Fh= el Antets ] 459 A3%
J. Navig. Port Res. Vol. 45, No. 3 : 130-137, June 2021 (ISSN:1598-5725(Print)/ISSN:2093-8470(Online))
DOI : http://dx.doi.org/10.5394/KINPR.2021.45.3.130

=4 B4 AFH DA Aol wE A BAA 7R FA

- AAA SE BAYE TR -

SRS UL, B G st Ay, t G sta SAe SALg T we

The Maritime Environment Impact Assessment of Offshore Floating Wind Power in Ulsan

- A Focus on Habitat Equivalence Analysis -

Su-Young Choi* - Beom-Sik Moon+* - ¥ Tae—-Goun Kim

#Student, Graduate School of Korea Maritime and Ocean University, Busan 46984, Korea
#+Researcher, Korea Maritime and Ocean University, Busan 49112, Korea

* Professor, Division of Maritime Transportation Science, Korea Maritime and Ocean University, Busan 49112 Korea

oF 1 B Ao BAL gl Bia] AT HAAUAE o Max| 574 24 ¥ (Habitat Equivalency Analysis @ HEA)S 4§
5 &3 A Aded 5AETE A% ARHA AU A itk 4 T2 AR HEA9A] dHer s ARgo]
9

l?“rl’ﬁ
(5,017.6ha)oll A= 394 Jl, BeiA 93] 5 o3 Jsi7t TAEG.

s

f
ofi @ & % 2 o
by
®

.y

N
-
]

A 9 247 1A T2 A4S AT A RS 2
woh oI HPAR SAS, £ o) A5 BUE A5G SAYE Y 008 A2 902 & A5 Sl
2 Uhepsde, 17 AL HEAS Aol 889 DATAS 71202 A8 44a] diel 930 54271
BPEHe AAY 5 AL Aotk webd, B el Avke G, o A A Y A A

P =
o] & Aolr.

2 N

A

o P o
jins
(o
<

%

]

e fo r

;o r40

_YL

o> 2 ol ol e jo
z Mo 2 X

Loy

f
ooz J

o
P
2,
k1
o

i)
>
oo
2
%
o2
oft
=
)
oy
g:l,‘
ox
ol
L)
i3
r>4

AAH 98, BFIFH, AAATL R

Abstract - The main purpose of this study is to provide an objective evaluation standard for the assessment of marine spatial
characteristics via Ulsan foating offshore wind power project using HEA.. Various levels of damage occur in the waters (5017.6) near
the floating ofishore wind power terminals in Ulsan, including commercial damage, ecological destruction and reduction in quality of life
due to seascape damage. Alternative restoration projects for calculating the economic value of damage were selected including artificial
reef projects and estimates based on HEA. For basic households with a 45% social discount rate and a 100% maturity index over four
years, the damage was approximately 457 hundred million won. The HEA in this study resolves the possible irrationality in the evaluatior.
of marine spatial characteristics, since the value is calculated based on objective and clear DATA. Therefore, the study results are
Intended to fcilitate conflict resolution between stakeholders in the fiiture during the implementation of the marine spatial plan.
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Fig. 1 Ulsan Floating Offshore Wind Power Complex

ZH g

3

i

SHAT
Aol o

)

3

7

Z
ol-

%, 7%

gol

_?4
il 7H g o)

K

7Hd

o of

el

4

planned Site

i

0

N2

063

!

o~
T

NN @_ = wno o
o NS o
Fhow g e
o X
oAk wowm X
4 — oo o T
<2 w3
Pxx §
AT W
F T EEY LY
= oo o <
NN o =i o I
AELI O# Xﬂmoo
N TR s PN
T o= E
X:._oﬂio ,mﬁu,nmm
) h xS
o 8w R LR
—_
L G R =
. B R
Ho T W of oo DR
o oy DX W
T oo o = o
&.%%rn%u,ﬂx.xwmn
F O T KW T
oo N L Ho RO
IrLﬂmoﬁoq —_ Mﬂ
maﬁaﬁm%hﬁm
_ Jﬂmxu_x
o B AF T a5
X §gx+T T MU
W, Eme T By
R R e
- P
v =
SEgrHT &°
FEWs T ZXE
st xE W
,m.LmEW\azo = =
ZE@@‘%MT@ o
Arl%w,gm T o
W#Wﬁoﬂic <)y
,\Mu_.o\l_ﬁlim‘@l OT'E“_.__/I
ATEES AN
xﬂﬂ%%wﬂ_ﬁ Maw_/r
PN R = oo P
ZT_;O Ll]HE. ~
o2 X I
Eﬁmlﬂwno)tiqﬂjl%
G 22 lmww T
qu,ﬂﬁqﬂeﬁiLée
W e o S
Q?..m%mﬂﬁﬂ%
YT OERNPHET
TS <BPEPRET T

