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ABSTRACT

Chalus County, as one of the potential areas in the southern coastal strip of the
Caspian Sea, has extensive potential in the field of geotourism and
geomorphological heritage, with a high diversity of geomorphological
phenomena and unique natural landscapes. In this study, with the aim of
identifying, evaluating, and comparing the outstanding geomorphosites of the
region, the multi-criteria analysis (MCA) method was used based on the valid
models of Renard (2007, 2016) and Brill (2016). For this purpose, 16 index
geomorphosites including Namak Abrood, Harijan Valley and Waterfall, Siah
Bish, Lake Volesht, Hasel Marsh, Dariyuk Dam Lake, Chalus River, Kanduchal
Marsh, Sinava Cheshmeh Waterfall and Spring, La Rosser Spring and Hot
Water, Angouran Site, Hezar Cham Grand Canyon, Dariyo Spring, Shah
Alamdar, Kani Station Waterfall and Panjeh Gargi Valley of Hassan Abad were
scored and ranked using indicators such as scientific value (rarity, clarity and
ability to understand form, morphological dynamics), aesthetic value (landscape,
color, index view), socio-functional value, as well as vulnerability and
conservation capability. Also, to enhance the accuracy of the assessment, a
complementary method focusing on aesthetic value based on visual perception
was used. In order to measure the values more accurately, data were collected
through structured questionnaires and evaluation by local and academic experts.
The results showed that geomorphosites such as the Grand Canyon of
Hezarcham, Harijan Valley and Waterfall, and Lake Volesht have the highest
overall score in terms of scientific and aesthetic value. Sites such as the Chalus
River (score 7.0) and Namak Abrood (6.9) experience the highest vulnerability
due to severe erosion, extensive urban development, and tourism pressure. By
comparing the findings with previous research, the present study emphasizes the
importance of integrating multiple criteria in conservation planning and
sustainable tourism development. As a practical suggestion, implementing
tourism management programs based on carrying capacity, strengthening
conservation infrastructure in sensitive areas, and organizing access routes with
the aim of reducing environmental degradation are recommended. The results of
this study can be a scientific basis for regional policymaking, geotourism
planning, and effective management of the geomorphological heritage of Chalus
County.
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Extended Abstract

Introduction

Geomorphological heritage (geoheritage)
plays a vital role in environmental
education,  scientific  research, and
geotourism development. In northern Iran,
particularly in Chalous County, the
confluence of coastal, forest, and
mountainous landforms has produced a
unique and rich  geomorphological
landscape. Despite its significance, this
potential remains underexplored and
underutilized. The aim of this study is to
conduct a comprehensive, quantitative
assessment of key geomorphosites in
Chalous, providing a framework for
recognizing their value and guiding
sustainable use. By applying a multi-criteria
approach based on established international
evaluation models, this research contributes
to a systematic prioritization  of
geomorphological features within the
context of conservation and geotourism
planning

Chalous County, located along the southern
coast of the Caspian Sea, is considered one
of the most geomorphologically diverse
regions in northern Iran. Its unique natural
landscapes, including valleys, waterfalls,
wetlands, hot springs, and both natural and
artificial lakes, make it highly suitable for
the development of geotourism and the
preservation of geomorphological heritage.
Geomorphosites, as prominent landforms of
scientific, aesthetic, and cultural value, play
a vital role in sustainable tourism
development. Evaluating and prioritizing
these sites not only enhances understanding
of their tourism potential but also provides a
foundation for conservation planning,
infrastructure development, and
environmental  policymaking. In  this
context, the integration of multi-criteria
evaluation models with visual-aesthetic
approaches can improve the accuracy and
reliability of assessment outcomes.
Methodology

This research was conducted using a
descriptive—analytical approach, applying
Multi-Criteria Analysis (MCA) for the
identification, assessment, and comparison
of the most prominent geomorphosites in
Chalous County. The study relied on well-

established models proposed by Reynard
(2007, 2016) and Brilha (2016), which
include evaluation criteria such as scientific
value (rarity, form clarity, geomorphological
activity), aesthetic value (landscape
diversity, color, visual prominence), socio-
economic and practical value, as well as
vulnerability and conservation potential.

To collect data, 16 key geomorphosites were
identified through fieldwork, review of
scientific literature, and analysis of
geological and geomorphological maps.
These sites include Namak Abrood, Harijan
Valley and Waterfall, Siyah Bish, Valasht
Lake, Hasel Wetland, Daryook Dam Lake,
Chalous River, Kando Chal Wetland, Sinava
Waterfall and Spring, Larosar Hot Spring,
Angouran Site, Hezar Cham Grand Canyon,
Dariyo Spring, Shah Alamdar, Kani Station
Waterfall, and Panje Gorgi in Hasanabad
Valley.

Each site was scored based on the defined
criteria and sub-indicators. A decision-
making matrix was used for the MCA
process to rank the geomorphosites. In order
to improve aesthetic assessment, a
complementary visual perception method
was applied through direct field observation
and image analysis.  Vulnerability
assessment also considered factors such as
erosion intensity, tourism pressure, urban
development, and infrastructural
encroachment.

Results and discussion

The multi-criteria evaluation revealed that
the Hezar Cham Grand Canyon received the
highest overall scores in terms of scientific
and aesthetic values due to its unique
geomorphological  features, landscape
complexity, and rich color composition.
Harijan Valley and Waterfall and Valasht
Lake followed as second and third,
respectively. These sites were identified as
having high potential for attracting tourists
and conveying scientific and visual
significance.

Conversely, Chalous River (vulnerability
score: 7.0) and Namak Abrood (6.9) were
found to be the most vulnerable sites due to
their proximity to urban areas, transportation
networks, and high levels of tourism-related
activities. These factors pose significant
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threats to the sustainability of their natural
and scientific values.

