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A Study on the Marine Environmental Impact Assessment
for efficient Marine Spatial Management Plan: focused on
the Offshore Floating Wind Farm Energy Area in Ulsan

Choi, Su Young

Department of Ocean Policy
Graduate School of Korea Maritime and Ocean University

Abstract

Korea enacted and implemented a law on marine spatial planning and
management that would be the basis for efficient management of marine
space. For the efficient implementation of the marine spatial planning, the
value evaluation of the space in our waters should be carried out properly
based on the characteristics of each use area. However, the our marine
spatial planning has a problem that the data collection and management
system for marine space is incomplete. The nature of the assessment items
in the Guidelines for Assessment of Marine Spatial Characteristics under the
Marine Spatial Planning Act are divided into quantitative or qualitative
assessments, which may result in equity problems due to different methods

of assessment.
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This study suggest that objective evaluation standard for Assessment of
Marine Spatial Characteristics by using HEA, citing Ulsan floating offshore
wind farm energy area as an example. This could help resolve conflicts
among stakeholders for the future plans for Marine Spatial Planning by
improving the unreasonable problem of the assessment element of spatial
characteristics in the current guidelines for Assessment of Marine Spatial

characteristics.

The research procedures for understanding the characteristics of marine
space where offshore wind farm energy area will be established, and to
carry out appropriate environmental impact assessments are as follows.
First, consider the current situation of the Marine Spatial Planning at home
and abroad and the problems of the current Marine Spatial Planning.
Second, the feasibility of the environmental impact assessment method to
be used in this study is raised through the case analysis of the preceding
study on environmental impact assessment caused by the establishment of
offshore wind farm energy area. Third, analysis the environmental problems
that may arise from the establishment of offshore wind farms in
accordance with the research cases at home and abroad and implement an
assessment of the damage impact on them. Fourth, the Habitat Equivalency
Analysis method is applied as a method of investigating damage to marine
ecosystem that can occur through establishment of offshore floating wind
farm energy area in Ulsan, and the results of quantitative evaluation of
marine space are presented. Further, the research method and the marginal
assessment suggest the direction to move forward in assessing the

characteristics of marine space in the future.

The economic value of environmental goods lost from the establishment

of offshore wind farms is non-marketable, so direct market prices cannot

_Vi_
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be found. Therefore, a methodology should be introduced to assess the
economic value of environmental goods, and the HEA was proposed in a
way to estimate the economic value of environmental damage in objective
numbers. The HEA is a more objective and scientific approach to economic
valuation than a CVM, which requires more time and money and may vary

depending on personal reflection.

Various damages occur in the waters(5,107.6 ha) where use is banned due
to the establishment of floating offshore wind farms in Ulsan, including
commercial damage, ecological destruction and a reduction in welfare
resulting from damage to the seascape. Alternative restoration projects for
calculating the economic value of damage were selected as artificial fish

reef projects and estimated as HEA applied to them.

For basic households with a 4.5 percent social discount rate and a 100
percent maturity index from the fourth year, the damage came to about
46,841.64 million won, the report showed. Sensitivity analysis estimated
economic damage of up to 56,413.23 million won when applying the
average social discount rate of 3.0% in the US. and 76.9% of the maturity

index of artificial fish reef as stated in the preceding study case.

This study estimated the economic value of the waters in which Ulsan
floating offshore wind farms will be established through HEA, which can
serve as objective criteria for assessment of the marine spatial
characteristics. The HEA will be able to solve the irrationality that may
arise in the evaluation of marine spatial characteristics, since the value is

calculated based on objective and clear DATA.

Estimates from the HEA in this study are examples of only applying the

value assessment of marine ecosystem services, and since the various

- vii -
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factors surrounding offshore wind farms have not been considered, direct
comparison with the wide range of damage occurring in the waters of the

actual offshore wind farms is difficult.

However, it was possible to confirm that objective and reasonable
valuation is needed for character assessment of expected use areas in the
future marine spatial planning of offshore wind farms. Therefore, in the
process of assessing the characteristics of marine space, the interests of
the use areas in accordance with the Marine Spatial Planning Act should be

clearly distinguished and objective evaluation criteria established.

