Assessment of landscape
sensitivity - from region to site

Concept and scale of application with worked examples
Simon Bell



Landscape Sensitivity and Landscape Capacity:
common approach

Landscape sensitivity

* Reflects the vulnerability of a landscape to change; the
ability of a system to take pressure

» Within a landscape, certain attributes may be more
vulnerable to change than others



Landscape Sensitivity and Landscape Capacity:
common approach

Landscape capacity

* The ability of a landscape character type or area to
accommodate a specific change without undesired effects,
influenced by landscape sensitivity

» Varies according to the type and degree of change
» Reflects the value of the landscape



Landscape Sensitivity and Landscape Capacity:
common approach

The landscape is sensitive to different forms of recreation and
tourism activities.

Capacity is the ability by which the landscape can
accommodate a particular type or scale of activity in relation
{o its sensitivity.

Thus a landscape with greater sensitivity to a particular type
of development usually has lower capacity to accommodate
this.



Planning for new large-scale developments

» Landscape character can be used to identify places where
the sensitivity of the landscape and thus its “capacity” to
accept certain types of new development need to be
evaluated

* Wind energy developments are one example.



Landscape character sensitivity for onshore wind
turbine development in the Scottish Highlands

* A project undertaken for Highland Council and Scottish
Natural Heritage (now NatureScot)

» Carried out by David Miller of the James Hutton Institute and
Simon Bell.

» Used the Scottish landscape character assessment as a
basis

» Used specific criteria to assess sensitivity in GIS
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Landscape Capacity: Recreation

* For recreation planning sensitivity may include all
dimensions in relation to winter/summer, land/water,
active/passive, motorised/non-motorised forms of recreation
and tourism etc

» Capacity may be measured in terms of which forms of
activity are most suitable for a specific LCA: in some, low-
key hiking on nature trails may be all that is possible while in
others ATVs may be acceptable.




Assessing Landscape Sensitivity

As the sensitivity of a landscape to a specific development is
influenced by landscape character, it is affected by aspects such as:

* Visual/experiential

* Hydrology,

* Solls,

» Ecology: habitats, wildlife

» Historical, social and cultural aspects



Assessing Landscape Sensitivity

Criteria need to be developed to assess each aspect of sensitivity in
relation to the type of proposed development

* The criteria can be assessed along a defined scale, for example
qualitatively as high, medium or low, or numerically on a scale of, for

example, 1-5, but the rationale and definition of different levels on a
scale must be absolutely clear

 Each LCA unit (individual units and/or combinations of units) is

assessed for sensitivity in relation to the specific type of
development proposed



Assessing Landscape Capacity

* In order to assess capacity, it is necessary to assess each LCA unit
as to its suitability for the potential development type (eg
recreation type), including consideration of landscape value. This
can also be assessed on a scale as for sensitivity.

* To consider capacity for the potential development type, it is
necessary to categorise the different types of development that
may be proposed and to assess the varying capacity for these, for
example different kinds of recreation at different seasons. In some

places, there may be pressure for different types of development in
different LCA units.
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1. Vast horizontal fieids

2. Rolling cultivated landscape
3. Manor landscape

4. Mosaic landscape

. Fine pillar forest

. Flat mixed forest

. Rolling mixed forest

. Meandering river banks
. Mire landscape

The LCA-units (Landscaps Character
Assessment Units) used in this task are the result
of Phase Il in Qutdoor recreation planning &
design, where a Landscape  Character
Assessment of the area was done. The
landscape were studied and divided into 13
units.

9. Mire landscape

10. Industrialized wetland
11. Meandering sandy banks
12. Dolostone quarry

13. Settiements



Assessing suitability and/or pressure: demand side

» Consider the suitability of each LCA for different forms of
recreation; seasons, water/land, motorised/non/motorised

* Take into account what is there already — and its condition,
scale of provision etc

* What is the actual or potential demand?
* Who might the user groups/target market be?