Other sites such as Hasel Wetland and
Larosar Hot Spring were notable for their
ecological, cultural, and therapeutic values,
ranking high in the socio-economic and
practical dimensions.

This study emphasized that the evaluation of
geomorphosites should not be limited to
scientific or aesthetic criteria alone. A
comprehensive understanding of their
importance requires the integration of
multiple dimensions, including social values
and conservation needs. Compared to
similar research in other regions of Iran (e.g.,
Alizadeh et al., 2020; Sahraei et al., 2020),
Chalous County stands out for its high
density of geomorphosites and diversity of
landforms, positioning it as a unique natural
area in northern Iran.

Conclusion

The findings confirm that Chalous County
possesses high potential for geotourism
development and geomorphological heritage
preservation. The assessment of 16 key
geomorphosites showed that sites such as the
Hezar Cham Grand Canyon, Harijan Valley,
and Valasht Lake possess multiple values—
scientific, aesthetic, and social—and should
be prioritized in sustainable tourism
planning and management strategies.

On the other hand, more vulnerable sites
such as Chalous River and Namak Abrood
require immediate conservation efforts and
continuous monitoring. The integration of
quantitative MCA techniques with visual-
aesthetic approaches provided a robust
framework for site evaluation, which can be
adapted to other regions as well.

It is recommended that future studies
incorporate additional criteria such as
cultural-historical ~ value and local
community engagement to enhance the
comprehensiveness of assessments. Overall,
the outcomes of this research offer a
scientific foundation for environmental
policymaking, educational programs, and
sustainable  geotourism initiatives in
Chalous County and beyond.earth system
instability in the region.
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- Scientific Value

- Aesthetic Value

- Cultural-Historical Value

- Henriques

- Vulnerability

- Accessibility and Conservation Status
- Panoramic View

- Spectacular Forms

- Color and Texture Variety

© ® N ® U A~ W N P



VFe0 Jle Fo lond o3, e Jw (08 ($59998)9095 S iRg 3

YA+

o )lisl o Srimlows -

3)Sa9y 4wl eouglle Gl ped sbacalogdisngs (o L)l 5l Jols @l el g cono I Gliabl jslaiaa,
Copmlus oo dayad b (Stunor Jlod Jold 1a3,S59) ol b 4385 0 p00 (29320190 (xiwoplisl sl JoSo
ol (ladlate (6)853)5 drwgs il g (ole jine glie b (225 duslie 5
Gl sl adly
Cuonl g (wlid oloj (ale lagt))l p 3505 b pogll (liw el laculughysng] (oS (b)) caalllas el
bl (2ljpl g (Vo VF YY) e 53,0 gy Jalis JoSo (129 9 5l ealital b plosil (S )= S8

o lind o Lo

S Sal

g )

55 sl

Sliad S 90,
Y
ol Slgus,
Sl
s
gl Sal
(i Sal- Sal
B ool awle
RSE JUEIPINE
Sl
Cow K

o) Sl

09l b e S lwgd 50935 ole dolwlins Y Jgu>

o2l g S
uﬂ.iLu)s A 5 dl.taa)éuo

Jké

S by s ie e L]

b o Sl g il

e sty
OltansS alpoi g b ol Al
Jkd
b Sl @gie Gas
o Aoz (550 YO L]

gy Mg, )5

0Pl slawle lap b

Juileder Broe (9
Seelygily

oy Lyl o deui>

NSNS

o o o lalose

AL glaniyl,d

5 obe il
Sjlg

olaleyd u)LJ‘LJ
sl

‘d|°395 Qlf/o
d]ﬁl&.»)
SIS g,
laab,d
—J g,
sy
da iy Ol zeg
(slalBgy ol y
ok

Il g,

9 b
Sl 8 g,
el
Jleyigyien
bl o sl
«db
SIaBdgy ol
LA

Sl S g,

Olalwyd 9 b33
L;\A;ob

sl Ualwd

UNELTY

@il (S5gdedie090)

W s yeskS
ol ©f
ossc bl
Sy MS
9 i ODQW
o590
VO (gyeshS
ol ol
Oy
o
S Jly
B oS e
P by
o3> (g yiaghS
ol

It (sliwg)
Sl 550 adlai

SLlsye
NESIC
OlgS
SoshS (Jlmas
ol Y
e olely)l
odlle
S oK
gy ool

&y

Sl slao e

)Lib.’l—o)a

il b ddg>
Sliwngs axb

di\»’ aby

o5 &g,

L;lA.wLo 4..;
Baos 00
8 A

ol’:m;fd@b

A8)S )8 awyy 3y90 Colwsdyseds 033 (salS sla g Mol e (sl )lro (wlusl »

Culwgd 90995

Jg)J’lt_iod

by )Lfiej 902

Aduwobw

Cuilg axlyys

J-.u.tb k..)b).o

S dw daly

ol 4B,

Jbrgas Sl

Iy Aoty g ;L]
rog )Y p Sl g date
ohsSl el
p2lie el 65
sl douler
Jaaleols

S ol L]



A e Sa5eI58 90955 Sl etz o 9 5 (1 o

3,65 (g (I
Ll 5 o5y (2,1 Jeod
b cspar culle ol (S (adls dw (gl Gl ped lacalugdygegss (BLslej (55 (2bs)l
STl of coanl Golol 1 sty ool 51 G 5o (Y gaz) wiBS )8 drgi )90 culiS 5 ) 5 padld
Cuol 58 9 S5y 9+ Y0 59 b a3 ls (gl o FO (59 b (s e Cunlin 0ly olaid] 093 & asuiie (yjg (g ps
9 4bgye (g > a3 B Clyed 035 b Calwgdysegs o (BUlaj (8))) (IS Shtel bl cnl 2o Yo 3 L
3 o o5 oelley i (slacalogdysedss ojlmatiz (b)) JeeSS slil) 10 05 Al Sl ger
L) s colier Jald Lol adlio aw (bl 2 (b)) ool ol Bl ol (a8 Ldlo (85)] ilod 0 ooy
ol 48,5 O yguo (2 0) Cunl S 9 S5y 9 (+¥0) Ladls slod o+ X0 (9