Aol A

37

ERER

ki3

9/]
LR E

il

—_

rase)

2)

-
B

j’i}:

s &4 - A

=
=

3

3AT

d

A

tE

o1&

=5 Audn 24

A=Ruch

4 ZA

W

1A el A A ]

A= 7]E 3

A, A4

A

N

Hlo

Ak
)

——
o

“d
)

—_—
o

)A
Ho

1A o)

2 o)k A A o §F

iz O =
XA

%

3l

KX
g

3} %

A A gt

=
=

7+ Az

3ol @ltH(Shin and Yoog, 2011).

=
[s)

7HAE 7t

i+

449 97

FAY Bl Aol -

[e]
[e}

=
el
5

¢

- 131 -



o o]FstE AR AFEFFOAA wF 8Qlo] & F
(The Scottish Government, 2011). 3+ 45 Aoy}
> Ff A ARG ASERTF, AF 2 AXABEN o Z <
S "X tH(Shaw and Wlodarz, 2013). vlthsS £ o a4
HAGER 7 S0 87 THSeascape) o] FEFS WS
ol SF AR AN XP"JO] TEEE A o

=

.
= T

g oH AW B TxER AT g=9
&

off ¥0 i o% flo

0, o
o
=
B
BN
4o K
AN
>
2

ol
-

Ry
[l
4
%(_1‘
N
:oé
(3
)
%
i)
A
ol
:oé
2
2
=
(e}
o
ot
rlo
20N o oM o)
N
o
rlo
M

-z
A
Ho
>

K
0%
oftl
it
i)
2
o
)
X
|
Ho
R
|
:Iol:t
—_>‘ﬂ4
Ay
B
o
otk
A
iyl
[o
it
f

o] _& o
v
S
o
9,
=2
i)
R

\r —(E
o,

e o M
o2
o &
o,

ox
2

B

o X
X
dob

o & ¢
s}
2
oft N
e )

o
)
s
po)
o,
i)

N
w
:‘ol__n
0z
45 o
1
nx
>
mn
el
riok
oy
0
09£
08!
d
lo
o
X
1
d
Ra)
-IH'
i

ol
==
0%
oftl

a b
i
R
R
o

e 2"
re ot ofh
i
S~
>
o
i
-9
o
oft
o
fu
o]

o
ol

2o B

r [e
o
B
I
o
|
e
B> ox
2
L
N

Zoll ek AAAH H7PA-S Table 13 #Zo] AAA 713
=t}
p=}

F4 A<M (Economic Valuation Approach)¥} X 3o A H] &
A (Compensatory Replacement Cost Approach)o. = &

SR
FHEHKim, 2016).
A HA, A A 7}X]~irz AU NS H7PH[Rev
ealed P eference)JJr &% 7} (Stated Preference) &2
Els % Al ES AAG 5o R YEY
= ﬁii Ei, 0] HE o]&ato] HAIG Azt 7HA]
Ao FAs= &4 olth. A E H7hel= MPM
(Market Pricing Method), TCM(Trave Cost Method), HPM
(Hedonic Pricing Method) &©] At} ®¥HA, H&A3 FI7HH
< 7HEA AYE ol nE 0101 Aig sha v A
AN HEE Awstes dE5 st &
Mo 2 SHAY] VHXHIMEAE EEsE CVMe| Uyt
A o]t