* Assess the pressure (or if no specific pressure then the
suitability should demand build up in future)




Winter # Lansd Surnimeer § Land Wirder water Summer/d waler
snievman building cwcling onghoard ing ice skating sandcastle building
shiing faraging/gathering ice Mishing Caroeing

sheigh maountain ke ice bathing s g

hausky slodgos tross climbing rick sledge Fishrirmes

zorbring agritcuris=m SALING AU AFHTT

harse sledge- yogasmeditation snersrnolile e afl b

=LY hot air_ballocn hting pad e bpard ing
s ML kite Tlying ice drifuing bxagd iwing

heun b climbang skidng SUN3

social event fosil searc hing sledding spia

opren-air theatre skydiving husky sledging motorboating

| gk shacrwy zorbing stargazing childrens' play
armmay, park discpalt drorse Tiying Eirdvsasching
plonicking picricking fishing

kick slecge birclwatehing eclueatinmal asbivities
nature trekkoing bosshosing

meartuine hiking SALING

mioborcross S rally markoroycling

_Esﬂ.l'mbd“‘.ﬁl'lﬂl'l

motocross Srally

childrans’ plEay

npsan-air theaatne

DIE DTSR TINg

wildlile photoegrapty | paintbasll

| stargaring adveniture park
ehucatianal sctivities | minigolf

cabdin camping galing

drane lying b brschs
sight seeding skatefhioarding

horse carriage

prientesrirmg

nature brekking

hilving

childrers’ play

SoCia Eend

andmal park

hh"‘.‘aﬂbﬂthl‘ldh‘lg

husnitireg

campirg? cabin camping

wildlife photography

stargazing

aducatonal actvilies

arts anc crafis

drone Fheing

sght seaing
= i

Example of suitability
(not divided into
motorised/non-
motorised,

which could be a
problem)



Suitability : winter/land map

This map shows the suitability of the different units
for winter/land activities, for example snowman
building, skiing. social events etc.
\What comes out it that the area is rather suitable
for those activities except the two industrial
landscapes : the quarry and the exploited wetland.
The high suitability is due to of the snow cover in
winter. L AN [P
Thus, the banks of the river are also rather suitable. =~ ———772 Example of winter/land activity : husky sledge in the

¢ forest

—
5

LOW meDiuv [ HIGH

Image sowrce :
hitpsfiraveldave.coukffinland-husky-siedge/



Assessing sensitivity: supply side

» Consider the different aspects which may be affected by
specific forms of recreation

* Ecological sensitivity — eg. disturbance of wildlife, trampling
of vegetation

» Soils/hydrology — eg. erosion of soil, water pollution

* Aesthetic/sensory — eg. views, noise, crowding, facilities
» Cultural historical — eg. historical features, damage risk
» Consider weighting of more important aspects
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Sensitivity

The study area consists mostly of almost
untouched nature - be it forests, mires or the
riverbanks. This makes the mean sensitivity of the
area relatively high. The exceptions are the vast
horizontal fields. settlements, quarry and
industrialised wetlands where the anthropologic
factors have already changed the landscape and
rendered the sencitivity of these areas lower.

g Mean 5
£\ sensitivity 3




Assessing capacity

» Take the sensitivity and pressure/suitability for each LCA
unit and calculate the capacity in relation to each recreation
type according to the classification

* List the suitable activities in relation to the capacity and write
a few guiding sentences for each — maybe provide a table
with clear graphics and symbols



. . 1. Vast horizontal fields
Capacity : winter/land map e
3. Manor landzcape
This map shows the capacity of the differents units -
tor winter/land activities. S
Horizontal figlds and settlements have the highest 5. Pine piter forest
capacity for this activities. PRI TR

The capacity of the water landscapes is low
because of rather low suitability and above all high
sensitivity.
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8. Meandering river banks