9P Ol e Sl logd j9005 (B il ; BF5) R20159 1) g

P31 IS el Sl Sl 9%,

g . . Colwgdygegis
(Yo-e) By (+F0) spar  (+¥0) padld  (+.¥e) CunlzS

AY- a A a Jud s 0

A A A A 9015 daitis
v/A 5 4 5 o2l esls B,5
v/A a 5 a Sg0)d dus a2l yd
\la i A i dg e Ses
vio o Y o b il 9oy
i A o A S ol Ll
vI¥ v A v rog)Y p Sl g daie
vy 8 A A ool alsg,
Al Y 1 Y adolw
v/ Y 5 Y catly asbys

v 5 ! 5 JlogiiS Clspe
£IV s 0 v gt doui ¢ Ll
#10 i ) i Seleols
#10 ¥ 5 ¥ sl ol
o/ i 4 ¥ Sl e 0,0 (5 Sy

Bl G55 YL (AT ) (s el g i oS L s Sl jo a8 a5 o LS b5 ol Jeol> ol
BLS Ghdg 084 yaxis jlleds 5 olgiee ) YU jlial cpl s .l )l adlas 590 slacale le 2 1,
252 095l 8,5 g o0yl dedier (ol 5l 358 g2 gens YU cpl o2lall 39 (g (slmogl g (S5, £ oSy
bbby STl s jllag) ditwe y Cusbgo I Ui ol (ol & a3 )5 5118 pgw 5 g (SrolSGla 5> o i 5
Y lajlial b o S ol jlinl 5 ()b HLil 0y «Sgnpd dw daslyd s ol 5l ,Son (B )b
P S Bl SCank (50,5 Ol )3 (et G AlF g0 oS Wit a2 5 LB (s par sl Sy LI zesge
Sl 2 yiaS (g pr 20 5 5L by el b hsS3l ol g ol e 00 (S Sy ale olacolo ¢ Jlie
& ka5 (o5 bl cnl (IS sk )l Bblie ple b Cons (18 Cwl S 5 ST g5 Al L
Siytebp ucadyl lp 385 i aSh 03,5 wal S 1) icolugdypesiy as g (ue amlie (Sl L



VFe0 Jle Fo lond o3, e Jw (08 ($59998)9095 S iRg 3 YAY

Sl gilopmenas y 2,8 )15l lgie 4 Wlg3 o el guls 5l o palyd dadhaie > (6, K53,5 ¢ Sblas
295 485 54 glle gl gl )3 preCinb (655535 dangi 5 (b Slie koo sl ST

ols o8, Julosi

b OB 9 S par Calle (G50 (e 2l e S5 Cabl g 2959 (39 Ut I lacolugdygegs ()l
oo Ol el (Vgie) 63,5 (Byme padld (Sfols)9095) Sl (g lon B s Jlow (Sin s
85 cgle cnl 32 50 e BB Cuenl ale ite 1 85l (gaini) 5 gin Slaculughgesss sl
P S Cubld g 259 o3 gl & Albag) ol 5,085 me )3 Lels (olidies JSS 0051 36 S & eglly
higes it oyl 3 (s 5 ol ol Cusl duzy slooryy dlox JIVL (B (o5 2l 9 Sy
Seolizog i 5 ol Syt Cols sl o adlas o bl o slad 4 JIb (S55I55s0555 sl 3] o3
5 Seos sl I Sy boyso opl s ol Jlaas 09 00 L5l 55 39 ,lSed sloogS 3yl el
05 gy ol odltio BB YL (2009 b gl 1 oy S0 Cll g 2oy o dimd o it ]y (Sal (slaSis
k9 BB o )3 Sl 5 oiSad (g9 1 (Sle 5 o Shalyd slaaild 556 S & adlato ] (50
Culy daly)d gy e 4 (Saim Sl (Sojelh 9085 s adlllas (sl g5 wiged Sy x5 g ol
slaig) b onds cely ddlaio ) o] 9 36 105 > (g8 BB Gole 3 Sl ygegii ol ditg e i &y
w5 Slopp S Cll g zosg il adlles LB o8 4 S g O Mol 5 s o515 (65 g
ol ySaddin by o L ded oS Cawl 0050L g (8l Slguw )bocud glaaeld Jolds asl > Glybl > 5,
Jold ol (ad s Jlea b 3 gl Gl rd slaculugdysesss ale (55 (b))l i (x> S|
ol ol @l g ol plosl (par clin g (oulidcsn) obs 08 ) el g zodg ondy (35 )
Dileiee (pdo) (2t a | Sl pp (ol S je 9 Ol ( 2L))

bg bl cuS 5 G0 YL Slael cul )l 518 AV ol el ST b e Clype ¢ i jao
criadllan b6 g o 5 cale 5l (S ly o & sl () (g ol VL s 5 (1) 8 2909 ) (elidi
o Cusl (6384 pazio g 425 BB lagSl Gl ulidesn) s il aal s col il 03" Joas dilaie )3 Loyl
el b gtes dadiz g )Ll pgd olSle 10 S oo 8 (iimgly 9090 St 4 (Seiglsisedss ki 1)
sy sl 1 (1) 8 S50 CallB 5 299 9 () (992 06 > & iz 2 5 e 45 0,1 (VL ele 2 A
el il o cuslio (IS g 5 (il sloalisy sy slp ) UKo cal it 5 Jlub ol (sla s les
> & (e 93 cpl 5yl )15 pgws ool )3 VV+ Slitel b gd ya IS ol )il g by jlil g 05 il
(S 3lotisns e (B398l (sl (VU Joaily gy il g (wlibcsn, obs (g U ) e oS 5
alox 51 (V¥ 5 V.0 i) Vb slajlitel L 3 (sl ol g o2yl30 00968 85,5503 o )93 585 g 5 (sole
JKl g s ¢ ol yd clagll silir g BB olides), (obg skl jl ohiga & stun placalugd)sess
0 @bcals (Jo albe )3 a8 e bl Sl Sliis ekl dacole cpl 3 saoy (wlidcsu)
3939 b ol opl )5 £+ BV o slaslasl a5 15515 51,8 oglls ailingy ¢ Hlreleols ccuily anl)d g plSes
sl Il puis ¢ sladlaio Glalllas dipe) )3 059 fhitmd Caodl gyl iy Llod jl jon dawsio ale culis
Sl slocdled o anbs e oy bl 5

