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rainfall data from eight synoptic stations over the 2000-2020 period
were used to assess regional drought conditions. The Standardized
Precipitation Index (SPI) was calculated using DRINC software.
Rural Tourism Sustainability Subsequently, annual drought maps were produced to examine temporal
drought trends over the studied years. The obtained SPI values indicated
that the study area experienced drought conditions during the two-
Standardized Precipitation decade period. A researcher-made questionnaire was employed to
Index (SPI) investigate the impacts of drought on rural tourism destinations.
Opinions were collected from 30 professionals, including local experts,
professors, and doctoral students specializing in rural tourism and
Torshiz Region hazards. A snowball sampling technique was used to select participants.
The MEREC method was then applied to prioritize the research
components. The results of the SPI calculations indicated that the study
area experienced mild but recurrent drought conditions during the 2000—
2020 period. The MEREC model results showed that among the factors
affecting the impacts of drought (socio-cultural, economic, physical-
infrastructural, and environmental), economic factors (with a weight of
0.2517) and environmental factors (with a weight of 0.2505) had the
greatest impact on the sustainability of tourism destination villages.
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Introduction

Rural tourism, a sub-branch of tourism, emerged as a socio-recreational activity in Europe during
the second half of the 18th century. Subsequently, in the 19th and 20th centuries, the development of
railway transportation facilitated access to rural tourism destinations. This period witnessed a
significant increase in international tourism demand for rural destinations, gradually paving the way
for sustainable tourism development. While rural tourism destinations can have both positive and
negative impacts in the aforementioned areas, this industry is one of the most vulnerable to hazards.
Various threats and risks can destabilize tourism.
Among natural hazards, drought is one of the most significant and ancient phenomena that humans
have been familiar with since ancient times. This phenomenon is more complex than other natural
disasters and affects a larger segment of society. Due to various reasons, humans cannot accurately
predict many events. Uncertainty is always present, and therefore, risk is inevitable.
Tourism, due to its sensitive nature, is particularly vulnerable to the increasing occurrence of extreme
events such as drought, which can negatively affect a destination. Drought has both direct and indirect
effects on tourism and can occur throughout the year. Consequently, comprehensive assessments of
the impacts of drought on tourism, along with its direct inclusion in drought management strategies,
are fundamentally essential, although they have not been commonly conducted in relation to tourism
until now.
Given the significant negative impacts and damages that environmental hazards, especially droughts,
can inflict on the tourism sector—particularly in rural areas where the local economy is reliant on
tourism—this study aims to investigate the effects of drought on the sustainability of rural tourism
destinations. The findings of this research can be used to inform planning for risk management and
the development of rural tourism in the Torshiz region.

Material and Methods

This research is applied in nature and is conducted using a descriptive-analytical method. Data
were collected through documentary and field (questionnaire) methods. Due to the lack of sufficient
data in all the studied counties, and in order to perform zoning based on the SPI index, monthly
precipitation data from 8 synoptic stations in the provinces of Razavi Khorasan, Southern Khorasan,
and Shahrood County were used for the statistical period from 2000 to 2020.
Drought analysis of the study area was conducted based on monthly precipitation data obtained from
the National Meteorological Organization. The DRINC software was used to calculate the SPI.
Finally, the corresponding zoning maps were drawn using ArcGIS 10.6.1. Furthermore, after
assessing the drought hazard situation in the study area, a researcher-made questionnaire administered
to 30 experts was used to examine the effects of drought on the sustainability of rural tourism
destinations in the Torshiz region. The research samples were selected using the snowball sampling
method. Subsequently, the MEREC weighting method was used to prioritize the effects of drought
on rural tourism destinations.
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Results and Discussion

