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Utilizing accessible data in objective measurement of visual landscape can
assist planners and landscape architects o assess and undearsiand the landscape
in & technical semse. This approach mequires minimal digital physical data
provided by various agencies. As with this approach, the study tesis the validiy
of ohjective measurement in visaal landscape using the photography method for
perceptual testing in 48 fest scenes, The correlations between these asscrsments
are carmied out; the resull of which demonstrated that the measurement used in
the study for visual Jandscape asssessment is statistically acceptable for
application with significamt correlation (p<0.01} and moderate sssociation
(0.446%, In the local context this study found that village 13 more preferable than
other built up areas. The agriculre views which are dominated in the scene are
preferable than the agriculture that present in the middle ground view only. It 15
alse found the quality of the agriculture view is influenced by the condition and
manageable view, whereas the combination of forest and agriculture at the
foreground and middle ground is less attractive. The study has provided maore
reliable objective messurement of visual landscape for highlands tourism
planning.
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INTRODUCTION

Visual lendscape can be assessed through expert bosed or perceplion based
assessment, The quality depends on the physical landscape features or the
perceptisal fexperientizl processes that particularly hased om the knowledge m
the human viewer,

This approach is favoured 1o the local government particularly i Britain,
Aunstralia and few i United. The approach is casy 1o practice, consume |ess
fime gmd inexpensive (o conduct {Lothian 2000; Daniel 2000), But, n recent
yenrs, expert hased assessment has been criticized. for baing i adeguately
reliable (Daniel 2001; Lothien 2000; Daniel and Vining 1983).  Unlike
perception based approach, yprcally, the assessment 15 conducted based on the
individual's experience, not group™s experience, Hence, the rehability of
individual judpement of the expert becomes important (Falmer and Hoffiman
1) Furthermore, the judgements between different experts may be varying
according to differemt person mind and feeling {Arriazza et al, 2004}, In short,
the spprosch was questionod for itx reliability particularly on subpectivity,
While stalies on visunl Tandscape assessment are common, [ew have been
carried out using scientific method and criteria of objectivity and reliability.
This paper anempt o scientifically test reliability of the developed objective
measurement erileria in expert hased approach,

O the other hond, the design criteria of objective measurement for this
nssessment are fundamentally developed based on the “human aesthetic value™
which means as 8 representative of human perception on landscape, These basic
human perceptions and values offer volwble hints as (0 how to proceed
furning the assessment criterin nto more objective mesurement with seientific
vigws amd landscape in peneral. As they may acqoaimt us with, in effect the
features are meaningful i the ordinary eyes. To the extent, the messurement in
pssessment eniterin will provides mote meaninglful inpul in explaining why
corfain fandscapes have been trewsurcd in n techmical sense, Principal and
phjective vilues in the expert hased assessment denve subjective perception of
what is beautiful. Conceivahly, heauty is 100 profund w be fully undersiood by
the scientific methods. However, it 15 posstble to determine the physical
fandscape of wvisual amd spatial chomcteristics os lamdscape constitute o
particular form of beauty by its properties (Higuchi 1984),

The aim of the study is 10 prove the reliability of the expert based
nssessment on visual landscape,  The assessment processes involved; a)
Adguisition of accessible physical data from various agencies; by Database
development of visual structure and landscape features analyses for objechve

0 0T by MTP 154



PEANNING MALAYSIA
eprmatiad Awealvsts in Lrban Fioasing

measurement of visual quality assessment; ¢) Yiewpoint selection and feature
landscape analyses (¢.g. preperation for application in measurement criteria of
physical vizsnal landscape assessment), o) Photography methods for the
perceptual testing of the visual landscape quality in the case study of Cameron
kighlands on the same 48 {esf scenes.

Hizhlands s tourism and planning

The reson areas, particolarly in wopical Asia are located in the imposing
mountain ranges and cooler latiudes, which have the high potential of
outstending sceneries with wild terrain in the hills end splendid Asian landscape
(Robert 1979, Barbara 199E}, These resort areas are renown nod only for s
beauty and distinetive character (Barbara 1998) but for its interesting history.
The highlands wurism resort g0 called “hill stabon™ particolarly i tropacal
Asgian countries was originated from the British colonial (Robert 1979, William
20H)y; Barbara 19498). These areas were built for health, relaxation and sanitary
{Barbara 1998). The great hill statvon resort became one of the popular tourism
places, which still existed in Pakistan, India, Sri Lanka, Burma, Malaysia,
Indonesia, Vietnam and Philippines. These hill stotions situated i the high
platean were built by someone who knew and appreciate the scenic beauty of
the area where its character reflects their homeland landscape sphere. As stated
by the Robert (1979), the hill station was built by a colonist who had explored
into the highlands doring official expaditions or informal husting taps.

