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Abstract: At a time when it is urgent to establish a management system for landscape quality
assessment of offshore wind farms in Korea, we analyzed foreign cases to draw implications for
improving the landscape quality assessment of offshore wind farms in Korea and to explore the
direction of efficient landscape assessment. The main contents derived from the analysis of overseas
cases and systems are as follows. First, offshore wind farms are large-scale projects, and it is necessary

to consider the landscape from the pre-planning stage, as in overseas cases. Second, the evaluation
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items for marine landscape quality should be expanded and systematized. Third, a flexible evaluation

system that can consider new landscape impacts is required. In order to identify the landscape

impacts of offshore wind farm projects, we refer to the landscape assessment items and procedures

derived from overseas cases, but reflect them appropriately to the domestic maritime conditions,

and specifically introduce a plan to minimize the landscape impacts that may occur during offshore

wind farm projects to contribute to the sustainable use of offshore wind power.

Keywords : offshore wind farm, environmental impact assessment, marine landscape impact,
landscape quality, landscape assessment
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Table 1. Research Scope Guidelines Cases

Country Name
Eneland Guidance on the Assessment of the Impact of Offshore Wind Farms: Seascape and Visual Impact
& Report

Ireland Strategic Environmental Assessment (SEA) of the Offshore Renewable Energy Development Plan

(OREDP) in the Republic of Ireland
Wales Guide to Best Practice in Seascape Assessment
Scotland TOPIC PAPER 6: Techniques and Criteria for Judging Capacity and Sensitivity
United States Assessment of Seascape, Landscape, and Visual Impacts of Offshore Wind Energy Developments
on the Outer Continental Shelf of the United States
Australia and New Zealand | National Wind Farm Development Guidelines

IL 9] SE LA Ahe] A
Bk At B4
1. A== GUIDANCE ON THE ASSESSMENT

OF THE IMPACT OF OFFSHORE WIND FARMS:
Seascape and Visual Impact Report (2005)

1) 37 A8 o 2%

B AP dINEe} A= Ak 3o Flo
B A 3 WA @7 AR A7)l A= 9L
| Scoping of Seascape and Visual Effects k--"wl
i '
| Baseli ies of Existing pe and Visual Resources k"'}
! |
| Assessing Sensitivity k--
I |
| Key Considerations in Siting, Layout and Design (Mitigation) k""ﬂi
' 3
| Predicting Impacts and A ing their Magni k

| Evaluation of Seascape and Visual Impacts — Assessing Signiﬁcancek

| c ive Impact A k-,
| Presentation of Findings k----{
| Monitoring P___’?

— Primary Pathway ---p Feecback loops

Figure 1. Stages in the Assessment of Seascape and Visual
Impacts
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SEASCAPE IMPACTS

VISUAL IMPACTS

BASELINE VISUAL
ANALYSIS

SCOPING OF SEASCAPE
AND VISUAL EFFECTS

BASELINE SEASCAPE
CHARACTERISATION

SEASCAPE UNITS AND
LANDSCAPE CHARACTER msns} { 0N OF WISUAL BIFLAURNGE
"
DESIGNATED

VISUAL SENSITIVITY
What receptors are sensitive to
offshore wind farms?

+Type of activity
+Uses and functions of coast and sea

LANDSCAPES

SEASCAPE SENSITVITY
Which seascapes are more sensiive to
offshore wind larms appearing n their

setting?
+Type of landscape character and qualties
*Designations / value

+Degree of other development in seascape

(AMBIENT CONDITIONS
“Weather

PHYSICAL FORM OF
DEVELOPMENT
+Height of turbines —}
Number of turbines
+Arrangement of turbines
+Onshore and offshore
infrastructure

PREDICTING IMPACTS AND
MAGNITUDE OF CHANGE
+How much change o seascape
character?

“What levels of visual impact?

[ Time of day

FACTORS INFLUENCING
MAGNITUDE OF CHANGE
*Distance

+Horizontal angle

PREDICTING CUMULATIVE IMPACTS
D MAGNITUDE OF CHANGE

I

*Amount of development
visible

+Duration of change
+Siting and layout

SITING, LAYOUT AND
DESIGN - MITIGATION

EVALUATION OF SEASCAPE AND VISUAL
IMPACTS -
+Coimbining sensitivity end magnitude
“Major, moderate, mirior of no effects?
+Positive, negative or neutral?
«Temporary or permanent?
+Reversible or ireversible?