>
rE

r>4

“able 1 Economic Valuation Method

Replacement
Cost Approach

- Revealed Preference |- Market Pricing
(Existing Market) Method(IMPM)
Feonomic - Travel Cost
. - Revealed Preference Method(TCM)
Valuation . ..
Approach (Surrogate Market) - Hedonic Pricing
oD Method(HPM)
- Stated Preference - Contingent Valuation
(Hypothetical Market)| Method(CVM)
Compensatory

+ Resource Equivalency Analysis(REA)
« Habitat Equivalency Analysis(HEA)

s
(4
&g
jines _\'L,
-

oo rlo
o
Bl

2

O 2 IR
2o £
SR
AO:T‘ do > ko & x

5 Eﬁ E o 2Ll
R
Eﬂ :éo_u

mE

;F‘é

74
I A

o oo YO il o
JPI
rjz

ol
CVME #Holm=

Mo, Age] EANA W A AEHE FAH AA

W olAR CVME

oj
N
)
ox,
M
2
e

1)
SIECE

N
N
o%

f

ot
o

ol > ok
2 7

ol
rir
o)
rl
g
o
e
fu)

“
a
o,
ok

(Habitat Equivalency Analysis: HE

2 (Resource Equivalency Analysis: REA)

i

=3 Add v

O

° Z—LQ.HL Lq] Ai

o|AL9} Ho| A &3 Hong
Aol A Avpel whe} A &AL T@ﬂol el B7bE7] 4

i, e 259E, 0 o

)

A 2L 5

Z 9%S 7FE $ Ao (Yun, 2017).
welA B A= AAH 7 FH HE Qs BA

A vE JIHo2 Aestaich 6&{,
7150] glw b3 *MX]EPU&, RE
)l EHoﬂ ﬂlé!‘d Fako] 23

3. SHASHUHE| SHIHO

3.1 MAX| S7Hd

HEAE ®2F ojx] ]
HozA 19959 7] P L))
H = ek 2000 3 2006
Fodd

1y

e
o
-

Stoll 4]

- 132 -

i
0

=48 (HEA)

=
=
FRogow v

2ol oE AuAze =
?ﬁ‘
dehReE Sl

2 93E 42 AFAENATL A" Al
o] o] 4=z (Pre-damaged level) .2 =

A Ay 7kAE F5eH AT
AM ] 715 AlgetEd Ao e &
(Restoration cost)S 3ld AE|A Au] =9 7tx 2 HF 73t

o
i = 4y o

Eom, 2011). =3+ 3%

iy

g <14 Aol wet WAkt
glel CVME 4 Axte] epggt 2g 4ol

HEA7} 39 39
F2 %%(X}

Jore wHow ¥

=
T l

FAR B diA HE

I 24 x."I-I 7 I.xl ==I-|



SA PR AELRA 2o he aAVele] AAH A - AAK 5 BAEE FAoR -

SE: =
e 5 EFste thE AFRd © A Aus o
G4 WAEEe R 4895 JrhKim 2016)

HEA He4 e 7|Bdoe 449 ny 278 59 o
© AR Aul o] 4N 7E A9 e o] ol g A
o 4o} AR FThE A ow AR o) W E e
A7 A0 W9 Al AV BAALgIo] AFeh e A

ach) 0. 2H, N3 e DA @9l Aul 2ol Babglo]
AFshE &9 An]2zol tE] sl duld w3HA (One
~to-one trade-off)& 7|7 o] WelEllth= v S WEstaL
gtk
Resource
Services
bi
L
~—__ Recovery
Function
o Ly Time
(a) Resource Service Levels at the Injury Site
pllatul:ity
unction —_
by
R‘Po T:\,, T: Time

(b) Resource Service Levels at Replacement Project Site

Fig. 2 Basic Concept of HEA Source : NOAA, 1995

Fig. 2= HEA®9] 71 7} 3 Aolt}. Fig. 2(a)
oA, Mo} FHH T LA 2= DS
Alzre] Ay A o2 3 =, & 471
An) 2 =3 (Baseline service; b) o2 93] B = A
(TR7ZHAIZE A AL A& 42 A71(S)7F HW, L& o]
Eer &A% AAXn| 20 FFo] Hrk wEka] 7]Ed
St AH| =9k ZAY Hl=e Au| 2 S AT
EAALd o] Al A3 E 713 Zo] I V]
100%9] A& (Maturity) @Al S (Twste 457
ghate] 1 olFe FEE AAAHIAE AFsHA HY, G
3 BAAN 7I3EE Rt AlFE = AhAH| 229 FFfolt) o]
o IFE 42 AV(S)9F F2 o EUAY ] AVI(RP)
2 FAsAE == 3o|thFig. 2(b)).

