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Table 1- Criteria for assessing the aesthetic quality of landscapes and modeling

£
£
i
&
e

'
[} L 8
c B =2 S,
g 5 5 - 8 5 5 . 2
me R 5 8 a s ¢ = s 2 2 § 8 &
s 9 = £ a = o S & =
o «Q @ wn o o8] =) o > = > > > = QO =
o <5 2 5 1<} = = « = (] ] « o o - N =
g%gg§§§,£222.2§32%2 pLoen
o o - v o ) @ .
2 n 223 3y~ 282535228 Criteria
= < 2 2 N B =, =
B s B8T E I Neg8 28 328 8 L8
S = B N T E B B NS : NN N
® 2 o 9 2 8§ N g4 © © v v B 9O N
N & L 2 S g =
o o N
(e0) = o
(651
(=
(o]
Sl (rl oy 55
Diversity of natural and
\ human covers
e % s . % Ry PR eSS
Vegetation form diversity
a v99 OB, eSS e
W 9 Trees composition form
sl 4 p 3
Water body form
SNy g9
| J Color diversity

Water landscape
0o 5 S o laie
Rock landscape
S5 Sl yrne g 03l> o late
Roads and trails
Landscape
9 5553 2SRy ojlate
slazgs
Tree and shrub vegetation
landscape
5 hle olS by ol
Gl
Grassy and bushy
vegetation landscape

SR Ogn 5 3 polaws o)laie
Bare and uncovered
surfaces landscape



)
® L 3
c @ 3 S g
=1 Z = 9 S 3z >
@ o
5 4 s 382 _£¢85._.5232¢8¢8c¢
5 [ < < 9o ® D ) =8} 5} =3
S «Q 1) S S =) S 5 5 Y = Y
8 » o 8 o S 3 @ 2 @ g @ 2 a =2 N 2
2§g§§§z,ﬂng.ﬂ§ga%a e
o » 3 LR Y D, L 3 Y o —
= n = g 3 g,_ B g & 8 Ty Criteria
MO o KB 2K N © D 5 N TN
S S 28 n 2 71 2 22 % g 23 8 % 8
® 2 o o 2 B8 ~N N © S v oM P QN
) b = ) S O =
o N N N N
S 2 s &
o 2
(o]
ojlo 5 bogyloaslo o kot
* * *  » *  Buildings and structures
landscape
Ql.o...uia}]a.m
\ Sky landscape
s e . Co obw Cod
Hard surface ratio
F # £ Tyl S
- A N Soft surface ratio
. el
Altitude
- - -
\, Slope

Vegetation type
o PLS Gils 2]

Vegetation coverage

Py se

il 5 x> sloyiisy 55

J.Al.w as ..\.A] Cewsd A R w.: )JaL.A S Og>g0 @L..u‘ 6[&6)_\)15 9 @.»...b ‘_ngu,u.w}.v &‘9." Slass Sygo L )L.xo U"‘
oSe 0 ) S9zge laidy Elgil g5 el (aly a5 05 Ol 5 (el J3le ST (550 ey (F5Sms (£5)
Wb e F U Y o Wl oo

st pAEESY



2B )0 sz ge SlamiS s 5 () (glis 5 sile Sl el (LS s, slap B glsil slael O g0 4 5 jlee
g o Y BV o wSe 12,0 09390 (g, o8 Slaad el Caws 4 o uSe I S

Gl Ty

b )lgs s po G ol i 50 S 5 sl b elgil el s @y e ;0 e (LS50 oS 5 )8 el jlxe

- ,‘d)}.‘..ccg‘&wjo.)/?o)& -
- (SHZ )0 5 ()0 (AL g ojfiie

P Cé ©om

22U zobw (5,500 o s 5 00l 0,50 § S o )late sl Las 4y adl, plais] colis do)s gaze 5l Las ol

e e



k}”‘“’y “_g‘c\m ')o 9 so)b ‘SQL.E Wy ‘ui o,.la...a.' ‘5LQ)L.M L d.dl.» uol..a..} > o lo ..Lo)o &9.0.‘7:.& )‘ )LM u.a‘

sl =

te] Cows 4 dilaie (DEM) g5 )| 098, Jow aids jl oolainl b o 4y elas )| 50 O y90 a4 (55l0 50 S b5 g5 )|

c YO SYOL O B YD N

Qo Ve
¢

,» (Dupont et al., 2016; Jahar@nd egani, 20 CatS oby,l 50 Jolate g,y Leleol p s dal s coas|
Ol u....),ojvvdal s YAFA x FYVY olul ) bo uSe plos dlox 5l 0l Cole, o uSe 28 5
YIY) oy 5 Olow! 51 Sl oo e e b aw leslatwl b e VI (gl nSe el | cal a8 §

