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Water crisis in Iran is one of the most complex @hdllenging issues of recent
decades, posing a serious threat to agricultucairgg, environmental sustainability,
and even socio-economic stability. Accordingly, ghesent study aims to investigate
the factors influencing the resilience of ruralnf@rs to water scarcity in the Central
District of Ardabil County. The statistical poputat of the study consists of 30
villages with more than 50 farming households. Basa Cochran’s formula, the
sample size was estimated at 366 respondents arehsed to 380 to improve the
reliability of the results. A total of six main fiaes and 72 indicators were employed
to analyze farmers’ resilience. Data analysis wasdacted using SmartPLS 3
software. The findings indicate that six indicatevih factor loadings below the
threshold value of 0.40 were removed from the moAehong the remaining 66
standardized indicators, the existence of transpaegulations for the sustainable
use and protection of water resources, flexibildfy government programs in
response to climate change, and the developmeapfopriate infrastructure for
water scarcity management showed the highest fdotatings. The results also
demonstrate a significant relationship between ¢egenous and endogenous
variables of the model, with a relatively acceptaptedictive power. Overall, the
economic factor exerted the strongest influencefaimers’ resilience to water
scarcity. The study concludes that resilience teewscarcity in the Central District
of Ardabil County is a multidimensional and intetgih phenomenon. Without
adopting a comprehensive approach and simultangeatitizing economic, social,
infrastructural, institutional, and technologicapeacities, sustainable protection of
rural livelihoods cannot be achieved. The findirfgeher reveal that despite the
provision of financial resources, the existing plizxg system has not yet
continuously strengthened rural resilience duetsofiagmented, short-term, and
locally misaligned nature.
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EXTENDED ABSTRACT

INTRODUCTION

The water crisis in Iran stands as one of the rnmbstate and pressing challenges facing the cguntr
in recent decades, posing a serious threat towdignial productivity, environmental sustainabilignd
even social and economic stability. In this contexthancing the resilience of rural communities in
across economic, social, cultural, and other dim@sscan play a crucial role in preventing the
deepening of the crisis and mitigating the sevesityvater scarcity. Accordingly, this study aims to
explore the key factors influencing the resiliemterural farmers in the face of the water shortage
crisis in the central district of Ardabil Countyhi® area is predominantly reliant on agricultured a
substantial portion of its water resources is corei through traditional irrigation methods pradice
that could be significantly improved through insed awareness and capacity-building among local
farmers. In recent years, the pursuit of sustaesatdter resource development has become closely
intertwined with the concept of resilience. Withinis framework, a sustainable water system is
understood as one that possesses the adaptivdatgdpaabsorb and mitigate the adverse impacts of
disturbances such as climate change, droughtsfl@ds. According to various scholars, four critica
factors contribute to diminishing resilience in tlaee of water scarcity: the unequal distributidn o
water resources among neighboring nations, thesifiéng effects of climate change, demographic
pressures arising from population growth and migrat and inherent geological and climatic
constraints particularly in arid regions with nally low precipitation levels. Three primary models
have been proposed for conceptualizing resilieibe. first is the cognitive-structural model, which
highlights the importance of structural reformshiitinstitutions and society, as well as individual
environmental, and cognitive factors. The secondthis recovery model, which assumes that
environmental shocks can be fully reversed, rasgosystems to their original state. The third is th
risk-reduction model, which focuses on minimizingpesure to risks and hazards. Key components
underpinning resilience include social cohesion,tual trust, shared values, and interactive
communication within communities. Broadly, resilienapproaches can be categorized into three
paradigms. The first views resilience as synonynmwitls sustainability, rooted in ecological theory,
where resilience denotes a system’s capacity terrdo its previous state after disturbance. The
second treats resilience as recovery, emphasizaugiaty’s ability to bounce back from stressord an
regain its original functionality. The third appobacenters on adaptive capacity, prioritizing a
community’s ability to proactively respond to armteammodate change. Despite their differences, all
three perspectives share a common emphasis onaresisthe capacity to endure and positively

respond to external pressures

DATA AND METHODOLOGY

The present study is applied in terms of its objecand is descriptive-analytical in nature. The
statistical population of this research consistdanming households in the villages of the central
district of Ardabil County. The statistical poputat includes 30 villages with a population of o%€r

farming households, totaling 7,947 households, whiere randomly selected for the study. The
sample size was estimated at 366 individuals base€ochran’s formula, and to achieve better
results, the sample size was increased to 380ichdils. Six factors and 72 components were utilized
for the analysis. To analyze the findings obtaifiein the questionnaire, the structural equation

modeling software Smart PLS 3 was employed

RESULTS AND DISCUSSION

The analysis revealed that six out of the initialcomponents were excluded from the model due to
factor loadings falling below the accepted threghafl 0.40. Among the remaining 66 standardized
components, the following three exhibited the hgjtiactor loadings: the presence of transparerg law
and regulations regarding the sustainable use aptégbion of water resources; the adaptability of
government programs in response to climate charegel the development of appropriate
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infrastructure for managing water scarcity. Theulissfurther indicated that the t-values associated
with economic, social, physical-infrastructural,daimstitutional-political factors all exceeded 1.96
This suggests that the relationships between thdelisoexogenous and endogenous variables are
statistically significant, and that the model dewstoates a relatively strong predictive capacity.
Notably, the highest t-value estimated at 10.108 wlzserved in the structural path linking economic
factors to resilience to water scarcity. Additidpathe Q2 value was calculated to be 0.225, atpesi
figure exceeding the average, which indicates aaraid-to-strong predictive relevance of the model.
This finding supports the overall adequacy of thedei fit and confirms its capacity to explain and
predict the variance in resilience outcomes. Theffadent of determination (R2) for the key
endogenous constructs varied across the modehdmiith commonly accepted benchmarks where R2
values of 0.67, 0.33, and 0.19 are interpretedrasigsy moderate, and weak, respectively this study
found R2 values exceeding 0.67, thereby reflecingbust explanatory power of the model.

CONCLUSION

The statistical and qualitative findings of thisdst underscore the complexity and multidimensional
nature of resilience to water scarcity, highligbtithe need for a holistic and integrated approach.
Achieving a desirable level of resilience cannotdaeomplished through isolated efforts such as
infrastructure development or economic empowermalaine. Rather, a coordinated strategy-
encompassing public participation, institutionab@gement, equitable access to resources, and the
incorporation of technological and educationali@ives is essential for building resilience to evat
scarcity in the central region of Ardabil. The féssuggest that when participatory decision-making
mechanisms, active local institutions, and effectiwareness-raising systems are embedded within
rural communities, those communities tend to dernates greater resilience in the face of water-
related crises. Therefore, the design of effectnterventions in this area must adopt an integrated
approach one that not only invests in physicalastitucture and economic support but also enhances
water governance, raises public awareness, stremgtlocal engagement, and fosters institutional
coherence. It is also important to note that thérenmental factor's lack of statistical significanin

the model does not imply its irrelevance. Instegadshould be interpreted as an indication of the
insufficient attention paid to the potential of @owmental assets in the current water crisis
management framework. Accordingly, policymakers gtahners should prioritize economic and
institutional dimensions while simultaneously takinrmore proactive measures to enhance
environmental capital. Based on the findings, ih g concluded that resilience to water crises
encompasses the community's capacity to adapt ter waarcity conditions, recover from drought-
induced shocks and damages, and effectively masaaikable resources in a sustainable manner.

ETHICAL CONSIDERATIONS
Conflict of Interest Statement: The authors declare no conflict of interest.

Ethical Statement: This article does not contain any studies with aanparticipants or animals
performed by any of the authors.

REFERENCES

References (in Persian)

Akhgari, M., & Ghasemian Moghaddam, A. (2023). Htipation of the effective factors on increasirge teconomic
resilience of rural households against drought €Gasdy: Dastgerdan District, Tabas County). Jdwh¥illage and Space
Sustainable Development, 4(2), 112—-129. https:6dmpi10.22077/vssd.2023.5530.1121[In Persian]

Bakhtar, S; Shafiei, A; Azami, A. (2024). Analyi§ Factors Affecting the Optimal Management of Agitural Water
Resources: A Case Study of Hassanabad Distriegmbdbad Gharb Countyournal of Geography and Environmental
Sustainability Volume 14, Issue 2, pp. 19-32. https://doi.ord22026/ges.2024.10349.2742 [In Persian]

Barghi, H; Hashemi, S; Jafari, N. (2017). Assesdimgironmental Resilience of Villages at Risk ofrteguakes: A Case
Study of the Mojazat District, Zanjan CountRural Research and Planningvolume 6, Issue 1, pp. 81-97.
https://www.magiran.com/p1701042 [In Persian]




70 Journal of Natural Environmental Hazards, Vol 15s550, December 2026

Barzegarpir, S; Oloumi, Matin, Y; Mahmoudzadeh, Bafandeh Zandeh, A. (2025). Designing a Model ofaRenships
Between Factors Influencing Community Resiliencéndtement in Tabriz CityScientific Journal of Strategic Cultural
Studies Volume 5, Issue 1, pp. 175-20Q7. https://doi.ddg2P083/scs].2024.479249.1217 [In Persian]

Damavandi, A; Saadi, H; Naderi Mahdavi, K. (202¥)easuring and Analyzing the Resilience of Rural s&holds in
Hamadan Province Against Agricultural Water Povedtyurnal of Geography and Developmeviblume 22, Issue 74, pp.
111-138_ https://doi.org/10.22111/9dij.2024.8148Rkersian]

Darban Astane, A., & Ghasemi, F. (2022). Assestiiegresilience of rural farmers to drought and idging livelihood
strategies (Case study: Central part of Shazandnt@puJournal of Village and Development, 25(2),22-
https://doi.org/10.30490/rvt.2020.265393.1018[Imsran]

Ebrahimi, S; Rahmani Fazli, S; Azizpour, F. (2022ctors Influencing the Adaptation of Rural Setiémts to the Water
Crisis of Lake Urmia: A Case Study of Miyandoab 6tyuJournal of Spatial Analysis of Environmental Hazardolume
9, Issue 3, pp. 37-56. https://dor.isc.ac/dor/20110.24237892.1401.9.3.3.3 [In Persian]

Ghasemi, M; Alizadeh Dolat Abadi, L; Sohailifar, K2021). Identifying Effective Strategies for Propdanagement of
Agricultural Water Resources from the PerspectivBroallholder Farmers: A Case Study of the DarzDAdtrict, Mashhad
County. Journal of  Agricultural Economics Research Volume 13, Issue 2, pp. 81-108.
https://dorl.net/dor/20.1001.1.20086407.1400.1362[/ Persian]

Gholami, M J; Talachian, M; Shahriari, S K. (202Broviding a Conceptual Framework for the EffectsPopulation
Density on Security and Coping with the Drinking t&faCrisis in TehranJournal of Geographic Researciolume 10,
Issue 37, pp. 139-180ttps://www.magiran.com/p2490512 [In Persian]

Iran Meteorological Organization. (2023). Climataport of Ardabil Province (long-term data, 19912@p [In Persian]
Khodapanah, K. (2023). Analyzing the Economic andi@ Resilience of Rural Communities Against Equitke Hazards:
A Case Study of the Central Villages of Ardabil @ou Journal of Human Settlement Planning Studiéslume 18, Issue 3,
pp. 187-197 htitps://dorl.net/dor/20.1001.1.25385968.1402.24.2 [In Persian]

Leis, N., Rostami, F., & Alibaygi, A. (2022). Stegfies to improve farmers' resilience to droughtrfriie perspective of
experts: A study in Miandoab County. Journal of @ephy and Development, 19(65), 77-98.
https://doi.org/10.22111/j10.22111.2021.6540[Indran]

Montazeri, A; Sahneh, B; Qangarmeh, A. (2021). Rioée of Water Resource Management in the Sustairiakelihoods
of Rural Households: A Case Study of the Northerd Southern Farm Districts of Agh Qala Counltgurnal of Spatial
Planning Volume 11, Issue 1, pp. 67-8@tps://doi.org/10.22108/sppl.2020.122008.147 8 émsian]