Ao 2 AejA Fafel HYUAES A71zE thE Az
9 FIre A o] Fox] 7] wiel] @Ak mEfe] AHA FFAE
a7 fE AR BRIE@)E A Este] Alktor gtk
(Shaw and Wlodarz, 2013).

dz oo
j_ﬂg
b

L )

O

]

o
¥

ﬂd
o

O I O P e

il'ss

S

-

B, tﬁ[((w—x@/w)(lw)“ )
RP=S><WdP o ' (1)
3 [((af —1)/6)(1+1)C )]
t=RP,
o] 7] A,

RP = s3] WA A HeAqie] 2]
S = A AaE e Aol 2]

Va = 33 AeiAe &9 Aeiad Mu)s F 71
3 7HA

Vie = B9l 7ol whel el vl
b= salE 471 olde] AEA Auls FE

x! = FeAA AHATL AT (AR Auls 5
b= HAe] A A 27 AEA A S
x? = B9 GUASL AFSE A1ge] Aul s

tp = AZZ F3e 42 A7)

RP = 3-9lAkgde] A2 A 7]

T = A3 AGe] Asfold Fejz 3] 55a A3
T, = BAgles A Azt Fass A4

r = AbsE 2Ql8(45%)

CHNOAA, 1995). 181} vjaj=| o] A} - Fal2el 7}x)

S WEsa S A, ded SR ATy
& 15 "k, gsA o] 4ol
oy EEZ L o] 85~

2

= 2 T o
D’ OEL ﬁﬁ ol
LB

FL Fﬂ Orr’

tlo g i

2

ofl

2

o

w
N
1o
rz
el
=)
i
:lol__l
0
o
1R
/=3
>
m
el
1o
M T
m
>
kO
F>

K=y
offd
)
i)
2
a0
>
il
o
o
it
o
)
=
)
=
e

N
N
ofr
i o ox
B ooz
i
pu)
o,
o 0

=
=
oox
k1
S
{
N
ot &l

el
2 1o

2l
o o
o
o
e
xR
S
o oox
o =
N
fon XN
EEUA
1o
]
o, oXx
o H>
&
N
N
rlo
ol
S
1o

> o2 o ez
n%>¥§l%£
2 oox At
[o o o ©
Hﬂﬁ?
nl'ﬂmgrzlf

2

Mot
—‘gi_&
4 oy

N
irzr%
j_“
2L
2
e e -
S

2
rlo:&
S
SE

=
o o
BC)
O N
o N

& oo mx X
fru
o

1o

il

i;l
= U o@ ol pE Ho
ol flro2>x o o

o w2 ot

)

- 133 -



A Y RFE s 9o A5t

A FFEHLAEA] & A= #F A Algo] FA 5
of a7t A&HAT TpAgth A AFES FEste] 3l
AeEdrde] A £ 20d, FAFTAIA 22 EW
= Hywind H4 8273 714491 o F =2 (Equinor) 2+
W Fa-1 AT EHEHAYE A A A HAE A
A 71ZF 233 A V0= A 0 FdEk Al 7Hg e 2d
£ 2

cq-sku 2023Yr(to)

o Artificial reef restoration  Offshore wind power area = 50.176km?
lon  ? 2024Yr(RPo)
(2Yr) 5MW = 8D(140m x 8) = 1,120m
2025Yr
8D

Operati » 100% maturity of the

restored artificial reef 1.2544km? X 40 = = 50.176km?
o | 2027Yr(Tw) 80 "

period
(20Yr)

1,120m

2044Yr

(2Yr)
2046Yr
Natural

@Y 20agvr(Ta)

Service terms of
artificial reef(30yr)
2053Yr

Fig. 3 Factors used in the HEA Analysis for Ulsan
Floating Offshore Wind Power Complex
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Table 2 Status of artificial reef restoration projects at Ulsan
(1971-2019)