a8 5 gline 5 50 b uSe don ol pulal 381 Comdge wlol p b W Se o (GLMJ BURIARERSS

Akhoondi ) & Shgo Ll Jad (o iy asllas 090 ddlaie ;0 (6, X00,5 a5 £4050 (pl 4 azgi b load
Al il il Jad jo b WuSe plos (et al., 2015
Ll oS )l it il )0 e (g Dbl by, 4 pglad 5o Bl (g par (Sl CudS L)
o8l pges il o ol S g o >,k Google Form CJB o daelidun p .28 pdy & g0 dalidon p G2,k 5l (6

CotS B ol cnlgm o Bamogul jlaslicn, 10 .Cépdy Ohse Bolal Ojg0 4 (5,5 dged g 28,5 1,8 axal>

O Shie coid) 0 b (Gub b coas) ) 5l b 0 o K ebie 5 oolimul b 1) ga Vool

R



Olpeds wSe o 4y Baies Fuly ol . le Coled jo wisS eo5lasl 9 b, (Jahani and Rayegani, 2020)

‘ém)dm‘m o dbaz 5l e libcores Sledbl 5! R e b u)f)h)ou&cu])la.m)wl

&85 18wy 0,50 (Jahani and Saffariha, 2020) ailaie b o 31 isls olsl ¢ B amogul cMass zlaw

a5 0l b 0o ;0 0 lebl mlaw 5 (atriel asel> pox> b 1S5S Jae,8 5l eolatnl b 5L 0,50 delisdion 5 sl

5 e 3)lg g ol aid Sl s Jae (29> atly

5 ool (giluJley 4 lal aSlils (595,9 Glaie @ Wosls 5l oolaiwl cys

b b ygel dtwd du & (Bolal ©y90 4 HBle b ladiges ooles rYaiz (9 m

saxie slaasy olases JA Jow 8o (g5leaiys 4o (Shams et al., 2020; Jahani, 2016; Aghajani et al., 2014) wo
Cono b oolaiwl LS o5lw Jled mile g (Claslxe lojen o slae (3lom SInD aY o 0 o s ,e olass o a5

aty, (MSE) las olas o nSile ol cilizee g )T slo sl 5 )] ozg 5 anglio b aSo 5,Shoe b5l 5 Joue

1 Mean Squared Error

'Y



ol e (P B Lalg,y) ad sosmiw R?) T s oy g (MAE) T 3l slhas . Sleo «RMSE) “las Sl o (5ke

2in i — 90)? )

_ Z?:l(.')’i _.')A’i)z o)
n n

RMSE = MSE

.

n (9. —yv)?
RZ — Z;:l(yl }j)z (f) MAE =
Ei:l(yi _yl)

Z?:llyi - 5]\L| )
n

S Baw a5 ol plxil 398 (sla las adawly aSLd LS oy 4 lws ‘h—a @ S % bl 2 e b))

CudS 2l pe rar sliila) slalae (p e e S Jlate bl Jae ol

sl el o conhad pae Cod CoeS o 4 Joe ol 3 JGL ol Sl adhaie (o Jblie 5 a Sl

oo (st Sl pac Jalse 5 Jas

«f%ﬂ‘ug‘ Sl giledde jo Jalate i,

ool Jae ol 5 JUT alosil jglaie 45 (Ye an@hHill, 201
| )
Oeileass ol L (Khaleghpanah et al., 2019; Jahani,

§99,9 yeiin S Olyts Sl Glate (g pay (Ll s Sl lotsl) Joo (29,5 i Ghain 9 63959 (Sl it

SUELONBI JURURVERWAPNE S IYCN WO | JEH PO AR

21 6555,5 FIMEEB L o5 o Bl 5oy il CoksS b)) 6 S mons hasiiy el >

0 olid Giagh Blaal gzl o 5l Gliul Co pae Cod (635 e 5yl el cbla> adlais
Shgo YU Gl coa STU nl i coa S dads iy 0 g deliion ) eSS 5,k sl ddlais bl coaS Jed b))

aels (¥ ) <8 )3 1,8 byl o 50 anel> o8l pgee 5l a8 Fe v lagy adlaie Jblo uSe Vo v goomme j0 S8 0

1 Root Mean Squared Error 8 Coefficient of determination
2 Mean Absolute Error

'Y



Sl o 5 b daliiiows oSS o QI;LBQL{B]QS)L’M Sliee s JLo AB BVA - leo dsliiw s B0isS oSS i
o) YV 5 adl oRiils OMeass £435 9 091 pitin (6550 U ploo 5l B amoguly Odeass i asiils