el 4572515 513 (0.0 jlisel) Sl 0)> (S Sty 5 (FV slite) ol ilo lacale (Joa> el
Bblio cpl &5 o line ol ()l pulidcsn) dgiome (ol 5 ey Jedms Ul 5l 80 ol Somb



YAY e Sa5eI58 90955 Sl etz o 9 5 (1 o

(eSS (65535 dnwgi b (oole SlhoS sofeyn oyl y bl Gl sl amd o it aSl il 35,1 286
Do a8)S a1y oyt Ol Me cul p3Y

cole sl jlcols o g sVl s (oglle Gl o (5999990555 £95 45 aad o Ui Sl ol ggeme
0l G lgisds Wl oo sl 5] ales jlitel S ) Lol dswgs b yimgdy ((bisel o jlete (i Wlg e
255 )8 0dlitl 3)90 xbo Slyse ol 3l (bjgel-isale ()layo sty g (Byme cbilin sancaglyl )3 salS

0P Ol ;o SCG Lwgd ya0935 (oods (13)] (B30 59 Y Jgua

N

i< Q G\ q Juwr Clbye

A 3 2 q A sl daii
\% A A £ a a2l oesls B )5
viv A 4 A a Sgpd dw azb
v/o A A 5 A 39 pleSas
vi¥ v A 5 A Oy Ll g0y
vIY A v 2 A S oK) il
vIY \ M v A rog ¥ p Sl g dadiy
A s e a A il 4,

y A ) v A Aol
A& a 4 5 5 Cuilg axlys
FIA A \ e 4 Jlsus Sy
55 5 A 5 A Igtgus dady g L]
#10 A o 5 v Sheleols
sIY o 5 A 5 sl
/b e o o 5 Sl cpues 0,0 (5 Sy

Sleial-(3,2) (35,1 Il

skl G5l wie Gbj)l 5 (Fe) wae gl slinbeap)ll clgasls o))l
BBl (g Sty A (g0 paod Sl g (S0 )b g (S Comnl (sl jadll ¢ uglle Gl o (Slacalugd)gesss
AN Lol bg 0yl 518 jas 0 liomad wells &by ¢ wlul (ol slodly (olaidl dgs 4y 1y 59 o piddis o
sl 03)8 i st gyt b g (Nid )3 ditu p Culw lis 4 1) 395 oe oGl

sy Cubll g (Simgd Cuenl FAD 5 VT Slaliel b cus 5 4 15 39 01Kes g b slin g 0p3 ol
S ol 31, i g 50 Clunl el obu ol 5l it 615054 1Sl 4 515 osuslie

Collan s i3 5 (Kb ) 3 25T b i ls )5 Jawgie o 3 Slizen JlpgiS 5 Jud sl e
il a5 slabjgel § cblis iy ol g o &S



VFe0 Jle Fo lond o3, e Jw (08 ($59998)9095 S iRg 3 YAY

i 4 (YA 5 VA0 2g05) jiaS slbajloel b Sgnpd s dalyyd 5 didy obuo yoomad ool (Jgis ol )
S g (o yiod bl 390 gl 09 4o g Mejld Byl (Smpd (5] g dgdote gy e 4 &S W5)95 e
Pl Gl ;o Sy lurgd ya0935 (B U= Nk yd iyl (B339 :F Jgua

~8351)5 5 ool — R yh yi3)] S 32 o yiawd s 3901 23!

(o) goleinl  (+/F0) St (+/F+) (-170) e
AN a A Y glls 45,
%3 A \ Y ol e Ll gy
£IA \ 4 £ S9! Sl
#lg Y £ Y Cuilg aalyyd
v 5 v 5 S Oy
siy 5 5 5 JlgiS s ye
#Iv 48 . 4 sy S ol g anity
Iy v 5 5 92,1 douiis
sIv A 5 5 ol ol
ol 5 5 > sl el
o/o \ \i 5 g dade g 5Ll
o5 Y 0 o S o) Hlsl
\ild o ¥ 0 o2l eS8
¥IY N ¥ ¥ Sl s 03 (5,5 doy
¥/A ) ¥ ¥ ad oluw
YA ¥ Y N Sgpd duo by pd

& sl Jood

o ig b otabod cusl ond b5yl gl bele oz oll e Gl ped (slacaligdygegs o pdyce]
2 ol b sloosy Coanl oaimd L & Cunl 4Ldl (cpyasl (lise e )3 1) 80 i o
Gl ddlaio oyl

Axwg ¢ yiolwyd b s 4 1) pdocam] oy e (FR) 290 S g (Voo jliel) wolls aildg, aiile olacol
y gblie cpl 3 (B> sbaaely 4y 0hag a5 ©jg i gdge cul IS (o0 )28 (£)58)5 )Ltd g 035 (s
LUl caxdge o 40Ul s 0)d (55 a9 JlagaiS Ol ye (Jud Oy iile placols (503 (gow
)10 1y (g dpml (2508 05y R05 e )Lt g Cumoz yy blia Sl 50

bl Gl el 35 Sl Edle 5 ol (ot 45 olio )3 ols s5b &y (£ )K55,5 5 e Anos Jolse
8,5 5lai 55 2Lyl ol 5> 658 ()9 b otlBl Slyss ((piomed Ngd oo alugdygegss 5yl bl el
(0 Jgan) 8,8 oadb |y o] conesily 4585 )lg5 o5 Lol o