ACCEPTIBILITY OF SEASCAPE
AND VISUAL IMPACTS

QUALITY OF
LIFE CAPITAL
Will people alter where

PUBLIC
CONSULTATION AND
UDE

they go or what they do
as a result of the
development?

What levels of visual
impact are acceptable at

different locations and
distances?

Figure 2. Conceptual Model for the SVIA Process



‘ TABLE 1 Vale of Ciwyd to Mersey Estuary National Seascape Area  Seascape Characler Assessment B

§ Note

Evaluation - Quality _
nt T

x | [few | Ciwydian Range AONB; Special Land: + Con
|| Tx| | common | Common main seascape type ; estuary
x| indistinct | Ciwydian scarp siope; views
*_| | contrived | Boaches a

[ Naturainess
emotenes

{Remotoness
[ Tranquiity
of place

Sandy beaches; waler sports. ths
[ Fortiicatons on N Wirat: no signiicant cutura ass =
~Rasor kowns oo locs) sconomy * recrestion to Wiral

SSSI's at Pt of Ayr. multiple designations 1o Dee E: — 1
| Apart from Eastern Dee, mod to low value but higher leisure value |
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Type of slope _ ['concave | | | x| | | convex stly straight
Receptors - residents. ["L. T1x w 1
- viewpoint users | high Tx] [ Ptof Grange Mem’ Loas
- walkers/ cyclists | high | 1% Jlow Wi ith main receplor; cyclepath noS - some views |

views from road network; some views from raiways |

- traveling public [high || \ 5 Tow ews from road network; some m a
Summary low. r‘ x "Dee - fairly high, E” Dee ~ low: Wirral - moderale

Figure 3. Seascape unit assessment record sheet example
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2. Ol E Strategic Environmental

Assessment (SEA) of the Offshore

Renewable Energy Development Plan
(OREDP) in the Republic of Ireland (2010)
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ERECEER T

BASELINE SEASCAPE
CHARACTERISATION:

o County Landscape Character
Assessments, County
Development Plan and
supplementary information

IDENTIFICATION OF
DESIGNATED LANDSCAPES

UNDERSTANDING PHYSICAL
FORM OF DEVICE ARRAYS:

D *  Off shore wind turbines
DEFINE SEASCAPE = Wave (On surface linear)
TYPES devices

| « Tidal (On surface point)
! devices

v
ASSESS SEASCAPE SENSITVITY:

* Which seascapes are more sensitive
to off shore wind, wave & tidal FAMILIARISATION SITE VISITS:

devices *  Arklow
 Scale/ Form / Pattern / Settlement / = Wicklow Hoad
Remoteness / Exposure

I

MAGNITUDE OF CHANGE:
« How much change to seascape character
«  Thresholds of visibility

!

EVALUATION OF SEASCAPE EFFECTS:
« Assessing significance
+ Combining sensitivity & magnitude
e Consi i of . y
with designated landscapes ¢ Workd Haritage Siles
«  Substantial / Moderate / Slight/ Neutral (WHS)
o Temporary / Permanent (Construction /
Operation / Decommissioning
« Significant or Not

« Groystanes
* Brae Head

A

APPLY IMPORTANCE:

« National Parks (NP)
« County Level Landscape
Designations

MONITORING

Figure 4. Overview of key stages in seascape assessment
process
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Magnitude of change

Seascape Types | Sensitivity

to Change Large Medium Small Negligible
<15km 15-24km 24-35km 35Km+
1-Large Open or | High Slight
Partially Open Neutral
Sea Lough with
Raised Hi Substantial | Substantial | Moderate
2. Rugged High Slight
Peninsulas with Neutral
Sowned vamers Substantial | Substantial | Moderate
3. Low Lying Low/Mediu Slight - Slight Neutral
e D) Moderate | Moderate | Neutral
4. Low Lying Low/Mediu Slight Neutral
Coastal Plain and m Neutral
Estuarine
Landscape, Low :
lying Islands and Slight -
Peninsulas Moderate | Moderate
5 - Narrow High Slight
Coastal Strip with Neutral
Raised Hi Substantial | Substantial | Moderate
6 — Complex High Slight
Indented Coast, Neutral
Small Bays and
Off Shore Islands Substantial | Substantial | Moderate
7—-Plateausand | High Slight
High Cliffs Neutral
Substantial | Substantial | Moderate
8- Large Bay High/ Slight
Medium Substantial | Moderate | Slight Neutral
Transboundary Seascape Types
T.1- Large Open High Slight
or Partially Open Neutral
Sea Lough with
Raised Hi Substantial | Substantial | Moderate
T.2-Low Lying Low/Mediu Slight - Slight Neutral
Coastal Plain m Moderate | Moderate | Neutral
T.3 Plateaus and | High Slight
High Cliffs Neutral
Substantial | Substantial | Moderate
T.4- Rugged High Slight
Coastal Shelf and Neutral
Headlands with
Open Views fo
Sea Substantial | Substantial | Moderate

