in g , con tro l and su rve illance  
o f fis h e rie s  a c tiv itie s . In th is  respect, 
th e y  are an e xce llen t too l fo r m on ito rin g  
co m p lian ce  w ith  c losed-area regu la tions  
and fo r  Investiga ting  changes In f ish e rie s  
d is trib u tio n  and e ffo rt In th e  v ic in ity  of 
such c losed  areas. S ince 2005, all Euro­
pean C o m m u n ity  vesse ls  a u tom a tica lly  
tra n s m it vesse l Iden tifica tio n , date, t im e , 
p os ition , cou rse  and speed e ith e r hou rly  
or e ve ry  2 hours.

Recreationa l and sm all-sca le  f ish e rie s  
(vesse ls < 15m ) are no t su b je c t to  V M S  
su rve illance . S ince th e se  f is h e ry  typ e s  
have been e s tim a te d  to  rep re se n t a 
m ean ing fu l p ropo rtion  o f to ta l fish in g  
e ffo rt In th e  BPNS (D epes te le  e t al, 2008; 
Lescrauw ae t e t al, 2013), o th e r w ays 
o f e s tim a tin g  fish in g  e ffo rt by th e se  
sm all ve sse ls  have to  be cons ide red .
In th is  r e s p e c t , v isua l su rveys  are 
c o m p le m e n ta ry  to  V M S  data, s ince  th e y  
can p rov ide  an e s tim a te  o f th e  spatia l 
d is trib u tio n  and th e  p resence  o f ho t sp o ts  
o f sm all sca le  fish in g  a c tiv it ie s  (M aes e t 
al, 2005; G offin  e t al, 2007 ; D epes te le  e t 
al, 2008).

The a im  o f th e  described  analysis w a s  to  
Investiga te  changes In f ish e rie s  a c tiv ity  
In th e  v ic in ity  o f th e  ex is ting  w in d  fa rm s 
at th e  BPNS based on Vesse l M o n ito r in g  
S ystem  (VMS) data and sh ip-based 
su rve y  data.
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Fishing vessel trawling near a wind farm

DATA SOURCES AND 
ANALYTICAL METHODS
Aeria l and sh ip -based  su rve ys  s h o w  th a t e sp e c ia lly  Belgian 
and D utch , b u t a lso French, B ritish  and D anish fis h in g  ve sse ls  
ope ra te  w ith in  th e  Be lg ian Part o f th e  N orth  Sea (D e pe s te le  
e t al, 2008). T hese  are m o s tly  tra w le rs , bu t gili and tra m m e l 
ne tte rs , long liners and b o tto m  se in e rs  w e re  a lso o b se rve d  
In th e  area. Recently, Belg ian Vesse l M o n ito r in g  S ystem  
(VMS) data (2006 -  2011 ) have been m ade  availab le by th e  
Belg ian Sea F ishe ries  S e rv ice 2 fo r  s c ie n tif ic  research re la ted  to  
fis h e rie s  m a n a g e m en t. B ritish  data (2007 -  2011 ) w e re  m ade 
availab le by th e  B ritish  M a rin e  M a n a g e m e n t O rgan iza tion , and 
D utch data (2010 -  2011 ) w e re  m ade  availab le by th e  D utch 
M in is try  o f E conom ic  A ffa irs . Danish and French data w e re  not 
available, bu t s ince  th e y  m a in ly  re fle c t pe lag ic  and tra m m e l net 
fis h e rie s  (D e pe s te le  e t al, 2008), th e ir  absence  w ill no t have a 
s ig n ific a n t Im pact on th e  resu lts .

S ince m e ta d a ta  a bou t fis h in g  gear and en g in e  p o w e r w e re  not 
availab le fo r  th e  m a jo r ity  o f th e  data, speed  f ilte rs  cou ld  no t 
e as ily  be app lied  and no d is tin c tio n  cou ld  be m ade  b e tw e e n  
fish in g , s te a m in g  o r o th e r a c tiv itie s . C onsequen tly , th e  analysis 
Is lim ite d  to  " f is h in g  vesse l p re se n ce " ra th e r than  rep re se n ting  
" f is h in g  In te n s ity "  O n ly  th e  resu lts  on th e  yea rs  2010-2011 are 
p resen ted .

A ll data w e re  p lo tted  on BPNS m aps rep re se n ting  th e  n u m b e r 
o f V M S  re g is tra tio n s  pe r 3 k m 2 grid  ce ll, s ince  th is  p roved to  
be an adequa te  reso lu tio n  fo r  V M S  data w ith  a 2 hou r In terva l 
(M ills  e t al, 2007). The data w e re  p ro cessed  and v isua lized  
using M ic ro s o ft A cce ss  and A rc V le w  10.0 (ESRI Inc, 2010).
The data on sm a ll-sca le  and recrea tiona l a c tiv it ie s  o rig ina te  
fro m  In te ns ive  sh ip -based  seab ird  su rve ys  p e rfo rm e d  by th e  
Research In s titu te  fo r N a ture  and Forest (INBO ). D uring th e se  
su rveys, o b se rva tio n  reco rds  o f v e sse ls  are s tandard ized ,. For 
m ore  d e ta ils  on th e  m e th o d o lo g y  see  ch a p te r 5. A ll data w e re  
again p lo tted  on BPNS m aps pe r 3 k m 2 grid  cell.