YAD s S39l98 90935 Sl e 0 lreir JWod g (05 (25,1 coud

ol ale ol (s pdicamll bl (gl il copie 5 dedin blis sl 3561 &)y Sl ls ol
byt o8 vl 9 20305 Jolge (385 (ololid 4 w8 o 08T (iomen ol oglls iy ailad g aglSgs
I Ol ytd (So39lgdy90955 Wlyme Jl cbolis )3 aBge 4 CMBle g Jgo (able (shyaely sl Sl

Al oo
0P Sl e (Lo Lurgd 50535 (6 sl (3059 10 Jg>
Sl J5 kel Glalwyd (G drwgi 58S el Olpnds
(+-1+) (+1$2)  (+1¥+) (+/7+) (+/1+)
51 Y A 5 5 391 Ko
/4 5 ) Y 5 alse sLidl g0y
¥/\ b ¥ ¥ ¥ Ay olow
o/\ 5 ¥ b 5 cailg axb )
A2 ¥ ¥ ¥ 5 S sy
oA 4 o N 4 Sayd duo dalypd
v A g v s ool g,
YA ¥ ¥ ¥ 5 Jloglis Ll e
B/ 5 b \ 5 lginms daiz g Ll
A o ¥ ) ) gy p)S Ol g daiis
¥/A 5 > ¥ 5 oSl colus
0 s Al 0 £ w2l esls 1,8
YA ¥ ¥ ¥ ¥ 515 douts
¥/o s ¥ ¥ 1y el ol
ol 5 ¥ s ) S oK) bl
¥/o ¥ ¥ ¥ ¥ ST s 03 5,5 4y

Chls Cubild g ow piwd Jaloo
dyg0 «cbblis B g « wjiwd g0dS adli 90 wlel p wolls dilate claculwed)ygess o obj)l cpl )
P EpSedy SOl & LS Gasuie (0) pasld o sl golue 01y (8)5 Hlai )3 b Sl S 5 o)y

7 Jga2)ols 2g2g Brcule cpl s y3 (bl o pte (Sl g (cagas (o yiod ol

abawlgas) ol jlws owyiwd Gliow ol ol cde 3yl> )15 (AD) oles jliel 3 YL b 39l ¢ Jgas yhuo 5
oy CBlin VU o peizman 5 (Lo, slashl 5 ellin] ool (el wile 6,555,5 uslio sl Ly
Sl (o Bl (M) YL sl U 35 gl 509, 05 o 5,855l (] ol 31 ol oy 5
ool 03l olaisl 3s5 4y 1) pod ol cogd Lis cllis o

03 > 2loiliel b Sgaps dus dplyo 5 lmym SLil 5 03 ccuitly dpl s aiile alacylugdyges (g 4o
At 5o Lol dgaze blis Sleladl g Jod b awyiwd gyl rcolw cpl il JE V.. 50

I st ol g 2l sslS 85 Lales g dblome 0)> (S5 oy )b dsiy dle placobe (Jhlis
9 6,5 Sacdlop; 298 g )lpb (> I (10) (2l jlitel (508 L o2 )l5a (y9slS 25,5 lad S



VFoO jloe Folond cohs o Jlw (008 (55958,90935 S R93 A

503 sy 3 Um0 1y T ne sl 3 S ol (il 2l 5 o il 9 s ol
Sl so dgame 5 |y sl ()R85 5 hjsel e ISl
)‘3)*")98 Slr Bl )l Cogili LS )5 gwpiod SCSlopj (ilgie dmgi Cuenl p Joia ol @l
ol sl b bl 55 _iblis clolsdl eatsysll Jlo o 5 A o ST dtbaio (Sy5eled) 90855 Slyso 51 s
A8 ) (oS 85 sl (slacs i el 53 Slgiee

ol Gl e gCaligdygegiy Chlis Cubl g (wpwd (B339 F g

A 3 )Jl Ses
v v v oy Ll 5oy
v A 5 A ol
£lo s 14 Cuilg axlyyd
g s s Juet o
#1o 5 s Sapd duo dxlypd
A A v ol s,
/o o i Jesus Cloye
’ s s lyigw doty 5 2]
4 6 v rosY S o g deiy
» » 5 Ol ol
¥/ ¥ o 51> doule>
/o o 5 Jale olis
/o 5 ) S oK) Ll
/0 ¥ o Sl g 0,5 (5,5 aoxiy
\E v ¥ w2l 05 3,5

St 31 1 35505 oo (g 51 o3l b sl (i e (S50 B339 Y g

). A A el s

AlY 3 3 A Sl il g ey
AR A 4 a Jud s e
vis A v A cuilg 4l
vI¥ A v v So0yd duw dalyyd

v v v v ooslls als,
514 v 5 A )l daits
sl5 Y 5 v s olows
sIY 5 5 v JTWERS

5 i 5 5 lgisms douti ¢ L]

5 5 o v Sl pae 0,5 (5,5 doxiy
o/a 5 iy 5 Sl culs

ols s 5 5 3970 Seod

o/y b a 7 rosY oS ol g daie




YAY e Sa5eI58 90955 Sl etz o 9 5 (1 o

A4 ¥ 0 o S ol ]