Saljoughi, I; Ghadrati, H; Zaarei, M. (2023). Setar\nalysis of the Coping Strategies of Rural lst@eck Farmers with
Drought and Water Crisis in the Musiabad RegionTofbat Jam County Based on Grounded Thedgurnal of
Geographical Studies of Arid Regionélume 14, Issue 54, pp. 39-Gttps://doi.org/10.22034/jargs.2023.406722.1048 [In
Persian]

Sargazi, A. R., Ghavidel, M., Salarpour, M., Zigte, & Keikha, A. R. (2024). Factors affecting tiesilience (economic—
environmental) of rural households in the Sistagiar against drought and the absence of the HirnRawer water. Journal
of Village and Development, 27(2), 1-22. https:i/olm/10.30490/rvt.2024.361851.1562[In Persian]

Statistical Center of Iran. (2016). Results of 2046 National Population and Housing Census. [hsiBg]

Talayi Hour, V; Zahedi, M; Bakhtar, S; Shafiei, 022). Measuring and Prioritizing Resilience Agaditarthquakes: A
Case Study of the Southern and Central Vilkij Sextiof Namin CountyJournal of Regional Planning of Marvdasht
Volume 12, Issue 46, pp. 245-260tps://doi.org/10.30495/jzpm.2022.5366 [In Perkian

Yadgari Far, F; Poudineh, M R; Esmaeilzadeh, M2@0Assessing the Resilience of Zahedan Countynsg&Vater and
Drought Crises. Journal of Applied Geographic Sciences Researdfolume 23, Issue 68, pp. 345-364.
http://dx.doi.org/10.52547/jgs.23.68.345 [In Pengia

Yazdanpanah, M; Rahimi, F. (2019). Reasons forRhiture of Agricultural Extension Using Groundedebhy: A Case
Study of Agricultural Jihad in Lorestan Provind®urnal of Agricultural Economics and Developmemts&arch in Iran
Volume 50, Issue 3, pp. 459-5t8tps://doi.org/10.22059/ijaedr.2019.269598.668@i P ersian)

References (in English)

Arimi, V., Karami, E., & Keshavarz, M. (2018Llimate change and agriculture: Impacts and adaptigsponses in Iran
Journal of Integrative Agriculture, 1), 1-15. https://doi.org/10.1016/S2095-3119(1 7815

Beilin, R., & Wilkinson, C. (2015), Introduction:d@serning for urban resiliencélrban Studies Journal Limited2(7), 38-
51.

Boston, M., Bernie, D., Brogden, L., Forster, Aal&un, L., Hepburn, L. A., Morkel, J. (2024), Conmity resilience: A
multidisciplinary exploration for inclusive straieg and scalable solutions, Resilient Cities amdc8ires, 3(1), 114-130.
Cantillana, R., Molina, J. L., Iniesta-Arandia(2024), Bringing water values into play in the Adata desert water crisis,
Journal of Arid Environment225, , 105256.

Dessy, S., Tiberti, L., Tiberti, M., & Zoundi, D2@25). Polygyny and drought resilience in villag@momies: Evidence
from rural Mali. The World Bank Economic Revigdivaf020. https://doi.org/10.1093/wber/lhaf020

Devincentis, A. (2020), Scale of sustainable adtuca water management. PHoissertation. Hydrologic Sciences in the
Office of Graduate Studies, University of CaliferrDavis




Investigating the Factors Influencing Farmers’ Regnceto .... 71

Fletcher, A. J., Akwen, N. S., Hurlbert, M., & Diad. P. (2020), You relied on God and your neighttouget through it,
social capital and climate change adaptation inrtival Canadian Prairie®Regional Environmental Change0, 1-15.
Hussein, H. (2018), Lifting the veil: unpacking tliscourse of water scarcity in Jord&mvironmental Science & Policy
89, 385-392.

Hair, J. F., Hult, G. T. M., Ringle, C. M. & Sardte M. (2017). A Primer on Partial Least Squaresi@tiral Equation
Modeling (PLS-SEM). 2nd Edition, Sage Publications Inc., Thousand Oaks, CA.
https://www.scirp.org/reference/referencespapefsfrceid=2297757

Isukuru, E. J., Opha, J. O., Isaiah, O. W., Orowwgge, B., Emmanuel, S. S. (2023), Nigeria's watisisc Abundant water,
polluted reality, Cleaner Water, 2, 100026.

Lee, S.H., Choi, J.Y., Hur, S.0O., & Taniguchi, N20@0), Food-centric interlinkages in agriculturabd-energy-water nexus
under climate change and irrigation managemenoiRess, Conservation and Recycling, 163, 105099.

Logan, T. M., Aven, T., Guikema, S. D., & Flage,(R022),Risk science offers an integrat@gproach taresilience. Nature
Sustainability 5(9), 741-748

Madani, K. (2014)Water management in Iran: what is causing the logngrisis?Journal of Environmental Studies and
Sciences, 4(4), 315-328. https://doi.org/10.10B442-014-0182-z

Mancosu, N., Richard, L. S., Gauvriil, K., Donatel®. (2015), Water scarcity and future challengesféod production,
Journal of Water(7):975-992.

Nosha, N., Lashgarara, F., Hosseini, S. J. F., divadi, S. M., & Rezaei-Moghaddam, K. (2021). Deteing the resilience
of rural households to food insecurity during dreugonditions in Fars Province, IraBustainability, 18l5), 8384.
https://doi.org/10.3390/su13158384

Paiva, A.C.E., Nath’alia, N., Rodriguez, D.A., Taela, J., Carriello, F., Rezende, F.S. (2020),adrbxpansion and its
impact on water security: the case of the ParaibeSal River Basin, S"ao Paulo, Brazilhe Science of The Total
Environment 720, 137509.

Pereira, L. S., Cordery, I., lacovides, |. (201®@pping with water scarcity: Addressing the challen@pringer Science &
Business Media

Rose, A. (2009), Analyzing terrorist threats to do®nomy: A computable general equilibrium approdch. Richardson,
P. Gordon, & J. Moore (Edsconomic Impacts of Terrorist Attacks, Edward Elggp. 196-217.

Rutter, M., Anita, T., Daniel, S., Pine, J., Leckmé., Stephen, S., Margaret, J., Eric T. (201%sikence: concepts,
findings, and clinical implicationRutter's Child and Adolescent Psychia29, 341-351.

Savari, M., Eskandari Damaneh, H., & Eskandari D@sha H. (2023). Effective factors to increase rumaliseholds’
resilience under drought conditions in Iramternational Journal of Disaster Risk Reduction0, 9103644.
https://doi.org/10.1016/}.ijdrr.2023.103644

Schouten, M., Vander Heide, M., Heijman, W. (200Rgsilience of Social-Ecological systems in EuropBarral Areas
:Theory and Prospects,113th EAAE Seminar The RblKnmwledge,Innovation and Human Capital in Multifunctional
Agriculture And /Territorial Rural Development.

Shah, A. A., Khan, A., Ullah, A., Khan, N. A., & étiaibi, B. A. (2024), The role of social capitalag&ey player in disaster
risk comprehension and dissemination: lived expegeof rural communities in Pakistawatural Hazards 120, 4131-4157.

Shrum, T. R., Travis, W. R., Williams, T. M., & Lit. (2018), Managing climate risks on the rancthvimited drought
information,Climate Risk Managemer20, 11-26.

Stone, M. (1974). Cross-validatory choice and assest of statistical predictiondournal of the Royal Statistical Society:
Series B (Methodological), 88), 111-147. https://doi.org/10.1111/j.2517-618%4.tb00994.x

Tang, Y., Zhang, F., Engel, B. A,, Liu, X., Yue, @ Guo, P. (2020), Grid-scale agricultural landlavater management: A
remote-sensing-based multiobjective approdohbynal of Cleaner Productiqr265, 121792.

Tumini, 1., Villagra-Islas, P., & Herrmann-Luneck®, J. N. H. (2017), Evaluating reconstruction ef$eon urban resilience:
a comparison between two Chilean tsunami- pronescitatural hazards85, 1363-1392.

UN-Water (2020)Policy brief on drought and water management.

van Aalst, M. A., Koomen, E., & de Groot, H. L. ([2023). Vulnerability and resilience to drought aadtwater intrusion of
rice farming households in the Mekong Delta, Vietnd&Economics of Disasters and Climate Change,487-430.
https://doi.org/10.1007/s41885-023-00133-1

Wang, C H., Blackmore, J., Wang, X., Yum K,K., Zhdd., Diaper, C., mcgregor, G., Anticev, J. (200Qyerview of
resilience concepts with application to water resewsystems=water Technical ReparSeptember 2009.

Wang, X., Chen, Y., Fang, G., Li, Z., Liu, Y. (2022he growing water crisis in Central Asia and thizing forces behind
it, Journal of Cleaner Productiqr878, 134574.

Zhang, Ch-Y ., Oki, T. (2022), Water pricing refoifior sustainable water resources management inaGhagricultural
sector Agricultural Water Managemen275, 108045.




o PP o,

@ el h-ao ol bl

gl:':f :i ﬁ ‘-

YIV1-£YA0 : Sig mOILLY  YIVI-£YYY: s> LLS
Homepage: https://jneh.usb.ac.ir

1Fed 69 oF (2l oylouds e 0)lous VB 090 (b buzxo Ol blie Jddghy (oode alxo

3390) ST p O w9 30 15 9lhS (59Tl 9 415 1 Jolgs (s9lS1g

(9 51 (9l b (535 30 i (sLBliw g y axdliane

rs.\o:u G ‘\'6)‘{ gl yl ¢ ':HGLS.;L.\.& & po g

(J g 005 65) 51l eyl 695 ply oSLESI ¢ bty (50, 4ol 5 Ldlyiz 05,5 JLiskiul )
ORCID: https://orcid.org/00060000238342335  k khodapanah@pnu.ac.ir: jues!

Oyl eesd ) e syl Bizee olKzils Ll 2z 05,5 sliwl .Y
ol el 55 Pl oSl bl iz 095 Ltilo ¥

oS> Ao OleMb|
o3l slans )3 ggose (al el Blae i tla 5 enma 3l S wolnl o ol Gl o ggi

o golaidl 5 cloixl Wl o 5 aoxecan) (65,5l Codnl sl o s 4 b
Ol e 0 glbiss; pslaS sl » f5e Jelse oy Ban b (igsy cnl egycnlil ol
Y J.AL..) LMB)J U"l Lg)Lc] WL‘> el 00l fe‘?u‘ J.u.b)‘ uLw).er.u LS)S)'“ M BN ‘Sj ‘QS
33510 S8 YPF IS5 Jga b bl diged oz ol 5)5laS Il B0 (VL Comezr b sliws,
VY 5 Jole il 5l ggoge Jodo cgz .l (mali8l L YA 4 i b 4 olaws gl g s
olzs laadl, .o ,3 oolizw! SMArt PLS 315310 5 51 laail Jdow jelaie a4 .o oolitul adlhe
Bl Jaw 31 CIF) oadpmss Hlade 31 seS ole sla)b og Llo b adlie il adle VY 51 0ls
5 oolaiwl dio; yo Blad &) e g (yuilsd Dazg ddlie dus o lliul ddlie £y 5l ioren L0l
ol Ry il mizan ings ole b 2 VL s a5 ot rte (sl conlie lac Loy
ol e 5o elwsy OlislaS sl o 1y Sl it soladdl ole onlply ol J53 LB
oS el (Gl 000y S0 ) Gl e (53550 i 50 2 05 pln o syslol ayls (T oS
5 6 Bl (sleizl (golatdl slacud b ol lejen 6xSose 5 Gtz oS e
a5 ans oo lis audl pl 0gd cad pol)d Sl jebay loling) cuieas I cladle lgs (s ,5LS
DdooligS ¢SSl Jdod Lol cwams oo &3l wljliel g Jbo mlie iy 39290 (55,40l pllas
Cashl yatams 508 |y (liwy) anslr (55510l 5o (e Sla s b (bl yom pas 5 os:

Ll OQ)SQ

g3 Al

VECF/OIYA bl yo fu,b

VECENYN sl g g,
VEENYNO : ol g,
VEO/N o\ 1 LSl GG

goals sleojly
st G 2l oS ol
gt o IS5 55l

Sl

Lf’] ,‘,5 Ul)"’” ).:l).: o ul))sL...S L;)ET u_:l; » )fo).:l J.a‘}.c ‘555‘5 (\f'a) S G (Gt g 5]4...))1 ’L;)L., N «_)).95.45 ,BLZ%;‘A}' :bcw!
V- (0N (erd Lo O bbro (Jd,) liw o (655 0 it sbliwg, aslllas o) g0)

Obzsh § i oKl 1y

s lons © iy

DOI: 10.22111/jneh.2026.53000.2137




\Al VFed 60 F 2ly o)ylods e oylods VO 0590 (b o Ol yblo

doddo

hemelens mte 32 e ] ol Sl e 59, Sl SR aen 55l 5 3575 sl Sl s rare o
& o) s M) 5 Cenez S g £ el cilize Sl S T 4 s S e s
2 ol cdld 5 T 5 JaSis £58s 5 ol mlie 15 Cyssams (Paiva et al., 2020l iyl
S Sl paie ol o9 ool et O lis Sl g pSese ol g0 S oy jluate dae
03505 Sl Lol (sl 1) Sllys OMSie § diited axlge T L Lol (8 10 malsm 5l (g s a5 sl Dlans
3 i Wil 0 Comaz ady il a5 bl (o 132wy g 588 5 (Siw S talS gy ol &5 (K ol
9 S3gbaS (@limgy (S RD (Fato drugi Beboe SgmeS L ewl (anb e 5l Il eslinul Sl
SlSis #8ly ,o (Pereira et al., 2039 o axlgo il L 1) ol polgx @ pin any¥ a5 1) 6 Kio S
5 Sl gz (S pritine Oy50ar 5 ol gy 3,Shas 078 s (s 5 35 B 0l Gl
old) ol gl 8 GlogFa (VF-T (ol Bea 5 (Fexlo) wadco )18 wags )50 1) lacde dnwg 5 o3,
3 3358000 sy o2l 5 (elotz] Dl )5 gt Ojgon 5 Sl s a |y (ol ol 5 eleix]
Caz ol 4 cwyud (Ol 0gS g Lola iul38l 09,0l 45 SlaiTa 0gh e e seges Sulo b A Colys
Cewl 00l e ladied o 65,0 4 ol g abe o ol 0gd g 00,5 bawd cold, a | G)las
ol EMSe L 1, iy 5 s iy ] Sl 45 8505 et Olgae ozl OTAA oo 5 oliyylog)
5 ol Olyeis Jole 50 5 abge Gl Ko Jlo a4 Lo 5l ol e sl Loles lie 15 005l o0 azlse

(Mancosu et al., 20355 o pasas | i) comaz i3l
5L g Comez oanli® wdy ail oo azlse oS St b o Sis wnyeS o @l sl ysiS 5 (S plsieas ol
05 E9050 «83liS Sladgs (Lol i plsiear ol § S mlie Cudgazme 5 (55,3laS 5 (ol DY game 4y
39505 3 2l glaglze OV FY (o Ken 5 805, 50k) sl ools S8 5505 (6518 oz Sl w5 1, &
yol> o 0 el Jlaul anwg glp g @dly 0 5 lalus! Ceodls g old ) wis ) bame (sl (souags (o]
5 Conl ails Jo 1) Of @l pals wiy, s slojls el 5 Cames ol bl 5 Gl G 20l58l
a8 Sl cpl S0l alisee L& )3 Ol Bran Condy (ow) p Cenl 00gei axlge Al L) OF lis sl (s
Sl wé sloolz Gl Jlod 3 sladle jo wms oo plaisl ogm a ]y (Bras Of maes i 55l
asia 5l ool Glime oad K23 g Sl oad sy Sloc] ghaw alS 4 e (Ol Collasl Sy e
(olie 5l 6ol lwg el 4zl ;3 ggdge (I (VT T (GLlSe 5 12l Canl ansls Jlis & 1) baailss,
s o 3 il con 1) cl Ol g 65,5LeS @ ataly sl ol aslsl g (Swi; a5 oling, bl ogasa
Al 50 il Tl (EalS s a5 Wipe @y Bt 4 Coad (55t S05naS 5 by BbLis olnl 50
alys ol o 55 15 08 a5l 35 2P D g el 0 (st iy 5 (el UL
4295 po)) yol (nl dgdio Sl drwgs slp s g Slilioe b 1) Glolivg; Cedl o Fn; DU
3L el a5 laigSa (O F ) (e 5 55 (alll) 33l oo (i bl Laliwy, gl j3 1) (651l &
@le 22,0 MY Wl b 355 9290 wlie Lad> (sl (lnl )9aS Ol S poe (Melli b 5 Jlo plojle
5 )l S i ol 0520 gulie 5 SISl 4 g b e 1l 45 am Lialal |, 095 Lol LB U]



atl o5 Ol il 50 lasliS 5 )sT U 1SS ST Jalss (15T vf

srans o a5 cul Lluw i il g o oduzn 51 (SO olpnl o ol ol nlplo OF ) Ko
wolatdl 5 elexl Old S g (asmecanm (5))leS Coel Sl Ghad g oad j9iS Sl S S
onds axlye ¥l Syl ol arsi blE (2ol b ool e sads ogasar 5 syl bl esl sla L o
ailae ol o AVl 5L Sl oY 1AY Ll 6y68 sl olidlsr lasle slaosls elul 1 .can
OGS 5 e 5 Ol sladiad ;o (L liee iyt a5 sbas ciesl 00l 051 e oo TE - 050
39 o8 > ge g Cowl dilate o8l Siddas bylyd Shled o 5L oyl oSl cpl s co &y Ll jo
5 2 beS slooyss o ohgt gd olpen (lyiel 5 ad Slblogi b reiny g b of glie ol
T mlie Cudgame 5 iyl GRS VY jenS ulidlen flesle) ail oo Sialidl T mlie s Lid JLSis
5 ot Blas @lp O 4 gyt 5 3l lailog; bz g i) sl gl p eries b
sloosly 5l SO ol aS (55,5l isu ,0 ohgd aliuw ol (Karimi et al., 2020 oS o 5,10 1y (55,9LaS
DAl |y Gediable Bg) g (me> Sl g ead laggd 4 Glolieg, ©2lke coge Of plie 4k
slslilei g ol wle slacosgama jl laigus Sy da il cpl & axg5 L .(Madani, 2014 el 00,5
W)J..\.A (_SL%‘S)‘A?WLH» \.\J‘BJ(SA GCLA..}‘ S.AS)LA.M.&O 9 (PFE (SQKT uﬂ.'\)sl ‘)J) fé)b 6‘0)49 u.».o.b‘ BJU’“""
-l (UN-Water, 2020 ans G| 1, e solsz (5,5106 5 00,5 ot |, JLaSis b )55k 5 T alie
Sl g (e Oy eaiSanagd Jelse kel J S plssar (3l Slleg 5 T sl Cosgams )
sl walsd (e 5 335 Spyaeln wieils 5 Wedioe Trhae Syl Gl o bies; bl 5L
g daxin Jelge CJB o saclas o aiejls “SJFJ 2l 50 Gslol (oplplo Las Sl L oablas
s sle 1) esmlr sl sleadlie laazin lulis b Ghagh oal el il glaeg S (s, Sen
350 aklaie lalivs) 53510l GRS Lly Gl 5o iluiss mROBl SleS Ol plr )0 sl Jelos
&l oS Cardg ol ol g ol was 5l ailg e g (S8 elain! (solaml alise slal o asdllas
O30S 6 psloli 2 5o Jelss (o Ban b gy cal o S (e 4zl @ azgi b el by led 55l
Sl olaidl dalaie cpl (o 1y ccwl ool ploeil Juo,l liw gl (635 po idn 5o ‘531 oS olee plp e sl
GQL?T l) 9 QB.MJGA oolaiul w 6)1.'.)] 09_'.“.: QO u] &)Luo )‘ 6‘0.\.@& L}“’D aS el 6))9LM5 6wa.”.t$
ouds plil iy S¥lges @y (sS5ly slioly po ooty ol bl Gl et g 1) O Ol l5pslsS
]

az oS 5o Jel Ol ped 53550 5w 50 2l o Ol pln o OliusleS sl TSI Jelse s
el 60)‘9A

faien e 0l3)sliS 6)sloll byl casi )5 Gliee az U else cal 51 S5 50

5 ol 4Bl il g pReie 5k 4 Ol (Ko )d solamsl - clain! an 5,50 40 Slidmd 3 slaans o
9 LQ)L'Z.‘.!) sL@ua))‘ L ‘GQ.Lt w‘o 9 L@u?la»).i) » °5)L9 ug] Copde g g;)‘).ass> as DS (o0 uL«u) ).a‘ U”‘
drwg 4 obows (los iS4 55 0394l (Cantillana et al., 2024ccul ks o 50 Slal gla el



Yo VFed 60 oF aly oylods e oylouds VO 0590 (b o Ol blo

a5 conl oW ‘;.j Sl &b ‘G)BT‘?U P9 oobl sl 00,95 0,8 LS)}]E)U ponde b u] xbeo Sasl
Wang et) ol odw § JluSias (oldl sy anle s Ggllasls (BT als jshate 4y SIS cod b )l
§ ooz A o goal8l Ol sy 5 A0 Blal glalis luen sl jeiS 0 milie aVolel a9 Jolis
potin ol L § OB Epd Conyy e olF s b Kidgn Lawgi 5 VAVY Lo 3l (6,510l a0 aslliae
shes (5,510l Lol (Schouten et al., 2009 o)l wbisly, § cloiz] pole wlamdl o glos s jsba
Sy oo IS gl g gl 8 calitie sl e g rilo Lol ol il 68U Cy las g il
s S 2Ulg5 5,50l (Boston et al., 2024sas oo JSi 1) (555l ob Jlael 5 (5 ,:505100 oS j0 09 (]
o2l ) Gl cpl 5wl Jolw el 4 (s 0 Sloe SL3L g ol S SO L Glhail o g lol o
(Ohize 5l 508 (S eeja (Tumini et al., 201Y oS s 1) adgl 4l b g wos Cundy SO L o4l
)'1 o5l LsLmé)‘..\,{L:.U Jlee ) Slelos! ‘;QLJ 6[.55)1 oS o )97 &Lg..}‘ 60,550, ngjigl.}'
4 sl @l g owaigs pgle jo (Rutter et al., 201Bs o oS olSisSw (6 pduns s duad 4 ol bl
U5 porde 4 (oulidily; 50 09d oo i (A 90 5l G sl Jolss Sl 4 SSL S popie
Beilin & ) wles ablin oo b a4 OMSie L U canl oads oLy 15555 5 Hleds Lol b slbail jo of 8
Ol 131y ol 5 05d oo gmme 3l 8 S (5,5l0l (b poe 5 Slojle ,lS, cle 4o (Wilkinson, 2015
(ROSE, 2009555 oo i a5 Ll § Ly &j50 90 & olaBl 1o (5,510l 028 oo S5 0 gl 5 ()l ppe Cu ke
5 @l (ot Gk Glr ol Gzl s prees o QU1 1 0l el i Glacdse (e ce
Dz Hehile a4 el SO Cudib (55Tl (Ko S IS e iy ST slayg, So ol Qe
Logan) wis laa> 1) Cogn g 9,65 50 o ,Shee ¢ Lizlu 3!,@1 A4S Gl S um 50 daze adibejlus g lo SKias]
5 @B Sl p By aegd xS0 p 0 (hF e g (Joliend plenn o0 ) g (Gl
9 SR Sl Gl S Susp atusy a5 o)l S5 (Jold SO e S0 GrNERoe
doasli o St 5l (SO b slapinn ;o o8l 5,610 5 138 51 Jelse () cam (VT ]S
Sz 09,5 0 atls .l dase g pwbew (sloix] (golamdl (el Alpn gundil asls
Llassd b ablie sl hoebgs sl 5 anwss Jlo 5o lo)92S Ulg5 (owp jskaie @ a5 ol Jliitow
O 5 aigled) w5 go gy |y )5S (al (g0l ke daSsls blie o lay5tS (55Tl (g Sl
2 lle Ol pas gyl Sl Jae =) Jol g 008 053y Joe dw g )5lol 33T 0 (VY
S ed 5 o ples 3,0 wST a5 sgugy Jow =¥ )l ST 5lids 5 (aows «60,% Lalpd canals> ¢ laoly
Oen 5 (By) 3yl oS Glhs g agalee mals ;oS ialS Jos - g 098 Bi> wilyi oo e &
Jolas 5 S i sla sl woleiel o Kinad aiile (s00mie 3)lge 005 15 130 (5,510l (sodS slaadlge (VAP
5J9‘ Q)S'.’.ﬁj R RESUW- p...m.m gJ‘lB dwd dw 3o 6)9];)‘4 ‘SLQQ)S..@) .(Fletcher et al., 2020%»‘ LJJ[JLA.A