SEAsOnA SEMSMTIVITY  SUMTABILITY IMP&CT HOTES CARACTTY
ACTITIES
Lo Swimming, anoeing, paddie boarding
SUMMER WATER HIGH HIGH MEDILIM Taura, tpa MEDILI HIGH
G motorhoating
Lo foraging. yoza‘mediation, hiking
SUMMER LAND HIGH MEDLINA MEDILIM casin camiing, social svert MEDILIA LOW
HISH Hunting
Lo ioe skating, io= fishing, licksledding
WINTER WATER HIGH HIGH MEDILIM HIGH
HiEH snowmobile, o= orifting
Lo sPrATTen building, sauna, lishitshon
WINTER LAND HIGH MAEDILM MEDIM | CEm TR, “:::M"Lmiw’ MEDIUM LOW
HISH mring, sowile LOW B o i vcH

This LCA-unit includes the river which means that the water based activities is in focus. The Meandering river banks have a high sensithvity
which is limiting for what activities is appropriate. The most suitable activities would be the ones with a low impact.

In the activity group summerfwater the capacity is medium high and the activities appropriate would be; canoeing, swimming, fishing,
sandcastle building. aquagym, pedal boating, paddle boarding and floating sauna. Because the sensitivity is high the activities with a higher
impact, such as motorboating and spa. should be considered less suitable.

The water based activities in winter is rated high in this unit because the frozen ground is allowing more activities such as; ice skating, ice
fishing, ice bathing, kick sledge, sauna. The less suitable activities would be; snowmobile and ice drifting because they are more noisy,
although they could be allowed in certain places.

Some land activities appropriate for the river banks could be; foraging, tree climbing, yoga, meditation, hiking, nature trekking. The capacity
iz medium low so none of the motor based activities would be suitable for this area due to the sensitivity.

The winter land activities is rated high capacity and the suitable activities would be; snowman building, skiing, sledding, husky sledding,
sauna, nature trekking and hiking.



Site-level assessment: application as part of a
Landscape and Visual Impact Assessment

* Alandscape and visual impact assessment (LVIA) is a
component part of an Environmental Impact Assessment

* The work Is split into two parallel complementary parts — the
landscape impact assessment and the visual impact
assessment

* Impact is measured in terms of significance, in part
calculated from a combination of sensitivity and magnitude
of impact



LVIA of a wind form development in southwest
Scotland

* A development of 25 turbines proposed for a hill in

southwest Scotland

Seen from many settlements
n a protected area (regional park)

n a location where many other windfarms are already built
or proposed




Location

Ladyland Windfarm Proposal - OS base map

V.

‘Cunningham Buil
Aberdeen, ABIS {
Scotfand, UK
_g TEL: +44 (0) 122
FAX: 444 (0) 122
WEB: www.maca
copyright y Enterprises L. and Wind Hydrogen Ld. 2005




Zone of Theoretical Visibility (ZTV) to 35km from
the development
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Overlay of Scottish LCA units on ZTV
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Landscape and Visual Impact Assessment of Windfarm in Paldiski, Estonia

Prepared by
Janiks Bachmann

Maris ca Nazare Rebelo

May, 2021



Landscape Resources

The Landscape Resources were civided into two
categories: Landscape Character Units (LCU) and .
Landscapes of interest Li|. l-zﬂﬂdS:leC C.hﬂl".lCtCl' units

The Landscape Character Umits where defined
sccording o the Landscape Character Assessment Legead
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Sensitivity analysis

In this chapter, the main relevant baseine aspects for the sensitivity assessment of esch landscape resource are presented,

25 well 35 their overall sensitivity. In appendix Il it is possible to find the detailed assessment table.
Landscape character units

1 - islands with a low coastiine, open meadows and patches of natural forest and low-density settiements.

This landscape character unit corresponds to the two isiancs: Vaike-Pakri and Suur-Pakri. These islands are important

beacause they are & natura 2000 site and there are pians to make them an ecotourism destination. This landscape has &
sense of with big open and extensive meadows and patches of forest, but it also presents abancdoned and

destroyed buikdngs from the soviet times. it has no classified cuiturs heritage piaces. Most of this landscepe character

unit is within 2 13km distance from the deveiopment site.