F LY Gl Ss) se s

Gyl sl Co pae o (535 30§yl s Cblis> aalais
Central Alborz Protected Area under the Management of Alborz Province

‘

NatagRiagRAR  Rsly s SHage Slallle + e yo30

Characterization the homogeneous landscape units

Literature review + Field studies

' I

dilais bl pud g (god o adlala e Sed (shasly GaiCuglsl
Access and regional conditions Prioritization homogeneous landscape units of case study CasS 51,138 31 g lre puand
‘ 1 e (§pay (Ll
Determining the criteria affecting the
SN WEE Cag (1551 igad DS yuusi 9 il S slaasly ! visual aesthetic quality of the landscape

Selecting homogeneous landscape units and determination of sampling points for taking photos

¥

SoipSs
Taking photos

'

ST e B (5l a9 prgleas SBlia 53 Jlide (BUail ; CudS shae (510 lme (53088 g (5 53131
Measuring and quantifying objective criteria of the aesthetic quality of landscape in pictures landscapes and Lookouts criteria

Wodls Lo g 4z325
Data Analysis

v
(a0l ) rgluas 53 ;Blia (g (Uil 5 St (251
A ing the landscape visual hetic quality in images (Questionnaire)
v
(Wastiuwy 51 Jols gl jUial taiunly yuiio 511 planis bl g polas o Ulo j CutsS 51 jlons 2 Jiis (510 jakia) sEoiume uas aSow (55w e
Artificial neural network modeling (Independent variables: hetic quality criteria of images and Lookouts. Dependent variable: scores of images obtained from the i ires)
Il
h 2 v
Eguan guas Su Jao Ll gl pun e sl g o903l (jga] Sraw &y digal SS&
Determining the structural components of the artificial Neural Network model Dividing samples into training, test and validation categories 3 w
- 8
L | 33
! 53
Wy Jae Q!
Selecting the optimal model
v
Jao Cuwlis 3001
Analyzing model sensitivity

v
655u53,8 s |y CBlis Cod bl Bl 5y (EUSLS CusS 515, 5585 paonds iy ol “:,;5
N 2
e

hetic quality of protected areas for the purpose of tourism

A decision support system for ing the landscape visual

o293 1l (pgte Juo Y S

Fig. 2- Conceptual model of research implementation

¥




¥ Under high school diploma & diploma /a5 9 plus 43

“ Associate degree & Bachelor's degree/ ..lui )l g Jls,l5
¥ Master's degree /o )l ol )l
B Phd/ 8 " Male /T~ Female /ils

s’ o Slglpd w0 yd &9 38 Hl0g05 -0 &
dolicliow y o asoS JoosS

Fig. 5- Chart of frequency percentage
distribution of the questionnaire respondents’
educational level

€S 5L oyl e (Slglyd waoyd @398 sloges —F S
oLl 9 olgil
Fig. 4- Chart of frequency distribution of women
and men’s participation

Vo



80-90

70-80

60-70

50-60

(Jlw) s 03l
Age range (years)
'
e
h
[=]

w
=3
IS
S

g

50 100 150 200

s 03b Sl 31y pa gl
The frequency of each class of the age range

Fig. 6- chart of Frequency distribution of the questionnai age ranges

(olal Ojso 4 aS 9,05 Yo BT olaws g e Y g0 b SO
» k> s ol dl-Me.Yﬁ&«éﬁ“e-\é%fw@!?-\é
S aipgy Joo g3l Jos 5l ol sloaSid (505 5]

shlo g oo ools ijgel A ¢ el =l Glle ool

G Y 5l el glacaS 5 pol> Guagh jo

‘41& 310 siledld &g b ol on
))5}55‘!)5» A g3l Gl 9> Y
Jp;&UmASM’IMae\e)U}L»&{MLM
P 0O9$ 7 «839,9 e V) VAP JLSlu b Joe
i) Glp e (aan (omas 4SS e LSl G i o

R PR W ob)jT é)iué)f RV la cbles

) S (35 Jho 50 (L gman (omas Al dlgy HLSLe s Y Jgua
timal structure of the artificial neural network in a model of landscape visual

Table 2- Resu“ts

aesthetic quality assessment

=95
The output layer

Jol ples 4¥
The first hidden layer

Ao g LSl s S g
Structural features of the network

Multi-Lay rceptron
Linear
Levenberg- Marquardt

1

Network type
JGsl b
Transfer function
Siletinte o595
Optimization algorithm
2 y9,98 dlows
Number of neurons