Table 3 Summary of variables used in HEA

Artificial Reef Double Box Type Reef
Proj i Proj .
Year | Project C(gse‘g ' 8(?811;2 Project C(gsetC ' U(rl\l}fﬂ]icéft
Area(ha) | (Million | (Million | Area(ha)| (Million Won/ha)
won) | Won/ha) won)
“71-10 | 2,450 12,259 5.00 % 852 8.88
‘11 8 625 81.83 - - -
‘12 4 538 134.50 - - -
‘13 4 673 168.25 - - -
‘14 63 655 9.63 - - -
‘15 20 625 31.25 - - -
‘16 16 625 39.06 - -
‘17 24 519 21.63 49 6.13
‘18 16 482 30.13 - -
‘19 16 294 18.38 - - -
Total 2,626 17,325 6.60 104 901 8.66
Source : Korea Fisheries Resources Agency (2020)

Variable
Name Values Remarks
Point of shut down of Donghae-1 gas
to 23 geld: 20226
Floating Offshore Wind Power operating
period: 20 years
Tr 2048 Dismantling period: 4 years
Natural recovery period after completion|
of dismantling: 2 years
S, 5,017.6ha 50.176kn(1ki'=100ha)
e Tl o
project ype hee
Marginal
Cost of 8.66 Million Won/ha
Project
Artificial Reef Restoration
RPo 2024 Implementation year
N Service Period of Double Box Type Reef
T 2053 : 30 years
100% maturity of the restored artificial
Twm 2027 reefs: after 3 years of the project
implementation
r 45% Discount rate

- 134 -



7

p=2
[e]

