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Introduction

The term geosite is a new concept in tourism land and is very important in understanding the
geological history and historical geological evolution of a region. Geosites are landforms that have
gained special value over time due to human awareness, thus creating the necessary context for the
development of tourism activities and special infrastructure in an area. Geosites may exist individually
or in broader perspectives. They may be altered, damaged, or even destroyed by the effects of human
activities. Different regions have different potentials in terms of geosite diversity and consequently the
development of geotourism depends on geological, geomorphological, and hydro-climatic factors. One
of the areas that has high potential in the development of the geotourism and tourism industry is the
karst areas. Kamyaran city in Kurdistan province is one of the areas located in karst formations.
Kamyaran city, despite having developed karst areas, types of landscapes, rivers, and springs, has a
high potential for the development of the geotourism industry and geostourism. Despite the natural
conditions in the region, it seems that more attention has been paid mainly to cultural issues. Due to
the importance of the issue, in this study, the geotourism situation of Kamyaran city is studied and
optimal geotourism models in this city have been presented.
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Materials and Methods

In this research, in order to achieve the desired goals, library information, interviews, field visits,
the digital model height of 30 meters, geological maps 1: 100000 and topographic maps 1: 50000 have
been used. ArcGIS and SPSS software are the research tools. Also in this research, the Kubalikova
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model has been used to evaluate geosites and fuzzy logic and ANP models have been used to identify
areas prone to geotourism development. This research has been done in three stages. In the first stage,
using field visits, interviews, and library studies, the geosites of the region were identified and
evaluated using the Kubalikova method. In the second stage, 9 parameters (the distance from the river,
landscape, urban areas, communication lines, cultural sites, distance geosites, altitude, slope as well as
vulnerability potential) and fusion logic integrated model and AHP were used to identify areas prone
to geotourism development in Kamyaran city. In the third stage, based on the results obtained from the
previous stages and the location of geosites, appropriate models for visiting geosites were presented.

Discussion of Results and Conclusions

The results of the evaluation of geosites based on the Kubalikova model indicate that among the
geosites of the region, Palangan valley has the highest score with a total of 10.25 points, followed by
Gavoshan dam, and Tangivar River with 10 and 75 points, respectively. The results also indicate that
the geosites of the western regions of Kamyaran city had the highest score in terms of the Kubalikova
method. In this study, after evaluating geosites, areas prone to geotourism development have been
identified. Based on the results, the southern and western parts of Kamyaran city due to the
distribution of potential geosites, the presence of permanent rivers, proximity to cultural sites, and
proximity to communication lines had a great potential for geotourism development goals. According
to the results, Palangan and Tangivar River geosites have the highest potential for geotourism
development goals because they have a high score in terms of evaluation methods and are also in
classes prone to geotourism development. Also, in this study, based on the location of geosites in the
study area, 6 patterns were presented for visiting and planning for geotourism development goals. The
results of evaluating the scores of geosites obtained in different models indicate that the total averages
percentage of scores of the visited geosites were 26.25, 33.75, 30.75, 23.25, 13, and 71.75 in the
second, third, fourth, fifth, and sixth patterns, respectively.
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Figure 1- Location map of the study area
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Table 1- Criteria used in the Kubalikova method
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Sl o b o o s Lo
slab 5 gladaie o Ml cld.w 05 03 oL =)
Y e 5 V) olos 5l AT Ol =Y S1b s ek

e s e e 53 e B g5 T

‘JG.JJA&LAJ.,.:\JB c\.p}? ;'\Kﬂljtzf tw 6\J;L€;IQ5};V.€_SJAL§‘LMV\{J€ ;)3}3 C./EU -\

"
c. & P < - [l
L5238 oy 5 Sedbl s B ealos) 55 50l DU Y

(SN ST 5 Lae sl (Ol g2y deal&alil) (6 Kis § Clads iS5 ol )
Y sl

(ebli- Koo CI)J\ 9 olgldy LSL“CJ-" (o5l o) bl glac e -)
Y (ol 5 k) cole gl p ol 5 ol st =Y bl
(sl 5l ables (ol o pde LI 5y 55 Ole) ol b Cony =T