According to the results of the SPI index for the decade from 2000 to 2010, and based on the
standard precipitation index divisions, a drought occurs when the SPI is less than -0.99. Therefore,
the SPI value at all stations was negative in 2008 and 2009, and all stations except Tabas and
Boshrooyeh had an SPI not exceeding -2, indicating a severe drought in the study area.
Moreover, drought occurs when the Standardized Precipitation Index (SPI) exhibits negative
sequences. When SPI values reach or fall below -1, drought conditions intensify. The positive trend
of the SPI indicates the end of the drought period. Therefore, the findings show that the study area
experienced slightly moist conditions only in 2009-2010 during the statistical period of 2000-2010,
and in other years (2000-2009), it faced mild drought conditions. The continuation of this drought
trend can have irreversible impacts on rural tourism destinations in the Torshiz region.
The results of the SPI index for the years 2010 to 2020 indicate that the SPI values were negative in
most years and stations. Given that a drought occurs when the Standardized Precipitation Index
exhibits negative sequences, the findings suggest that the study area experienced mild drought
conditions.
The results of the SPI index zoning in the study area indicate that the region experienced mild to
severe droughts during the period from 2000 to 2020. Overall, the SPI values show that in most
stations within the study area and in most years, the SPI values were less than -0.99, indicating
persistent mild drought in the region.
To assess the impacts of this hazard on rural tourism destinations, a questionnaire was distributed to
30 experts, faculty members, and doctoral students in the fields of tourism and hazards. Subsequently,
the MEREC weighting method was employed to prioritize the impacts of drought on the sustainability
of rural tourism destinations in the study area. The final results of this model indicate that among the
individual-social, economic, physical-infrastructural, and environmental impacts, the first and second
ranks were assigned to the economic and environmental impacts, respectively. In other words, the
drought hazard has the greatest impact on the economy and then the environment of the villages in
the study area, thus leading to the instability of rural tourism destinations.
Furthermore, based on the analysis of the components, it can be concluded that the drought hazard
has the greatest impact on reducing employment opportunities in the tourism sector, decreasing
agricultural and horticultural production, bankrupting rural entrepreneurial activities, destroying rural
farms and orchards, and reducing the income of employees (directly and indirectly) in the tourism
sector.

Conclusion

The results of the SPI index indicated that the study area has been experiencing drought conditions.
Additionally, the impacts of drought on rural tourism destinations in the Torshiz region were
investigated. The effects of drought on the sustainability of rural tourism were examined through four
influencing factors (economic, socio-individual, physical-infrastructural, and environmental) and 43
components. The results showed that among the four dimensions, drought had the greatest impact on
the economic and then the environmental aspects of rural tourism.
These factors exert long-term negative impacts on rural tourism, particularly those activities reliant
on geographical assets and scenic landscapes. The results highlight that drought significantly affects
employment opportunities in the tourism sector. Consequently, agricultural production declines,
vegetation cover is degraded, and rural farms and orchards are threatened, undermining the potential
for agricultural tourism.
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The overall deterioration of the rural landscape leads to a decrease in tourist arrivals, which in turn
results in the failure of rural entrepreneurial ventures and the eventual closure of tourism-related
activities. Ultimately, the reduction in tourist arrivals and tourism income destabilizes the rural
economy. Given the significant role of tourism in rural destinations, it is imperative for managers and
planners to take substantial measures to manage hazards and minimize their negative impacts, thereby
ensuring the sustainability of rural tourism destinations.
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Table 1- Edwards and McKee SPI Classification ( Edwards & McKee, 1997)
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Table 2- SPI indices at the study stations during the 2000-2010 period
(National Meteorological Organization, 2024)
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Fig.2. SPI values at study stations (2000-2010)
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Table 3- SPI values at study stations (2010-2020)
(National Meteorological Organization, 2024)
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Fig.3. Spatial variability of SPI among study stations (2010-2020)
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Table 4- Results of ranking the effects of drought hazard on the sustainability of tourist villages in the
Torshiz region

i) oy Jloyi (439 oyl &is PEh) Sl
Normalized Effects . . .
Rank . . Indicator Dimensions
weight weight
G035 wabe glabisg; alss 5 Jal )bl &2 les
38 0/0113 Forced migration of residents and evacuation of tourist
destination villages
5805 pals g la |
20 0/0228 Q)S”"Q)S o0 g LS)L"‘ﬁ [aD]

Spread of diseases and decrease of tourists
(2 lio 4 (oo sl Logam) 656550 5 €13 590 Gl
12 0/0305 Increasing incidence of conflicts (especially for access to