Figure 5. Potential effects of Wind Turbines on Seascape
Character
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3. YIY= INTERREG 5 Guide to Best Practice
in Seascape Assessment (2001)
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Seascape Assessment Methodology

Establish purpose of Seascape Assessment

Define Scape and Scale of Seascpae.
study boundary and defce the spatel

oxtent o Seascaps unt

Nationzl Unt

Dotiton
Z for Sate/Princiaity Regional Urit

Local Unit
it

. ! 1
Coastal Component Hinterland Component Marine Component

Physical analsis Physcal snaiysis Prysisal analysis
Fuman Actvity Arayss Hunan fctivy Andysis
Visuel Cheracieistion Visual Charactersion

][ ] [t

identiication of characteistics of seascape uni
1
fab seascaps characlerisics an
unit

g esibisning » srateey Dociion on Detals
Figure 6. Seascape Assessment Process
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4. AFEUE Topic Paper 6:Techniques for
Judging Capacity and Sensitivity (2002)
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Landscape
Landscape Character Sensitivity Character Visual Landscape
Based on judgements about sensitivity of. Sensitivity Sensitivity Value
melims Vel Serit e N s [
il B sccommadte | = I
o " it spec‘i:::;:e of

Settlement pattern
= Field boundaries +:
Enclosure pattern
Time depth

Aes
Used in strategic =
applications and s

does not deal Diversy
. 4 exture
with particular G
types of change or ik
development. Formine

Balance Figure 1(a): Summary of
Movement factors to consider in judging
overall land:

|

Need to specify key Cond use Popultion

aspecis ol the specifc Enclosure pattern Nur;\bm and types of
change or development i R
that are lkely to have an
impact on the landscape.

interests
bers and types of Consensus on value

Representation of typ-
ical Character

igating
potential visual
impacts

eg For turbines
Tall structures
Moving structures.
Clusters from 1-3 to 10-50
Access roads and

Figure I(b): Summary of factors to consider
in judging landscape capacity for a particular
type of change.

Figure 8. Summary of factors to consider in judging overall
landscape sensitivity

High

HIGH HIGH HIGH

MEDIUM MEDIUM HIGH

Low

LOW MEDIUM HIGH

Landscape Character Sensitivity
Medium

Low Medium High

Visual Sensitivity

Figure 10. Combining Landscape Character Sensitivity
and Visual Sensitivity to give overall Landscape
Sensitivity

Figure 9. Summary of factors to consider in judging landscape
capacity for a particular type of change

£
»|T| MEDIUM | LOW LoW
E
3|5
%|§| MEDIUM | MEDIUM | LOW
3
¥
Jlz
3| HGH | MEDIUM | MEDIUM
Low Medium High

Landscape Value

Figure 11. Combining Landscape Sensitivity and Landscape
Value to give Capacity
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5. O|= Assessment of Seascape, Landscape,
and Visual Impacts of Offshore Wind Energy
Developments on the Outer Continental
Shelf of the United States (2021)

1) B7te] e 9 23}

2 AMe o)) T Azkgargrte]
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At Qo B WA ke wetst] 4]
sko] A=At sl AR 2] Seascape/Landscape
and Visual Impact Assessment(SLVIA) W ES

APAT L AUAIFH A2 G F

Seascape/Landscape Impacts Visual Impacts
Effects on seascape and Effects on viewers from changes
landscape resources to specific views

: :

Seascape/Landscape and Visual Impact Assessment (SLVIA)

Figure 12. Both seascape/landscape impacts and visual
impacts are assessed in SLVIA