(e s odde (S b)) Soa b gl 53l -)

QU Sl b (b)) b gl i, =Y

()P P55 A g s shle glols ‘93 d> o -

S Aol Glleiar wibts g S Alol Jlas &5l ey 5555 a5 Antn Ghlie slobid ) laeay 2as% cnl 5
Jeeily 5 s oLl a5 51 alsls  Kom 3 Loyl 5l dools ¢ BLsyl ol 5l ol (5,63 bl
3 e A 3l ANP 5 (o35 lae audls Joe Sl opudon ol e ASle 3 alm o ol 55 1 esliial (6l
L 4y v s Sl Gl cailis gy 4 S35 Gbbe a daaY (luil 5 shaa ( Sledbl glaaY &g
G FL S 5 b S bl crizmen 5 iulu i 5 (Kb glacale & oy bl ol 4 S0 s e
Ohse syl bl 5 (Kn b slacale dacslo 35 o bl ol o gt DG wailss) 5l 53 bl 4 5 ) 4 S
Sheslinl U Laas¥ o SLedbl laas¥ (63l 51 g Al 0ls Jo s S5 A0l by 5 g1 5 oS s
s Sl estiad L Laas dadss Jles! 3l ot Jlast Y (g5 sdalnsas O35 mes 5 ¢ 23053 ANP Jute
A agh SDLeS Ol g 53 s 555 s 55 s bl L8 Culginn 5 eSS o b 636 L

OLelS Sl g 53 (oot 85 85 Sl gt (oS ip g B> o -

Cand s o) g et 3 ddlie ooy 555 Camd s G5 sz s el Sl e Rass onl 03
Al adlae 53 03 (slacssaal ol 5 acalo 3 51 3l slp ae LS dacula 5 (6 pdyaml
Lo Sl s 5 amlgns 5 Sodes s ol gl Cand e 5 Ol g oS 5 L eddal)l gla S

A g..JG;:J\ jﬁ\ R



ar OLKer 5 (ol ol (n e Wl 55 51 435k Ky Sl g1 K11 5 s 5 55 At 5 s Gl (Gkiadl g5 (s 2

Sy slaasl
dhis glacslegy plubs -
5 abaas (laobuls Slalllas gl il e o) 555855 Sty 2Ll ke (lass opl )2
JSs s s el s 5l ples ¥ JSKo o (Y Jsdr) Ao plulid adlaie dates lacalo 55 ¢ Slue ladossb
lods 6313 OLES Wglu 55 g g0 455 T
sddanlas dilate glacslu g5 Y Jgd>
Table 2- Geosites of the study area

S go Calw 5 3, S g olo <3,
395905 Oliens BRESNEL \Y 35,558 Oleeas ﬂ‘;»: \
395905 Oliens 45 \Y 395905 Oliens O3 ds Y
335405 Oliend SSRGS S V¢ 335005 Olass RCAI P Y
sald olieas Ol sy \o 395905 Olins BYRCRHERPR ¢
sals Olas chle ol AR OVlse Olias N PEESH 0
sals Oleas SUT el oo YV 55,58 5 OV e Olaans OVl olelis | 1
g g Ol Ll e as S VA 395505 Olieas ,)}fﬁ %
D3y Ol OLE58 A 4 355515 Ol OLS dair A
ey 3 Olias Ol s Y. 355315 Olns Olgls 653 4
SUT el Olieas oo ye b A 395905 Oleas Sy \D
SUT el Oloas S8 YY 595305 Olins als ol 1

25 Blay, 4 Ol Bl s ¥ OBIL 555 Y eals Slelis )l L) 0l LelS Dl gl slaslu g5 5 glei -Y K

Figure 2- View of Kamyaran city geosites: 1. Shahu heights, 2. Palangan valley, 3. Gavshan dam
lake, 4. Tangivar river
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Figure 4- Fuzzy map of information layers
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Table 4- Weight of information layers based on ANP model
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Figure 5- Map of areas prone to geotourism development in Kamyaran city
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Figure 6- Templates provided to visit the geosites of Kamyaran city
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Table 5- Evaluate the patterns of visiting geosites
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