KEY WORDS: Offshore Wind farm Energy, Marine Spatial Planning, Environmental

Impact Assessment, Habitat Equivalency Analysis.
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Maritime Spatial Planning in the North Sea(MASPNOSE)zt+= ©|&°.2 Z=7}4
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2) 9 =(Jung, 2010)
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ES

2 ]
EHAJAL B o] &P F AFo] A olef ZE& EAE Aty H%
W stuE sfEAIge] AdEHAeH, EETHAE HAAA YT
o2 QYA
Table 1 9= Irish Sea &=79d &8P (LF
ko] &7 A g
TE EP =4 e [ wen | zad
R s A & A<k
A A | 0(FYE2) | O(FeEAY) | oA X X
=4 O(Fejd o) | OREAY | O(HAEAY) X X
A 0 0 0 0 X
A2 7k | 0(F9E ) | OFEAEAY) | o(FEEASD X 0
il 0 0 0 X X
AT B uS 0 0 0 O(Wd9) | o(WsER)
T 0 0 0 0 X
o3k 0 0 0 O (A &2 X
AAlE | O(FoZ L) | OF@EAY) | o(FEeAD 0 X
34 O(Fejd o) | ORAEAY) | O(HA LAY X 0
F:0 & X 34 Source : Boyes et al, 2005.
53], 1990t 2 ST Ede Q8 sigEte AHgstEe wAYd &
A A FELS ol&stH = BA I JHESIEHUA sSFEHA LA g A4
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o] Fopxel we}, Irish Sea A HE& Y2 fFEHAL ARBAG S A A8
A foh. ¥ F+= Irish Seas Iwre]-&7H(General use zone), B A -4
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r (

Fig. 5 9=9] 1171 A¥<sd oy sy
Source : MMO, 2014.

P2 20099 11 afeF 2 Ak HZH(Marine and Coastal Access Act)
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Regional Plannin: een approximated for illusgrative purposes onk
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E u

Fig. 6 Large Marine Ecosystems and Regional Planning Areas
Source : Interagency Ocean Policy Task force, 2009.
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Source : MOMAF(2019).
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Table 8 s 73 @oll vA= F&Fe AA#

Distance Impact on landscape
< 13 km Major visual impact
13~24 km Typical visual impact
> 24 km Seldom visual impact
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Fig. 16 s3-1 7123 =%
Source : 240l 2018.

=4 B S AR E AYstr] A AAHS AuEd oed
2o A Aoz AA, 7€ Tl Ut AES FEFYCEN A F
AT o]F o] sttt 7h2H AlE S o] 85t 713?&-‘% AAu &S HAd
T don, T3 7txd HAA A G FH A XA A5 &8o] THEEt
o T3, JtAde AAASZ giA st el Z;!El‘cli R, Tk H AN
& 23 ADE & e T A olFE AT Ak =4, ARG olHe] Q)
o S4beA SEE o =E 58km A= Holxl o YA, FAF Al LAdE
28, AF 502 A3 v vy 2AU A, HA FSE 75m/s ol R
g FFol A Folth =4 g Aol LI 24 Uke AANE &
dol golatH, g, MedH, AU, &4 stERAL T HAL E2y A
A3 ZHste] E&Fe Y AAVE &olsttt. AT, Fi4 sidTHEAT
A 245 A e A slde] sl FAAYG ) 7] Wi FHE F= glo]
= A ol Erbdsta, ZleSA o] r e AHA AAEE A FX
g A FHERFER VIeFEo] FHEHL Ao, AAL FHAA F8HE
2 FFHE BT Fol A FH oyl EAdte= 5 el 7t e
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oj¢t= W= 24t |FTHLAGA HdAo= <3 Fig. 1874 #Z
3l }34 Murl o] Jsizh a3 A, A3 H ARl tiE sz, 7

SFAYENA A2 ARGl TRk FA] diEol GhA, A7 odez EA
ste 9 ol AFA] E4e ML, FHEA TA Al s e
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1. 71& s HERHA| MH|Z AFSSX]

(0ig £2f &2 5)
o1 2 BAM/EYA Huss 42 2 A
3, IFHE B0l 22t HRAL SLH(0{Hm|EH)
Ol AFTI3H 4. TS0 2lst SHLSERA nta)
5. Hich B &
6. SHMENA| Hatoll 23t X1 S X5t

Fig. 18 SAF B oA GAFZHAWKTIR] A o] w2 oAl mjs)

rO
rlo
U
rf
X
122
2 R
>
il
O
it
i K

A]
9 3}y oiEsE}(KMI 2011). vﬁ%@%ﬂ Ao Z 3] A <&, AEA
o Ve T BAGAT) SAIEHA e ol AHFE Aot dFTHE
% Al, BAEHRYE 1A S dATOE nE FHo] F&H=

2 =
bt SAT WHAME HA D A A TYSHE FRE 2P, oY

oz Ad AT T o AN At 2F AE e D o)
JEELHBATL €9 FY WE AT A HIE FAGOA APy
1&g T & YTHE HolA BHYA Y 2FE s Foz WS,