By the end of Second World War, the hill station went inte declins
(Barbara 1998). During the postcolonial period, the hill stations have still heen
regarded as favourite places for retreat for elite group as well a8 European and
Dutch tourist {2z, Weng 2006; Barbara 1998). Al present, the highiands
became morg of Asian than Western history { Barbara 19983, The old hotels and
villas arc conserved for the tourism attraction. The natural landscape of hillside
eradually convertsd it agriculiure, and urben land wses w cater for the Tocal
communities and tourist need, Hill's station is losing its heauty, overgrown and
overpopulated but stll its unique character as hill station is remained (Barbara
19%9E),

Hill Station in Malaysia

As for Malaysia {in Peninsular Malaysia), the highlands tourism, paricularly
hill siations are located at Titiwangsa, These sreas are the headwater cotchment
for main rivers and host diverse group of flora and faura (Kumaran &Atnuddin
2004), The highlands tourism was existed since British colonializm in Malaya
(Mapjabil et al. 2007} In the end of b century, hill stations in Malavsia
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namely Cameron highlands, Fraser Hills. and Penang Hills were built by British
cobonis In the Britizh era, the hills were built as o resort flled with botanical
gardens and plantations. The development of these areas proved thar planning
systemy for the highlands was started since 19005, As for example Comeron
Highlands was planned and ruled by the Brbish Distnct OMicer where the ares
i under gurisdiction and provision of Sanitarily Beard Enactment, In 1926,
constrection of roads and zoning systom namely agniculture resorve, town
centre sone, restdential area, services centre, Mational Park, administrstive aren
and recreation are were inttoduced by Development Camamitiees,

These areas have been slowly losimg its besuty and image as proved by
Aziz & Fainol (2009 that highlands tourism destination had low perceplion
toward s image. As scenic scenery 1% one of the important factors (o attroct
tourist [Aziz & Zainol 2009, visuel landscape assessinenl 0 managing ils
beauty is significant in the toursm area (Zube et al, 1975), As for Malaysia, the
chullenges for the manggement of these anzas are influenced by its character
(remode and isolaied area) (Axe & Faingl 2009, These remote areas and very
sensitive environmentally that need special development attention. The
steepness of the wemain, the unigueness of 5 micro chimate, and the sensitivity
of rare wildlite causes the areas are sensitive to change (Weng 20061, Withoul
carcfil planning and management on the highlands anca, the scenic landscape
which s valuable for the toursm wills also Joss s sesthetic valee (Wenpg 2006).

STUDY AREA

The study area also known as Cameron Highlands (CH) s located in the state of
Pahang West Malaysia and 15 the smallest district in (he stale (Figure 1), 1L 55
100 1o 2031 meters above sea level and forms part of Titiwangsa Mountain
Fanpe. CH 15 well known for its diverse scenie landscape and one of the oldest
and largest hill resorts in Malaysia (Mariapan et ol 2008). It has a complex
terrain and mountainous landscape,
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Figure 1 Study Arcs

To the Noth of CH i& the Sale of Kelantan and to the southeasi, the
State of Perak. CH covers an area of 72,218 hectares representing 2% of Pahang
State. It is accessible from the Morth-South Highway and Federal Highway 11
through Tapah Simpang Pula road o Lojing and the Lembah Bertam to Kuala
Lipis.

SITE SELECTION

There are several reasons to choose Cameron Highlands as a study site. One of
them ts that the district renowned for its natural setting and spectacular views.
The Highlands 1ourizm area, like other countries n the world, has 2 prominent
fascipating panoramic view with outstanding land surface shapes. Alike w CH,
the main distinguished factor for §ts scemic beauty is the spectacular
topographical profiles and cooling climate in the fropcal country. The
unigueness of CH is aiso becanse of its history portraved by the unigue cultural
landscape. This beauty of CH indeed was discovered and recorded since 18ES
by the British surveyor in the colonial period. Willam Cameron and his
companion, Kulup Riau in his mapping expedition of Titiwangsa Range
described CH as “a vortex of mountains™ with beautiful wide area of gentle
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slopes and plateau land of an elevation 4 40000 o 55000t 1n Malaysia, the aren
15 popularly known as the “green bowl™ and cool il station of & small shice of
England deep in the jungle. Its beautiful landscape, fertile mountain slopes for
planting and ool climates makes the area o unique tourism spot in Malaysia

