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Revised: 2025/12/20 : Fars Province is endowed with remarkable tourism resources and possesses significant
Accepted:2025/12/26 | prospects for the rural tourism development. Nonetheless, the lack of a systematic and
evidence-based spatial evaluation of this potential has led to uneven development and
inefficient resource utilization. This research seeks to investigate the spatial disparities in
rural tourism suitability throughout Fars Province by employing an integrated AHP—Fuzzy—
GIS methodology, which facilitates the amalgamation of expert judgment (AHP), the
management of uncertainty (fuzzy logic), and precise spatial analysis (GIS). Six primary
criteria (tourism attractions, topography, accessibility and spatial location, land capability,
climatic conditions, and service infrastructure) were assessed through 27 sub-criteria, which
were weighted using pairwise comparisons. Spatial layers were standardized within a GIS
framework and amalgamated through the Fuzzy Overlay algorithm. The resultant rural
tourism suitability map was categorized into five classifications. The outcomes of the pairwise
comparisons reveal that tourism attractions emerge as the most significant determinant,
possessing a weight of 0.41, succeeded by accessibility and spatial location (0.22) and
topography (0.16). Spatial analysis indicates that 58.76% of Fars Provinces territory
(comprising the “suitable” and “very suitable” classifications) demonstrates moderate to
high suitability for rural tourism development. Notably, 7.41% (approximately 9,066 km?) is
designated as “very suitable,” while 22.16% (approximately 27,099 km?) is categorized as
“suitable.” These high-potential regions are predominantly situated in the northwestern,
central, and western sectors of the province, distinguished by abundant historical attractions,
favorable topographical features, and comparatively improved accessibility. Conversely, over
41% of the province (primarily in the southern and southeastern areas) is categorized as
“marginally suitable” or “not suitable,” lacking fundamental prerequisites for tourism
development. These findings highlight the imperative to prioritize investment and development
planning in “very suitable” and “suitable” regions. Furthermore, enhancing infrastructure
and services in “moderately suitable” areas is crucial for optimizing their potential.
Additionally, “very suitable” regions necessitate sustainable management and conservation
of natural and cultural assets to alleviate the risks associated with unregulated tourism
development.
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_ Spatial Analysis of Inequality in Rural Tourism Suitability

Introduction

ural tourism has emerged as a recognized sustainable approach for the revitalization of

rural regions, capitalizing on natural, cultural, and agricultural assets to stimulate income
generation and job creation. The Fars Province, distinguished by its profound historical
legacy (notably including Persepolis and Pasargadae) and its diverse natural
environments, possesses considerable potential for the development of rural tourism
initiatives. Nevertheless, the lack of coordinated and strategic development has resulted
in inefficient resource utilization and the underdevelopment of areas with significant
potential. To remedy this situation, a spatial assessment employing scientific
methodologies is imperative. This study implements a comprehensive AHP—Fuzzy-GIS
framework to assess land suitability for rural tourism based on six critical criteria (tourism
attractions, topography, accessibility and location, land capability, climatic conditions,
and service infrastructure), encompassing a total of 27 sub-criteria. By integrating expert-
derived weighting (AHP), mechanisms for uncertainty management (Fuzzy), and spatial
analytical techniques (GIS), the research delineates suitable zones for prioritized
development. The findings contribute a scientific foundation for sustainable planning and
informed decision-making in rural tourism, fostering balanced regional development
within Fars Province and analogous contexts throughout Iran.
with objective physical-spatial data, thus achieving a cross-validation of the findings.

Research Method

The study utilized six principal criteria (including, tourism attractions, topography,
accessibility and location, land capability, climatic conditions, and service infrastructure)
which collectively comprised a total of 27 sub-criteria. These criteria were selected
through an extensive literature review complemented by expert consultations. Data were
gathered from a variety of sources, including the Statistical Yearbook of Fars Province
(Iran Statistical Center), the national land use/cover map (Forests and Rangelands
Organization, 2009), and international soil databases (utilizing SWAT and SoilGrids).
Climatic variables (temperature and precipitation) were interpolated via the Inverse
Distance Weighting (IDW) method within a GIS framework. A Digital Elevation Model
(DEM) with a resolution of 30 meters was employed to derive topographic attributes
(elevation, slope, and aspect). All spatial layers were standardized to a scale of
1:3,000,000 within the UTM projection system. The AHP methodology was utilized to
ascertain the relative weights of the criteria and sub-criteria through pairwise comparisons
conducted by 30 experts in the domains of tourism planning, geography, and rural
development. The Consistency Ratio (CR) was computed to ensure logical coherence,
resulting in a CR of 0.03, thereby affirming the reliability of the expert assessments.
Subsequently, all thematic layers were normalized using fuzzy membership functions to
adjust values between 0 (unsuitable) and 1 (highly suitable). The weighted fuzzy layers
were then integrated using the Fuzzy Overlay algorithm (specifically the Fuzzy SUM
operator) in ArcGIS to produce a composite suitability map. The resultant map was
categorized into five classifications: Very Suitable (S1), Suitable (S2), Moderately
Suitable (S3), Marginally Suitable (S4), and Not Suitable (N).