AR L=
A4 711574 - AAA

A Hes
A~ A £4% An)
- 2] 7}

AR S 7

=
- =
N n_coooo_m o
509.. i o T
‘336 s o) &o .
& ) S SRS Ww
oy = S > N 7E.,l<n¢_ouﬁ‘_t
4 MRS = B S W 0 o w L
~ 58| 3 < 8 x 2P Y o W
! %O%M. 8 8 oOmva4nuAM o W )T AR e
oF- CSI 3 S Mﬂn&ﬂoe J-_l;oe ﬁ_;ﬂl] o
OT_. ) _@ M Jll]r‘Zl i ‘Iwmﬂ_olaﬂmo LZI7D77‘LI
‘U| o] - ‘m_wl AL B o = T X = st W ~ T lw;o .
s = ~F = - o < X N o= A " o o o B %o o
ol "ole| 8 g ﬂ%T%ﬁoﬂx {%%ﬂwﬂ %.%%d...ﬂﬂﬂﬂ%
® 3102| & = q ﬂae%%ﬁllﬁﬁo A Ea.sozﬁﬁl._o%@éﬂ
o SN S . + 8% 2 ® D ~ I %%x;gﬂ%ﬁﬂﬁmﬂh
o S N g ol T S %xﬂﬂ ﬂomﬂ o 4&%43%%@ =
J,E o 1Tl = il 2] ogmﬂMEﬂo%%%W g?@aﬂ_nsn %u«%w,zzfaaafz.%wmﬁ
=N 3 eoo3 BLANES = " o}/ = TP S - K —
= T W%WQW% & 2 2 Ar._auéLema.v 40_1553_14.0” mmi&?]ﬂ} ~ T
X (u4 2 0 E‘Iﬂ‘._v Xo mroL A,o]] 0/ ]O]AEME_/LC
—_ s — & o~ ) o © X0 o % _._._._._ Z..* i o Eo ) O# o = KA o_.e Jutie =
o o IS 3 IN ) it o w o O & ° O]aoc%] _Zimud
N < &~ o = T = N [0} ot B m SN S o ol i = N = ~ N
X - — Te) —~ R d 2 o = < = T = ] T < " . = N ol o
b 5 < o8O ) EREC H7oqﬂ75 M
; = " = 3 2o o= ﬂﬂﬂﬁr . ﬁJALlH_.o 5 w» X0 ,_._.ow_.‘_ o
T 2 ol % 2= =B o] < T < B o =Ty B = R HT4,_%_ N T
g g= o5 88 EL= T oo X ol s = R~ . N - By T = W
~ ) SISl SS9 g w o - LS LoLXQEE Rkﬁ.mﬂﬂxo IS uob.
NG el 2|7 Z | Ewd E4.| T3 N ) N ohod D ™ _zz%Aﬁ;i%
Eﬂr A Ncmw.mlm ,m‘Mm mmm ,mOmu,.qu]_.o_u ﬂo@ﬁo < [ == ﬁmﬂ 4%@&!4%0 ﬂu% AnﬂE Bl
W o <t m m w_s MW %.)d mmw o?_ = ﬁlu o H?_,I HT _zT _zX :Lo = ME Q.,U! ﬂl T < 10 o ﬂo o) M < HL
4o © 2| & <8 Smtm SR=g= xr oy S oo < 1r i <0 = ] ogﬂu_.__u] o) B A o
= Al o8 LARE 5%.8 + ® R % n o ~ a o o oo o) F % X T L
*w e 25| 385 SE s S 2 ®y _aa%@@vwgg@mﬁn s
27873 gi= M- R N;Euox%ﬂzofﬂmﬂ%m?géww
T 2o @ g | wm_wwrmv.urmm ar o_n%ZHOAH%@@EHJ@%%%%W
W F L uwgmwu%%m HTﬂdmoqﬂ.mﬂuﬂ:gﬂgzaﬂ
o o T W T %,7%5 ﬁﬂow%A@A@Eﬁwﬁ%}ﬂ%ﬁ
T & 0 T % O Y = &HTE# ~ ﬂ.x}z 174%
% oF RSN <+ Bo o L& o T - E o o = < N X N = ol
S w o N _— = ~f = % N B X e e o "o
G o %m1gﬁéﬂ RN 1ﬁzo%1mahﬁ e oW E o=
R i Gl w 2T il MR O%%JOLAIQ%@_ B E
R Ty uo@ﬂ%aemjo R aooggmg%uf
o B Mf.ﬂ%@ky&ﬂ7§%aﬁi Mo BE mhaﬂAuum_%
T xﬂodﬂﬂ{oﬁoATno,é]Eodr. &.Eo@]ﬁa
ﬂo;aA z.ﬁ%y]ﬂﬂﬂwthLa&Moi%M.MowﬂmM - N ®
gl ﬂ5Mﬂ%ﬂ@6.ﬂnmﬂﬁﬂéﬂ P o W
WH% %4@¢%@%1ﬂﬁ§ ﬁ@ﬁo i B mamc%éz
T = 5 R mﬂ,mazﬂywﬂ m)ﬂogwﬁ_zf t 58 o Y
HT%E %Qﬂﬂﬂﬂmﬂwﬁ}m@%iﬂui g ],Lﬁmﬂxzo
%o n ﬁ_seﬂ111rmﬂmﬂo‘_£ou " ol e Msﬂ@ﬂ
Xy e o o X m K ° T N 1o ey 9 £ i T > B° ™ g
X 25 oow ooy % = N L.ﬂﬁogyoﬂ% = G
7 % Wﬂ%wgmaﬂﬁwbnwm@ : g E B DB
~ B o o o 5o R = 1 S D
ol m e o o#.aqﬂm.o Mﬂm m < st 17rL o N_.o gl ‘0|M.u % k7% w I ]Eo M_ o
W o ] HE R A L - . ® <2 T K
mm/dx Al @Maluoakmo ﬂ,<LﬂLLW g S @r%_ﬂn}m
W< X Moo _,O@Mw@7 mﬂlzm%%ﬁAj g B o b o
T T i AR TR o =g o i
Wmn@, K T o ﬁom«aﬁQdMQMTﬂE%% w@. MTov?me
- AT o ﬂegmewrﬂ%ézoSﬁE%nﬂ ;oﬂno)c - mw i+ 5
Aﬂaﬁﬁe El — o_.7i1ro = J Qawﬁﬂoiogo maw 7L1u|1r]1m
it . LB X0 = td,ﬂ9 2 oh hio 25 E]A‘_Exﬁ
w2 o ™ o B = = M S X = 3% ~ K N
£ o N 5 o= W o S - o w® A X o G2
™ NoJ .noiiom7mﬂ BN - ] o D RIS
@__Lmuufmmagﬂ@zvé PS80 ﬁwﬂwmifw
7Ear,_1k|1rT@.1rauquH 55 B T 1oﬂ?
SR oox X , || i oE5 M o BT T g
T oo i P28 et zT o I
& /MMmm %%%%ﬂﬂ
s.mmmmAj B }_#oow‘omﬂ
20 . 2%7@.4]
oo 3“7uiat ~N
~ Smon_geﬂ,%
%frmru%
< 80 X