HEAZ #8817 9dalns €A s Aol 27, ) WA 3
B 7z B Aele] A%Es, v A7) Seo) Beshd, ARty Ane)
A8 F Bl et e AASH ABSo] B

4) Malst= d=8el 2HQuantity)olLt &Ei(Status)E 7IE2 =2 A E2t AASO=E vlmeh

x100)/n, MI(Maturity Index):d =5, AR:ela0{ =2 tim| mjzfolef A"™HAF, NR;

2t AotHiotEE Atedxo| jaf Hio|d HE -, nimf2{o|lH el JH=(Yoon et. al, 2014).
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1 e 20214 (to)
M | UASO0I=E ARAIF ZECHX| B = 50.176km?
20224 (RP,
(24) {RPa) 5MW = 8D(140m x 8) = 1,120m
s 2023
8D
L, UBOIE M2 100%
N
A T 20254(Tw) 6D | 1.2544km? | X 407] = = 50.176km?
e
(204)
1,120m
¢ 20424
ol =l
(24)
204414
XA
5=
(24)
4 t 20464 (TR)
+ ZH0= MH|A7[ZH304)

20514

N FFTHLHEA &PV Rt A HH AHgo] FAH HsrF A&

A 4@ APATES F2eA T HEAY A FHL 20d, &

T Hywind F-f2] SE¢d d4AR A==

(Equinone} - F3)-1 4%

r2d, aga siA 7Izte 34
Ela=

FFAEAEA A Al FEE AA L FAZ T BHA E A=
AAZ A AEA FEo] gE ooz 35" wrx] A& 7S o9}
AP @71 *B‘H*} A olF AN YEiAe] SHF 3| E 717k 213(Yu, 2006)2
2 3t¥a, AsEs 293t 100%0 o2+ Ao & stk wEA F
2t A7t 13%@ 7} gt

Jo

ok
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HAz2 I3 E g2 Alt)e 72 siddd Ml Z2AEV FREE
A (2020 59) ohe sl 2021 d o E &ta, o] AMEE W A AE
e AEA MulaE 100% d<sdtia 7P BAAd A9 gl 2AY
o] ANZEE A7]RPY)E ol E82 2022 @2 71AEYET QFx AEEr}
3dA A 76.9%% ATFZAIYu, 201H)E Faste] APRPFoz FAHIH 4dF
(TwH-E 100%°] =3t Aoz 73,

Qgolz Az EFTL BATE JHTDE 0EHFFE gz AAA
BAA QB oz 304, Holxi 109¢ A43n Atk g

Table 14 &4t AFojx EAAY d3(1971~20163)

1971~

oz¥g | 4x 2007 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | &A
AlHHA

2.236| 74 | 60 80 8 4 4 64 | 20 16 | 2.566
(ha)
_ Algup2

olZolx 9,745 | 1,092 | 709 | 799 | 655 | 538 | 673 | 655 | 625 | 625 |16,116
(RQtd)

ciojuje 1345 | 1682
4.35 | 14.75 | 11.81 | 9.99 | 81.87 10.23 | 31.25 | 39.06 | 6.28
(unaked ha) 0 5

ARRI

96 = - = = = = = = = 96
(ha)
2T | ajotu

3 | AR 449 | 403 - = L 1 - - - - 852
ZHel: | (W)
Heuig

468 | - 3 = = - = = = = 8.875
(2 )

Source : St=FXtel S AH2017)

AefA Al 4t s FTHLAGA L s AuxE ATsE 5+ e &
AP E ez B oz Aepgith sefuet sabade] 24 e
= oBHe, vtk 24, ALATE 9 WACR YHAT goizAd
2 ojz:old w7, vt 24, TEANYRF 2 WF T34 2AL B9 S
A S TEd Pl glom I F AFeIRE ol &F W]l s e
i, 2 HIES AAFHAAG F, 2010). 2000 th 2 Fojehx s Fakabd 24
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ARl tHRE FAR] FoRgs A o] Fo ANdE B, 354 o 4
Ql &dol ZxFa JuHKMI, 2008). =g, F3l-1 7t FH 39 4
A 7he’t ZHA

124~142m=, & d7-9 A ELdA Y2 siA 200m7bA] 4
BR L4 200m A 7kA A, Falo] oL

, & Atao] fHastur FA o] a3 Seo, 2000 F

Jhu
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7 ]
ATk &4t Rga FewAx Aol Fols
57 ;
=]
2