Multi-Layer Perceptron
Log-Sigmoid
Levenberg- Marquardt

6

\ 7



Ao s par (GELBy§ CataS b5l Gl Mty (Fgan (omas 4 Juo jlsbe @l -F Jgu

Table 3-Results of optimal artificial neural network model structure to assessment landscape visual

aesthetic quality

Slaxs) aSd ailyi s

1S o
MSE RMSE MAE R? ool (lagysg e
Data Network functions Model
(number of neurons) g
"
0.085 0291 0234 0.72 il Logsig (6)
Training
s e
0.156 0.394 0.295 0.75 T o
Validation v I
o 2 ulti-Layer
0.081 0284 0225 0.70 i Perceptron
Test
0008 0313 0244 0.0 ,&i

SRR

Srar sobdlo; ceaS @ 8 Fee Slil (WSl b plp (29,5 9 jexie ) L plp lagog,g slass

. .
5 (St Sl L) JBlie g par (3 lbloj codeS

Lo 45 aisSilos am3 o 5Lt |y 90T g (oot lizel

b cbli> cod bl ble g pa (Sl CoiS b))l g (Gmoie
‘531.3')’)‘ 5 (St S ool Cewd @ Jae YL cobls Slo ases ol .o
ol ibla> Sl g cblas cou gble saiyg) 9 b 0 0,8 L (6, K80 5 Baa b cbl> cos
sl galiwg @ ol JST Ol 5l pise sasmslid 4 el e oy (e bl o el des
A0 Se 4 capd (nl 428 09d 0 Az s Jde (29,5 9 Bas (la e o S92 ge (b

CobS Dbyl 0 mae aSis CBs (1Y) (ge;l Al e 40 Ay oo 4 axg5 b (Shirani, 2017) el

15 55 Jahani (2017) el s 155 s (stae ghans 5l (6, 850,5 Bas b cblis cow gblie bl o ar ool

anlllan b b a8 5g0s L3l |, JSim Jlaie o5liily) CoiS b)) @ilodie 5o omas a5ed Sl 595 aslllas

B)ls Slsep yol>

ARY%



Train Data Plot

T =
: {—Target Data
|~ = Output Data

5F T

»
n

£
T

Output/Target
w in

2.5

40 50 60

Fig. 7- Difference between target and predicted landscape visual aestheti

Validation Data Plot
T T T E 1
—Target Data
- = Output Data

training samples
5

=
n

Output/Target
L bed
wn w (7] -

~
T

1.5 1 1 1 1 L L
0 2 4 6 8 10 12 14 16 18 20

Validation Samples
.

.
RESWRICEINPIE - WERRNV-Y, XU, VPR K SUTPIPFPIIEE RIS JOR-KJE NEEIRY BT
predicted landscape visual aesthetic quality in validation samples
Test Data Plot

4 T T T

T —

. —Target Data
|~ = Output Data

Output/Target
w

T

2.5

0 2 4 6 8 10 12 14 16 18 20
Test Samples

03031 B0l 35 0 (Lo 9 (ki Jiin (g puay (FE Ll § CrhaS ST S
Fig. 9- Difference between target and predicted landscape visual aesthetic quality in test samples

YA



SIS gy oo (glons L o) oS i g5 &y owae 45 31 eolitasl L (glaalllas o Sacidi et al. (2017)
wiz obi)l g Stz gl (ygum I 5 Sl DY, 4 S (Egtan (omac 4D B (109 S Bge ;Sko ] addllas gl
iS5 55 ] 5 Sl Jahani (20198) axlllae (prizees 55 S (5l yras 3 o a5 Ky 5065 s i gz 0ylene
byl Gilwdae (o o prienis b eew,S ) mlS b awslio ;o oYL CEs egian mac aSS (g5l Jow s

slglivg s S )L bl Sl ) cotS diw) ;o ool pboxl Gldlas .cils K> jlate «.’L‘“’cs’l*’) CoedS