Overall sensitivity: Medium

2 - Open fields with patches of forest and low-density settiements

Th'stype of landscape character unit can be found ai over Estonia, especially when it comes to the land use pattern
with the open amensm: agicum.!'e ﬁeu..is and patches of forest. This landscape character unit containg cutural he_thyse
festures of regional importance including the Harju-Madise church. Mast of this landscape character unit is within a
15km distance from the development site.

Overall sensitivity: Low

3 - Klooga jarv with urban settiement surrounded by forest and Mesdows

Kiooga isnonlaﬁymptmmmmmmmqnmﬁrvmmm;mmmos’c‘mmn?uticnm.p
was jocated there, during the Nazi oo:upctz'on of Estonia. The lancscape quite ordinary but the dutrgﬁnnsfunn 3
the lake and the ru'fao'tyofme place, contsining two classified mefnorial sites for the victims of the camp. This landscape
character unit is within & 13km distance from the development site.

Overall sensitivity: Medium

4 - High coastline with Pakri Lighthouse

This landscape character unit is on @ high costal limestone ciff, characteristic of the northern Estonia coast, and contains
Paikri ighthouse and other classified buidings. The fighthouse is 3 touristic sttraction being wed known in Estonia. The
landscape character unit is also @ Natura 2000 site. The entire landscape character unit is just next to the development
site.

Overnll sensitivity: High




Sensitivi

ty summary

Tipes

MHama

Commenk

Saresithvity

Landiscane charscher unit

1 — Islands with & kow comstline, open mesdoss and patdhes of natural
fionect and ow-density settlements

The= LCU s @ Makurs 2000 sit= ard there sne olans to make them s tounstic desbration
while Daing far from the cavelopment St

2—0Open fields with patohes of forest and low-density settiements

A very comimon type of LCU in Estonia but bes & ciassified heritage Ste with regional
and pesthetical value.

3— Koo jEry with urien settiement surmounded by forest and Mesdows

An urden ares but with 2 ftrong history linked to the Klooga Concentration Camp
rciudine bao casified memaonial Stes.

4 - High coastine watth Falori U;ﬁl:'ms-:

A weall-krcwn and charmctenistic northenn Estonian ooest lendsmape, nei;ﬁ:n:lr ng the
dewelopment site.

3 — Low comstline with sessonasl settiamanks mnd danse retursl forest

-n-i-:.u:.'-!.r\-: weEkard Rouses in & netural Lendsoape with. F-u:..'.i:lecur views of the
dewe ko pment throush the bey.

E&— Niatursl fionest with 5ome op=r meadows with no setiements

Matural forest with open meadiow areas and a few houses with no classifies hertage
Site. Where the development will b locaked.

7—Meandering river with drained managed forest and kow-gensity
seblemienks

Although the river is @ protected waberbody, this land uss pattern can be found ail
orver Ectonia and it only has one hertase sbe (2 saoifical stone) thet is also mmmon.

2 — Riwar mouth with OpEn Mmesdows Bnd no fettements

Almast sl the LOU is = Maturs D000 Ste, buk dus ko de distsnce to the devzlopment
sk it is relntively unafMechad by the deveisoment

§—Industrinliz=d low coastine with &n urosn Dettement

Althoush this is mn urban s industrisizesd srea, Faidisi is 8 onown |:i1.'|r n Estonia
which has ben classified heritage Stes.

(- Bog, on the shores of Kloogs v

Boss are walued kandsoanes in Extonia Dut due to the distance from the development
Site this LOU will ot be uncharecterized by the development.

Landscape of Inderest

Falori ighthouse and surm.lnuin_}:

Thiz LI neighbors the development site and contains four cassified heri Sites,
rciudins the famous Palo lighthouse that provides a kigh viewnoint to the windfarm.

Crvurchies in Paldizk

Ul of county importance naar to-the developmiant site bit in 8n urosn ssHne

Amandus Adsmson's houses

Ul of lom| imporiance dose to development site but surmounded by buildings.