water sources) Q, ‘_g
19 0/023 OLS-.’.L‘;-“’ﬁ) uL"“’ 6)&"'° 9S>y O‘)"S" u“‘“’ls ?9 §
0/2399 Reducing the level of unity and cooperation among villagers } g
gy 63,9LS 5 (6,500 5 slacedlad 5l (saall 5 ol ol ol % >
23 0/0198 Creating a feeling of hopelessness and despair from the g
tourism and agricultural activities of the village
16 0/0247 65855 slaylS 5 canS (s3Il oy (gl S0yl g Ol sl il
Increasing anxiety and depression to start tourism businesses
29 0/0174 soee 2 el
Increase in general poverty
26 0/0174 Olilis) (535 CndeS 20l
Decreasing the quality of life of villagers
43 0/0058 s oy ol e el
Reducing the price of agricultural land and gardens
b s gleS ol mhaw als
2 0/046 Reducing the level of agricultural and horticultural
production
13 0/0304 sihialye ot al A
Increase in food prices
40 0/0061 T e ol
Increase in the cost of living
e e s . i = 2
1 0/0569 G5 s Jhdl slaces b pals 3 =
0/2517 Reduction of employment opportunities in the tourism sector 3 g
oy @ il - cen|a Y O
36 0/0116 - 6}.§,AQ;J:L.A)QUL)JL¢_..J.U&U- - 0
Reducing the employment of women in tourism jobs
Lazdl slomdled g9 als
33 0/012 | wleslelilegs el
Reducing the diversity of economic activities
9 0/0369 Loy 52 G om0
Reduction of land prices in the village
41 0/005 s s e S5, A8

Decrease in the prosperity of handicrafts and local crafts
L_;).f..i':o)f Lgl.s'a)lfs %"-“5)" ‘_g)L'xfc\.g_La]w u...mlf
Reducing investment in tourism businesses

17 0/0243




VEoF (Ll oY o,leds OF ol o danme @ blis Ll pir 4y i

30

15

18

37

10

14

24

39

11

27

31

22

34

42

35

0/0413

0/017

0/0248

0/024

0/04

0/0377

0/0113

0/0343

0/0299

0/0198

0/0078

0/0318

0/0174

0/0169

0/0216

0/012

0/0385

0/002

0/0406

0/0119

Olaliwg, il 81 slacoJlad  Siusls g
Bankruptcy of entrepreneurial activities of villagers
Reducing the support of the private and government sectors
for tourism businesses
G835 23 3 6,15 wlepw 5 Syl 4 Sgs 4y alS
Reducing the government's attention to planning and
investing in the tourism sector
Gblo nl 50 108 Glopw 4 gogas (isw 05l uals
Reducing the motivation of the private sector to invest in
these areas
G S00,5 ity 50 (eoiies puf g puiinns) (ELS Sl yo oS
Reducing the income of employees (direct and indirect) in
the tourism sector
6 ,585,5 Sleas oaias &l slay S g baeodled als
Reducing activities and places providing tourism services
e S8 LS ale e 5l Cules palS
Reducing support for small local investors
(L e ald 21,3 e Sladgs als
Reduction of local production (agricultural, livestock,
horticultural)

58,5 bl als, SLLl als
Reduction of tourism accommodation amenities
Sloy tilags SblSal rals
Reduction of healthcare facilities
oy Slawwl ans) 10 ISl rals
Reducing investment in infrastructure facilities
Lewsgy (g 8L (538 (e S
The loss of the traditional texture of the village
Sowelal OT rals
Reduction of drinking water
gy e (Ji> Jds a4 lacslo n (08, o )
Destruction of infrastructure due to the emptying of the
village
Reducing the protection of natural resources and heritage of
the village
Ly 5o (LS Lidsy Lhels
Reduction of vegetation in the village
SE lep g B

0/2505 Soil destruction and erosion
Liwg, 5o 5l 99,5 Sl38)
Increasing dust in the village
Livg) DL 5 &)l30 55
Destruction of village farms and gardens
Sl BLS Jibg Ltals
Reduction of grassland vegetation

0/2419

Sy Gl

Physical infrastructure

Environmental




Ol 9 (5 yiz

\a¥ )
e GBliwgy 6 LU o I g Jusis o blie Sb 3 )
25 0/0183 u,-z!a» slaol als
Reduction of surface water
21 0/0225 Sy g p)S Jyad j0 Led ad Jolaie e
Temperature imbalance in hot and cold seasons
6 0/0397 _ LS Ls_wsg Eoi Lials _
Reducing the diversity of plant species
28 0/0174 Gl slaiss &>l

Migration of animal species
alsog ) dadez od Sis) Ly, ok sbajlaileis 38 0
32 0/014 G

Destruction of the natural landscapes of the village (drying of
springs, rivers, etc.)

sabazdl

Economic

1

0/249

0/252

b glE a
Physical
¥ Y

infrastructure |, 0/242 3 | Individual
N Effects of drought on social

rural tourism

14

el

Environmental

b Ml ls ol Leflame! g2

0/251

© 83,5 dake laling) 5)lul » (JLSas Ol uncaglsl - S
Fig.9. Prioritization of drought impacts on the sustainability of tourism destination villages
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