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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
(the value of each index can be between 0 and 1)
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Figure 2- View of Kamyaran city geosites: 1. Shahu heights, 2. Palangan valley, 3. Gavshan dam
lake, 4. Tangivar river



VEY 5ul O oyled AV ol Y Jle (e s p,00 p 5 Wl a 4

sddanllas dikte glacslu g5 Copad go 285 -V S5
Figure 3- Location map of geosites in the study area

besle gy 2Ll -

Q\-’JUG.A ‘j_lj.]a)‘ AJ_AL.:A_M:JQ ul_“r))\.la\ LSLM.AJ.’ Jjg.”JL,jS u»j)));]a.v.lﬂ LSLAJL.‘.M QJ;UW‘)‘W

@L.J ol (VW dsd) il e b coln 85 e shael 5 Sl (Sl gladssl 5 aslae (glalbuls

Sltagy 5 0LaslE aiw O 5 s 5 skasl Ve/YO g oome b QL 653 cadlaie slacolu 55 o ool s

5558 e ol p eulu 33 (6,138 5,0 Y J g
Table 3- Valuation of geosites based on Kubalikova model

2 A3 ) A3
. » wsbazdl 35, L 9wk 25 )
gy CR33] bl . w350 . ) . Cond g0
] . . Sl o k) . ) 515 ol 5
Sl R ) R ) R A) w5
(¥ (5Ll
(5Ll (5Ll (Y 5Lzl
V/vo y/0 Y Vo \ V/o S S5 \

% Y Y /0 \ \/0 O3> 43 Y
AL Y/VO Y V/0 V/0 Y/0 oL 5, Al
AIVO /Y0 Y V/Yo \/Yo Y PR G HERPR ¢
\ Y/Yo0 Y */VO \ \/0 N PR SN 0




ae O,en 5 coal ol o s sl 55 5 35k gy 5L SN Bl 5 5 55 55 Arw 5 Ais 3bis (gkiadl 5 gy 2

v /YO Y /0 /Y0 V/o YT olelss | 1
/e \/vo \/o /v \ V/o ST v
Vo V/VO V/0 VO \ V/o OLS Lo A
VYvo \/o Y +/VO \ A Olols 555 4
Ve V/o Y /v \ V/o S 6y \e
ALY Y/o Y/Yo +/0 \/Ye Y sl olels ) N
v/e Y Y/YO0 +/0 \/Yo \/0 BREJNPIE \Y
Ao Y Y \/o A \/o 4 \Y

A Y Y /Yo \/Yo V/0 S eas i Ve
AIYO Y Y V/Yo V/Yo Y 0L oo Vo
\ALY Y \/o /Yo \ \/o <l ol 1
v/0 Y \/o V/o \ V/o LT el o 1\
MO Y \/Vo \/0 \/YO Y Lols e 4 S A

) /Y0 /0 \/o \/0 Y/YO olesl8 o 4
V/Ive Y \/vo \/o \ A bl Cis Yo
Y/Vo Y A% V/0 \ V/0 e e s T
v/o Y \/Vo /Yo \ V/0 S5 e Yy

(P B b g dates GhLe plulis -
Sl b s, 5l Aol bl € 51 sy 5535 da 5 et Ghlie Lol ) slitaas (2ass cnl 53
5ot il el 55 5l deols ( Soa 3 glacslo 5l alols « blLijlel, 5l alol (g ¢ bl Sl alol
o Sy bl ay ey (3l e ( ST saaY L 51 ey A ealizad (6 i Joly
(N sl 4 s g BlE 4 ST (Bl ol 4 s s s Ol gl bl il
235 Gble 4 famen A eols ) 4 S0 5 A0l S pli 1 5 e bl bl rames 5 il 55 4 s
33 (S s ole 51 oas o (blislely 51 Hss «s e B Sl Hss bl (oS s Olis glls bl cwilss ) Sl

(8 JSK8) dd sl i 4 Susp 55 ‘sl.ijwi)t\.&:j shils Gble fyiomas 5 Laula 55



VEY 5ul O oyled AV ol Y Jle (e s p,00 p 5 Wl a "

L VIR LY R RN L i R T
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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