- Holling



"'L.$J~T o ol e e oligles c5JBT U I8 51 Jalge (59519 Vs

& caSil aUly plsiea |y y5l0b a5 (S3glsST Slalllas 5l e Sag) cnl soed g5luly alie 4 (55100
U5 b BLi)l 5 cusl azgi 0500 DLk olsiea sl g0 9,505, 50 sl ol 18,5 (S o iy a3
b 0,505, Cmege 40 0,00 ..x.SL. adgl cl> @ cli g jlad Jole 5l anids 4 cuiS il ce arls
Ul eaglie @iod dw ol St (Fhy b wWIT 6 5le 5 ek 4 STy sl el Cod )l
OF Y o) ool L 4 corte STy 5 Sl

ably & 45 e 5 Jle 4 455 b 45 el iz )5 5 51 Slallas 5 pge Eolin 51 o cl gabse
T b 5 0038,5 (s, 0 (55 ke ol (ol vl o sbul sl ol (ol 3500
2@ oS ol ple 2 6ol 2 She Jdlse (cmyn o plaBl Glaghy cal ol ool 13 sl cow |,
Ol 5o T ol by o tagy o5 oo Glas Slallls 550 008 Jeo)l Gl ed (gliws, Bbli
SYe (5590 9 (il ye 45 W3S (o ondplnil laiagh j900 beulal (nl el ot plowl o)
810l 350 sl )Sely a5 ol (VF - ) (e 5 oo anlllas dafmghy cnl aloz 51055 S8 gy )90
Ui | sl ISl oS ol Lt gl iols 1,5 axllae 390 |, Slolid S oSy j JLuKis iy 1o (s)yslisS
od8l el Copae Gl o8l Sl poe 5l o8l Ol Copae ols plobs 5 s 5l 6 ,glol
colo ol 55l w8l glaia! Co o 5 455l 08l Catims S o 55l @Bl Sledbl Cy o 55l
P Fge dws(oe (Lad o windls S5l @Bl Cudims o e jemme 0 I glenl (n iy (L) g Ol
ool )55k 2 F3e Jelse (VF2)) olen 5 omalnl wlioe (U1 L 51 sl i)l o),
o 31 oslinl sl ol Sl Wil (oo s isls 18 addllas o0 1y aeg )l azl o O Gl b (abiss
el allan 3,50 slaling, 655l byl il 5 5e Jale ot ccsolail aploys il 5 onb
Rl e @besy OskaS Gulol skl Glj)l s s @ sesi 0 (TN el 5 alinl Lo
Lalys 5o olnslsS @oslol bl s ol Stegh ol wisly (iere glaoyal, plobis 5 JlSis
Sl Caxsg o szl g daoreian oS sloals (o g Il (solyd o golaidl slal jo JluSCis
by slalsils golasdl 510l 5o Jelse gancaslsl (VF0T) pade plansld 5 o551 0500 18
5 JLSi o 5 gl 53 S8 51 else o i ol ol gulis aiols 1,5 anlllas o0 |, JUSis ol
3 N yars o i sy SIS 41 45 s, e 5 e i ol Ll (55 208
dilaie iy, slo)lgls sysloli » p3e Jalse (VF-Y) e 5 (655 p Conl pglie ladisS 5 bo )y axugs
Slesis ply jo oy slas Syalol a8 ols las b aiols S8 ) oyee 1) JLSis bl o les
5 e Sl S sl p golabl 5 ez Jolse gluniailys (SIS Blat aile olejeiie g 00 (b
31l ek 5o lgls (8518 Lo p s g 5 (e S 5)slaS SMeas wile (ple e 5 I3 e
Syl 6510l sg 5o sloizl alope 28 (VFY) a5 g5pmilezr il 1) psloli ol
oy 5o eloin] Hlop i 5l anlllne 5,90 slalgls isls 3 anllls 050 ) Jakts blie yo olios,
SloaSes Jale wols ol @l mizmen w018 (asllas Conds 5o 5ysl0l Bl 5l (s wails 8 b
Oy 5 w51l JLSas plyy 5o ol Slo)lgls 6)sl0l dsun o |y B iy eloz]
g ling; Slsl (65510l a4 bgsye T 55eS g g0l an el aylosus il



A% 1Fe0 60 F 2ls oylods B o)lods VB 090 ( srmb o Ol jblxo

5 ey 350 |, Sszge oLl 5l oolitul L as,je 4o alsmec] Shlas Sy pde (YoVA) | L San 5 pg,
g gl GBI 5 adse 4 (Sl 4 Db sylaels glul 5 syglogm oS ol lis ) ool @l ol
Jisas a5 Jljlals Sledel slajls g 09250 Oledbol o (g0l alold (pumon ol aiusly o230 adsle
2 2lie alb ply o sl slalgls 5)5lol e s Cubls 3939 wiiin JLSas L by 5,55
Slas Gigi onl s s, sl (VoY) "ol Ken o Loy Lawgs a5 Coul sty olsie Jlusias Ll s
- S0 losgs lo e plde sl ply e Syl b v 3l olis, a)lgls 5l geud 5 s olo
Glacgamo b oy ol a5 wisg SYL Lg)s—lg,;ls shls adllas 550 gling, sl jlsils 5l asyo FO 51 eSS
691l iomiw sly 3 lailinl w9zl (imgh ol ,o eadanl Jow .ol 039 ol yar astie sla Shg

aes oo Sl JSis b g e slaS el lﬁﬂ bk oly g 2lae Selb b agalse (o b lgils
gl ols )8 o 390 15 6350 bl 53 0T 0 i5e alse 5 o sanali ol (Y- YT) T S 5 Sl
GRS Awd 48 liedieS 5 g HlaSial G inSs ) el wais Jb 50 655 0 sbw! o O ol a8 slo Lis
)9.[04; u.b')‘.) Gw)wd wJLw tS’ML“’—‘ s_J—l Q as L;’L"“"’s) (e PN &M ‘U'»’o‘ 5 o5)1$ sals L)l‘”"" ‘) u—l Ja.w}w
2l e Gl glaculid 3l ol (635 50 slwl (5lo)9iS pla 13 (6 b Comez I S (425 b
ot Jelse comozr g 0aditS slage) Colus (uizran 0 yidis eeldl Jolse 4 Gl (635 50 glon]
).:;a J.n‘}c Gu.@j); )d (Y'YY‘) ul)liw 9 6)‘9.w w‘ ody )‘JS).UL’ 6;).0 ‘_gLu»‘ )s) u‘ u‘)m > 45 Sand
Ok gl aiols 18 ) 0550 1y (lnl o JLSts llid ply o obisy) gyl gl Sl
Solias g ot sladayl) o oling, ;)5S sla lails 6)5—‘913 Ol 5 JLaSis Sal a5 ol lis ioren
slaglls 4 by pe (a3ls VY 5l as 05 ()] Kby (ol peabades (505, Jelod @l (izeen 2,10 392
bty 5l oy A Wlatuilys faemme 1o o Supd 5 o e Slasl cslazzl o Jlo slaasle o Jold iiies
35 50 (VYY) S0l 5 el 0 oislod et ) JLaSiis Luls o olins, lo)lsls (g)slli Sguge
Sldo jo yoi Of Bei 5 JLSas ply o Bain slalils 6yl 5 spdyaam] quyp 4 &5 tagy,
Sty ol OMeam 5 ey SrsS lalad oS sla s b gl lgils wzsl s sl by (o SisSe
Lo 5525 5 locudlad (550 5 9555 by )5l slime @ Loy YU (6 iy (Jonll atls 1 (6 3y cnn]
45 g1 0,5 ISy Jolis 09,5 i yslolinS wins 2l ) JLSis peiias pé sbaaaly ariuilys o
dedon ulem slacanlon 5 otil 1) aspe 5l gyl JUeal b 6),sliS ué slaculled 4 sisugss s
alopos (BB Shmg%y 0 (VoTF) e 5 old ans (lidl (az skl jsba 1) Lol osloli wlsi o
iR s sy 18 adllas 50 Bl by, melsz 4o UYL Slas JLesil o Sys o 1, elaza]
Sloply i 5 ,Laml eloin] Glo 4 s yiws o dnslr sloiz] Gloas Glbls)l 5 Lol geose
bli,l slacosgiom g slozl alojw Conyol mujei e sloasly (sloix! slaasis 5,b 5l S,

! Shrumetal
2_Nosha et al
3. wang et al

4. Savari et al
5_van Aalst et al



"'L.$J~T o ol ple e oligles c5JBT U I8 51 Jalge (59579 VA

5 JLsis il 50 an slalsls 6550l 5 s pdicanl (V-Y0) ' o)lKen 5 (s ool 3 ot elaza]
» b Jgame o Sles JLuSis sls ol bassly wsls Hl 3 aslllas 5550 plitg «SSgSo WS o 558 Ol 3583
Oz b gler S g wmsee S g2 F BB jobar wjla 00 S (Solgls slaaSid &5 (ol
Flite Slatiy g mlie STl 6l 05 08 (Folgls slaaSid aiiS o 25 558 e Sl alaasid
dolils 05,5 o yslolinS ilose oK Jlasly 1) (65,0l s slacudled 5 (55,5LaS wdgi 5 00,5 al)d |,
Slacabon 35l 1) (65,9laS pé slacollad 4 (piduggs Gly o5 stes o5 2Ll by SzsS Gllo e e
Al Bl l sl wlgie WS casi 1) (Solgls 5 slotzl sleaSs o wiedan le>
e il s lolins ey |y sans] gla JluSiis

a5 laigSay ol il 2NeS Bl ple 50 0l5yslaS gl @ ol SRl 9 ,S0g, 50 Lesh ol 5ysly
csolail ol lajen byl ol WMEDS 55505 ol dm g3 b o p 45 i Slallae 2] GV,
2 P b aadlas Gl (nl poedle asS (oo Sl e mhaw o 1) ailjgld g (le ) ool eles]
5 eslitl amo g0 iy | dilaie ol 58 39250 gy 692 N ()l Gliw g 635y i slaling,
50355 @t 1) (5yslol (2odSs o bele o (o e 5 039 ot OB )l Vsl Sl o
sl 00l 85 s el & o o 511, gy

b gy g oslo

axlloo o )g0 adlaino

Soleds po il bl sl Jo sl lesl jo sl Gl el slo iz 5l (o el Gl o (635 50 230
Ol ool 5l il 009y sliwsy 9 (6 LIl VYYAPY o a5 OVAYYY L ol ide (pl Casex AYA0 Lo
ot ol aliwsy bl o FAAPY o ool b Comaz aSg sbas g Jooo)l i o Sle ;a5 OYAYYYF Cores
2 Bl biwg) BV Loyl pliw el (63550 i3u )0 (alims) SoolisSiw slasi ((izren aiiils CigSiw
& 5 S0 G0l OheRlS cls s Gl glaglivas Jold foo )l liw ol (655 50 GiF (558 Dlagundts
eSilee 5 ol 0 s St das w8l glyls jeiS e Jleds jo Juoo,l liwl (a8l laosls ol il o
Gl 5l Jad 55 Ysame oyl 55 (35l (e iy Sl 0008 3551 Sk YV sg0m ¥l )
3> siashon Y 5505) ol St (55t shoty il 5 Gl sl 15 siolon PY—F+ 50 widl o
e s 5 T 8IS 5 el gy 5 0 b 3 Sl 355 eaimalts Gl 555 el (018 o
Sl ) ol 55 i OV FF )| il s 5 O gl (3159) 5ise ol lis L3
3945 5 2yt 2l el 5 gl (i 8 il mbans slal 5 e lie ol et o i
Ok YOO sgu> fliwl gejpy ol g o (o)l ladhie Gl a8 8 Ll bl pad)ls labiws,
Gl 00l S jlore juf ol ddl> DA g jloee ol ddl> FAA dga> Lol o j0 g 0ud 00 e oS e
20 izt 3Bl ge 380 Zo pde Wiajl g WS oe 3)ly (ej ) @l p (gob) HLad laelx Sl cudls &S
Ceoyo p3l sl lo o0 SlB 0 5 Wl ld jea Ll 5 cisu a5 sal olobs b8 as, YOV liwl gzl