-

237 EHN= Hywinde 7%, 720~

o

4 TEdAEA Y Hgo] ddE= SMWE FEEZ7] 2+ AgE 8Dl
o]2 S5MWH ZHwd Rotord AFSFD=140M)E 7]ZFo 2 8Do| AH&3A
L120M7} 2Edez Zeud 179 712(,120M) x Al 2(1,120M) = 1.2544km?
o] Wzo] A& webA 200MWE ZAGA7E Eojd &4k A 9]
Z W3z g3 x= 50.176km*(5017.6ha)e] Atk

NEARR ey 24 28 FBAN whek 45%
o4 YFYTATH MYOE A% HEA B8 A

~
ofo
rd
e
Ao
=2
>,
Q,
o rlo
F?ﬂ

5) olA7 2l 5DE 7|
A7el 5D Y
2AcHChoi, 2011).
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e
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2 Baejulel BUoss 53 37189l 7|B7of Wt sz of
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43 v F44a3

HEAS o] &3to] 24t a3 HTAEA Ao AAA dsde F433
o =W, NgEEs Pl &(4.5%/3 = B 3.0%/1 =)} 7
Aojx A«5(100%, 76.9%)F 1127 H 4744 Case2 FA A

>
o
ki
i)
ok
£
>
>
ok
)
m°*'

4.3.1 Case-1 (A+3]3] &A& 4.5%, =X 100%)

A ERIE 4.5%, AsE 100% 7Hstel s HTATEA M EdE A

Hl=o] F7)9h BAAA el Bde Aulz=e] 7] Fig 203} 2o sidF e
Aol AAd 9 A, G726 Bt AEA &4 A7]E Figo 209
obel WA oIH, ojs} FH MUIAE AlFste VA HAARIR] 29 GAE
AAAz7E Algshs 30d3ke] Mulx F719F Aol & 4= ok A3 717H26
) Fe AA s EA I e 70,399.30ha(Table 16)0]1L, 33 =] & 7}

7behe Muls 718 AEstr] s 5,.277.93ha(R g s = &4 deld
E4 2719 HELAY dd £4 27180 P FFA 30497t dFolx
=gt "o o] & HPoE 4t HFFHTHTEA AL T LI
FANA A N(RGY = BAHEA x AGFAH L) oF 46,841.647H ©
T4 = A

oll'l

b 2 e

28 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050

Fig. 20 =4 2 BAH Aul2= Z7](&AE 4.5%, 4% 100%)
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Table 16 3133

TR A A

=229 (Case- 1)

2w AUl | ARl | EAE AR srol g ol a<ld
TE dad 2713 3) &4 =7](ha)
2021 0 1.000 5,017.6 0.915729951 4,594.77
2022 0 1.000 5,017.6 0.876296604 4,396.91
2023 0 1.000 5,017.6 0.838561344 4,207.57
2024 0 1.000 5,017.6 0.802451047 4,026.38
2025 0 1.000 5,017.6 0.767895738 3,852.99
2026 0 1.000 5,017.6 0.734828458 3,687.08
2027 0 1.000 5,017.6 0.703185127 3,528.30
2028 0 1.000 5,017.6 0.672904428 3,376.37
2029 0 1.000 5,017.6 0.643927682 3,230.97
2030 0 1.000 5,017.6 0.616198739 3,091.84
2031 0 1.000 5,017.6 0.589663865 2,958.70
2032 0 1.000 5,017.6 0.564271641 2,831.29
2033 0 1.000 5,017.6 0.539972862 2,709.37
2034 0 1.000 5,017.6 0.516720442 2,592.70
2035 0 1.000 5,017.6 0.494469323 2,481.05
2036 0 1.000 5,017.6 0.473176385 2,374.21
2037 0 1.000 5,017.6 0.452800369 2,271.97
2038 0 1.000 5,017.6 0.433301788 2,174.14
2039 0 1.000 5,017.6 0.414642860 2,080.51
2040 0 1.000 5,017.6 0.396787426 1,990.92
2041 0 1.000 5,017.6 0.379700886 1,905.19
2042 0 1.000 5,017.6 0.363350130 1,823.15
2043 0 1.000 5,017.6 0.347703474 1,744.64
2044 0 1.000 5,017.6 0.332730597 1,669.51
2045 0 0.500 2,508.8 0.318402485 798.81
2046 0 0.000 - 0.304691373 -
A 70,399.30
- 57 -




Table 17 si&¢FHEddA 2A A HLAH(Case- 1)