However, over the past two decodes the rate of development has been
uncontrolled, Buang (2001} affirmed that the CH is “slowly dying and
imperceplibly through the vears”. While it has benefited the local economy,
poor planning and enforcement have led to repalsive environmental degradation
(Vijendra 2006 The environmental degradation hos influenced the landscape
and wvisual guality of the stdy area whereas the visual landscape or scenie
guality 8 encountered ps n mojor component, particularly in the ounsm or
recreational arca (Zube ot al, 1982; Brows & Danicl 1984),

The result bas o strong comelation to the poor plannmg and lack of
serious sonsideration on lendscape and visual guality assessment in the strategic
planning and decision making. This problem is a response to the Tack of
expertise and the tedious work with high cost o undertake, The urban and
landscape planning manegement of the Cameron Highland District Municipal
(CHDM) junsdiction region s under a Depanment of Development - and
Londscape Planming. The department has no more than one expert personnel;
planner officer and assistant planner to take control of the entire planning and
landscape mansgement in the district. The officer is responsible for planning
control and landscape plnning of the srea and set 02 8 development advisor o
the developer and to the top management; decision maker,

The mnin existing consideration and reference for development advice
used statulory @nd non-stabdory plansdocuments, The statutory plan is a
pazetled local plan under o provision of Town and Country Planning Act, 1976
(AITZ amendment 2001). The provision under the Act AT2I stated the
comsideration of landscape in the planning control, The consideration that has
been token i the docal plan desenbed the need of Environmental Tmpsct
Assessment (EIA) report in the sénsilive ared and the prolubilion of ree culting,
The detail axsessment on the landscape is included in (he non-statutory plan.
The non-stalutory documents sre including guidelines on highland development
and Landscape Master Plan for the CH district. The guidehnes, consideration
und the assessment are svailable, vet no detail deliberations that emphasize the
polentulily of the arey For scenic gqualities,

The tmditionnl wvisual landscape quality wssessment needs 4

comprehengive sel process with tedious works. Excessive workloads, high cost
and impracticable evaluation for the planner o comprebend and inerpret the
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result for the management and decision making process are not & wise approach
to be practiced. The sssessment needs to be practical, simple to understund by
the planner and be able to be ranslated into management and development
control, Since the consideration is already existed, the study arca shows a great
need for proper planning, opportunity and room for improvement.

The main core activities of CH ane forestry, agriculture and tourism
These economic activities only generale small anmeal revense for the
municipality, It is common practice in Malavsin that the major of Local
Authonty's (LA} revenue comes from development and commercial building
tixes. With small revenue and small aumber of expertise 10 manage the
Junsdiction area has made the assessment unfeasible. Therefore, the landscape
gualities keep on degrading and land use keeps changing. There s an urgent
necd for an acton.  Wating for a nght time with o perfect and tedious work
requirement is simply not a better solution.

The scenic beauty consideration 8 needed as CH district’s landscape is
expeniencing huge change in the land use (Mariapan et al. 2008; Kumaran &
Ainuddin 2004} The key to this problem is to utthze the existing resources.
With this regard, the physical landscape study in the visual assessment will
improve through more comprehensive area selection and desk study using
aviailable data provided by local government,

DATA ACQUISITION AND DATABASE DEVELOPMENT
Data Acquisition

The primary data consists of site survey and field work in the case study area,
For the research, the data collection involves:

a) Interview officers from relevant agencies on the geospatial data
development, availability and accessibility:

b} Field work study using photography method to collect the landscape
scene 10 the chosen point along the existing road, The points were
depicied from the road map with geo reference based acquired from the
Pahang State Public Department and,

ch The respondent assessment on the photo landscape scene using
assessiment sheet om scoring scales.

The main secondary data sequired from the vanous acencies. The easily
sceessible data that can be utilized in the assessment area is mainly from the site
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plammmg data from the Town and Country Planning Department and supported
by other technical departments. The relevant eagily pecessible data for
landscape assessment of the caze siudy (Cameron Highlands) are land use map;
romd map: historical data point; mountain data point: landform types and slope
pnalysis dota; nver map; wounsm atbrection pomls map. #nd lown centre point
map, all with commoen scale of 16336 and opographical data map with scale of
250,000,

Crther data including written report and plan have been collected from
planning and various technical departments in the different levels (Federal,
Stute and Local) such as Malnvsia Plans, Mational Physical Plon 2002, Pahang
Stale Structure Plan, Comeron Highlands District Local Plan 2005-2015,
Technical Report of Cameron Highlands Local Plan 2005-2015 and Technical
Report of Cameron Highlands Landseape Master Plan 2007, The details report
for the case study s significantly wsed o support objective visual landscape
assessment in the research.