Results & discussion

The Analytical Hierarchy Process (AHP) analysis elucidates that tourism attractions
emerge as the predominant criterion, assigned a weight of 0.41, succeeded by accessibility
and location at 0.22, topography at 0.16, service infrastructure at 0.09, climatic conditions
at 0.07, and land capability at 0.05. Within the sub-criteria, proximity to historical sites,
lakes/dams, waterfalls, and rivers constitute the most prominent tourism attractors. Spatial
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analysis delineates the following classifications of areas pertinent to rural tourism
development:

e Very suitable (S1): 7.41% (9,066 km?)

e Suitable (S2): 22.16% (27,099 km?)

e Moderately suitable (S3): 29.19% (35,689 km?)

e Marginally suitable (S4): 26.53% (32,433 km?)

e Not suitable (N): 14.71% (17,982 km?)
Consequently, approximately 58.76% of Fars Province (S1-S3) exhibits moderate to high
potential for rural tourism. The areas deemed most suitable are predominantly located in
the northwestern, central, and western segments of the province; these regions are
characterized by a wealth of historical sites, advantageous topography, and relatively
improved accessibility. Conversely, the southeastern and peripheral arid zones are
predominantly unsuitable due to severe climatic conditions and inadequate infrastructure.
It is noteworthy that service infrastructure and accessibility received the lowest scores
regarding suitability throughout the province, thereby highlighting significant deficiencies
in rural connectivity and tourism facilities and amenities. Although climatic and
topographic conditions are generally favorable, the absence of developed
accommodations, healthcare facilities, and transportation options severely constrains
tourism potential in numerous promising regions.

Conclusion

This study illustrates that Fars Province possesses considerable yet underexploited
potential for the development of rural tourism. The amalgamation of AHP, fuzzy logic,
and GIS has proven to be efficacious in discerning spatial patterns of suitability and in
prioritizing regions for investment and strategic planning. The findings advocate that areas
with high potential (S1 and S2) warrant prioritization for sustainable tourism
development, with a pronounced focus on environmental and cultural preservation.
Moderately suitable areas (S3) may be enhanced through targeted investments in
infrastructure, accessibility, and local services. Areas classified as marginal and unsuitable
(S4 and N) may necessitate specialized development strategies or could be more
appropriately allocated to alternative land uses. Furthermore, the success of rural tourism
is contingent not solely on physical conditions but also significantly on local community
engagement, private-sector investment, and inter-institutional collaboration. Policies
should foster local entrepreneurship, cultural conservation, and environmentally
sustainable practices. The methodology employed in this study provides a robust and
replicable framework for regional planning and can assist policymakers, rural developers,
tourism planners, and investors in making informed, spatially cognizant decisions. Despite
limitations such as data recency and the subjective nature of weighting, the AHP—Fuzzy—
GIS approach serves as a valuable instrument for evidence-based rural development
planning.
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Figure 1. Map of the study area
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Table 1. Results of weighting criteria and sub-criteria using analytic hierarchy process (ahp)

&5 Ry Qs Laolns 5 EA ! &5 x5 O sl s 33
=l La sl 3, EY sl [EIN 3, 3
By 3
IR g bl a5l Al e Y Al sl 5l alol
Y XY sl Sleds 3l s } A AT S a5l Aol
a o Gz 3 Al | A e LT 51 adsls B
A A Lty ls 5l alsls B ?5 A DY oL i ) Al '_«2‘
evo A Sy S 5 alols ﬁﬁj oeo o/eq S 5l s = \3
o
/et /00 Ol sl 3l alsls /0t Y% (e) &lsayy 5l dols N
Y YA\’ ok > o= 0T /v0 oS 5l alols 2
) oYY bs B} Y s i ) alols
a oYY Sk sl o o= ) oy Sl 5 s
A v 2l s B /oA g o) slaely 5l alols
o EA ¢l " e YA Loy 51 alols q{
i s e Ao g R Y e ) sl j?
/ey AN o S ™ /ey QAN Ol 58 50 5l alols 3 1“
/Y AL S 58 sl S 5l bl g
Y