Memorials fior the wictims of the Koolsa concenbration camp

LI with reskional and hi storical imporkance but far sway from developmesnt sibe

Harju-iadise chardh and dhunch srounds

Ohunch of courty importanos in an open Brdsmpe but far from development site.

SacTificisl shone

Olasziffied Sacrifical stone connected with Estonian cutbural heritage whene people
likz to 5o o take photos but far from cevelopment site.

KDitsu manor mark

Small menor and manor park with mesthatical walue, cose bt the shore but with a
sammp forest covering the possinle view to the wind farm

Mabaszmnr Thie zmiall dassified paninzuda is far form the development site ut have & claar view
of it from across the by,

Ak Dhazzifie Su:iljculstme connected with Estonian outursl hiesitass in natural setting,
where peapie like to o to take phatos, out far from dessicoment site.

Laskse manor AN ttracive and regiorelly imgortant L reiphborine the devwelopment site

IHHHEEIEEHHIEEE




Magnitude of impact summary

Landzscape charscher unit

Typ= Hams Comment MABETTICe
1 — Iskarsds with = o coastiine, apen mesdows and patches of nabural The ceveiooment ares is elevated in oomperison ko the islends and islands' Medium
forest and low-density settlements shareline, In some cases, is characienzad by open mesdow.

2— Open fizlds with petches of forest and low-density stiements The LOU is too far awey from the developmient site and the topographice Hegiginle
differences are not sispificant to meke to windfarm visible.

3— Klooga fiine with urben setiSement surrounded by forest and Mesdows | The LOU is far awey from the development sit= and Faldiskd oty is in the same Hegiigiole
direction 5ot is already & wery Fney landscape.

4 — High coastline with Fakni Lighthouse

Keiphboring LOU o the development site where the turbines will be visible
=snecially the two chosest to it

3 — Low coastine with sessons| settiements snd dense natural forest

The windfarm will only be wisibie from the shoreling because behind the besches
theere is a natural forest overins the wew.

£ — Netural forest with somee open mesdows with no settlements

This is the LCA the site i locaked in. The enormous soale of the wind tursines will be
=yident and impossibie bo hitke throush scresning objiedts sudh as trees.

7 — Meanadering river with dreired managed forest and low-density
cattiamants

The LOU is too far awey from the dewelopment site and the topograshics
differences are not sisnificant to meke to windfarm visible.

Hegiigiole

B — River miouth with open meadows and no settiemens

The windfarm will be guite far away tnd befind Paldiski 5o there is onby 2 minor
chanzs in the landscape.

5= Industrialised low coastine with an urban seitlement

Although this is an urban and industrislized LOU, the proximity to the sit= and the
fact that is on hisher temain, will make the windfanrm visible

10 - Bag, on the shores of Klooga jire

The LOU is boo Tar awey from the dewelopment site and the topograshics
differences are not sispificant to meke to windfarm visible.

Small

Lendscape of inkenest

Fuakri lighthouse and surmoundings

The taps of the wind turbines will be Cearly wisibie from ground level and the entire
windrarm will be visible form the top of the Ehmouse.

Churches in Faidisk The chunches are aiready in an urben settinge. Small

Amandus Adsmson's howss Thee howss is in the middle of a Paidiski neighborhood Small

Memaorials for the victims of the Koolga conceniration camp The LOU is too far awey from the dewelopment site and the topograshics Hegiigiole
differences are not siznificant to make to windfarm visible.

Harju-risdise church snd church grounds The LOU is too Tar vy from the de'.r!lnpr"-g".:i‘te and tihe topoprashics Hegiginie
differenpes sre mot siEndficant to mske to windfarm visnble.

Seoificsl fome The LOU is oo far u-.'\frlrl'rumth: de.relupr"-.er'. site: and the topograshics Hegiigiole
differences ane nok siEmaficant to mske to wandfarm visble.

KOsL: manor park Tha Existing SwEmp fonest Scresns out the devalpment Edcept in the srea dose to small
the besch wihare they will be wisible on the horizon.