The database for viseal landscope ossessment was designed and
developed {0 support wisual strocture and landscope features analvies in
ohjective measurament In the shudy, there are twi tvpes of dats namely
topographic dma and landscape features  data within the database. It is
developed based on the conceptualized GIS to application of vesual lindscape
For cose study area. The gathered data s stored s primary form, where
analysis can be readily prepared for more quantitative and rational based on its
necd,

METHOD
Viewpoirs Sefection in OIS Application

The selected pbsgrvation point and inpul surface (e.g,, DEM; TIN data) are used
ay @ haseline in measuring visual [andscape guality. The viewpoinis wene
selected along the landscape corridor (existing main roud ). The selection was
done using the digital road lines map and sttraction points. The sclected
viewpmnts deployed in between 1 kmoin distance. The further sclection of 48
tesl scenes wis made based on the viewpomnis and direction views. These views
were then applied on the ground using photography method.
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Fieldwaork-photagraphy Method

The photopraphy method used for the validity test m perceptual test as the
methed valid ond accepiable in landscape assesement from esiablished literature
(e.g., Torres et al. 2007, Hull & Stewars 1992), The photographs are taken with
g height of 1.5m in the selected view point along the existing road. The
determination of the point 12 based on the objective assessment scone result that
mcludes from high to low visual quality. The photograph by slide method of
analysis was emploved in the 48 scenes. Shdes were presented to the small
group of respondents who have no background in the related landscape and
design knowledge, The respondents participate voluntarily in the assessment,
Instructions were given to the respondents (N=44) that referred to the individual
perceplion on the scenes with a8 judgement on the attrectiveness and unequensss.
The respondents were given o brief orentation to the region, Mo discussion or
explanation of mmporanl lendscape features influences the assessmenl wis
presented. The respondents were required o rate scenic beauly of the selecied
landscape scenes on S-point scales to facilitate respondents in giving a definite
judgement on mting. The adopted Likert scale applied in the research was
cutlined as | is not aftractive; 2 is less attractive; 3 is medium attractive: 4 is
attractive and; 5 1§ very attractive, The 10 point scales applied m the physical
landscape features for expert assessment 15 unsuitable 10 be adopted in this
preference study as it creates indistinguishable rating judpement to the
respondents.  The photo scene slides shows were presented one at a time for
approximately 10 o 15 seconds per shide.

Plhysical Lundseape Features Assessment

Visual structure of landscape analysis in measuring the visual landscape
involves distance zones, Viewshed analysis, visibility, angle of elevation, and
angle of depression, As for the distance zones, the siudy accepted view is
divided into three distances namely foreground (short distonee view), middle
ground (middle distance view ) and background (fong distance view) (.., Zube
et al. 1984; Litton 1972; Craik 1972; Appleton 1975; Higuchi 1984). For the
case sty the tropical rain forest tree top height s considered a5 dominant and
commen ree. An inlermediate zone (camapy] of contineows foliage 15 9 o 18
meters (30 to 60f) (Federal Department of Forestry 2008; Kumaran &
Adnuddin 2004). As for the GIS apphcation, the distance analveis 15 conducted
using the proximity pnalysis (multiple ring buflers), The three distance #ones
are sel using buffer distance wvalue determined from the viewpoint as input
features. The Viewshed analvzis in the siudy determines which space is visible
to an observation point, The tirst step for the caleulation of visibility analvsis is
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through the wse of the 3D analvels [or Viewshed analysis tools. The selected
abservation viewpoints and input surface (TIN data) are used as a buse ling for
this ananlysis with an appropriste outpul raster based 10m- square 1o 30m-square
for local context. Meanwhile, ibe derivanion of the angle of clevation, angle of
depression is based on the GIS application.

The result of the Viewshed analysis using G158 30 analyst is in raster
format, Then, the data was convered into vecior format data. This data was
overdlaid with o GIS proximity analysis resolt (o understand the  distance
dimension in visual landscape, Alerwards, ling of sight analysis will be used
for calealation of angle of elevation and angle of depression,

The angle of elevation for visual landscape analysis is applied to
urderstand the sesthetic value of moontainons lendscapes (Figuee 23 The
appreciation this landscape is based on the decisive degrees of angle of
clevation, Himeno et ai, { 1999) affirmed the effect of distance from the observer
1o the landscape elements can creste massive, inviling or feeble impression
Higuchi (1984) introdueced the mange of angle of elevation is suitable for
mouniainous landscape viewing that give positive impact to visual quality.

Exavpie of Angl of Bivatin

i m 10 j.4m 1m 148 1 T

Figure 2 The cross-section of lind serfiee for angle of elevanon
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Meanwhile, as for this study, the angle of depression is appropriately
applied for water elements (lake or dam) and deep valley near o the observer
(Figure 3). The limit of angle of depressiom is when the point of incidence
approaches the eye with 30 degrees (Higuchi 1984). The important use of angle
of depression is to determine the distance feeling and openness, The appropnate
use of this analysis is identified through the landscape types (i.e., mountainous
Inndscapes and waters capes) and its concavity. The observer height set in this
study i 1.5 meters. The baseline data for the line of sight analysis 15 30m TIN
data {naked earth) without considering small features that may impede views.