@}-’ﬁ‘%ﬁfﬁ P8 5 ol olate i o

qdﬁ&mg{}%@;‘m@%mﬁ o ,Lze

sp b aS ol ssnlie Hhaie e Sl CurS oy VY alS s ,0 00 B

5 la gy 4 o 0l aS ol dilaie (pl po Lol Jad jo ale GigaS Saks,; )l

14


https://www.magiran.com/author/asghar%20mohammadi%20fazel

Jus slag ey
Input variables

. 4
Cblis cand 3blie Blie (5 par bl 5 Code (ot 55 Joke (5l it Copibins g 6 eSS

5o iols olaisNges Cbli> cov gblie bl 6 pa Slolo) cuaS o) 85U (p i cud § 4 Jiby

25,5 Sl HledS Sl 1o guwe B 5wl 0je> c3liily; cuaS b, o Ahmadi Mirghaed et al. (2016) asllas
5 liee s alog, S5 (LS by o515 Ol (258 mlie w0 ol (LS sy o sl lre oS
SolSiss aboz jl bl ;oo 59,15 (5 5Vl Saglyl o Uil CohS 5yl 5 B jlhns o 4 i 03
Jahani and Rayegani (2020)  yuzes auills |y poew (508 5,0 Jil bolas g oo yiws a8l o oliwg, 5 (50
sy A ly ol e g (Shw slaas daosl> dadis (ol lolre (JKiz Slate (g par uinS oLl 50 093 addllas o

didged Byre )15 36 sla Sy o fee Olye



al/&l
3.60 +

340 +
3.20 +

3.00 +

Joe e
Model Output

2.80 +

2.60 : . :
0.18 2.76 5.33 7.90

ui o).ﬁ.'..n
Water Landscape

b/o
340 +

3.20 +
3.00 +

2.80

Jewe e
Model Output

2.60 +

2.40 1 1 1 1
1.46 1.87 2.28 2.68 3.09

oS ey ey
Trees composition form

- w N\ -

3.30
3.20
3.10
3.00

Je o795
Model Output

2.90
2.80

2,70 : : .
1.84 1.91 1.97 2.04 2.11

A

LS Jdgy o2l
vegetation coverage

P a0 yliie 1l )L\f).ui; Gl itin s it S Lly ) CadnS Ol ot Wigy (o 10405 -1 K&

P g (Bl i 9 LS 50 wuS S
Fig. 11- The graphs of changes in landscape aesthetic value in terms of influential variables: a Water
landscape; b Tree composition form; ¢ Vegetation coverage

AR



=

S 25 AR
Orize 5 )0 Vb (Sazn 1 » IS A e lajlns b e 0 5 (&S 05l e by o] &S ol
a5l oolaiwl b iegh ol 5o wastie sl piie (6,5 )54 Sl g oauzmy Laily, anS YU cds 4 oloiws jelaieay
Ohgy & Bl sy (I3Lblo ) CuasS b5l 4 edazn laanTb jo siae (ileJae by plyted egtas onac

aY S Load olb eas aSd a4 sl Li gl ol b ad el sascllis il ol 5,5,

rar LBl ) CodS bl Go S e 50 (93 Sl (a5 adeeSn o)X T &6 9 B
Syl dl bl o pae Cod (655 e ] ool cblas ddlaie o L;)iwo)f;‘a»bubu} sble o ble
S5 Ghle Bl rar (LS CokS 2 blas 5 polie (25T IS GIE Lo ST Grizen

(6 5%53,5 Slo0s53 oo 5 Vo it 6y il 55 & s 5 6 K805 e b clis

U’““"bjf’ o..a.‘).b IR 4\3‘)| JAA .))..f‘sa )‘)§ df)d.al.a).a Jj‘ ““"5"3‘)0 . . ‘u.’oLDu:utj.’oL.A)é o\b)...mfg;).o.uo
Gan b bl cod gblie jo i (6 ‘;}L&“m =

oS ) dolitin . eSS 4 5L e (599,5 sla,L

S S e Ol e S Ol 4

XA iy
Gty b ol oo o SeS & a5 el (5,800 8
ot Ol g S8l s Hlate 5 e s lils;

o w2l 1) Alie Gl lSilepg 55 5 alie S35lsS]

co gblis 10 5,5%8 55 slags; 5 6,550,5 sl S & 2l wlbie s 2l plaisl (2 slags; (alulis

al)l Joe 5l eolatul «@ olubis ble g pa c3bols) cuiS Sbj)l 5o lae 005,108,506 O o,laie) clboles
S5l b cblis ot 3lolie oins: alte SoilsST Lld (shls Blolie (s GSLbly; S8 ) g oud
Syl (59938 £inaz g 0ol cbilis adlate 5 Jlax 43w g jex Y (o S azren oy, 5 (SlwnsS

59 ble s rar slialy; cuwaS Sbj)l s o S cand anngl Sy SO5ST Gle 2Ul sl ylae 4 Hlate Jb )

Jo Jad ez

Yy



Refrences &L

Aboufazeli, S., Jahani, A. and Farahpour, M., 2021. A method for aesthetic quality modelling of the form of
plants and water in the urban parks landscapes: an artificial neural network approach. MethodsX, 8, 101489.
ADE: Alborz Department of Environment, 2020a. Introduction of Central Alborz Protected Area. Available at:
https://alborz.doe.ir/. (In Persian).