]
S

]

Al
28

St

©

=

2 -
glol FAkel

8]

%
S|

grel

0l go] 45%< w R}
- 135 -

1

kel
=

A

(e
S

=



Table 5 Estimated Economic Damages from Ulsan Floating Offshore Wind Power Complex

Damaged Site(2021) Restoration Site(2021)

Year | Reduction Effec‘;lgr%iigea of Discount Factor Dlsacrcézn(tgdsgfgggve Habitat service Discount Factor Dlsacr(él;n(tgdsggeig‘gve

rate lost(ha/year) lost(ha/year) Present lost(ha/year)
2023 1.0 5,017.6 0.915729951 4594.77
2024 1.0 5,017.6 0.876296604 4,396.91 0 0.876296604 0
2025 1.0 5,017.6 0.838561344 4,207.57 0.3845 0.838561344 0.322426837
2026 1.0 50176 0.802451047 4,026.38 0.7690 0.802451047 0.617084855
2027 1.0 50176 0.767895738 3,852.99 1.0000 0.767895738 0.767895738
2028 1.0 50176 0.734828458 3,687.08 1.0000 0.734828458 0.734828458
2029 1.0 5,017.6 0.703185127 3,528.30 1.0000 0.703185127 0.703185127
2030 1.0 5,017.6 0.672904428 3,376.37 1.0000 0.672904428 0.672904428
2031 1.0 5,017.6 0.643927682 3,230.97 1.0000 0.643927682 0.643927632
2032 1.0 5,017.6 0.616198739 3,091.84 1.0000 0.616198739 0.616198739
2033 1.0 5,017.6 0.589663865 2,958.70 1.0000 0.589663865 0.589663865
2034 1.0 5,017.6 0.564271641 2,831.29 1.0000 0.564271641 0.564271641
2035 1.0 5,017.6 0.539972862 2,709.37 1.0000 0.539972862 0.539972862
2036 1.0 50176 0.516720442 2,592.70 1.0000 0.516720442 0.516720442
2037 1.0 50176 0.494469323 2,481.05 1.0000 0.494469323 0.494469323
2038 1.0 50176 0.473176335 2,374.21 1.0000 0.473176335 0.473176335
2039 1.0 5,017.6 0.452800369 2,271.97 1.0000 0.452800369 0.452800369
2040 1.0 5,017.6 0.433301783 2,174.14 1.0000 0.433301783 0.433301788
2041 1.0 5,017.6 0.414642860 2,080.51 1.0000 0.414642860 0.414642860
2042 1.0 5,017.6 0.396787426 1,990.92 1.0000 0.396787426 0.396787426
2043 1.0 5,017.6 0.379700836 1,905.19 1.0000 0.379700886 0.379700836
2044 1.0 5,017.6 0.363350130 1,823.15 1.0000 0.363350130 0.363350130
2045 1.0 5,017.6 0.347703474 1,744.64 1.0000 0.347703474 0.347703474
2046 1.0 50176 0.332730597 1,669.51 1.0000 0.332730597 0.332730597
2047 0.5 2,508.8 0.318402485 798.81 1.0000 0318402485 0.318402485
2048 0.0 - 0.304691373 - 1.0000 0.304691373 0.304691373
2049 1.0000 0.291570692 0.291570692
2050 1.0000 0.279015016 0.279015016
2051 1.0000 0.267000016 0.267000016
2052 1.0000 0.255502407 0.255502407
2053 1.0000 0.244499911 0.244499911

13.33842581
Total discounted effective ha-years lost: 70,399.30 Restored habitat sge (ha): - 527193
Total costs of VP\{/vgit)(.)ra‘aon (Million 45706.89
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