Ecanpii anglt of Deanicislin

EakEk

REERsERaRkEEe

(SRR L

Figure 32 The croas-séction of land surface for arigle of depreasion

The analysis and measurement method in the study with regard o
expert based approach and input from established perception based spproach s
on the fandscape elements m the visual assessment. Few modifications are made
to surt different available datn and chamacteristic of the study arca The
fundamenial used in the study involves o combination of visual structure of
landscape and the visibility of landscape features in the scéne.

The critena are denved from  (he  consideration of londscapes
{vegetation), presence or ehaence of water, topography and the sign of a human
being. Principle of physical landscape structure was used in the study to develop
more explicit and objective measurement erieria, The criteria were divided into
seven elements with 4 given mbng eategories namely high, medium high,
meedivm and low, The calculafion of rafing has taken consideration on the
direction view and visibility i the viewpoints, The foundation elements used in
the evaluation is almost the same as to the photograph assessment. The Likert's
scale is used to give the mting score to ench of the lindscape elements in the
measurement oriteria table, The scale is given from | to 10 divided by four
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categorics. Six clements except scarcity are summed and calcuiated 1o get an
pverage score. The scarcity value is suppested 1o be isolated from the
caleulation amd used for record and refcrence only.

Sustification on Topography amd Landform

Lothian (2001} has classified the lindform types in the study arca by the scene
in the photograph, As for this study, the digial data of the Tandform types
(vector format data) and TIMs data model { from digital contour lines data) are
wsed 1o denve landform clossificaben anolvsis es well 65 the landscape
compositional types (concavity). The topography charcter iz identified through
elevation profile, DEM data and line sight analysis. The elevation in the study
grea s from 0 mofo 2100 melers, From the case study, there are six types ol
landform exist in the study arca namely valley, ridges. saddles, mountain, hill
gnd summit. Through the line sight analysis, the shape of the landform can be
identified including w shape, comcave, convex and varety throwgh  their
prominently visible shepes. The rmating eriterin are clmssified  throughout
topography profile wherein it is becoming more mteresting o8 it gols steeper or
more massive, or more severely or universally sculptured, Other important
criteria in topography are mountsinous background with consideration on the
ungle of elevation

Justification on Vegetation

WVegetation i5 classiliod a8 deseribed in the lind use data types. The man made
elements is cateporized as urban uses. The primary consideration in rating
crilerin for vepelahion is natural semings, fea plontation aren as well as other
agriculture or the combination of them that create varety of form, pattemn and
festures, The existence of vegetation/land use diversity alse has o ¢lose
relationship distance views which gives a significam quality a5 well as
landtorm, topography profile (angle of elevation and depression ).

Water Element

The selected river line's data in the analvsis is based on the main river lines; The
presence of lake'water body i the land use data set is also being taken into
consideration in the assessment. The judeement of the waler's presence includes
the degree of water domimates the sceng, It s identlied through the shape
{winding or straight line) (Appleton 1973), distance perceplion views (Appleton
1975 )y and the sum of appearance {(Herzog 2003; Appleton 975}
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The angle of depression gives a visual relationship between the surfaces
of the water body. The relationship is strong when the angle is 10 degrees or
more and loses its elanity when it reaches 2 degrees (Higuchi 1984), However,
an angle of depression in 30 degrees makes the surface appears 1o be near and
give a sense of uneaze for fear of Mlling (Higuchi 1984),

Paositive Element

The positive element is recognized by land wse description and reference Lo the
local plan report. The mting consideration s on the imporance’s level and
distance views. The constderution will indicate 1o which positive clements
dominate the scene aF niodl,

Consideration of unigquéness based on the presence of posilive element,
distance zones and landscape environment settings, The assessment on scarcity
8 W0 give a writlen justification of the scenic features that is rare or umigue in the
study area, The rating iz classified by the degree of ranity and the opporunity

for wiewing in the study area,

The imporant value of landscape elements for cultural and historical
features is solcly depending on the locel character of the area. These elements
can be identified through the mput from relevant reports and plans. Moteworthy
scenic scenery thad bas been siressed out in the Cameron Highlands District
Local Plan and the Technical Report of the Landscape master plan 2007 case
studies of Cameron's highlands is identified as helow:

a) forest landscape has a high value in the region as most of the area
gazedted for the reserved forest and has o bistorical value,

b1 Agrculture land in the study ares has special influence to the scenery,
particularly in the valley area;