2 All primary data on vessels sailing under the Belgian flag were supplied by the Department of 
Agriculture and Fisheries -  Sea Fisheries Service /  Departement Landbouw en Visserij -  Dienst 
Zeevisserij
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RESULTS AND CONCLUSIONS
W h e n  p lo ttin g  all V M S  reg is tra tio n s  on th e  BPNS m ap 
(F igure 1 ), w e  c lea rly  see  th a t fis h in g  vesse ls , m o s tly  tra w le rs , 
are v ir tu a lly  e v e ry w h e re , e xce p t In th e  w in d  fa rm s  th a t are 
e ith e r ope ra tiona l o r u n d e r co n s tru c tio n . As m ore  tu rb in e s  
are Ins ta lled , th e  areas w ith o u t tra w le rs  en la rge  on th e  map.
Still, In tru s io n s  In th e  w in d  fa rm s  and th e ir  sa fe ty  b u ffe rs  are 
regu la rly  re p o rte d  (A no n ym o u s , 2011 ), and are v is ib le  on th e
m ap as V M S  re g is tra tio n s  W ith in  th e  conce ss io ns . F igure! Maps showing unprocessed

VMS registrations as dots (2010-2011).

VMS points 2010

i Kilo meters

VMS points 2011

i Kilometers

2°20'E 2°30'E 2°40'E 2°50'E 3°20'E

VM S registrations 2010 VM S registrations 2011

Figure 2. BPNS maps representing the 
number of VMS registrations per 3 km2 
grid cell for the years 2010-2011 for fishing 
vessels sailing under the Belgian, Dutch or 
British flag. Colors represent a gradient in 
numbers of VMS registrations per grid cell 
per year. Circles and numbers represent 
areas in the vicinity of the wind farms with 
an increase or a decrease in number of VMS 
registrations.

Legend

□  Belgian continental shelf
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The V M S  d e n s ity  m aps s h o w  th a t th e  n u m b e r o f V M S  reg is tra ­
tio n s  pe r grid  ce ll genera lly  d e c reases  fro m  th e  coas t to  th e  o ff 
sh o re  areas. In th e  v ic in ity  o f th e  ex is tin g  w in d  fa rm s , so m e  
changes w e re  o b se rve d  In vesse l p rese n ce  b e tw e e n  2010 -  
2011. An Increase  In th e  n u m b e r o f re g is tra tio n s  can be seen 
no rth  o f th e T h o rn to n b a n k  Phase 3 (zone 1 on F igure 2, 9 7 %  
Increase In enc irc led  area), fo r w h ic h  tu rb in e s  w e re  co n s tru c te d  
fro m  A pril 2011 o n w a rd s  (B rabant e t al, 2012b). A  s im ila r 
Increase w a s  seen  w e s t o f th e T h o rn to n b a n k  Phase 2 (zone 
2 on F igure 2, 5 5 %  Increase  In enc irc led  area), co n s tru c te d  In 
th e  sam e  pe riod . A t th e  B llgh  bank, a s lig h t Increase  w a s  seen 
so u th  o f th e  ope ra tiona l tu rb in e s  (zone 3 on F igure 2, 3 9 %  
Increase In enc irc led  area). A  s lig h t decre a se  In th e  n u m b e r o f 
V M S  re g is tra tio n s  w a s  seen  so u th  o f th e T h o rn to n b a n k  (zone 
4 on F igure 2, 19%  decrease  In enc irc led  area). A  com p a riso n  
o f th e  data o f th e  d iffe re n t flag  s ta te s  Ind ica tes  th a t th e se  
changes w e re  m o s tly  due  to  th e  a c tiv ity  o f D utch v e sse ls  In 
th e  area.

The re su lts  o f th e  cu rre n t ana lys is  and o f ea rlie r ana lyses based 
on Belg ian V M S  data fro m  2 006  -  2 009  (V andendriessche  e t al, 
2011 ) Ind ica te  th a t th e  p rese n ce  o f w in d  fa rm s  has an e ffe c t on 
th e  a c tiv ity  o f fish in g  ve sse ls  In th e  area, and th a t th e  p e rm a ­
nen t c lo su re  o f th e  co n ce ss io ns  has re su lte d  In a m od e ra te  
Increase In a c tiv ity  In th e  areas su rro u n d in g  th e  conce ss io ns . 
This m ig h t e ith e r be a re d is tr ib u tio n  e ffe c t o r It m ay  Ind ica te  a 
local change In th e  ava ilab ility  o f c o m m e rc ia lly  In te re s tin g  fish  
spec ies . R esu lts  on th e  p rese n ce  o f dem e rsa l f ish  In th e  v ic in ­
ity  o f w in d  fa rm s  (see chap te r 10) s h o w e d  no m a jo r d iffe re n ce s  
con ce rn in g  th e  spe c ie s  o f c o m m e rc ia l In te re s t, so th e  o b ­
se rved  changes In fis h in g  vesse l p rese n ce  are like ly  th e  resu lt 
o f a re d is tr ib u tio n  p rocess.
An Increased tra w lin g  a c tiv ity  m ay resu lt In e ffe c ts  w ith  regard 
to  s o ft-b o tto m  m a c ro b e n th o s , e p lb e n th o s  and dem e rsa l fish , 
th e  so-called edge  e ffec ts . A na lys is  o f b io logica l data, how ever, 
has Ind ica ted th a t th e se  are m in im a l a t p resen t (see chapte r 10).