(VoI5 byt V0 00 g 9 1531)95) (o Uadlaj 59,1 2 35 303 b JoSo (389, (&
lllas )5 (g par STl coenl (58,5 s 3 b g (3Ll (555 2 3505 b JaSe by il ealatel b eals po ol >
(Y Jgia) 828 byl (wolidale )i 5l poglle b o (slacaligd)geis ( Su3sledygng e
ol Seolygily 9 @ jMleda cunl o 1) (100) (Blile; ol jlel o3Vl o2l 5 85 @l Billes
3 o sl 03,5 o adlate xob Bl o0 Baspasde | (S 4 ) ol g Gres slop b ol enas ol
oolaidl 03 4 1) o olSole ¢ IS (g 9 Ll | S 5 g 0SBl (gilulnin b 0 plomym Sl g 0y
Ll 0313
Sl jluleia b b (Salan 5 e Joad 3 jSaia () £95 o 35 cutly a2l 5 Jud Sy
oS 2l S )8 jlitel a8 L Jlarg S ohaje g SIS elSian] Ll b K05 (g9 50 03, S 2Vl 0y
bl yiaS (S5) Canl iS5 ()T slap )8 s 03 (392 39400 I (5L Kl e

(A Jgs)sel cos 4y oo 1 Sy 52 (s @i (ol Aludes (2 3l o2lizal L dy dloyo 5

adld (2l (23059 A Jgsa

(W) 0239 oW
oYY BLalaj (5 38500 b JoSe (s,
AR )
AL oolidloj o))
+/V0 Pl g (S Cuenl
AR ¥ (oade9,1g) (5 pvicapn]
/Yo cblis collB g i

el = Vo) digly o e et (Dbl (3lae Lo (sl (RdlS el 53 el 30305 0203 0L (5] &S 2l Sl ol
ol o 43,5 L3 )3 (6 ]

ot el el sl
e Caws 4y ol Bl )39 35 Gadli o o ps ol ggemme il Colugdysess o ol skl

MCA = (Aesthetic x 0.32) + (Scientific x 0.30) + (Aesthetic x 0.25) + (Cultural x 0.15) + ((10 —
Vulnerability) x 0.20) + (Access x 0.10)

(3 Jga) ol oo el g (6 ppaicasl (S B BLb ol



VFe0 Jle Fo lond o3, e Jw (08 ($59998)9095 S iRg 3 YAA

L yas s wlw! g Julod.d
sole o231
sy lis yol cpl )l 1) ele jlael WL w3 ys0lS W)8 5 Jud Ol o coyld dois wile olacole
5 2B Jhjgel (ole (R0 sl cuslie alaan S @ 1) Lol g 03 ol (g)lle 5 (Bldipe; Cuonl
S (oo Jds (SSgl8y9eg) cblix
Sldaley 8ol Y
g Camgdlannb (] )K53)5 ol Jole pl ditn (Li ) (cwlid olo; LI Sl Jus Olpe 5 gl 4l
i i )9595 1 9 (b (65035 druwgl A g sliojlaie b (ool 0l (ST )18 slail; (Y18
b g (Kb Coeal ¥
Jlasl abis wlgi o Jole ol 25,00, 0 2Vl (Suli- (S jd oSl ) gl wliag) 5 plomye Hlil g o)
S S8 (b (Sin B (S 5 slayg (b g Bl (Kimb (65005 b )35
Syl ¥
ol 0k dmogs sl (mje (Shyg ol W) (5568 spdpam] JlrgliS Chye g Jud Cldye a5l lacyle
s 29 0l Ko g oy anbyd ¢ Jolio )3 sl lps b J S BB Soluas ol opl ) Sl oMl oS |
2> 6K )S S 5 §3d Capde 4y il g Casl VL (g plpe]
cblis ol g o td B
a5k ok GRS eyt Jeeily 5 W (sl (puyied Cutly axly 5 eglle alag) gl S
eode Vb oyl we st w2l ol 55 wile placole (hlie ) it Ll 1y 03 s clacs o
W53 55 (Bl ] dgmte s g Ml Cigmd (o paod LS
(MCA) 8,y (nils jliol A Joor

RPN Clashyzo5

@3,
VAl dgp1 Sas )
A gl albag, i
£/ WA PRSI Y
ZIA S Cldye ¥
#1A 9215 Aot )
FIAN w2l esls 1,8 5
£IAY ol e jLinl 9oy Y
FIoA rosY p S Ol g acity A
#los Jlegnis Clsye 3
An Sapd do dlyyd )
£I¥Y Aty oluw N
sy S o] L] Y
£\ Jaale ol 1
#IVY lgigms Aot ¢ il ¥
/A sl coli i

o/ Juu,“o 0)d (S5 doxiy \Ye



VAR s S39l98 90935 Sl e 0 lreir JWod g (05 (25,1 coud

MCA (g el

oldpl b ) a5 wiws (VAP) Goglle alng) o (VYA) Jud e Jold MCA bl ool o125
Slr ol Gloan 5 eglo ool 8)l3)68 5 cblis g o yiwd I ulio gaw jl g 039 dtuc o (Ki2)8 5
Py (635 Canbs g (cole (65035 Ay

B Sl od) 3 cblis g (pwyind > Chmod D 4 (gpar g (ele oy ol 3929 b o2 l5e 95l XS
) (Blo g j dmogd g oy (Blix Cypte a5 (PAY) conl @b S