. I
sH AT 1
ollection

.\ g

U EUEH AHl 2~ S0l g0 adld =4 SAE B
= Z71& = ErE: =7](ha)
2022 0 0.876296604 0 -
2023 0.3845 0.838561344 0.322426837 1,701.75
2024 0.7690 0.802451047 0.617084855 3,256.93
2025 1.0000 0.767895738 0.767895738 4,052.90
2026 1.0000 0.734828458 0.734828458 3,878.37
2027 1.0000 0.703185127 0.703185127 3,711.36
2028 1.0000 0.672904428 0.672904428 3,551.54
2029 1.0000 0.643927682 0.643927682 3,398.61
2030 1.0000 0.616198739 0.616198739 3,252.25
2031 1.0000 0.589663865 0.589663865 3,112.21
2032 1.0000 0.564271641 0.564271641 2,978.19
2033 1.0000 0.539972862 0.539972862 2,849.94
2034 1.0000 0.516720442 0.516720442 2,7127.22
2035 1.0000 0.494469323 0.494469323 2,609.78
2036 1.0000 0.473176385 0.473176385 2,497.39
2037 1.0000 0.452800369 0.452800369 2,389.85
2038 1.0000 0.433301788 0.433301788 2,286.94
2039 1.0000 0.41464286 0.414642860 2,188.46
2040 1.0000 0.396787426 0.396787426 2,094.22
2041 1.0000 0.379700886 0.379700886 2,004.04
2042 1.0000 0.36335013 0.363350130 1,917.74
2043 1.0000 0.347703474 0.347703474 1,835.16
2044 1.0000 0.332730597 0.332730597 1,756.13
2045 1.0000 0.318402485 0.318402485 1,680.51
2046 1.0000 0.304691373 0.304691373 1,608.14
2047 1.0000 0.291570692 0.291570692 1,538.89
2048 1.0000 0.279015016 0.279015016 1,472.62
2049 1.0000 0.267000016 0.267000016 1,409.21
2050 1.0000 0.255502407 0.255502407 1,348.52
2051 1.0000 0.244499911 0.244499911 1,290.45
A 13.33842581 70,399.30
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4.3.2 Case-TI (A+3] 3 QA& 4.5%, == 76.9%)

ARSI RIS 4.5%, BEE 76.9% 7HAstl ST HEATEA NN ELH
Mujzo) A7)eh HAgA Ao Hidd Mux=o) A7)+ Fig 213 2o &3 H
AT A 8l osiAl, 9713 261 St A &2 =27]= Fig 219
ofef MAHolH, olet Ao MHAE AlFstes AEHA HAAE 28 FAE
BAAzTF AFste 3043t Al 7)o 2oa & = Ak 3] 713H26
W) 5 AA s EA AsiA G 70,399.30ha(Table 18)o] a2, 33} A <
S7Fete ARl A71E AlFst] faEl 6,721.16ha(BdHA = &4AY dld

Aﬁ

£4 379 PEAAY FAE =4 2789 B WA 3047 AFo 2
! %ogala Atk o HPoR $4 AFFYBAUA AYS B AT

Sa (el = RARA x AJBAN L) oF 59,650,307k ©

== 2 21E £H37(ha) =8= 2 01E B 37| (ha)

-

B BN

- TSN

e e
=] \

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2035 2037 2038 2039 2040 2041 2047 2043 2044 2045 2046 2047 2048 2043 2050

Fig. 21 &4 2 B39 Au]2 I7(ZR1E 4.5%, 455 76.9%)
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Table 18 siA=¥

AT g A

£ 29 (Case-11)