¢) The most famous and ouistanding view is tea plomation area in this
region characterized by the upper ranges and valley area;

d) The notable special choracter of social value i the aboriginal settlement
in which has a close relationship with the nature; other historical and
culturel buildings that are significant to the case study ares as stated in
the Local Plan.

g The aesthetical value of aborigingl settlements and tea plantation arca in
the visunl quality for tourtsm also has been stated by Clifton (2006) and
Fun et al. (2006).
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The mting for the negative cloments takes comsideration on the distante
perception views and the degree of the element dominates the scene. The
element is identified by using land vse datn 221 and descripiion of land wse
tvpes, The element that gives visual shocking and intrusion 1o the scene such as
dumping arce, substation 15 cotegorized as a negative element

EXAMPLE OF TECHNICAL SENSE UNDERSTANDING
The analysis is able 1o identify the potentinl of horizontol plone view from

visual corridor such loke und Oal plain. From the analyvsis, | point was ploited
near W the Habu Lake, This point was o the Lake Houge,

Figrwre 403t Line of sight analysis from Lake House to Lake Habu wsing Archap
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Figure 4{b): 3-dimensional view of Habo Lake to the backpround using AreSesne.
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Figure #ick Topographical profiles of Lake House's view

We select one of the points sinuated at Lake House which confronting

Luke Habu Lake. As refer to the Figure 4(u) to 4(c), the analysis shows the
angle of depression of fhe point is about 21 degrees with 200 meters distance
from the lake. The result demonstrates Lake House present a wide angle of
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incidenee enough toothe viewer, The large angle of depression with the eve level
being ratsed 10 30 meters height will give a feeling of openness to the viewer
The background view ol the lake is mountwinous landscape with angle elevation
of 6.5 degrees which s pleasing Tor viewing (Higochi 1984)% 1t is showed the
existing Tudor style resort of Lake House was built properly by someone who
understood how impressive the lnke and overlapping forested mountain view of
Mount Kacu would look on the hill station with barge angle of incidence,

The anslysis ol the horzontal surface exphicitly showed the useful
information that can be documented for the purpose of fGeld works and
planning, The detul analysis of physical features using the accessible data not
oy can b documenied but slse capable in explaining the charaetenstic of
landscape structure,

VALITY TEST: PERCEPTUAL TESTING

The study describes the distribution and correfation between the preference
studly analvsis and the physical fexiures based nssessment, The calculation for
correlation makes uwses the Pearson's cornelation cocfficient. 48 scene slides
witre used in the study, The same evaluation based on the expert measurement
criteria in the nssessment i applied using the scenes of the preference study
ablaingd from the viewpoints mmd direction of view, The gosl was 10 test the
validity of the propose assessment. 1L was determined if the landscape features'
assessiment, eould produce the similar result to the public preference tor visual
landscape guality assessment in the case study of Cameron Highlands.

The 48 direction views were subjected (o an expert assessment using
objeclive  measurement  criterin  supported by physical  landscape  featune
analysls, The Likert scale was applied in the assessment 0 assign the rating
vilue from | w 10, Meanwhile, for the perceptaal testing, the same scenes were
presented 1o the group of students from Universitn Teknologi Malaysin. A by-
alide method {Brown & Daniel 1984; Clay & Smadi 2004 ) was emploved in the
testing. The given scale 15 from 1 1o 5, with the lowest vatue (1) indicates not
attrchive to the highest value (5) indicates the most attrmctive. The range of
rating scale Tor perceptial lesting i< somaller than physical assessment scale. The
reason is (o ensgre the observer have easy and explicit judgement on the: rating
seores, The examples of lnghest rate visual landscape are shown in Figure 3,
while the lowest rates are shown in Figure 6.
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Figure 5; Exnmples of the Highess Bated Slide of Visunl Londscape Quality

The suecessive interval method is applied in the analysis. Tt is used to
obtam interval measures from ordered catcgory data (Bliskche et al, 1973), The
caleulation mvolves the compmtation of frequency, proportions, cumulative
proporions, conversion, standard normal deviates (& scores), density Tunction of
probability, scale valoe and interval datn value. The calculation s computed
using excel software, The tabular date 15 keved in info SPSS statistical soflware
that includes mean score and standard deviation. The percentage of distribution
of preference score will address key indicators for the improvement of the
miedsurement  criteria  development  developed for the visual  landscape
Assesament,
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The associatwm of objectve measuremenl critens - score's resull and
preference study (photography  method) & analysed o verify the relative
comsistency of valoe to the same scenes.  The cormelntion's analysis s prepared
in the SPSS5 wiabistical package o prove the reliabibity o the plivaical
assessment through association corrélation and Pearson significant result.  The
companison analveis will demonstrate on association of given emiena o
surrppate (he photwography mrethods © record the preliminary nssessment doti
before field work study.