ADE: Alborz Department of Environment, 2020b. The physiognomy of the natural environ@nt of the central

(southern) Alborz protected area. Available at: https://alborz.doe.ir/. (In Persian).

Aghajani, H., Marvie Mohadjer, M.R., Jahani, A., Asef, M.R., Shirvany, A. and Az 2014
Investigation of affective habitat factors affecting on abundance of wood macrofungi and se y analysis
using the artificial neural network (case study: Kheyrud forest, Noshahr). Irghian Journal rest and Poplar
Research, 21(4), 617-628. (In Persian with English abstract).

Ahmadi Mirghaed, F., Mohammadzadeh, M., Salman Mahini, A.R. i i S.H., 2016. Integrating
visual and environmental elements using fuzzy and multi criteria ev ethods for aesthetic quality

46-60. (In Persian with English abstract).
Ahmadi Mirghaed, F., Mohammadzadeh, M.,

chnol88y, 17, 231-242.
Akhoondi, L., Arjmandi, R., Danehkar, A. and Shaban Ali Bami, H., 2015. Investigation the Tourist's Perception

lous Road's Resorts. Journal of Sustainability,

about improvement of Touris enefits in
Development and Enviror“e*,Z(
Attar Sahragard, F., 2023#Modgling Landstape Visual Aesthetic Quality Assessment with the Aim of Tourism

in Protected Areas

Attar Sahrag : , A. and jahani, A., 2023. Ranking Homogeneous Natural Landscape Units by
Shannon Entr i ethod (Case Study: Central Alborz Protected Area under the Management of Alborz
Environmental Studies, 48(4), 555-575. (In Persian with English abstract).

sadikia, R. and Niknahad Gharmakhar, H., 2019. Estimation of vegetation cover

Province). Journa
Bairam Komaki, C.
percentage and biofass using remote sensing indices (Case study: protected areas of Southern Alborz,
Karaj). Journal of RS and GIS for Natural Resources, 10(1), 1-16. (In Persian with English abstract).

Daniel, T.C., 2001. Whither scenic beauty? Visual landscape quality assessment in the 21st century. Landscape
and urban planning, 54(1-4), 267-281.

De Val, G.D.L.F., Atauri, J.A. and de Lucio, J.V., 2006. Relationship between landscape visual attributes and
spatial pattern indices: A test study in Mediterranean-climate landscapes. Landscape and urban planning, 77(4),

393-407.

Yy


https://alborz.doe.ir/
https://alborz.doe.ir/

Dupont, L., Ooms, K., Antrop, M. and Van Eetvelde, V., 2016. Comparing saliency maps and eye-tracking
focus maps: The potential use in visual impact assessment based on landscape photographs. Landscape and
urban planning, 148, 17-26.

Franco, D., Franco, D., Mannino, I. and Zanetto, G., 2003. The impact of agroforestry networks on scenic
beauty estimation: The role of a landscape ecological network on a socio-cultural process. Landscape and urban
planning, 62(3), 119-138.

Gobster, P.H., Ribe, R.G. and Palmer, J.F., 2019. Themes and trends in visual assessment reswch: Introduction

to the Landscape and Urban Planning special collection on the visual assessment of landscapes. scape and
Urban Planning, 191, 103635.
Gundersen, V.S. and Frivold, L.H., 2008. Public preferences for forest structures: A revie uantitative

Harmon, D., 2004, June. Intangible values of protected areas: what are they? atter?. The George
Wright Forum, 21(2), 9-22.
Hoseini Bay, M.S., Jahani, A. and Mohamadzade, M., 2015. Lan sthetic Quality Evaluation:

Approaches and Criteria. In Proceedings 12 National Confer

Iran, 25"-26™ February, Tehran, Iran. (In Persian with Engli

landscapes. Ecological Economics, 72, 161-169.
Itten, J., 2020. The art of color (A. Sharveh). Yassav S, 192‘In Persian).