To tra ce  changes In sm a ll-sca le  and recrea tiona l f is h e rie s  In 
th e  v ic in ity  o f th e  w in d  fa rm s , w e  co m p lie d  sh ip -based  su rve y  
data fro m  2 006  to  2011 (F igure  3). T hese data c lea rly  s h o w  a 
c o n ce n tra tio n  o f recrea tiona l f is h e rie s  (m o s tly  anglers) no rth  
o f th e T h o rn to n b a n k  g ra v ity  based fo u n d a tio n s  In 2008-2009 . 
This ang le r a c tiv ity  usua lly  ta rg e ts  pe lag ic  and ben tho -p e la g lc  
spec ies , o f w h ic h  h igh d e n s itie s  are p re se n t In th e  v ic in ity  o f 
th e  tu rb in e s  (R eubens e t al, 2010; R eubens e t al, 2011 ). A l­
th o u g h  th e  In te n s ity  o f su rve ys  fu r th e r  Increased In 2010-2011, 
o b se rva tio n s  o f ang le rs  d e c reased  and th e  link  w ith  w in d  fa rm s  
se e m e d  m o s tly  gone. This m ig h t be due  to  a n u m b e r o f rea­
sons: th e  w in d  fa rm s  are q u ite  fa r fo r  ang ling  day tr ip s , th e re  
Is less fish  than  e xp e c te d , ang le rs  have to  resp e c t a sa fe ty  
d is ta n ce  and ca n n o t fish  as c lose  to  th e  hard su b s tra te s  and 
s tru c tu re  as w ith  w re cks , e tc . A  q u e s tio n n a ire  su rve y  am ong  
ang le rs  cou ld  shed ligh t on th is  Issue.

2006-2007
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FUTURE MONITORING
The ana lys is  o f V M S  data In th e  fra m e w o rk  o f w in d  fa rm  
m on ito r in g  so far, w a s  e ith e r d one  on Belg ian data, fo r  w h ich  
m e ta d a ta  w e re  available, o r on In teg ra ted  data o f d iffe re n t flag 
s ta te s , w ith o u t m e ta d a ta  and fo r a lim ite d  t im e  fram e . In th e  
f irs t  case, speed  f ilte rs  cou ld  be app lied  and m é tie rs  cou ld  
be d is tin g u ish e d  b u t rea lis tic  m aps cou ld  n o t be d ra fted  s ince  
data on fo re ig n  v e sse ls  w e re  m iss in g . In th e  second  case, 
m ore  rea lis tic  m aps cou ld  be d ra fted , b u t no In fo rm a tion  on th e  
a c tiv ity  o f th e  vesse l (fish ing , s team ing ) and on th e  fis h in g  gear 
cou ld  be derived . To g e t a c o m p le te  p ic tu re  o f th e  evo lu tion

o f fis h in g  a c tiv it ie s  In re la tion  to  th e  Belg ian w in d  fa rm s , th e  
In teg ra tion  o f V M S  data, lo g b o ok  data and m e ta d a ta  o f all 
v e sse ls  fis h in g  w ith in  th e  s tu d y  area s ince  2 006  Is requ ired . 
H ence, s c ie n tis ts  and a d m in is tra to rs  shou ld  co n tin u e  to  s tr ive  
fo r an In te rna tiona l exchange o f data, ta k in g  Into accoun t 
c o n fid e n tia lity  re g u la tio n s  and nationa l and E uropean laws.
This can be done  In th e  fra m e w o rk  o f th e  C o m m o n  In fo rm a tion  
Sharing E n v iro n m e n t (CISE) o f th e  E uropean C o m m iss io n  (EC 
C O M  2010 584  final).

3°30'E2°20'E 2°30'E 2°40'E 3°20'E
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Figure 3. Point observations of 
trammel net activity (green stars) 
and recreational fisheries (blue dots) 
for the years 2006-2007(left), 2008- 
2009 (middle) and 2010-2011 (right), 
based on vessel observations during 
seabird surveys. The underlying red 
grid (3 km2) represents the survey 
intensity as the number of kilometers 
effectively sailed in each grid cell.