1. Dessy et al



va VFeh 60 oF ala oylols B+ o)lods D 090 (b buxo Ol yblieo

)b sl § s alie <l 5l L56 aS Wleols las ‘sﬁog—‘ seals il asyo A0 5l oo Lol cilons
gl 5l (S caSo g sekes VPO 2505 iVl by aSls b slo Jb ailog; 50 55w 51 e
Sl o 5wl 2ol o] (o0 JLasias glaoyss 1o Ll w0gd o g dilats )3 pge (s
& oyt stz BB L o5)leS balpd o ohisar ol qlie plal @Il cnl WS oo Sgae | (e
Ar 5 Gy, Slapls 65500l GlF et b 5 00,8 Slml oy, sladlKiisSn &ln o

O JSE) OF ¥ ol ol o (53,5088 olgz) 8l JluSias

)i

o f et :]

F L’J/ Stotmg g [
S s e st [
o) Gt 0 e iy, B @

Duxes ¢ oms

JFeF w5 ianio digud (sliwg ) g 00 9umn Candgo 1) JSC&

L}i’ﬁ) 9 ool
5 Slbies Jodyl plped 635y 5 laliwgy yo oSLe 5y5laS Glalgils Jolss Ghaghy g)l] axel
Slass dibate (55,5laS ise b lad e dowe mlie 5 agili sla bl 10 59350 Sledlbl 5 soliiwl b conss al>ya
adlas gly Bolay Ojgodr 5 ololil wilosg Jld ;5 slas Jlels 00 5l iw lhls SOy a5 Liwg, Y-
wadllie 0,90 slaling, 51 o, 40 .88 13 iegh bl amels pm dcwlxe sl wlans pl a5 w05
S bape bl oS oo ppo ) Joo)l Glsed 65550 25u labing) jo (Sl 55laS slalgils
digad o dnslns 5 (S Aiged Wl 50 5 03 Hline oyl a0 i balig s )0 (Sl gla gl
axlllas 3,90 diged poe> Cuwl 0091 5,5LaS (slalgils s Bud dassl> 5 L 35 ped aS 1> (el 0uid o)lg
D3ty otite glaling; phiw 1o Wdiged @jsi 0,8 9551 gl sy YPF (157657 g0 8 5l ooliil
Wged p> alivg, 5l By a0l 4 dxgi b ol plodl Liwg, jo 5,0liS sl lgils olaws b cnlis ¢ slaal
> ol paend ol see g oo ,gl p s Lialjdl elaiea W oo Sgazme GGl g0 b G 4y cudiawle

(N Jgaz) o i85 5aiys gl Camp s YAS L pln g 4l (31 oled diges



et o5 Ol il 58 (31559l (559 QU 105 5T Jelge 59l5Tg A

aslllae 530 diged px> g (5 kol arol 1) Jgu

agod | Hlgils Lowg dged | ,lgils Lowg agos |l Lewg)
Y2 ol v | oy oz asls ) 5 <o)
W ovav cedgac V- | vra ST LS Ve Y G5 xir
ER Bles s Voo | ovea 5, AL Ve ov s
W[ fea G55 Voo | ves olols V. 00 Sy,
w6 LS (S Voo | over o V. vs s arles
wo| ey OB ol Ll W | voa oy Ve a¥ s
a | ooy e i3l W | veo b Jas V. a0 ol
o[ ey ol Wl A G Addis Ve av Al
| oAve ol ol wo| oy KA Ve \ev oS
w | A Sk wo| s oS ezl Ve \ay e

o3 93 3 el 65 pln 55 Gl S, Jale st i)l amslr oEs (s p pokite &
ale e Sl 4 anzlie b o gllolsS wldlae ish 40 b 43S opy s 5 gllolsS ol
4 ltws polate 4 cnlply b i 090 lad a5 laasls (gy9lo 5 4 pladl daaslibl 5 (> )1 5 S5
b Lol bty bl (F Jsaz) ob wolas adlge VY 5 Jole (25 LI o (shasliiny o foghy Bue

33,5 ol (057 (b S damgite by by (L) S8 Gl ey b B o g ats lalgw

Egog0 oy e aalllan 9,90 slaadlgo g L Jole Cow 43 1Y Jgur

STy 4 jliel olaishYe3 Jlo EMpud 4 (oo yiwd 5l 5e€2 iaie golis 5l lgils sl o1
Leeetal | sleaSos silug obnl cus @ljlacl g Mpus slack-€4 (T G pas ais) 10 aiboxad o 590555 40
(stOEﬁO()Z,OTZ%r;g ol 31 ool (glyy aylepos Cyols 1o 5y5LaS o 156 ¢ 55 ,5liS Y gearms s 5l o3liib€5 o g L] st
sl Slaosl 3 ogas 5 e 6 N alo s €8 l)sliS | SV panme ged w5 -€7 (g
Zhang & Oki
(2022) Aoy 5o elie ol g (5 gle 5l eoliinl -€10. Sib slocilos cgpm 5 5,0l (ol 590 rals -€9
o 50 ol Glime bl p O game adg sonaegw €11iokas § caro
S i ))520-83 T polie s bogy po ledlbol & (s sd=S2 ¢ y115 0 00 9 )5 ,9laS EMpas mlan-S1
S g8l Gl jo BT =S5 (1ol Sgls sile e ye slrog,S LSii-S4 Ol mlie o e 5o
Calrzglclgrlle)l Bl S8 mlie pov yy S 5 (65,0 2R-ST ¢ e sbooles 4 slezel ()5S0 el mulio b olin
a ) e < . . . L e L .
Isukuru et al sl IS5 5 g gloglesls &, en 5 Solen-S9 eyt sloolx S jo gd oylygele b oSl | Slosix]
(2024) 5 izl (Stecen SIL )T (ng laghs, aey yo @B (E-S10 (ol e jo a0y
4 bge 6 S peeal 10 b5 o -s13..1 Bras oSl ss o L;ﬁ&gg.é”a;u’l—slz‘&b sasll
ol
aile pdiaass 65,0 5l eolaal 3 asaisls Lo ,‘,Slf-fZ ‘«T;T 0y>d g ‘5)51&0.? sle el -f1
Maal-?gggg)et R ES S (W COR AT ado rQ.‘;.....:...;—f5 (ooges Sl w Lg..;]';...h>—f4 ooy lp ol e el
Devmcent;s 9 Lmub.’?uT 4\4444 S «_))L:.m L)“"Q 6[.&4:@‘ Slos-f7 ‘Lf”‘ WS Co e ‘51).: WL.A LgLﬁwLw).:) ) ’L; )
(2020) | ox55 03 f10 T i slosilobes 3l sl O 3ols 5 T ) bghs 18 o nj s slooso | S0
ceslin b5 | (glael, bl 11 o
e 5 ol | D) jhe 5 uiled 052503 ] Plawe @ LiiT g siailyy o3l Glskg2  Sliws, ol pae 6 pdocadsiue-gl ool
e (V) | Cran di) 10 bigel slaolE 1S 5 aoygs (o)1 04 (T mlie 5l Il cbila> g oolinl ae) ;o Blads
: ~ : . 1 ; . i L:""L“""
ol,en 5 952507 «55,9laS 50 Wz bl 5 (55955-06 ol wlie dige Srae o paeD ol gl oo




M VFed 60 F ol o)lods B+ 0)lods B 090 ¢ grdb bxo Ol )bk

(\F-) -9 (JlSis b oablie jelate a4y cdgo sl 08 T glyes sl O copae o slaslys

e 5 x5l | 0925011 0T lie o pae (sjleieisgn-0L0 . Slsagol Slss plp j0 clgs sloasl (5 pdycillanil
OF-7) padie Gluil 905

(SH,L e N3 iy, 5o el slocme) cad-N2 (] 5l cbli> § Jamacan; Sio s mgps-Nl
Sdol-N6 (LT wlie (s52,a06 5 50 S5 Sledbl 51 ool NS (5,5l oLS slaassS gq5-N4
slodew colaa g ‘5)515:‘,.? -N9 i, slad jo b g S cS-N8 s Gl s -n7 .S sbaxo

o b5 S il 3-N11GT oS @Y gamme ciS-N10 0,53 lodors Cooms & slivg, 5 (s
Slxe et looly o sgoe -N13 b olS iig e -N12T 5 T

9 o2l
OF)) o Kan
5 cigled
OF ) o Kan

&3 5l BT -W3 (gl L ablie o (55155 5 (aals 2525 W2 w03ilSe 5 ,lid o (gl g - W1

3 Sgmile 5 b ¥ game g plB,l ot dnwg -WD wcisS 5 maw (lie 5 ol G el cole WA ol
(OFY) o) Ken «,;T wls CA,,;AI—WB s\TJT 0,33 g 6)BTéA? ﬁlwl—W? «§5y9kas sél)l Sl Ol wh)b—WB S Tw_f
[

9 B,k WIL (T jo pgzdbyo 4 by loz,b 5o aldbgls 85 Law W10 (LT Gras jo s> 48,0-WI
OFY) e | cd) j0m 5l 6 Ssle car Slarw § caslio sla JUI 5l eolazal -W12 ol g5luaz LS, 5 0,5 cots

e 6okl sla g, 5l eolitnl laan e Lials -W13 .l

430,58 eolaiul smart PLS 3o jlew! (5,5l &¥olas Sl58le 5 5l cdsliion 5l Jol sloosls Judow jglaie o
55 e ool 5 lele sl 1 s Sl e ol 5 @055 53 (SIS Slie liie & gy (a5
Gl ol a8 oy Joe 039 s8R e pshite a4 Joe 5l gla el ol a8 S 000 G g t
2508 olanwl Lele syl g (AVE) 2l sl byl ol colps 5l (Jow oy sy p Sz (ol
Sl el ol s oslid 2l S il 5 CRY S5 bl et J < Je bl lros omesd
2 50 g 5wl JeB8 BB oLL lade IV 5 i WT e g asl /Y ) i 8 oSS b
et b g iy sl (sl polia 5 a5 10 5| ey 55 (el ol ly eSile) AVE. e 85 59

Lol Je3 BB (5 pSoslail Jow glgy sl <10 )