Jafari, Z., Mikaeali-Tabrizy, A,R., Mohammagdzadeh, and Abdi, O., 2012. Evaluation of Ecotourism

Competence in Golestan National inear Combination Method. Journal of Renewable

Natural Resources Researgh, 2(4),

Jahani, A., 2016. W@& 0

neural network. Iranigfjour t and poplar research, 24(2), 310-322. (In Persian with English abstract).

network. Jour Forest Science and Technology, 24(3), 17-34. (In Persian with English abstract).
landscape aesthetic quality model (FLAQM): A comparative study on landscape

Jahani, A., 2019b. S
system (EDSS) i
955-964.
Jahani, A., Allahverdi, S., Saffariha, M., Alitavoli, A. and Ghiyasi, S., 2022. Environmental modeling of
landscape aesthetic value in natural urban parks using artificial neural network technique. Modeling Earth
Systems and Environment, 8(1), 163-172.

more failure hazard classification model (SFHCM): an environmental decision support

an green spaces. International journal of environmental science and technology, 16(2),

Y¥



Jahani, A., Hatef Rabiee, Z. and Saffariha, M., 2021. Modeling and prediction of the aesthetics of urban parks
based on landscape complexity criterion. Journal of Natural Environment, 74(1), 27-40. (In Persian with
English abstract).

Jahani, A. and Mohammadi Fazel, A., 2016. Aesthetic quality modeling of landscape in urban green space using
artificial neural network. Journal of Natural Environment, 69(4), 951-963. (In Persian with English abstract).
Jahani, A. and Rayegani, B., 2020. Forest landscape visual quality evaluation using artificial intelligence
techniques as a decision support system. Stochastic Environmental Research and Risk Aiessment, 34(10),
1473-1486.

Jahani, A. and Saffariha, M., 2020. Aesthetic preference and mental restoration prediction in

ks: An
application of environmental modeling approach. Urban Forestry & Urban Greening, 54, 126
Jahani, A., Saffariha, M. and Ghiyasi, S., 2019. Evaluating the aesthetﬂquality of ndscape in the
environment: A Review of the Concepts and Scientific Developments in t ternational Journal
Environmental Science and Bioengineering, 8(1), 35-44.
Kazemeini, F., Rezaei, R. and Arabi, S.A., 2013. Investigating the value ted areas on the development
of tourism and ecotourism. The second national conference on tourism and nature tourism in Iran, 22" June
Hamedan, Iran. (In Persian with English abstract).

Khaleghpanah, R., Jahani, A., Khorasani, N. and G&na

in urban parks using artificial neural network. Journal of

. Pyediction model of citizens' satisfaction
n‘Mt. 72(2), 239-250. (In Persian with
English abstract). -
Lothian, A., 1999. Landscape aqd the philosophy of aestl
pe and urban pl g, 44(4), 177-198.

ics: is landscape quality inherent in the landscape

or in the eye of the beholder?. Lan
Moshiri, S., 2002. A reyiew on
Research, 4(12), 2%8‘(‘% i
Nordh, H. and @stby@K., . et parks for people—A study of park design and use. Urban forestry &

Massachusett
Pfliger, Y., Rackh
preferences for large
Real, E., Arce, C
data, and prediction of their scenic beauty in north-western Spain. Journal of Environmental Psychology. 20(4),
355-373.

Saeidi, S. and Salmanmahiny, A., 2015. Modeling Landscape Aesthetic Values Using Artificial Neural Network

e and urban Planning. 69(2-3), 201-218.
, A. and Larned, S., 2010. The aesthetic value of river flows: An assessment of flow
d small rivers. Landscape and Urban Planning, 95(1-2), 68-78.

Sabucedo, J.M., 2000. Classification of landscapes using quantitative and categorical

Method (Case Study: Ziarat Watershed Basin, Gorgan, Golestan). Environmental Researches. 5(10), 3-10. (In

Persian with English abstract).

Yo



Saeidi, S., Mohammadzadeh, M., Salmanmahiny, A. and Mirkarimi, S.H., 2014. Survey of Different Methods
of Evaluating Landscape Aesthetic Quality. Environment and Development Journal. 4(8), 59-70. (In Persian
with English abstract).

Saeidi, S., Mohammadzadeh, M., Salmanmahiny, A. and Mirkarimi, S.H., 2017. Performance evaluation of
multiple methods for landscape aesthetic suitability mapping: a comparative study between multi-criteria
evaluation, logistic regression and multi-layer perceptron neural network. Land use Policy. 67, 1-12.

Shams, S.R., Jahani, A., Moeinaddini, M. and Khorasani, N., 2020. Air carbon monoxide f@casting using an

190. (In Persian with English abstract).

Shirani, H., 2017. Artificial neural networks with an application in ag nd natural resource ciences.

Vali-E-Asr University, 295p. (In Persian)
Soleimanpourmoghadam, N., Agah, A. and Joulidehsar, F., icial neural network and its usage in the
environment. In Proceedings 1% National Confere‘e on Urba icgs and Environment, 9™ -10t October,

of Iaascape preference; a comparison between
groups. Journal of Environmental Management,90(9), 2832-2888.