ae | A= AEz SR TS BN geld
2 | Brg | anm@a) £437(ha)
2021 0 1.000 5,017.6 0.915729951 4,594.77
2022 0 1.000 5,017.6 0.876296604 4,396.91
2023 0 1.000 5,017.6 0.838561344 4,207.57
2024 0 1.000 5,017.6 0.802451047 4,026.38
2025 0 1.000 5,017.6 0.767895738 3,852.99
2026 0 1.000 5,017.6 0.734828458 3,687.08
2027 0 1.000 5,017.6 0.703185127 3,528.30
2028 0 1.000 5,017.6 0.672904428 3,376.37
2029 0 1.000 5,017.6 0.643927682 3,230.97
2030 0 1.000 5,017.6 0.616198739 3,091.84
2031 0 1.000 5,017.6 0.589663865 2,958.70
2032 0 1.000 5,017.6 0.564271641 2,831.29
2033 0 1.000 5,017.6 0.539972862 2,709.37
2034 0 1.000 5,017.6 0.516720442 2,592.70
2035 0 1.000 5,017.6 0.494469323 2,481.05
2036 0 1.000 5,017.6 0.473176385 2,374.21
2037 0 1.000 9,017.6 0.452800369 2,271.97
2038 0 1.000 9,017.6 0.433301788 2,174.14
2039 0 1.000 5,017.6 0.41464286 2,080.51
2040 0 1.000 5,017.6 0.396787426 1,990.92
2041 0 1.000 5,017.6 0.379700886 1,905.19
2042 0 1.000 5,017.6 0.36335013 1,823.15
2043 0 1.000 5,017.6 0.347703474 1,744.64
2044 0 1.000 5,017.6 0.332730597 1,669.51
2045 0 0.500 2,508.8 0.318402485 798.81
2046 0 0.000 - 0.304691373 -
A 70,399.30
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yo EHEH AHl 2~ srolgo alE =4 ld ®HA
e Z7+& e ane =7](ha)
2022 0 0.876296604 0 -
2023 0.3845 0.838561344 0.322426837 2,167.08
2024 0.7690 0.802451047 0.617084855 4,147.53
2025 0.7690 0.767895738 0.590511823 3,968.92
2026 0.7690 0.734828458 0.565083084 3,798.01
2027 0.7690 0.703185127 0.540749363 3,634.46
2028 0.7690 0.672904428 0.517463505 3,477.96
2029 0.7690 0.643927682 0.495180387 3,328.19
2030 0.7690 0.616198739 0.473856830 3,184.87
2031 0.7690 0.589663865 0.453451512 3,047.72
2032 0.7690 0.564271641 0.433924892 2,916.48
2033 0.7690 0.539972862 0.415239131 2,790.89
2034 0.7690 0.516720442 0.397358020 2,670.71
2035 0.7690 0.494469323 0.380246909 2,555.70
2036 0.7690 0.473176385 0.363872640 2,445.65
2037 0.7690 0.452800369 0.348203484 2,340.33
2038 0.7690 0.433301788 0.333209075 2,239.55
2039 0.7690 0.41464286 0.318860359 2,143.11
2040 0.7690 0.396787426 0.305129530 2,050.82
2041 0.7690 0.379700886 0.291989981 1,962.51
2042 0.7690 0.363350130 0.279416250 1,878.00
2043 0.7690 0.347703474 0.267383971 1,797.13
2044 0.7690 0.332730597 0.255869829 1,719.74
2045 0.7690 0.318402485 0.244851511 1,645.69
2046 0.7690 0.304691373 0.234307666 1,574.82
2047 0.7690 0.291570692 0.224217862 1,507.00
2048 0.7690 0.279015016 0.214562547 1,442.11
2049 0.7690 0.267000016 0.205323012 1,380.01
2050 0.7690 0.255502407 0.196481351 1,320.58
2051 0.7690 0.244499911 0.188020432 1,263.72
A 10.47427665 70,399.30
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4.3.3 Case-lIl (AF3] & &<A& 3.0%, A== 100%)

A8l el & 3.0% 100% 7H43ke] sl g ERARA A £aE A
w29 =79 HAA 4 waE Aulze] F7)E Fig 229 BTk S gEe
Aebale] A4 B HA, L9717 269 Bk AuA &4 =7]= Fg 229
obe) WAolm, o]} EA Mu2E ATH= YA BAXY 28 443
BA| 27} AT 3097 AHl A Zo]er TR & 4 Atk s 7]17H26
W) & AA SIS EA A H2 83,664.07ha(Table 20)¢] 1L, IL]‘ESHZ]
S7tsteE Al Tr71E AlEstr] Y8l 4,975.85ha(BEAH A = £4Xxd
22 Z7)e] FEAAY AW 4 2789 e W] 30d7E <l
S 99sE Atk o)F wgoz L4 HAFURAUA AFL T LA
J el A TRl = BAEE x ALRAN DS oF 44,160.669 7 ©

2 245

i

O

011
18
i 4:

b
of
2 r&
P

1

o=
ok

ol

——Z U8 =43 ~B- 918 24 7o}

- Ry
] REG

|

/ e
nE, o
] \

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2035 2037 2038 2039 2040 2041 2047 2043 2044 2045 2046 2047 2048 2043 2050

Fig. 22 &4 2 B Aul2= a7|(&<& 3.0%, 4% 100%)

