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THE PROBLEM OF VISIBILITY




1. Reasons for problems with visibility

Renewable energy Infrastructure works

(pariicularly wind and solar)
N \

 Ciritique on indushialization of landscapes —

Infrastructure with fixed form — no possibility of
architectural intervention

« Extensive spdtial and visual impact of landscapes

More perceivable in wind turbines due to their size and
movement



1.a QUANTIFICATION of LANDSCAPE IMPACTS of RE
AVERAGES (per GWh/year)

loannidis, R., & Koutsoyiannis, D. (2020)
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CHALLENGES FOR SPATIAL
PLANNING WITH
CONVENTIONAL VISIBILITY
ANALYSIS
(in large spatial scales)



CONVENTIONAL ZTV VISIBILITY ANALYSIS

STEP 3: IDENTIFICAT[ON OF
Q{FECTED AREAS Ny

R

=

ZONE OF
STEP 2: CARRYING THEORETICAL
OUT LINE OF SIGHT VISIBILITY
TEST WITHIN A
SELECTED RANGE
STEP 1:
PROPOSED/HYPOTHETICAL

PROJECT LOCATION
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Location Environmental

Multicriteria studies selection & Impact Assesment

Initial assessment of
locations on large
spatial scales

Production
License

Application

In Greece:

* 1 year of wind
measurements

 Several other
studies
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REVERSE VISIBILITY ANALYSIS



To incorporate visibility analysis in
.. this sfage we need an analysis that §
In independent of proposed |

project’s Iocahons

The prospects of Reverse Visibility Analyses — Renewable Energy Planning Romanos loannidis 10



REVERSE ZTV VISIBILITY ANALYSIS

STEP 1: IDENTIFICATION OF
IMPORTANT LANDSCAPE
. ELEMENTS

-
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STEP 2: CARRYING OUT LINE OF sedl
SIGHT TEST FROM THEIR PERSPECTIVE

STEP 3: USE FOR ANY CURRENT
OR FUTURE PROPOSED PROJECT
IN THEIR PROXIMITY
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Location Environmental

Multicriteria studies selection & Impact Assesment

Initial assessment of
locations on large
spatial scales

Production
License

Application

In Greece:

* 1 year of wind
measurements

 Several other
studies
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EXAMPLE OF APPLICATION
Thessaly region - Greece



R-ZTV Application (1) Selection of landscape elements

° Landmarks, cultural and
* natural heritage sites
; Paths and cultural routes
— Archaeological sites

2902 m .
. Elevation




R-ZTV Applicafion (2) Calculation of R-ZTV

Reverse Zones of
theoretical visibility

Visibility threshold
30 km
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R-ZTV Application (3.a) Use for planning

Use as cumulative zones of
anticipated impacts

(for larger visual thresholds)

Number of overlaid R-ZTVs:
0

0 10 20Km
I —




R-ZTV Application (3.b) Use for planning

Use as exclusion zones
(for smaller visual thresholds)

0 10 20Km
L1 |




R-ZTV Application (3) Use in early planning

E.Q. use In mulficriteria studies
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Technical and environmental criteria
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Integration of visibility analysis in early
planning

v
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ONGOING APPLICATIONS




For planning wind energy in the
total of land area of Germany
with researchers from the national
research center FZ - Julich

(Jann Michael Weinand et al.)
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chasological Areas

pes of special natural beauty

- ‘ For the planning of offshore wind
“c‘ energy in Greece, expanding

) existing multicriteria study that

S

« did not include visibility analysis
| 3% W 3%
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CONCLUSIONS




Uses and advantages of R-ZTV

 Are compatible with multicriteria planning studies for
renewable energy

« Can be used to create static maps for landscape protectionin
large spatial scales (national or regional) which can be used
proactively

» After their calculation, R-ZTV maps can be utilized for any

proposed project in the area they cover; thus they have the
potential to reduce the load of EIA if utilized

Are compatible with participatory planning, through the
inclusion of the public in the selection of protected areas

N — - \ |
A S e e ot e S 5 ’

~

| Limitations of our applications
* A binary-visibility approach was applied

The large scale of the applications limits the detail of the
analysis
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Reversing visibility analysis: Towards an accelerated a priori assessment of |&5=.
landscape impacts of renewable energy projects

R. loannidis ', N. Mamassis, A. Efstratiadis, D. Koutsoyiannis

Depertrmest of Water Rovurce and Beviroveetul Sngivertng, School of Ohvil Englouring, Netiomul Tacdnicsl University of Athens, Hevon Polysschaiou 5 157 80,
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ARTICLE INYO ABSTRACT

Eepwords Impacts 10 landscapes have been identified as major drivers of soclal oppositicn againa renewable energy
progects. We invesugate bow the process of mingaing landscape impaces can be impeoved and accelerated,
threagh a re-ceacepesalizasion of viabiliry analysis

in their convestional format, visibilsry analyses cannot be implemented in early planning phases as they
require the finalized locanons of projects as input. Thus, visual impacts to landscapes cannot be assessed until
late in development, whea licensing procedures have already begun and projects’ locations have already been
finalized. in order to overcome this isue and facilitate the earlier identificasion of impactfl projeces we
imvestigate the reversal of vinbality analyses. By shifting the focus of the analywes from the infrastructure that
gonerates vitual impacts to the areas that have to be peotected from these impacts, visibility asalyses 2o boagnr
moguire projects’ locations as ispet. This methadological chift is imislally investigated theoretically and then
peactically, in the reglon of Thesaly, Greece, computing Reverse - Zanes of Thearetical Visihility (R-ZTVe) for
tmportant landscape alements of the region, i order to then project visual impacts to them by plaaned wind
encrgy peojects.

It was demonstrated that reversing visbility asalyses (2) ensbles the creation of RZTV.oype maps that
facilizate the anticipasion of landseape impacts of projeces frem earlier planning stages and (b) discards the
reguirement for indevidual viability analyses for each new project, thes sccelemating project development
Funbermore, R-ZTV maps can be utilized in participatery planning processes of be used independenty by
progects’ investors and by sakebolders (n landscape protection.

cause of negative perception Jue to unwanted cultural environmental
anul aesthetic sransformations to landscapes. In the case of RE. landscape
impacts have been ilentfied 32 one of the major motivasors for oppo-
. " stion against new projects [6,9,14]. Iadicasively, In Bxrope, the conflict
In the last two decades, the expansion of renewable energy (RE) has i .
2 ] o T o - [1-4) ad Sl b kel WWMMMHM-‘&
ransformations of the visual character of landscapes [5 0. Since the >
Jezign of the RE equipment is moetly predefined by induserial specifi- . 22 = =
landscape-protection
cations nd camnoe be adapeed 1o archisecnural taditions aad local *'::H'.“.”'"""' Hll e - _“';:".:
mlhwlmhupu(ﬂ.f!mnmﬂyhmta\nﬂmbw ik 1 [14], eul [lo.lb]xa.l hese (17,
also applies to photovoltaic solar panels, and to 3 lesser extent to by ]channud i oo s 1ok of BB
droelecwic projects [10.12]. Pollowing the definition of landecape by thdm:mhhmllx-
the Buropean Landscspe Convention [17], Le “landcspe is pase of the ondary role [19). Thus, landscape impacts have become 3 major
land, a8 perceived by local people or visitors, which evolves through cimin of poblic e ik ke of Bikion s tha
time a2 3 result of being acted upon by nareral forces and human be- pand “.’“‘ Al &'hy o
ings", the industrialization of landscapes by infrastructure can be the
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