Wang, Z., Li, M., Zhang, X. an
landscape scale: A case sgady of
126526. .
Wang, R., Zhao, J. anéhMei
and recreational preference.
Wang, R., Zh
aesthetic pref
Weiss, G., 1992. C
Wherrett, J.R., 20003 Creating landscape preference models using internet survey technigques. Landscape
Research. 25(1), 7
Worboys, G.L., Lockwood, M., Kothari, A., Feary, S. and Pulsford, 1., 2015. Protected area governance and

g, L., 2020, Mo g the scenic beauty of autumnal tree color at the

017. Urban woodland understory characteristics in relation to aesthetic
Forestry and Urban Greening. 24, 55-61.

J., Hu, Y. and Xu, X., 2019. Characteristics of urban green spaces in relation to
tress recovery. Urban Forestry and Urban Greening. 41, 6-13.

s hits wall street-the theory that is!. Business week, 2, 138-140.

management. (Eds.), Anu Press.
Ye, M. and Hill, M.C., 2017. Global sensitivity analysis for uncertain parameters, models, and scenarios.

In Sensitivity analysis in earth observation modelling, Elsevier, pp. 177-210.

A4


https://www.magiran.com/author/farshad%20joulidehsar

Original Article
Modeling landscape visual aesthetic quality assessment towards tourism development

in protected areas
Farnoush Attar Sahragard,* Afshin Danehkar,*” Ali Jahani?

! Department of Environmental Science, Faculty of Natural Resources, University of Tehran, Karaj, Iran

2 Department of Environment, Research Center of Environment and Sustainable Developn&t, Tehran, Iran

visits, it is more important. Therefore, this study was done with the ai i ndscape visual aesthetic

quality assessment with the purpose of tourism in protected areas using eural network to predict the

Material and methods: The current research a@rried out Cﬁtral Alborz protected area under the
management of Alborz province. In this study, in ord es‘i‘l‘dscape visual aesthetic quality of

protected areas with the aim of tourism, a combin f commehensive assessment perspective and the

artificial neural network modeli

method was ysed; a comprehensive assessment perspective includes the user
perspective by completing the queStignnaire and jective variables including 15 landscape objective
criteria (diversity of natur“ané h vers, vegetation form diversity, trees composition form, water body
form, color diversit‘, water | landscape, roads and trails landscape, tree and shrub vegetation

landscape, grassy angjbus n landscape, bare and uncovered surfaces landscape, buildings and

landscape ass ts were characterized using six spatial indicators (elevation, slope (%), vegetation
landscape, village visibility, and permanent and seasonal river visibilities). Then 100 photos of the scenery of
the area were taken modeling was done using the multilayer perceptron network method. In the next step,
the sensitivity an of the model for assessing the aesthetic quality of the landscape was done in order to
prioritize and determine the most effective visual aesthetic criteria in the assessment of the visual aesthetic
quality of the landscapes in the region. Finally, the decision support system for assessing the landscape visual

aesthetic quality in protected areas for the purpose of tourism was designed.

* Corresponding Author. Email Address. danehkar@ut.ac.ir
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Results and discussion: The model with the structure of 19-6-1 (19 input variables, 6 neurons in the hidden
layer, and one output variable) with Log-Sigmoid transfer functions in the hidden layer and linear in the output
layer and Levenberg—Marquardt optimization algorithm, with explanatory coefficients in the three data sets,
namely training, validation and test equal to 0.7, 0.75 and 0.70 were introduced as the optimal structure of the
model for assessing the landscapes visual aesthetic quality of protected areas with the purpose of tourism.

According to the sensitivity analysis results, the parameters of the water landscape, the composition of trees,
and the vegetation coverage with the sensitivity coefficients of 0.223, 0.147, and 0.104, re@ctively, showed

the most significant impact on the landscapes visual aesthetic quality in protected areas. Th nd of the

changes in the landscape aesthetic quality according to the changes in the water landsca

observed in the landscape visual aesthetic quality. Also, the process i e variable of vegetation

coverage showed a decrease in the landscape visual aesthetic quality of with the increase of the said

variable.

Conclusion: The sensitivity analysis and identi iaon f the s@ificant variables and criteria on the
visual aesthetic quality of the landscapes of protected ar thﬂu‘o‘of tourism showed that in order to
achieve a high landscape visual aesthetic value and de e the intensive and extensive recreational zones in

research is a decision support *’[ or assessin
tourism and provides the essibili
with similar ecoloﬂ:%aﬂdi i

preparing the managafent ning of protected areas, especially in recreational zones.

Keywords: ifici network, Landscape, Landscape Assessment, Homogeneous landscape unit,
Southern Alb
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