Cuxy g sl

L ObsSoly slasd o i (GlgSoenly G )3 oadae delidw py YAL Sl ol L gl slaasdl gls
&5 Bl 5l sl o JuSas by 5 1y 585 VA 5 00,5 0,505 ,a3 YY) Ll slaws a5 wiols o uSCis LI
03) 3 WA (S Slold o yidion 0adaid Sl 50 (w035 Jlez Gm 3l o LA @l (Ll (s
B ol 5 g eheo ahaie jo lsSouly iy OMleand (i S0 (g ) axiils H1E Lo YV-Fe
S YY illae L)) Jalie L5 YAY 55 Job cands Ll 5l .0us,5 00,50, ,a5 VoY sl slaws a5 sl
Ao 31 lsSnly (59,8 (sl Fing 45 a3 o Gl lis Julo aiog: om0 555 5 FA 5 005055 s (5]
L3yl oS ot a0 Cand 0T G355 5 55510l lian b liise (Joli Condg 5 Edlant pms sopmiz
5 G5 w5 el s olips S b Jllos 5 950 sl oy M g sy sl aiis

e JSo 1) ol slacgsgase b agalge jo Ul slas pal,




et o5 Ol il 58 (31559l (559 U 105 5T Jelge 59l5Tg AY

3 eSS Shle sla )b og Lls cdeay addio (il cadlie YV 5l ols lis o158l 5 s Waosls 40,5 o)lg 51 e bl
ole )l b (8) sl 5 T g bglas ol ailie b cpl idd i Jos jl (+/F) eabipeens e
le L L (N6) S gpiols ailge /¥8) Lile b b (A1) caslin b5, slool, olmyl ailge o« Y-
LS oS £55 dilie /FYE Ll b L (513 LT 4 bgye opeSmmad 55 o5 ot 4o oo /¥ Y
ol el o ITYE Lole b L (N3) Sl ol dilio Colys jo 5 /¥ Lile L L (N0 s,pl>
odile 8l adlie £F plod Jole Jb ol Hlas (g Soslail Jow saze sl 2! mls . aus 5 Bd> dcgemms | DYl
2 ISRk 4 jlael olaisl adlie (golaiBl fole 09,5 )3 35es Ol Ol e cnlple g o /F I an
GilS Ao 5 TS Gliee i s VY lele L b Ol Bras a0 allgzad o 35l
wloaz] Jole )3 g Jole jb (S Gls < IFAA Jlade b (SSL slacilos Sdgem 5 )1 (ol S92
Sl de) 50 o0y sl JSis 5 (gs slaglejle @ )Sen o (Sialea adlie 4 bgye Jalo )b it
w5 5,5 P o b o G pe 65501 e 5 (6 piyillanil ailge (alyy ole b a8 5 (+/5Y+)
Slwl adlie 90 4 Blate i a4 hele Jb (neS g eSSl —gdl Jele o ol plis e ow
WA Sz e By sleellil Slasl g VY ke b 2l 05 Cupse Gln ol slacsle
gz o Ui oolSin] Slas ilie 00,5 Slolid /FYR Jade b o)) glooyins o lagylsse]
g shele b s SIS (sl o0l Jole 5o TNY (ke L L e 5 slroyis 5 Laplyzel apds
LB Ve sl ole cal sl (asme ole g9dg0 (o) p Sz adlllas 9)50 Glaasls 5 S0 (S
595 @ 05 SYgame ciS adlie 4 bgype (PN e b o) bele b cnpie g 0s /Y ) i ele
28 dplre O] 5l el 5 e Siad s allpe sl MFIA i b 5 o (ele b g eS

(Y Jga=)
ooR sadlze oo Hb:Y Jganr
p- value | T-value | hole ;b o Ry p- value | T-value | bl ,b o oy

oo \EIVYY N n12 feen VF/144 IOVE el

e \Y/F55 -1V ni3 ofees VYOV NS el0

e VOIAA - - [5YY n2 feen VEIESY I8 ell

feee VEIYO - IENY n5 feen VAJASA N3t e2

e VEIVYS -[0aY n7 shee feen YY/5EY - IVY e3

ofeee vy - [£5Y n8 feen YFIF\S - IEYY e4 sobLassl
ofeee VWY SIOVA n9 feen 10/24Y VR e5

e Y I0OA <1550 ni1 ofees VAL YF A e6

ofeee VEITEY - I5VE sl feen a/0ts -/F20 e7

ofeee VWYEA -104- s10 feen VEATY -1634 e8

e AIVY'® -1 ¥ sl1 ofees ANFA SIEAA e9

ofeee YVISEA </FYY s12 feen AAYY 0 f1

ezl

ofeee YA/BVA I8V s2 feen \YAYY NG 10

e VEIVYO < ISYA s3 feen AISYA IFAS 2 _‘S.MU
ofeee \Y/aa8 - ISEA s4 feen YV/AV0 -0 f3 Sl
feee VYA YA - I5VE s5 feen AA-Y I0V0 f4




AY 1P+ 60 «F ol o)losds e o;lodd VB 090 ¢ grmb lxo Ol bk

p- value | T-value | ol b o5 Ny p- value | T-value | ble,b as Koy
fees Yolevy - ISV s6 ofeee VEIVEA - ISYF 5
fees 1£1034 N s7 ofeee Y IAFA NAs 6
ofees VAR -|oYF s8 e FIOAY NG f7
fees YV/AvE - I8V s9 ofeee FIVEY -[F00 f9
e VVYAY <1063 wi ofeee Vi/Faa - [OYY gl
ofees VBTV E 150 w10 ofeee VOIVEY - |6AF g10
fees VA/AY - -I5%- wil ofeee VWIS Y < 1OAA g11
e YYRY -15VE wi2 ofeee .55 -/f04 g2
ofees \YFY - 105y wi3 ofees YY/ A SIVY g3 )
e \Y/AAY - 108 w2 8910l feen V- IEAY <[EYA g4 Tl
e VY041 -103¥ w3 o5 iy g0 ofees Y8+ 00 -[82Y g5 ol
ofees /Yy -1OYY w4 & ofeee IRNAR -/fay g6
e £I10AN -[FEY w5 ofeee Ufss -[fOF g7
e NE -[£3A w6 ofees VYIYAF < [OAY g8
ofees £/Y44 -/FY- w7 ofeee Y\/a8s N g9
e AV AR w8 ofeee YI¥AS IFVA nl
e VVAVY IR w9 ofeee Y IAYD - I$2A n10 b

VE ¥ Ghags sleatdl s
bl S5 0550 (685U w5 g @)l @ pladl QLU o g ole sla)l wlal (s pSejlail Jow i )0
a3 oo i 1) Laulgy cnl ¥ S8 008 )5 Ll (6 0308 51 liee 5 Jolae o Lails

0574

S
el

e10 4051 |

‘-
e ¢ o.m\
e3 ¢ Ao.svk\ ’

=5 ..o.sm}

% %/ ) )

7 « 0494

e

e8 +—os99

L) V. Odss

0501 n1
~
1 n10
e\
f1° osay \ "11
f2 10.1.5\\\ ni12
3 4.,,;_\ 3 ni3
4 Jeosis—(RED] n2
T3 -0.638" ns
f6 w004/ / n7
wiolwy)
7 « 0437 / n8
19 ‘—0.45/) nd
et : N
21 -“"T 0586 ¥ o 8712 B 0“7\:‘”\11\4; \ TToz0z
"l ' l// e I o SRS ~a

g1 q10 gl g3 g4 g5 g6 q7 g8 99

(FF gy laasily iie) 52l oy 9 hale (slo b ¥ S




et o5 Ol il 58 (31559l (559 Uy 105 5T Jelge (59l5Tg AY

e sl LS s San i) e 5 sl lsile g sl o e ) % S
ol edelss plad 5o s so plis gl el <10 3l s ojle pl lade gl gllae dm il salis laslisl
oo YU Kl gaog9e pl ams o plis 1) alie laole lee (Sivar 9 Conl i Gollas > 5l e
S el 2 g2 50 (2l bl calpe GRS (sestde po el E3VIEL L el o (Sien (e
Sl 50 O e ity el gy ojlail Jae 2l 0sr Jed BB Sl polie cnl g w08 0yl 10
S9i 0 Sml (Sl 1Ren jliel (nlpby ol aulons <108 o1 Jlade 5 005 S5l (fle s - oS Jele
o e w00 polaisl 0g3 4y |y L baye slapasls po il Sl et 51 S ety o3le Sy a5
Joe @bl 003 JsB B Sk ool (b g ool IVl iy S5 bl 5 2lisyS Wl ke oLl
bl e b oozl e s o G5 505 s bl 5 S ST ol 8 (55 3

ol 009 oLl liae o iian ghils < JAYEA Jlaae b Flsg S sl g < /AVY Sy

Joe bl g 2l :F g

(AVE) susgl s il ls onSileo (CR) (a5 5 bl (Ca) Ly s <l s
<108 <A+ <IAYY oLl
CIFY “IAYY “IAYA sl
.1844 <IYAY “IV\$ Sl 5 gl
v IAEY NN b ol
8- - “IAYD “IVA- o
Y < IAFY “IA- - &l e

VE-F (g sboadl as

oz G ol 0 0l S5y sl ele Sl Joe byl lp SNl aatiia paiz (S ke
STOWRTR S RV-INN, S PRSI PRV KOS els ol a8 S 0,0 @ gto)lel L 5l bl Jaw o3lp gy
2 egnlply Sl VAP 1 i (ol ol 5 (Gl n el eleiz golaill sladsle (sl ool
Oya8 g el Gl pme Jow 61300950 9 1309 it LI by lg e cosnloinsay polae ulal
@ 3le Joe 50 VoY Lt e p i ged o Olgies nlpln el Jg8 b Lo (i 50 s
a3 ge oLt azi onl 0 )3 0551 o o5 plp 50 xsloli » T Sl g golazdlan 4y bgiye do i oy
4 o wd g Jlo OMegend & (o ytws sl delps Jlisl g9 Jbo molio el wiile golazsl Julse oS
500 e RS ST SIS w0 melsr 6yslol Cadil p (syloliae JS8 4 waaie gadg slaoslys
238 b3 VAP g o e S| ioml 2l o5 2le 00 sl (hee Jale Sl t o
Jole 5 S Jlogine oo g ol 5 aeme bole gloadlie ( bL3 ) ol Gl Sl 9550 (i

S TS ple s slol e Sl b e
S g e Laily; il cotie STl (ol p sl gy s jaiie (m b3 (So8a Sk e il o
ol Olgiss (Jsiz o ol @l (o 5 Jsol ol & azi b oo oS LT G osSiae Ll iy (it
5 Sl St b 05 pln 5o lol (e DI sz e plad (sl Cute s 0 Slsl woged
o55xe bl (ol 65 ply 50 ysl0l p (anmme e SST o Jg 10l 052 g Wil mdiiene BLS I 0l 5l




AD VFel 60 F ol oylods B+ 05l D 090 ( rudb buzxo Ol bl

56 L8 aarecany; Jalse ol Jaa 53 4 unl o1 Sl g3550 ool (B J9az) 3l 952g bnJale o
Gl e azl ol losls lis 093 5l weSae g cins bl > aSl wslasls g 5lob s, lobas
pas ol eblas el ) 2,8 zugy ;0 cand (580 aoe slaosls 4w yiws o sl Lob
loadlye ool 4 S oo aalyz S|l 05eS el i She 5 lre s sleolr ud Sgae

Sges olo ol Gl b agalse o O mlie 65,200 0 50 S Sledlbl 51 oolazwl § s jlams

oSl Joo (5l B Jgu

(P-value) Jlail jlaie | (T- value) 5 oyl slaio | o o g oo
oA YIstS Y8 &1 o5 213 50 63910l — (eloix]
ofees IRIARAS -/fav & o5 2l 30 59Tl — golaidl
[+ IYAT “JAYY —[+#A ST S 2l 30 69Tl — o
SR Y'Y SARM &S 2l 90 63910l — w3l
ofees FISVE -IYEF & S 2l 30 63910l — ol g i galls

JF-F Ry J&ML iRelo

3 e ot @8 5 wllbiee e Bl Al (oo Sux S (Gmoin Ol Gpxe) Q2 ey
5 ool Lasgie sl N0 SFT el G sl /oY b s 15T e 5 ayleion oy | [, csloosbes
g el Casday /YYD Q2 Jlode imsh ol ,o (Hair et al,, 2017; Stone, 1974iub o 558 ol /Y0 31
Sladie cpl o)l ol S 698 Caomw a4 g yien dawgio o 5l o] Jlade i 500 gl g el Cate ] Jlade
Sl 513,95 5 (ggllae (FOLS (niy D98 5l a3 50 Je g Sl llae Joe (Bl a5 el cnl SiLs
Bogss sesie Slped 5l ao )0 Wiz a5 dws oo (LS (5iSe ot SoSul (et iy (AP GRS Som
shls Ghogh Gl 50 1i09y0 Ol Glayiie oSl sl po (a3l 29d o0 plxl [ioygn ite L
43,5 s ol sl (olite slag e alise glie 15 & (i 0 52) R ol sl wogr Sislie olia
ol s A F LS Ghed s Slsiear 1 g Lagie e VY (ggd JEY culyd iR ol o o
095 635 5 5 sl L IV 51 Sl (s s oS 3905 ol Blyisn sz @l & 425 L g el
Egome ;0 Al oo Lgl Jlae g alin] a5l i g bl f0g a5 LB saasylis ¢ polis ol ol ]
e | b 5 (SO i e 5l e gk e Jae o Sl il Sl (a5l s ol a5
S Sl cnl SbeS g wten hagh sl pleiis @S cnl o)l J1E clie Caxdg )3 (s D08
Ll 168 2l 55 xsIol ojlos (et 59 S50 A (o195 @ Wlandly (Joe o ouisin o3 (sl slo e

Joo (S 9 e ey O P o

&1 oS 2lp 58 Gyelol res
YYD Q2
«[AY - R
“JAYA R?