RESULTS AND DISCUSSIONS

Carrclations

The relationship of the physical assessment and percepiunl response o the scene
wits conducted, The study describes the correlation belween the preference

study analyses ol the physical assessment score, The calculation of conelation
used the Pearson correlation coetlicient,

by MR 1an
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Table |: Correlations of Perceptual test and Physical Based Asscssmicnt

Landscape feptures { Pearson Correlotions Sig
Preference & Physical 443" (Ml
F!atlng_ & Un'iquenﬂs Al LM

An examination of correlations between the physical assessment and
perceptunl test of scenic beauty shows a modernte association between rating
and physical features. The correlations proved 1o be significant {p=1000 with
significam at 0,01 levels) as shown in Table |, This showed that the physical
assessment in this study 18 sulficiently acceplable to give planners or landscaps
architects reasoned and objective judgements 1o visual landscape quality, Ii 1
identified also that the attractiveness has a strong association with uniqueness of
the scene. This supeests that as the score of altcactiveness 15 incrensss,
cormrespondingly people will give a high scere o unigueness of the scene,

Tabbe 2; Cormelstions of Physical features

Landscape features Pearson Correlations | Sig
Topogrphy _..5'3?:‘ )
Landform | 572 K]
Vegetation ' w7 {20
Positive element , REEY A7
I_‘.'-Eg}ir clement I.'il 14 _.Ji'ﬂ‘

*, Correlation i signi ficant ai the 0,05 luvei
+* Correliison i sigmificasd at the (L fevel
Further examination was conducted using correlation analysis between

perceptunl response to the scenes and landscape features/attnbutes rting score
from the physical assessment.

The result of correlations and associsted P- values are presenied in
Tahle 2. The sirongest wssociption i the water element (D919 follows by
positive element (0.733), landform (0.572), and topography (0.527). The lowest
associations are vegelstion (0.297). However, 1l is significantly comrelated with
P=6.02 at 0.05 level of confident. Tt is also found that all the features have
signiticant correlation except for water element and positive element.

Perceprial Tesis

The study also demonstrates a limitation through the perceptual lesting of same
scenes. Even though the measurement approach proved to be reliable, yet some
isgues should be addressed. Fimstly, the physical mssegsment could not show the
detailed present of the visual guality conditions of the area. Secondly, the
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judgement on the vegetation cover should be done thoroughly as the correlation
between these features i3 weak (0.27) The respondents showed o difTerent
pattern of attractiveness of scenes by various vegetation covers, The natural
setting proved o be a fuvourable scene to the respondents. However, the
combination of forest and agriculiure in the scepe was seen as less gliraclive in
comparison o the agrculure scene only, Additionally, the village setting
received o higher score as compared to the residential arca follows by the urban
land wses.

EI
| H
— -] H

Frgure T The Distribution of Perception Analysis and Test Scene al Lake House,
Cameron Highlands (Mean 3,52}

Figure 7 shows that the score mostly falls in |:11ing value - giteactive
scene (4009%%). Meanwhile, about 29% of respondents agreed the scene is
medium attractive Tollows by very attractive (18.2%). From the distribution
analysis, it is also found that respondents feel the scene is not attrctive (2.3%)
amd bess attractive (9.1%). However, based on the physical sssessment. the
seores lie on the highest quality rank (7.8}, This suggests the dominance of
water presence in the scene is strongly miving positive imfluences 1o the scenic
beauty value. Nevertheless, people temd o reduce ils value, conirol by the
condition and guality of waler (colour). The water perceplion valee is sirongly
depending on the current quality condition of the water,
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Figuse B: Distribution of Perceptual Test and Scene ot Point 20 {Mean=3,48)

Figure 8 shows the scene with the presence of the water elements. The
element majorly presents in the [oreground with moderate dominancy in the
scene, The waier condition (colour) i average, From the distnbution graph of
pereeption analysis, most of the respondent agreed that the score 13 #-medium
abtractive [36.4%0), This follows by attmerive rating (34.19%), less attractive
(15.9%) and very attractive (13.6%). The analysis also approved that water
condition influences the score rating. The average waler condition i the scene
may influences the score lies 1o midium attractive score rather than attractive
However, the mnalysis shows the large number of less atiractive (15.9%) as
compared to the scene at Loke House This suggests that the domimance of
wiker presence as described in the measurement criterin of physical assessment
tends to affect the score value. The physical evaluation indicates the scene has a
modeérale score in topography (6), landform (6) and vegetation types (6.7).
These feature consulerations affect scene’s score value,