_62_

Collection @ kmou



Table 20 siA=¥

AT g A

&2 2] 9 (Case-11)

g | A= T A Teaa s o gald
2 | #2g | =0@") £227(ha)
2021 0 1.000 5,017.6 0.942595909 4,729.57
2022 0 1.000 5,017.6 0.915141659 4,591.81
2023 0 1.000 5,017.6 0.888487048 4,458.07
2024 0 1.000 5,017.6 0.862608784 4,328.23
2025 0 1.000 5,017.6 0.837484257 4,202.16
2026 0 1.000 5,017.6 0.813091511 4,079.77
2027 0 1.000 5,017.6 0.789409234 3,960.94
2028 0 1.000 5,017.6 0.766416732 3,845.57
2029 0 1.000 5,017.6 0.744093915 3,733.57
2030 0 1.000 5,017.6 0.722421277 3,624.82
2031 0 1.000 5,017.6 0.701379880 3,519.24
2032 0 1.000 5,017.6 0.680951340 3,416.74
2033 0 1.000 5,017.6 0.661117806 3,317.22
2034 0 1.000 5,017.6 0.641861947 3,220.61
2035 0 1.000 5,017.6 0.623166939 3,126.80
2036 0 1.000 5,017.6 0.605016446 3,035.73
2037 0 1.000 9,017.6 0.587394608 2,947.31
2038 0 1.000 5,017.6 0.570286027 2,861.47
2039 0 1.000 5,017.6 0.553675754 2,778.12
2040 0 1.000 5,017.6 0.537549276 2,697.21
2041 0 1.000 5,017.6 0.521892501 2,618.65
2042 0 1.000 5,017.6 0.506691748 2,542.38
2043 0 1.000 5,017.6 0.491933736 2,468.33
2044 0 1.000 5,017.6 0.477605569 2,396.43
2045 0 0.500 2,508.8 0.463694727 1,163.32
2046 0 0.000 - 0.450189056 -
GA 83,664.07
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Table 21 sfAZFEDATGR B A ELAX]Y(Case-1I)

U EAEH AHl 2~ S0l o aeld &4 eAE B
= =714 = are =7](ha)
2022 0 0.915141659 0 -
2023 0.3845 0.888487048 0.341623270 1,699.87
2024 0.7690 0.862608784 0.663346155 3,300.71
2025 1.0000 0.837484257 0.837484257 4,167.20
2026 1.0000 0.813091511 0.813091511 4,045.82
2027 1.0000 0.789409234 0.789409234 3,927.98
2028 1.0000 0.766416732 0.766416732 3,813.57
2029 1.0000 0.744093915 0.744093915 3,702.50
2030 1.0000 0.722421277 0.722421277 3,594.66
2031 1.0000 0.701379880 0.701379880 3,489.96
2032 1.0000 0.680951340 0.680951340 3,388.31
2033 1.0000 0.661117806 0.661117806 3,289.62
2034 1.0000 0.641861947 0.641861947 3,193.81
2035 1.0000 0.623166939 0.623166939 3,100.78
2036 1.0000 0.605016446 0.605016446 3,010.47
2037 1.0000 0.587394608 0.587394608 2,922.79
2038 1.0000 0.570286027 0.570286027 2,837.66
2039 1.0000 0.553675754 0.553675754 2,755.01
2040 1.0000 0.537549276 0.537549276 2,674.76
2041 1.0000 0.521892501 0.521892501 2,596.86
2042 1.0000 0.506691748 0.506691748 2,521.22
2043 1.0000 0.491933736 0.491933736 2,447.79
2044 1.0000 0.477605569 0.477605569 2,376.49
2045 1.0000 0.463694727 0.463694727 2,307.28
2046 1.0000 0.450189056 0.450189056 2,240.07
2047 1.0000 0.437076753 0.437076753 2,174.83
2048 1.0000 0.424346362 0.424346362 2,111.48
2049 1.0000 0.411986760 0.411986760 2,049.98
2050 1.0000 0.399987145 0.399987145 1,990.28
2051 1.0000 0.388337034 0.388337034 1,932.31
A 16.81402777 83,664.07
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4.34 Case-IV (A3 3 H1& 3.0%, B<== 76.9%)

76.9% 71A sl sidFHEAGA A A EHH

g Aul 2o 37)= Fig. 233 Zoh siAEY

717kq1 2613 B3t AENA &4 =Z7]&= Fig. 239

125 AlFste AuA B4 29 AAE
/\

719k v & 5 vk 3 713426

AHE A Fele 3.0%, AEE
Aul 9] 379 RAX G B
LAGR o Ad 9 A, &9
ofef W2loln, o]e} FH An
A Z27F A Fste 30d3Ee] A
W) 5 HAA s FYEA ARG 83,664.07ha(Table 22)o] a1, 333 <
57tk Avl2 3715 AFshy] Y8 6,356.42ha(RAd 2 = A9 d@2ld
£ 9719 HELAE Seld &4 271829 e HF ) 30d3t ATz
E 293t ") ol nlEo®E 4k AT HAHIEA AAHLS T3 DA
el A e H(EAGY = BAAAZ x AAGIFHAR L) oF 56,413.239 7H ©