D9l g0 0010 pradgl Jiius (Lo yiie Jawgy aS ol alinly xie il ylg ds s cdies LA s (o S - !




el o5 Ol 2l 58 0559l (5591 Sy 418 5T Jolse (s9lSTg AS

).is)LB.Q GALQJ AR o QL“"" g}i“’ )y el wio)f W)" Lg)L»}Lw JJ.Q 5o T'Value).)‘»)u.o ‘)»Lw‘ 5 Y Jiw
);oLo.o L}"‘ ML’GA RN )‘ ).a.AS).u LQ;_B),:.A tbl.a.a szbsu.a C.‘a..u nu.u.?t.o.b R o..\g.\b; \b)g]ﬁ V/af )‘ )...m.u
adse slpt lade o icn golaidl Jole ;o a5yl 18 Gollae plau ;o o8 e plod ol g9050 ol Sl
30 0,8 oﬁiﬁ YFIYAY QT Slade aS 0y (D) d)l..,.ﬁ sleaSil glug sloul cgpa ol jlael o OMpd glacl
sl sas s oo slaplejle )Sea 5 (Salon adlse ln T lade o yiin 5 (sloizl ole sloadlye (o
tlade o yin 5 S lo i galdl ele jo il bl YY/V-Q ol Jlade a5 04 (89) O A 4o PO o
S>3 adlge el Cawody (FB) o o Copie (lp ol slacslo ) ol adse slp YoAFE ol L
Sade b o owlbwmgolys Jole y0 (99) ol slse 5l Sl cbla> g colainl ans) ;o Blad Ol),he g (ylgd
(shaes Jole sloadlie o o Coles jo g Jele ol loaddie plod o jo t Jlade o 3L 6lls YOIYAY
Sg Lla 1t lade oy 5YL (N10) ol oS DY game CuiS adlhe

L;LE.’;J Ql&g‘ ()"..‘ 4.1.0} )" el G A= L;ajiﬁﬁ) M)L:; ‘_g)ﬂglﬁ gu“}ﬂ) REXppos QLMJ L&M.JL: w‘
G,US w‘f?‘ 59 .\.:‘93@ L@A.».‘BL: aQ 499_1 la aS el u:’.?" ‘5L®L§)9L~9 )‘ 6)'5")-?{’ 9 g_j Cu e Lngu}Lw).:)
3 slaplejle o) 5ea 5 (Sinlen (o galyz (gjlosialys 5 (2590l 00 (Sgm 51 .0bl (p Bl EE B ypas
ol ol Bras aiw) ;0 alszado 5955 0 5 I8 Gloyw 4 Jliel plaid] (e sloJSis 4
.y ‘5)lﬁ_g—l el gilug obul cya Ol lael § O lhacl o cloiz] qlopn Cogdl 9 B pas slagSl
3lsn 08l58 3 sliginly ol (sl grmlin i

o 12.666 |1.9«N
i s1
e10 11430 s12
on L. 14357 -
e ¢ 19.05\ —
€3 23500 —
e4 424287 -
o5 16T =
PP L =
- 9623 s6
e8 1913 -
= - fou 0497 (9369, 0.146 (2.690, 22.302——| :: casa’_ni

f1

f10

f2

3

= -0.068 (0912 |

5

f6

7

fg 0202 (2445

/w/////wg\\*\\
o W e, O

o
11615 15.073 / / /

g1 g10 g1l g2 g3 g4 g5 g6 g7 g8 q9

OFF (mgyy sloasily iaae) T-value jlado ¥ Jsi



AY VFed 60 F 2ls oylods B oylods VB 0590 (b luzxo Ol jblo

Siddes 5 Siad bl 10 ohgar (Sl galsx bl gl 2> 5l (6w O olpw o3 gla Jls o
‘QSA'JB‘ u‘).u.u 9 Cuxoe> ..\.w) ‘QS'T @L..A u,“.:elS ‘=) 1) é’l—uﬁ )‘ 49, 6)‘\3)).0).@‘{ Ll 00 JJ..\.».'
oeiis jobods |, bl cloiml g goladl (i) ol a5 Wlos,gl way 1) soz slaasags j slacgams
ol b agzlse 53 GalS slaspeal, 5l (o lpietr (6550l pagde (haulpd iz o ooy 13 piliees
Sz el oad ol o)l Gl ol (53500 S5 slaling; jo (2IeS Ol pl 50 G0l 2 S5 Jalse
ol gl g ,Soslal Juw slyal 5l o mmls age )8 colaul jasls il LB o adlie VY 5l iggog0 Judow
WA Bds dcgese o lailinl as 5l S Jele sla)b og b g pY colaS bla cleay ole i
)l..xf),...b 2 oS 2lp 0 Gslol p glite slaglime 4 Ll 51 Gy wls lis adlge £8 L Jow saze sl >
205 oo

g odez 9012 o 2leS ol b apzlse jo o)l plinpd 35 0 G 0 olies; sla gl 6510l
.o)lo )])5 Lg)sl.:.é 9 L;a?;“ ‘Golw).s) ng.)LQ) ‘GcLo.';.?‘ ‘LgoLa:;;é‘ J.n‘}c QLA}AQ ).:a‘b S 4SSl (G
a 0B sl gSle i b golall ST s> ww S Bro 35 e s oo lid adhaie glaosls Jdow ol
Wlg o alraiz 5 il 9,50, b 5 Cun Glabing) Cupma 5l cbli> 5 ol o5 laptllr 4 555l
@ ey gl sl g5 Hemen olaasli (golaidl am jo wS ST |, 8l 5,50l cud b
drws 55,0laS DVgame daw | soliiul (ol ezaio slag s 4 wleyw olasl (b OHlgs
45 2o o s bl a5 ls oyl ,9laS (o3lwaieilss jo (5 9me i (Mol ol Sgp LialS g 5 Lol slaass
Lot 50685 Sl 5 T 5 ls ol oot o ol o & 25 oy o e amass
"2 4 by ie g ISl w5 (golaill OMSae Cudige Ko Ole 4 aiS oo Sgioe |y el i il
OHSen 5 goudlyl Sldlas a5 o050 ol adhie oLl sla She o dowe locad )b L sl
los 8 00l O e b (olisg, SlolSiig (6)83ke oI55 Gl Jale (2 St Blszetr |, ol 55 (V4 ))
(S e ‘u‘)b)-m)-@f U)LHAJU C‘E‘“ asle ‘:ng)a}l.u ...\3)‘0 6‘)51.)[) ) Ls‘omu.u.u u,u.a.t o Gcl.o..}\ éLu‘
OB e 9 (s e slaolys 4 lazel o oo y0 loog 5 uSiad calie o i [0 S jlie (o] b Sledlbl 4
W3yl 655 o Giu 0 s peitens U dove dnsly 0555l olg p ol b bas e slags oS s o
5 005 BUL oS L g aiedan slaijgel Codgame o e sl JSis g g0 slaolys ol Sialen cans
u‘..\&.‘? FLY AR 0 ULM..J u‘).'uT dugs’BL’“’ ‘5"..\..‘0 )y ] oé; Sgdne ‘) djjig:)l.’i ‘GCLQO‘ 6[.%09;
djldf)"‘ 9 -\..S(SA MT)ISIJ ‘) uT é)l.».b w).n.\.n ‘sll....&.m? LSLQOJBQ 3o ‘(5'3 LSLQQ*')B"J 9 M wl.o_‘>
5 Siedlpr slaadl L a4 lass il o v sloix] il o0 sFLoy; g olaidl slaasl
Sl Slgeen (VF-T) o ) Ken

L;)"‘)"’“"‘JQW ‘u.:a‘95 R—A.AjLM .Q)‘é (5“’)‘.’.5 ml 5 GwLw 9 6»)[{) S as AR o0 ulMJ L@Mb“ 3y
9 GA.JS‘ u‘).u.u Ja;‘).w 50 g sleaslp 6fmdLEx| ‘;.j Co pdw ‘_Az.a salys vg>g “Slz.a u‘);..\.a



et o5 Ol il 58 (31559l (559 U 105 5T Jelge 59l5Tg AA

Oly 45w se lis )l 635 5 Siu 4,25 Mg ga Cgmixa (S y9l0l mre Lol (e ol plS b5ge]
O3 5 Seol (e (GheS g eoled b b a anly 500 by 2 3l e ST Ol 4 b lgls asSly
5 Gees S50 e o wolie o e (Juos)l (655 0 idu j0 g asaless 138 31 8 g golamdl OMSae o]
ot (Tl en Jobs calpbi A3k iy W (gatnasST Sl 4 4255 5 e laTis
Gl?t.a dool> e S 3 @L‘} S de obcgsgiow ‘G:eL,f Ddigy 9 S grsdols oy
(ol pogdle oyl ‘_g)jigu 2 k2P R Ol (solys 5 golaidl  claixl slal Lo b LQJ—I Jolas Lol carisly o
u;lpS ‘nlﬂ)‘ ORAY ‘Q"y u....)‘é )‘ oolawl E)LM.AB o LS)L"’] @9)9 ujm néijJ 9 djjTﬁJ l) .‘a.ufc duf}u
s ge olis 5 Wls (65l 0l sl 1o g0yl ol pszadie 0 aldbgls oS Lie 5 NS dljL
) @l & olaling) 2855l cud )b (s 5l55 5 5 )0ld L soles 5 eloizl csolamdl slagaialys oS 5 o
ange Gl ogale oo,

iy o0 JBI0 (§)908 p) Sloleiin Olo (g S 4z b Culed )0

oSlie g (8 uiu)'yo—l do gl golaidl giluaiaily 4 lojen a5 Gowaily ble> sbdain b
sl g oiled (giludlad das S pmeas o (HBly Lol L ol Copde v slalyed Custs g obwl #
il pdyBlasil g el asl o3, ol 51 G ! sl p &5l o)l sla S50

) Q‘)’”L&S u,u)y;‘ L o‘]o.a: S Copde g u] 44[)9?43),.0 ébd)}ljﬁa ) d)l&fn\.ll.‘oﬂ LSL"’°35):!. LS‘):." £y
20,5 Ghoe lojen jobay S Lias g Ol Brae palS abewgpos U dag,gls ol 5l aigs oolaul

g basly LS Judow glp (dore Dledbl SOL ol ol Bras Gl g g pSojlail slaaileln 31 oolaw!
6[.%41...» 4.\.»)5) 9 (5’1 LSLQ(.SJ"'?[""‘“"" 5 )\3 QL') u.....m uw)‘).‘i‘ ¢ ;1.790 uljoa‘\) 6&09; L.i......t aQ ‘349.......' 3%
SeSis gl las b ablas ol p ol

&bw

arngyl azlpe Of Gloe b olies; leelSusSn 6,85k 5 S5e Jalse (V1) olad 5550 b3 (b Sl b5 o sanl

XV-0F 1 ao pgms oyl ot o e o bl oliad Llow aslilad lsailos Ghis 08 16550 aslllas

(JuSis plp o (plivs) sla)lgpls golatdl 6 glob » f5e Jelse amcagsl (VFT) Lo e cpado (ool tggn 5]

MYAYA L ao mgd o)led pylez 0j50 Lad by aswgi g Liwgy aslilad (uds liv il oo Kiws ion casllas 9,90
https://doi.org/10.22077/vssd.2023.5530.1121

s 15350 axllas w535l T lin akugy Copde 1 e Jolse Juls (V1) 55T conie 0lSE] oionei Dl 254

NA-YY 2 jao g oyl VF 0,90 cdasme (6 5lasls g Ldlas delilas cosyé obT oDl oyl yds o]