Define scope of

assessment

« Potentially affected
seascape/andscape
character areas
(SCAs/LCAs)

« Range of possible
seascape/landscape
effects

Describe visual
< haracteristics of
proposed project

Identify and describe /
landscape affected environment

using seascapefandscape Identify seascape/

assessment [P  landscape receptors

« dentify elements and
features

= |dentify landscape characler
and key characteristics

« Consider value altached to
seascape/landscape

For each SCALCA
identify interactions
between proposed project
and seascape/landscape
receplors

A
ldentify and describe
charges to elements
character, and key
characteristics caused by
the project, and for each

1 i

Judge Judge value i ser Judge Judge

sl

landscape Is;a(ﬁssc{;r; ERECGiOn z?f‘fc"‘s con or'e ::f;scwzlw:}“
receptors to e seascape seascape/

p i D lancscape - seascape/

p landscape ldrdsoaee

changes andsoape

A 4

[(Combine to judge magnitude |
of seascape/andscape
effecs

Combine to judge sensitivity
of seascape/landscape
recey

tors

Combine to assess

> p l
impact level for SCALCA

Figure 13. SLIA Assessment Process
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Susceptibility Rating
Value Rating
High Medium Low

High Sensitivity = high Sensitivity = high Sensitivity = medium

Medium Sensitivity = high Sensitivity = medium | Sensitivity = low

Low Sensitivity = medium | Sensitivity = low Sensitivity = low

Figure 14. Matrix for sensitivity

Size and Geographic Extent Rating

Scale

Rating | Large | Large | Large | Med Med Med Small small Small

Large Mag=L | Mag=L | Mag=L |Mag=L |Mag=L | Mag=M | Mag=L |Mag=M | Mag=S

Med Mag=L | Mag=L | Mag=M | Mag=M | Mag=M | Mag=S | Mag=M | Mag=S | Mag=sS

Small Mag=_ | Mag=M | Mag=S | Mag=M | Mag=S | Mag=S | Mag=S | Mag=S | Mag=sS
Duration/Reversibility Rating

Poor Far | Good | Poor Fair | Good Poor Fair Good

Figure 15. Matrix for magnitude

Magnitude Rating

Sensitivity
Rating Large Medium Small
High Impact level = major Impact level = major Impact level = moderate
Medium Impact level = major Impact level = moderate | Impact level = minor
Low | Impactlevel = moderate_ | Impact level = minor Impact level = minor

Figure 16. Matrix for impact level



Sensitivity Magnituds

factor Rationale factor Rationale
Susceptivility | Medium | Area is mostly natural- Sze or Small | Project will add an
appearing, but modem Scale ‘obvious human-mace
high-rise residential element to an otherwise
buildings, some roads, undisturbed seaward
boardwalks, and other view, but other more
evidence of humans are prominent human-made
visible from much of the elements are visible within
area. and around area.
Potential minor aesthetic
| | effects.
Value High Within National Seashore Geographic | Medum | Entire project will be
and contains buidings Extent visible from approximately
and structures on National 40% of SCA.
Historic Places Register. Partial views from an
Contains large tracts of additional 40% of SCA.

apparently undisturbed

land valued for recreation

Heavily visited, so few
unities for solitude.

Sensitiviy | High | Highly valued and heavily Duration/ | Fair Long term

rating used recreation and Reversibility (30 years).
historic area, but with Fully reversible.
some obvious modem

human-made elements
visible in most views.

Magnitude | Small | As seen from most of
rating SCA, project would have
minor aesthetic effect
because of distance

(18 nm). Long-term
impact.

Overall impact level: moderate Rationale: The SCA is highly sensitive, and the
project would be clearly noticeable (where visible) in
views toward the sea and in seaward views from
historic buidings in the SCA. However, the project
would be a minor element that would not have a
major effect on the SCA’s character or key

Figure 17. Example impact matrix
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6. &= National Wind Farm Development

Guidelines (draft, 2010)

1) %7k e 9 Hx

2 232 gAY (Commonwealth) ¥ 35 U
AHES] 37 B3 9 a7t fAF 3], A
4 78] A3 9] th g g ot= AFIENA Al

STAGE

METHOD TASK

Project F
selection

Planning Application
Construction
Decommissioning

Figure 18. Simplified Flow Diagram of Landscape Methodology

—

Full Landscape Assessment

v
'

!