2 FAHAT
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Table 22 si&FH LA 24 A &HAH(Case-IV)

ar | AME AEE A8 RS o000 | gan 2aas00
T Hag 27144
2021 0 1.000 5,017.6 0.942595909 4,729.57
2022 0 1.000 5,017.6 0.915141659 4,591.81
2023 0 1.000 5,017.6 0.888487048 4,458.07
2024 0 1.000 5,017.6 0.862608784 4,328.23
2025 0 1.000 5,017.6 0.837484257 4,202.16
2026 0 1.000 5,017.6 0.813091511 4,079.77
2027 0 1.000 5,017.6 0.789409234 3,960.94
2028 0 1.000 5,017.6 0.766416732 3,845.57
2029 0 1.000 5,017.6 0.744093915 3,733.57
2030 0 1.000 5,017.6 0.722421277 3,624.82
2031 0 1.000 5,017.6 0.701379880 3,519.24
2032 0 1.000 5,017.6 0.680951340 3,416.74
2033 0 1.000 5,017.6 0.661117806 3,317.22
2034 0 1.000 5,017.6 0.641861947 3,220.61
2035 0 1.000 5,017.6 0.623166939 3,126.80
2036 0 1.000 5,017.6 0.605016446 3,035.73
2037 0 1.000 5,017.6 0.587394608 2,947.31
2038 0 1.000 5,017.6 0.570286027 2,861.47
2039 0 1.000 5,017.6 0.553675754 2,778.12
2040 0 1.000 5,017.6 0.537549276 2,697.21
2041 0 1.000 5,017.6 0.521892501 2,618.65
2042 0 1.000 5,017.6 0.506691748 2,542.38
2043 0 1.000 5,017.6 0.491933736 2,468.33
2044 0 1.000 5,017.6 0.477605569 2,396.43
2045 0 0.500 2,508.8 0.463694727 1,163.32
2046 0 0.000 - 0.450189056 -
A 83,664.07
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Table 23 3]A4ZF 2 AR

Al B2 4 (Case-1V)

U EAEH AHl 2~ S0l o aeld &4 dlE B
= =714 = are =7](ha)
2022 0 0.915141659 0 -
2023 0.3845 0.888487048 0.341623270 2,171.50
2024 0.7690 0.862608784 0.663346155 4,216.51
2025 0.7690 0.837484257 0.644025393 4,093.70
2026 0.7690 0.813091511 0.625267372 3,974.46
2027 0.7690 0.789409234 0.607055701 3,858.70
2028 0.7690 0.766416732 0.589374467 3,746.31
2029 0.7690 0.744093915 0.572208221 3,637.20
2030 0.7690 0.722421277 0.555541962 3,531.26
2031 0.7690 0.701379880 0.539361128 3,428.41
2032 0.7690 0.680951340 0.523651580 3,328.55
2033 0.7690 0.661117806 0.508399593 3,231.60
2034 0.7690 0.641861947 0.493591838 3,137.48
2035 0.7690 0.623166939 0.479215376 3,046.09
2036 0.7690 0.605016446 0.465257647 2,957.37
2037 0.7690 0.587394608 0.451706453 2,871.24
2038 0.7690 0.570286027 0.438549955 2,787.61
2039 0.7690 0.553675754 0.425776655 2,706.42
2040 0.7690 0.537549276 0.413375393 2,627.59
2041 0.7690 0.521892501 0.401335333 2,551.06
2042 0.7690 0.506691748 0.389645955 2,476.75
2043 0.7690 0.491933736 0.378297043 2,404.62
2044 0.7690 0.477605569 0.367278683 2,334.58
2045 0.7690 0.463694727 0.356581245 2,266.58
2046 0.7690 0.450189056 0.346195384 2,200.56
2047 0.7690 0.437076753 0.336112023 2,136.47
2048 0.7690 0.424346362 0.326322353 2,074.24
2049 0.7690 0.411986760 0.316817818 2,013.83
2050 0.7690 0.399987145 0.307590115 1,955.17
2051 0.7690 0.388337034 0.298631179 1,898.23
A 13.16213529 83,664.07
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