ELa))l » )J§.4 J.nlj.c O .‘aalj) dﬁij‘ L_,>.‘>l).]o (\f’f) La)...LC soJJ)o.\.dL ‘u,.a.t).é so.bl}.bsw ‘u9.d.u 5uu.o 50919 LS W W) 5).0;))4
AVO-Y Y i Lan o Jgl ojles o Jlo « i 3 (60 punl, Sladllae  sode dalilad 5 15 0 50 dnsl> (5,910b

bt saalllas 890 il Slas 5 1me j0 slabin, oo (6,910l iomw (VYAF) L ip s (6 yhn aiyduo ¢ ool t0uo ¢ Sy
AY-2Y ‘el “_ix c)Lo...i'a ‘L)“"“ JL» ‘LS’L““j) 6).:)<\Al;).: 9 Mj)" ‘ulpu) UL,.M;)Q,«» ul)z.uc



Ad VP8 60 oFf alo o)kl B+ 0)lods N 0590 (b buzxo Ol bl

labinss; (59,90 axlllas il osblns plyr po pliwy; galszr (sloizl g (golatdl 6,510l liee Jolos (V4 T) & 5055 coliylos

AAY=VRY £ as g ke VA 0550 o ild] SlalSisSis (3 yaolp Slalllas dnlibas e loss,| b s (635 o i

oo paly ololiss 5 JLsis oy o oliwg) 65585 65l olal b)) (VF)) b ¢ anls dlojle bl ol)yo

AT pme AR sled YO Jlo daug g by, asllad wils olid 655 G ietyse adllas (e
https://doi.org/10.30490/rvt.2020.265393.1018

2l laes olisl oliws, laylgls o glol Julow g o (VF0Y) 02,8 (2te (600 tlliaio (ganw sible (saigles

AVVPA L ao VE oyl Yl chrsgs 5 Ldl i aolilad oo,5Lis T 38

(YT -122) Sosaily glaosls) sl i waldl S35 OV F-¥) S wlidlsn lojls

o)lsl 55l e Jalse (wyp OF0Y) Lojle S pblo (oled lllale 5 Vo tayage (Joysd tloyle (535 oo

A=YY pmo V08 ojleds TV Jlo g g Liwg, dolidad e pud ail0g, 9,91 pae g JLuSis ol 50 Glinaw dblate oliwg,
https://doi.org/10.30490/rvt.2024.361851.1562

Sl ol 5 Stz oaay b (gliws) ollaels aplse o5t (oline (s5lan)l OV F+T) (s0g 8l 10 (55,38 1 pl  Boznles

ojlods V¥ 090 (Sas blio oLl i Sl aslilad (glaiue) 4, Gulol  plco s ol b @l 51 ob] (owge ddlate yo

YUFe i an OF

15990 aallae il ol 55 (559l sanaglyl s Ghomiw (VF 1) IKS] (ornid Dl 5L thozme (50l tau>g 9> Al

YYO-VF ipmo FF o,leds A 0,90 coeling o sladlaie (s 3ya0l p dnlibad irood (liw ol 535 10 5 252 TShy i

5 el el 53 ramez o515 Ol cagtda Cszlr SL1OFN) L JlShm (b ed (50 ol solyzseme (e

AYAVA s mo BV ojlad o) o Lo o allinil 6ld i anliiingsy aslilad oyl5 oy T ol b alili

3 65skeS o mlie e Capae sslhe sl aly Glolid OF o) o B g thad wgablcdss oolile ton s o sonls

T ojlads VY 0,50 «(55,9liS olaidl Gladsy dellad e Hliw il ool 50 Glans 160,50 axlllae bos > )10 0 140 oSy

N A-AY s an

Sl 5 oBuus 5l JLuSas ol 40 l5,0laS (65Tl sgr slo, 5ol ((VF e 0 ) Lyl ( S e £33 ooy 1500 e

W-GA  gme SD oled O ey drwy 5 Liir  alilad  wOlaale  bend o cladlas
https://www.doi.org/10.22111/j10.22111.2021.6540

YA (S 5 g sagnt (6l i (1F30) ) ] 55,0

(stbioss; (g slaylels sl Cens ;o Ol mlie Sy e (RO T ) ppliallie e )i (et o tpseillace (s kit

AF=EY ao ) 0,90 VY o)l ( olad (o 3,a0b p dalilad B 5T jliw o ogi g (Jlod das )50 Hliwdd (63,90 Aiges

5&'...&»&“ > 9 u] ul)?u ).‘:‘)J. B U"A’Q‘) uL‘.w).er.u 6)5]“:)'3 ts'b))l (\f’Y) u,.a.t).é 5&‘}3 Lu.o.w | 5Lé)d.o.‘>u: sd.lauésg: ‘d.o.lolﬁ s)éd)@bbﬂ
YFO-YFY oo FA o lads TV Jlo ( oldlyaz pole (60,15 Slidss dolilad

ooz 169,50 anlllae (Shas (5,955 3 eolaiul b (65,0laS gy Cuddes pac (hYS (WWAA) dabld ( soux, Ograw wlyloy
FO-0VD : o g o)lads B2 0,90 )]l (65,5LiS dnmgs g oladl liasy dolilad (yliw J bl (65 ,5Las

Arimi, V., Karami, E., & Keshavarz, M. (2018). Clate change and agriculture: Impacts and adaptsgorees in Iran.

Journal of Integrative Agriculture, 17(1), 1-tps://doi.org/10.1016/S2095-3119(17)61794-5

Beilin, R., & Wilkinson, C. (2015), Introduction: @erning for urban resilience. Urban Studies Jdutmaited, 52(7), 38-

51.

Boston, M., Bernie, D., Brogden, L., Forster, Aagl@un, L., Hepburn, L. A., Morkel, J. (20243ommunity resilience: A

multidisciplinary exploration for inclusive straieg and scalable solutiorResilient Cities and Structures, 3(1), 114-130.

Cantillana, R., Molina, J. L., Iniesta-Arandia(2024), Bringing water values into play in the Adata desert water crisis,

Journal of Arid Environments, 225, , 105256.

Dessy, S., Tiberti, L., Tiberti, M., & Zoundi, D2@25). Polygyny and drought resilience in villag®momies: Evidence

from rural Mali. The World Bank Economic Reviewaf20.https://doi.org/10.1093/wber/Ihaf020

Devincentis, A. (2020), Scale of sustainable adftice water management. Phd. Dissertation. Hydiol&giences in the

Office of Graduate Studies, University of Calif@nDavis.

Fletcher, A. J., Akwen, N. S., Hurlbert, M., & Diad. P. (2020), You relied on God and your neighhiouget through it,

social capital and climate change adaptation inrtiral Canadian Prairies, Regional Environmentaarigje, 20, 1-15.




st 05 Ol 2l 30 01503l (391 SU 4108 51 Jelge (s9lST .

Hussein, H. (2018), Lifting the veil: unpacking tiscourse of water scarcity in Jordan, EnvironrakeStience & Policy,
89, 385-392

Hair, J. F., Hult, G. T. M., Ringle, C. M. & Sardte M. (2017). A Primer on Partial Least Squaresu@ural Equation
Modeling (PLS-SEM). 2nd Edition, Sage Publications Inc., Thousand Oaks, CA.
https://www.scirp.org/reference/referencespapefsf@eceid=2297757

Isukuru, E. J., Opha, J. O., Isaiah, O. W., Orovwgg, B., Emmanuel, S. S. (2023), Nigeria's waisisc Abundant water,
polluted reality, Cleaner Water, 2, 100026.

Lee, S.H., Choi, J.Y., Hur, S.0., & Taniguchi, N0Q0), Food-centric interlinkages in agriculturabd-energy-water nexus
under climate change and irrigation manageni@esources, Conservation and Recycligs, 105099.

Logan, T. M., Aven, T., Guikema, S. D., & Flage,(R022), Risk science offers an integraggmproach taesilience. Nature
Sustainability, 5(9), 741-748

Madani, K. (2014). Water management in Iran: wlkatausing the looming crisis? Journal of EnvirontaleStudies and
Sciences, 4(4), 315-328ttps://doi.org/10.1007/s13412-014-0182-z

Mancosu, N., Richard, L. S., Gauvriil, K., Donatel. (2015), Water scarcity and future challeng@sféod production,
Journal of Water, (7):975-992.

Nosha, N., Lashgarara, F., Hosseini, S. J. F., afiradi, S. M., & Rezaei-Moghaddam, K. (2021). Detemng the resilience
of rural households to food insecurity during drsugonditions in Fars Province, Iran. Sustainapilit3(15), 8384.
https://doi.org/10.3390/su13158384

Paiva, A.C.E., Nath’alia, N., Rodriguez, D.A., Teeba, J., Carriello, F., Rezende, F.S. (2020),adrbxpansion and its
impact on water security: the case of the ParaibaSd River Basin, S"ao Paulo, Brazil, The ScienteThe Total
Environment, 720, 1375009.

Pereira, L. S., Cordery, I., lacovides, |. (201@pping with water scarcity: Addressing the chalkgSpringer Science &
Business Media.

Rose, A. (2009), Analyzing terrorist threats to é@®nomy: A computable general equilibrium approdchd. Richardson,

P. Gordon, & J. Moore (Eds.), Economic Impacts efrdrist Attacks, Edward Elgar. pp. 196-217

Rutter, M., Anita, T., Daniel, S., Pine, J., Leckmé&., Stephen, S., Margaret, J., Eric T. (201%silknce: concepts,
findings, and clinical implications, Rutter's Chddd Adolescent Psychiatry, 29, 341-351.

Savari, M., Eskandari Damaneh, H., & Eskandari Dseha H. (2023). Effective factors to increase ruralseholds'
resilience under drought conditions in Iran. Intdional Journal of Disaster Risk Reduction, 90, 648
https://doi.org/10.1016/].ijdrr.2023.103644

Schouten, M., Vander Heide, M., Heijman, W. (200Rgsilience of Social-Ecological systems in EuropBairal Areas
:Theory and Prospects,113th EAAE Seminar The RblEnmwledge, Innovation and Human Capital in Multittional
Agriculture And /Territorial Rural Development.

Shah, A. A, Khan, A., Ullah, A., Khan, N. A., & élaibi, B. A. (2024), The role of social capitalagey player in disaster
risk comprehension and dissemination: lived expegeof rural communities in Pakistan, Natural Hegafd20, 4131-4157.
Shrum, T. R., Travis, W. R., Williams, T. M., & Lil. (2018), Managing climate risks on the rancthimited drought
information, Climate Risk Management, 20, 11-26.

Stone, M. (1974). Cross-validatory choice and asseat of statistical predictions. Journal of the/&Statistical Society:
Series B (Methodological), 36(2), 111-14Rps://doi.org/10.1111/j.2517-6161.1974.tb00994.x

Tang, Y., Zhang, F., Engel, B. A., Liu, X., Yue, @ Guo, P. (2020), Grid-scale agricultural landiamater management: A
remote-sensing-based multiobjective approach, dwfrCleaner Production, 265, 121792.

Tumini, |., Villagra-Islas, P., & Herrmann-Luneck®, J. N. H. (2017)Evaluating reconstruction effects on urban resiien
a comparison between twithilean tsunami- prone cities, natural hazards1863-1392.

UN-Water (2020). Policy brief on drought and wateanagement.

van Aalst, M. A., Koomen, E., & de Groot, H. L.([2023). Vulnerability and resilience to drought asadtwater intrusion of
rice farming households in the Mekong Delta, VietnaEconomics of Disasters and Climate Change, 7—-480.
https://doi.org/10.1007/s41885-023-00133-1

Wang, C H., Blackmore, J., Wang, X., Yum K,K., Zhd4., Diaper, C., mcgregor, G., Anticev, J. (200Qyerview of
resilience concepts with application to water resewsystems. Ewater Technical Report. Septembe3.200

Wang, X., Chen, Y., Fang, G., Li, Z., Liu, Y. (202Zhe growing water crisis in Central Asia and thiving forces behind
it, Journal of Cleaner Production, 378, 134574,

Zhang, Ch-Y ., Oki, T. (2022), Water pricing reforfior sustainable water resources management inaGhaygricultural
sector, Agricultural Water Management, 275, 108045.