3ot Baas 4 )15 eml jlael sl ol g Sl 0)3 (5,5 doey ity ol asbe acole
)] e diadin (g2 ytaliy g il Cldllas diojls Bblie cpl ol (owjiod b (Kb (2] )3 ol sl
Ald (S gabas; )
WCalwgd 909 (255l vy (o lis] .
Jols ol gl patls o (Stusan Julos < oLl Jae (S9p0 plradl 5 Slosen (awyp sl B opinss
9 oo U5l O (St a5 0l (LS ol b el elainlb 0008 555 g (BLiloj 5 (ele 03]
ol sl < FA 038 5 (BLlas 85 g VY ) g ele U5 m e AV Ll 3Ll
a Gl 9008 Jos gunly cpn o e glaadls & cuwl Gl Gl (S YL ks g cute o St
(Ve Jgde) conl ord plbsl ame (slacusly p (o g (ihaie &g
Cgla oo o padld (230355 )3 o] Slyess ply )3 25yl Jde (silhly (wy e ssbaiods pgd alsyo 53
@b sl Gl oo Yo g ao)d Vel Lol jgbay (3 Lilej gbj)l pasld (g (elos cnl ) .85 plox]
by gl Alhog) wile pbacols 93,0 (gpRade il BCologd)gegs) ((udsd) cuiy &5 2 (i Jlbos
oS amd oo (Ui Jho (5l ol A8 8 jao 3 lizmen yug)Y p)S Ol g dadia g 390l Sa (glaegS il
el 3583 2V (5515l (L Sl cnlpl 5 o iy (S Sl 31 Slie oles e

O (Nwod g2l 1) ¢ Jgo
bl g9 cupd b pad L
(o (r)
Cuto Yl /AN olislyj > ale
YU s -IvE elashoo)l5 e
ot dawglo 17 cElerbe )8 o il

b e slalojlo slas)liS gl claodls b stolcansay s badl & oo wisu)lasl gy paw pB jd
by Giagh ool 1 &S olacolugd)gegss a5 ol (LS Badad (] gols Ad duslie e cale wlio g Cunjlarre
Dl b (Dl plge 4 o blis g (K035 ey sladsly )3 55 g ey Olalllae 5 idg (oYL Ll
o35 adls S ey sladlaio 5 Lo sliwl o Cuils anl ) diged (gl Slonds (Byme Y S56)98 50653
Gl o ad s )L.mo

ol (Sgy 9 (S90 bl jloslatul 3590 Sl Jhe &S €8S A g oo )S0g; dw (pl dsgesme ol
dwg g B (b pde S S maeal (lp sole IR Olgisdr BlF o 9315 6 phymaen CublB 035 3505
29,8 4 alde (Bl ) (SB35



VFe0 Jle Fo lond o3, e Jw (08 ($59998)9095 S iRg 3 Y4

5 5 Aol

0593 9 ks S ¥ S a9 eglle Dl el lacalug)gesss (oF (L)l Bua b & Lieggy ool s
it ((Blogpejesy, JSIl pSeds go5 dbaulyd dilaio (pl & a3 g0 (LIS S bl wlidly; JoSe
5 ols mu)gig) g sl VL bl Sl Sdjge5; slarnlp 2bsy 5 (SlensS g B (Il Ble
bl 29 o)bmetin oS 5l (6o pe b cotiie Colugdygegsi N (abj)l el oy (b Sline o e
85 wle pbbcols o ol lis cblis Cubill g s phicunl ((Fo)lim(Kinp (Bl oole sbasli
Sl bl lieas a8l 5 10065 1 (Gl (5] 5L 5Tty a2l )d 5 ol Uil 503 o2 lje (155lS
Kgd (Byne dilale un )93 A

laingss 5 VT Sl 1) SlolgSoyin ¥oF Ly ¥+ -V 3ylhy dlas ) iy lalllan b golts dumlia
5 Sl wele sl b 3w ol cloasily & amd o olis (WAQ s 5 VF-Y &Iy bl s BT
e (§35S5) bulugdygagss (saiutaglyl 13 (FLblaj g ole (sladi)l Gid p ST Casl sion (sladlate
Cabl g (gpdicanl sloadly & diuzy g Glojen 4295 13 Limgh cnl gl D9 e Dguone 1SG] B
ool 9 w8505 bl o bl odg dngi 350 jeS Modl o ldllas 3l (o)l 0 &S (lojes ] cloles
Ol pade 838 walp ) lacols 53y oLl Gl 3Sag) cul )l 0aS e (38 pl Jled
P 9)d19) (S (S pde g e Sl b eRedds

BB oode (slast5)) 2929 b oS50 d a2l ) 9 39 plSias siile daioliogdygagsy (B oS 0 (LS (pimen gl
5 0y sbli> Cllidl ol ((S3elsST a5 Sl laclled JLiS o yiws lacydgizes Jdoa cags
Cabls 5 a8 gpdiaml b placols (blio 3 diud Mol munyP55 Jpol p (e pde iyl
liele (65835 B (gl jne 4 (B S sl 21y YU (6 0 s

Oygo po)kmediz (il Jilod g (o5 2Lyl e ekl & a3 g0 LS ingd cnl (IS yob
ool 90055 (sl gyl g dunlio o plolid (gl Lol )8 (6,15l Wil o (sladhaio bl s b Ll g (5lw o
Sl culie Gcdlopj dagi (upte o)l Cogli gy p pmes bail ABL e olie )
b pig ol 2,1 48T jete il 5 GIS pr itie (ibilis (slapllss sbul g oogas (2T (sl ale 2231
b olidime) g (oouldl @dosily (slaosly 295 daiuloghygagsy (B 4 d9aome (gwyiwd dlor | (lacudgiow
claasld Saendy (il 5l 368 0 duog ST b yimes clp dg dnlge addlhae lo; Cudgise 5 YU Ol
oy M8 )0 QLS o3 S S )lie g 6593 5 i § GIS (slaailolus jlod S olisl ¢ So59)58 ) 90953
o yd Glo s g (B> claS oy Cogis ¢ Jlo)edbl 5 (bjgel sladslyy (Sl izran 255 &)
I die gobpope g cblis @ Mg Jaomecun) Copde (e (ele (GRS a5 il
S S ol 305