Mabeszaar Thie wilnd turtrines ane visibie on the hiori zon across the ey, Riedium

Aidaiivi The: LCU is boo far mway from the de.r\:lupr"n_:r'.si‘te and tie topograshics Hegiigiole
differenoes are mok sisnificant to make to windtarm visible.

Lssice: manor

The tops of the turbines will be wery visible due bo the proximity.




Significance of impact summary

& — Natural forest with some open mesdows with no settiements

The medium sensitiity was the determining factor,
aithcaush the dewelopment will ocour in this LOU.

7 — Meandering river with drained mansged forast snd bow-density
setiements

The commmality of this type of LOW in Estonia and the
gistance o the Ste were determining factors

Typs Hame Comment SEnsitivity Musrituge Sisnificance
1-lzandzwith & low coastine, open mendows and peiches of metural A5 the magniftuce cam De reduced with ECTEIINg Medium Medium Ml rerbe
fomast and low-density settements objects on the shore, the Sinificance is modembe
2 — Oipen fiids with patches of forest snd low-density settlements The cistence from the development site was the Lo Haziizibie Hazizibie
Hisbasrrrarane factor.

3 — Kloaogn iy with urban settiement surcunded by forest snd Meadows | The distance from the development site was the Medium Meglisibie Miror
GiebarTrining Tactor.

4—High coastine with Pakri Lishthouwss The proximity to the site &s well s the exdstence of
kmiwn dazsified heritaze Sites weare the determining
factors.

5 — Lo comstline with seasonal settlements and dense nabural forest The existence of open view across the bey wes the

Lancscape dhamacher it dieberrrarang Tactor.

B — Rver meouth with cpen mesciows and no setemeants

The fact that from this LOU development is se=n
behind Paldiski, was the daterminative fachar.

8 — Ircustrinizad low osestine with an urban settiemant

Afthowsh this is already and urben snd industrislzd
an=a, the prowimity was the determining facthor.

10 - Bog on the chores of Klooga fErv

The cistence from the ceveloomant site was the
CEtarTTininge factor.

UHHE-G!FIE of InkErest

Paikri lighthouse and surroundings

The prommety o the site &5 well as the Exisbence of &
hizh wiEwpoint were the datermining ractors

Churches in Prldiski

The fact that this U is in an wban ares was the
diskarrramang factor.

Arrandus Aoameas house The fact that this U is in an wban ares wes the Lo Sl Mirar
diskarrrarang factor.

Mamanals for the vicims of the Koolsa concentration camp The his‘h:rlrln!'d'e place bat mastly the distance wens Medium Meglisibie Miror
the debermining Fachors

Herju-bdadize church and dirch grounds The county importance, the sesthetical value ut Medium Hegiisibie Mirar
mainly the distance of this LI wers the determining
factors.

Sacrifical shone The distance from the cevelooment site was the Medium Heglisibie Miror
Cimbasrramang factor.

Koitsu TenOr park The axistepcs of tress that scresn the viss, was the Medium Srrenll Biror
Hisbarrrarange factor.

HasEsssar The wisibilty of the develaoment on the horizon, from Medium Kizdium Modarats
s the ey, was the detarminine factor,

Ajdakde The distance from the develooment site was the Medium Hegiisibie Mirar
CieberTrining factor.

Lestse mranor The proui mity to the Site snd the sthractivensss of this

Ll wezre the determining factors.




Conclusions

* Landscape character assessments have a wide range of applications in
andscape planning

« Using the concept of landscape sensitivity is an effective way of evaluating if
proposed developments are likely to have negative consequences for the
landscape character — especially if that character is strong and highly valued
by people

 When landscape character assessments are carried out at different scalar
levels, their application can also range from more regional-based strategic
approaches down to the more detailed assessment of impacts.

 While visual impact is a separate topic in LVIA, visual quality is embedded in
LCA and can be part of the sensitivity assessment for planning