ol plwl (o liwg ) (65500 ,5 drwgi driuns @bl (o lulils Y-8
G Slsbnn 5 ol o 1 sl Ol oy (6 8000 8 ann i colie (slb 4 bss e slaesls ¥ Jsir
Sl ombn Lylyd 5 K S Ol s Wl Jeuily @ a8 b G Slaskas s 5L SO a e e 0L
5o "l 5"t les 8" el T sl Ml Sl i g 6 S0 S slac
b 4 by Ve 3L S s g i el Il e 3 e slaesls ol i
s Vo1 8) Mael b Bl gl Bl Gl cd Aoy T 1 i b Gre e YooY o) el
e Olseas e auels sl 5 (dasys £7/1)) ol el ol 55 a0 | adlate Comls o 2y (515 silo
Do L L Gradoo Ve>) (S Jls 500 L bl ol o w3 8 5 55 (g i 8 slacled gl ol
Ll 513 bl w53 g axa Yl S Y St glales e 5 (e e 1<) 5L

o b (e V00 Y o) el Sl plisl 318 5 5 (sl ime s L3 ¥ U slassls bl
R Aemlin 5 gl o 1S iy gls (Ao 3 VY1) oS it b adlate 3 ls (6 Kas 8 dates Gble 3 |,
el b Ghle Ol 50 s 5 B s St el 0800 S e ts 58S - Kl L
S o ol 1 (s sk Bl 5 Ll s rhe SL S 5 s ST QBN s e 4 S S 55 YL

&by}‘j w‘_,:glof

'YW



;-”j ‘_‘:’j": S JJQ‘;‘-‘ _

Jses o) Cb Ll T e ) Bl ey Dbl s LI St Bl ol Ol Sl SllB glaesls s
VUKOICIC ) ol 138,81 (5 K3 8 slaadlr s aodites i 5 sbas b bl slis 5 ALS i »
38 Cl ot S iin U ogble 5 ol sble (ol el oliul 51 as s YW E 550 (et al., 2023
Ot et oy G5 S amn 5 (6l lin Tl b (sl 5 il S 13 el 5 e los L il
b e Slagi o 5 chond sl Ko (s slagens Jols oS col Ml Tl ailis 4 bgype ol g
Lo ( (AS Cins b b Gble s b olie Sy e 5 el 5 o 58 L3l Ghle ) 550 e
YUY 55 s BBt bl (LS 2y Ot b o inid o545 bl 5 s o o 5 3
sl 0 03 e Aol 5 dls oS (6 K3 S L 5l g an S 3 Olid Clus 3l Ao

ool aids 3 dikie ol op miiy ls OLES ey Ol s 6 Kis 3 glawils il Slib v 5
S bl ¢ blin o el g 6, K0,5 slaailr Sl Ol BB 2y sl bl stiasdli &S ol i3
5535 Sronel Do ol pl &S ks e (WSS Okl cobawe IS 51 S S e "aeles" 5 Maelas
S e 1 sy (6 Kb 8 e 5 gl diadils

Candsn 5 (oo sloms (olod 3 (ooles g i o0ls DL SIS Candsn 5 (o 2ed Sline )
(Sl ST 5l Ol bl zin (6555 sdinsilis &S (onl” doloss oS" 5 Mdelinel” Slib 4 by o S
"aebes Sl 5 Mael S Camdge 5 o mes b bl o Blie 55 ol el S 5 B s e oS
s gl s e 5 LS LS}!)ML.’J.’C*?*“‘&F}“'){‘ A Olil -l L}SJ"&“S("@“‘&U’
S gn e eyl Ol 3 1) gl (6 Kds S Gble 4 IS ol e

by bolre s (pled 53 b oo (i 13 0L Sledss slacsrlo s bss o glaesls o
Sl s 5 s, Dledst okl gbus, gble iy 655 skasolis o (ol deleal" aib o
Sl JS 51 (S 55 g L5 "ol Sl 5 sl SIS g 5 e s b Ghls il (5 K S
g Gl sy Gble 55 Sleds sl n ol Syl el ool &5 das e WSS 1 Ol

LS o a N30 S

! Loamy

Soiloyis 9 w‘_p?laf

A}



_ o L:WJJ Jj{:.’; WL'; - w ‘;jf’jy ’ Ulz.b".

oo okl sl 6;§~:>J§ Axw s 53 e éujwﬂ;,ung&wqgwwrw)@@u aJ.L..f X Jgi>
(G slaasly )
Table 2. Spatial extent and relative contribution of the different classes of criteria and sub-criteria influencing rural
tourism development in Fars Province
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Figure 2. AHP-Fuzzy map and zoning map of suitable areas for rural tourism development in Fars Province based
on (a) Tourism Attractions, (b) Topography, (c) Service Infrastructure, (d) Land Capability, (e) Accessibility and
Location, and (f) Climatic Conditions
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Figure 3. Fuzzy model Map of Suitable areas of rrural tourism development in Fars Province
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Table 4. Classification of Fars Province areas based on suitability for rural tourism development
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