&l

Dgyiny; adg 3> o) S5 g eldl s Wb Cov Sbypagss (Siwgn 2bg Jibs (V) pegbdl]
W13 (NE 8 igngnss sl oly] bl

ool b JALC).A.C Ml.}u J}.p‘ (J"L"‘)’ Lm)w Lg):.hwi OSSR (\\G'Y) J u’.’l.mb uw.ml).»l £ ,(_,’.:lf).l >

YV=Y S ONY ool b o s (gl jod 106390 diged) (556 (o51p0 Al g, 5]



1) e Sa5eI58 90955 Sl etz o 9 5 (1 o

Sy SHLs55 i) 555 g olugd)sedy (bl (VoY) Jesaan] pal cgup gl &S5 dg A (LS
oSuwilegS’ Slex sladse b Juo (ol dulio g o)) S K (Ll (soge o jlo2latul b (595 Gl 3 08
AT ,(\)\Y ,qu..a.Q LS)’) AAL)) '.QA:); ¢L)»Y9.wl9
Ol 3 lolesss g kinlwsdysesss obiyl )3 cpgh (5,55 (V) e sdon] ol gup sl 4SS5 dg a5 LLS
SEEN (P VY L0058 Cu pide Ollllas doliliad
i) sl 53 593 Mew -39 (5919890 (Slojm (e Dlyas gy WA JUoS g g gl e ¢ 5
AN (P ¢ oo @l bl g Ldl s aloo
Bro 2 yemeiae SHbgSs S Glaied b Gl gd (Same sl Colwgsy (ol g () (VA g Slud
YVO-YAY (Y)Y Lol anb arwgighdlyas .63 0 ol
)3 55 Aoy 1T L pussly i e (Slaculioghyges objyl TR L (5935 9 w0y 5 p ol
Bidias, L. A. Z. A., Kameni, L. H. N., Moundi, A., & Kamgang, P. (2023). Geoheritage of the
volcanic landscapes of Foumbot-Kouomboum region, Noun Plain, Cameroon:
Geomorphological features and assessment of geomorphosites. International Journal of
Geoheritage and Parks, 11(3), 464-482.
Brilha, J. (2005). Geoconservation and protected areas. Environmental Geology, 50(2), 151-158.
Brilha, J. (2016). Inventory and quantitative assessment of geosites and geodiversity sites: A
review. Geoheritage, 8(2), 119-134.
Claudino-Sales, V. (2018). Coastal World Heritage Sites. Springer.
Coratza, P., & Giusti, C. (2005). Methodological proposal for the assessment of the scientific
quality of geomorphosites. Il Quaternario, 18(1), 305-313.
Coratza, P., Panizza, M., & Piacente, S. (2015). Geodiversity and geoheritage: A new approach.
Annals of Geomorphology, 59(3), 55-66.
Goudie, A. (2013). The human impact on the natural environment. John Wiley & Sons.
Goudie, A. (2023). Geomorphology in the Anthropocene. Routledge.
Gray, M. (2013). Geodiversity: Valuing and conserving abiotic nature. John Wiley & Sons.
Henriques, M.H., Brilha, J., & Neto, C. (2011). Geoheritage and geoconservation in Portugal:
State of the art and future perspectives. Geoheritage, 3(3), 149-162.
Hoang, T. P. C., Ha, Q. H., & Nguyen, T. Q. N. (2021). Geomorphosites of Nui Chua National
Park, Ninh Thuan Province, Vietnam. International Journal of Geoheritage and Parks, 9(4),
375-390.

Morino, C., Coratza, P., Ghirotti, M., Pasuto, A., & Soldati, M. (2025). Landslide-geomorphosite
assessment in the Dolomites (ltaly): Application of a newly implemented method.
Geomorphology, 109844

Masselink, G., Hughes, M.G., & Knight, J. (2014). Introduction to coastal processes and
geomorphology. Routledge.

Mucivuna, V., Brilha, J., Lima, F. F. de., & Neumann, V. H. (2019). Geoheritage and geodiversity
in Brazilian semiarid regions. Geoheritage, 11(3), 743-757.

Panizza, M., & Piacente, S. (2003). Geomorphosites: A bridge between scientific research,
cultural heritage and geotourism. Il Quaternario, 16(1), 547-554.

Rynard, E. (2004). Geosite: Definition and assessment. Revue de Géographie Alpine, 92(3), 77—
90.

Rynard, E. (2006). Scientific research and tourist promotion of geomorphological heritage.
Geographica Helvetica, 61(3), 151-159.



VFe0 Jle Fo lond o3, e Jw (08 ($59998)9095 S iRg 3 Vay

Rynard, E., Fontana, G., Kozlik, L., & Scapozza, C. (2007). A method for assessing scientific and
additional values of geomorphosites. Geographica Helvetica, 62(3), 148-158.

Rynard, E., Perret, A., & Bussard, J. (2016). Integrating geomorphological heritage into
environmental management: Issues and perspectives. Geoheritage, 8(2), 105-114.

Sharples, C. (1995). Geoconservation in forest management — Principles and procedures. Forestry
Tasmania.

Sharples, C. (2002). Concepts and principles of geoconservation. Tasmania Parks and Wildlife
Service.

Sharples, C. (2022). Geoheritage: Past, present and future. In: 2L, E. (Ed.), Geoheritage:
Assessment, Protection, and Management. Springer.

Trenhaile, A. S. (2020). Coastal environments: Problems and management. CRC Press

Comanescu, L., Nedelea, A., & Paunescu, C. (2025). Geolandscapes of the Ciucas Mountains
(Eastern Carpathians, Romania)-the assessment of geomorphosites and development of

geotourism. Geomorphology, 480, 109753.

Tamang, L., Mandal, U. K., Karmakar, M., Banerjee, M., & Ghosh, D. (2023). Geomorphosite
evaluation for geotourism development using geosite assessment model (GAM): A study
from a Proterozoic terrain in eastern India. International Journal of Geoheritage and Parks,
11(1), 82-99.



