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This paper evaluates the potential for false radar
targets caused by multipath reflections between
offshore wind turbines and maritime surveillance
radars. Simulation results, based on specific radar and
turbine parameters, demonstrate that the probability
of false targets decreases significantly at distances
exceeding 4 km. Nevertheless, establishing a minimum
separation distance for actual wind farm deployments
requires a case-specific analysis that incorporates the
distinct technical characteristics of the local radar and
turbine systems.

SijAk=Z2] 2244 7| (Offshore Wind Turbines),
g|0|C{(Radar), 1 E2{(Ghost Target),
2|4 0|4 7{2|(Minimum Distance)
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Table 1. Falcon || radar specifications

Category Details

Frequency 5,450 - 5,825 MHz
Peak Power 55 kw
Average Power 1.5kw
Range Resolution 85m
Accuracy 20 m; 0.2 deg
Beamwidth 2.4 deg(Horizontal), 25 deg(Vertical)
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Table 2. IALA target types

Target . .
Type Typically Representing

AtoN without radar

1 reﬂector. Small open <1 1 _
boats, fiberglass, wood or
rubber
In-shore fishing vessels,

2 sailing boats and speed 1 3 -
boats

3 Aids to Navigation with 4 10 55
radar reflector

4 Small metal ships, fishing 40 100 55
vessels and patrol vessels

5 Smgll coasters and large 400 1,000 550
fishing trawlers

6 Large coasters, bulk . 4000 10,000 5,500
carriers and cargo ships

7 Container carriers and 40,000 100,000 55,000

tankers

KNST

IALA(International Association of Marine Aids
to Navigation and Lighthouse Authorities, = A| g
EHA7| )= guidelineo A 3|4 EA ] F7of
= S-band@} X-band?9] RCS H#ZFS Table 29}
2ol A4 oystaL UTH1s]. 97159 RCs= 4] (3)3 &
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71 ARAl dolEe] Fu7t 5.5 GHz (A
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.
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BE 9 getnE s Y 15T 492 HE
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static RCS2 AR, AFol o5t Aut 24 &

(terrain induced attenuation factor)2 12 A7 [6]

shof 7417} g A 02 A3 sharh.
QrElLhe] B g0l 19 H 9 5B WE(D), 24 WE

(0) Tk QHE L} o] 5 2E %74]% 4r/041H, Table 19]
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o}, Al O] 51delobe gl (¢) 7|29 A
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1‘41:% Z 83} th Case 1, Case 2= ZHHA] 919
ol 2 A3 H A9l target type 3=, Case 3,
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(Case 1&5) P, = (5)
(47)° Dy, D,
GtQZGztrlFrszvtE‘rGI‘RGVSAZ
(Case 2&6) P, =— R (6)
(4”)407210 Duzzl Drzl
GthGZUZFrtF;ztrEvVGL‘PL‘Grsliz
Case 3) P, = PR R— 7
( ) " (4”)4DerDuz)lDrzw ( )
_ szatgldthZFrzl‘ F;‘Zw Gz‘Pz‘GVAZ
(Case 4) P, = (8)

(47)°D’, D,

Table 3. Meanings of symbols in eq.(5) to eq.(8)

Symbol Meanings

P The power of the reflected signal arriving at the
e/ radar[W]

P Transmitted power[W]

G Transmit antenna gain
G, Receive antenna gain(main beam)
G, Receive antenna gain(side lobes)

0, The mono-static RCS of the target[n?]

o, The mono-static RCS of the wind turbine[n?’]

The bi-static RCS of the target from radar to wind
turbine[m?]

The bi-static RCS of the target from wind turbine to
radar[n?]

The bi-static RCS of the wind turbine from radar to
target[nm’]

The bi-static RCS of the wind turbine from target to
w radar[n’]

Terrain induced attenuation factor between radar and
wind turbine

Terrain induced attenuation factor between wind
wt Ew H
turbine and target

Terrain induced attenuation factor between radar and

F;t = F:‘r
target
D, Distance radar to wind turbine[m]
D, Distance target to wind turbine[m]
D, Distance radar to target[m]

Case 1, Case 2= 49 AHto] JAEE T A HEX
btoll = 342, Fig. 6= Floltf et FHT7] 2

S 4 (5), 4 (6)= AALSE Z3o]t}h. Main lobe
ZAlo] GFL HH= Case 1914 = FojE g £
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