Response to Impacts

!

and

)
— )
— |
1 )

Aigict, s A1 2E 27 A4 AuBoket A2
ek sl PR gk s Al o
2 37ke] WA Figure 187} 2}, 2 47 o)%
oA Bk Wgol EeE AAFBE K ul

O

=]
u
Ao Aol A1, Bold B4} B AE
of

SHIRE OF GREENOUGH

Legend

landscape assessment
stucy boundary

—— ca auorty ouncay

Landscape Character Units

|

I oy R sieones
Mty R lossiges

‘,/l B cromnvaier

: |

Bt e a4 v s . Wy g 4

Figure 19. Example of mapping result



238 2FIYEIt M M4

24, A 9 2 B4 AFYE 7] 24, =34
P 2Y 55 T3l 43 EAS Hele] st 52
9 A A, o E 2] AL H
FH 71T Al g 7re] AT AR ZgE o] H 7}
A3k AlZgFEe] ABA dlojez BEH,
7HA] Q= A EAS Bl g i 9 A
o] Eg= Qi Wtk 7|E W 3 B4 24
© & Figure 199} Zro] w4 =35t W3} 2L
st
1. -2 uhet s eiddaz 239
2 J7t A M-S A AAHE
1. sHRIA 2M2 S5t A2hr ZXt Y EA

}— o X ot
29l 4L ok Q= 47 IAES LR A
Qe 2719 3 0 AL AN AYF
Al
=

2
of k2 Thopt kS AR 18 Mk

1
3y
’
N

|E2& o7 9] Landscape Institute
2} IEMA (Institute of Environmental Management
& Assessment)©l|A] 19954 & %= W78 TGuidelines
for Landscape and Visual Impact Assessment
(GLVIA) (@A 3rd edition, 2014)e} o=+ A2
TGuidance: Landscape and seascape character
assessments ©f 7|WFeE o] 24 - A ZTAE EE-
St Qiek, Aol A Bk Al dape] AL 7 Al
HE dape] Wil Zpol7h Qlov A o= 4t
SR AR ol A vl E 7 #Sto] gt 3
R D AJZHA 8 (receptor) F 7HA RIZE
(sensitivity) &, O3 %3 HAY ZA| 9] FaH(= 1
A 7ol 48A) T @A FFH A 9
& e AR O 5ol 84 L' st %
7holl Agstar Stk v = = ko) Ak Ql
R & (Sensitivity) 2t 7= Q1gh M3} 1

(magnitude)Z &AFsto] A1 74 (significance) o] 2k

:
ofk

o,

Llae B AFHOR Ple) RS EEAE
AR Seka ek, §o19] Aol g A
oBL AR PHES B ot

N

. Shel7 ol=2tel AfRHOIA ZEl BIZts(sensitvity)
B} 20

Guidelines for Landscape and Visual Impact
Assessment(GLVIA)of| 7] 23t A B4 3FF 71 5}
L S}l Auoltt 2% 487 w7}

she g2 T E (sensitivity) & &

[t 1o

S
=
=

OFO ox,
S o

al

17H8 =, 7o) 712 (value)
£ Tabsto] o] 482 (capacity)ol2t= 7d 2
2 AoJatal, ul=te] A9 HA| U E (sensitivity) &
899 gez Agsta e, E3, =9
BOEM (Bureau of Ocean Energy Management)-<
Aol uigreet A7 UgES PRl o9
B7HE Yo AS Y2 T Bhe) Azt v
TR0 B F FUSH B4 AHesto] Ag3t

B AR Bk st
o] et sYTe FAEE B

o
o,
N
o
oE O
2
o Lo
_<.>|L
i)
-
A_A"
)
o
fl
>
i
j"ﬂ
k1
x0,



Table 2. Summary of international guidelines

Itemized Criteria
Resources Nation Seascape Assessment Visual Impact Assessment Sum of
Quality | Sensitivity | Value | Capacity | Receptor | View point | Sensitivity | Evaluation
England ® o () ([ [ ) [ [ [
Ireland O ) - - () () ([ -
Wales [ ] O o [} - - - -
Scotland — [ [ ] [ ] - - () -
USA O ([ o - o [ ] o [ ]
BQEM
AU
New B B L B o L B B
Zealand

[ Notation @ : Essential, O : Selection, — : Not Applicable ]
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