183 C 20T by NP



Mapinnr Mol Mooortee Vil o Alatirod Niam il
P Belaldliry: Ve af' ) ‘L Lauulose Fradires Mt esacul i Iiglebosnds TS PRty

Figune Wnh: Scene st pobrt 9 (Mean = 2.08)
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Figues %iby: Scene ol pod 28 { Mean=4 100}
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Figure "We): Seene ot point 18 {Mean 355

A for vegetation, we genceate the distnbution graph of responses to the
scene, The three scenes show the presence of agriculture fnnd wse (vegetables
furm) in the fore ground and middle ground. As for the analysis, it is found that
the preseénces of agricalture land nse may increase the mting score of the scenes,
As Tor both scenes have a high score with a seene ol point 28 (mean= 4.000 and
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seene at point I8 (mean is equal to 3.55), refer to Figure 9. However, as we can
see the combination of secomdary forest and agriculiure for the scene at point 9
{mean=2.99) affects the fecling of less or not attractive with responses score of
less atiractive (29.55) and not attrective (0.8%) The wegetable's famm 15 not
dominant in the scene and present in the middle ground. This suggests that
dominancy of the agriculture, in the distance, zones affect the responses score,

il il . PRI, S

Figure 100a); Scene at point 56 (Maan 3,55)

#
P R
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Figure 10(B); Seene at pomt 43 {Mean 2.57)

Figure [{e): Scene at point 38 (Mean 2,61
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Further analysis for other Tand use types can be seen in the Figure 10,
The three scenes demonstrate visual landscape of the built up area with & scene
a (village), scene b (residential area) and scene ¢ {commercial and business
arga). As wecan 2o all the scenes present dominance buill up area. I 15 present
at the foreground and middle ground views. The scene test (a) shows the highest
mean score (3.55) as compared 1o the scene b (2,57) and scene ¢ (2.61). Most of
the respondents agreed thar all scenes are altractive with the highest percentage
of the seene a (5227, It [ollows by scene ¢ (45 46%:) and scenc b (40.971%),
It 15 [ound that respondents end fo give high score o village scenery with the
moderate attractive {27.27%) and very attractive (6.82%) than both scenes. The
scene b and ¢ demonstrate a similar result where the large percentage of people
feel this scenery is bess or nod attretive, However, the scene ¢ shows an inlepse
impression on the scene with the higher percentage on sttractive (45.46%) and
not attractive {13.64%) than the scene. This suggests the commercial/business
areq scene 15 the most unfavourable than residential area view.

CONCLUSION

[n this paper, we have proposed and developed objective measurement erteria
ol visual Tandscape Fealures using accessible physical data, The consideration of
lanidseape features in the visual landscape assessment includes topography,
landform, water element, and vepetstion, as well as positive and negative
elements, These can be done throwgh the combination of visual siructure of
landscape analysis using minimal physical data in GIS application, Validation
fest for the objective mwasurement shows that i1 s acceptable for applicaticn
(p=<th 01 and moderste association 0443 ) in supporting expen based assessment
on visual landscape. Moreover, the study demonstrates the uniqueness of the
area has o moderae correlation with the altractiveness score. This is
contradicting with the assumption made for the physical assessment as the
unigquencss may be found in the low visunl quality, The reason is the unigueness
alan can be seen i the scireily Tactors where the mone iy the element i ihe
more polential of being unigue the area will be.

Comelations of the londscape features and preference scorés suppes
that the objective measurcment criterin have iz own  limiiation. The
measurement is hardly to identify the present condition of the visual quality.
The visual quality condition provides sigmficant impact 1o landscape value 1o
certuin landscape Features. The apalysis shows water follows by vegetation ane
significontly influenced by the cendition of s guality. However, the siudy
khows the presence of water still provides o pozsitive impact and ligh scores o
the visual landscape valoe. Further snalysis and discussion on the vegetation in
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the study suggests that more detail consideration should be taken for vegetation
criterin.  Village 18 more preferable than other built up areas [(ollows by
residential area and urban uses. The agriculture views which dominant in the
soene 15 preferabie than the agnculture that present in the middle ground view
only. It i2 also found the quality of the agriculture view 18 mffuenced by the
concition and manageable view, whereas the combination of forest and
agriculture at the foreground and middle ground is less attractive (lower value).

The study provides more reliable objective measurement of visual
landscupe for highlands tounsm planning. The method is used to reduce the cost
of implementation and provides more details documentation in technical sense
to support vigual landscape assessment. This will also assigl planners (or
proparing fieldworks in supporting the expert based nssessment as well as
planning and decision making.
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