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Introduction

Undoubtedly, drought is one of the most complex and major natural hazards that can affect many
economic sectors and reduce both water availability and water quality necessary for productive agriculture.
Globally, most freshwater (around 70 percent) is used by the agricultural sector, and in the future, demand
for agricultural freshwater will increase. However, due to population growth and the need for food security,
coupled with the decline in available water resources caused by over-extraction of water resources, drought,
and climate change, water scarcity has become one of the challenges of the agricultural sector. In Iran, the
agricultural sector, as one of the most important economic activities, is heavily dependent on water resources;
however, due to drought and mismanagement of water resources, it faces serious challenges in ensuring
sustainable agricultural water resources, which are leading to an unprecedented crisis in the water sector. To
manage this crisis, in addition to the role of government institutions, farmers and local communities must
have the ability to adapt to climate change and drought, and resilience capabilities. During the drought period,
farms that had enough resilience capabilities were able to continue their activities, which could lead to the
sustainability of the agricultural and rural sector. Accordingly, the main purpose of this research was to
analyze the dimensions of farmers' resilience to drought and water crisis in the agricultural sector of Iran.

Methodology

In this study, the content analysis method was used to analyze the dimensions of farmers' resilience to
drought. To conduct the research, the following steps were taken: 1) ldentifying the main problem and
research objectives; 2) Selecting the samples or texts; 3) Defining, coding, and categorizing semantic units;
4) Assessing the reliability of the results; and 5) Interpreting the findings. The aim of content analysis in this
study was to gain a comprehensive understanding of the “components of farmers' resilience to drought and
water crises in the agriculture sector”. The sampling framework involved reviewing papers in this research
field (published in scientific journals between 2008 and 2024). Accordingly, 112 papers were identified, out
of which 78 papers were directly relevant to the research topic. Finally, each selected paper was assigned a
code. The third step involved defining semantic units and coding them. Accordingly, words, sentences, and
paragraphs were considered as semantic units. These units were then coded with a short phrase. Subsequently,
subcategories and categories were formed by summarizing the coded concepts. In the fourth step, to ensure
the reliability of the results, researcher triangulation was used. In the final step, the findings were interpreted
by comparing subcategories and categories and referring back to the data.
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Results and Discussion

Based on the analysis of selected papers, five categories and 63 concepts were identified and extracted
in the context of the farmers' resilience to drought and water crisis in the agricultural sector, that were
summarized into five categories, including: "economic capital,” "social capital,” "human capital,” "physical
and infrastructural capital,” and "natural capital”. The research findings indicated that, regarding economic
capital, "diversification of economic activities and job opportunities in rural areas” and "access to bank
facilities" were in the highest ranks; in relation to social capital, "cooperation, participation, and group and
collective activities” and "membership in associations, cooperatives, organizations, credit funds, etc. for
managing drought crisis™ were in the highest ranks; Concerning human capital "participation in extension
courses” and "awareness of the drought crisis and its consequences™ were in the highest ranks; regarding
physical and infrastructure capital, "access to welfare, infrastructural, and development services™ and "use of
technical and infrastructural equipment” were in the highest ranks; and finally regarding natural capital “using
appropriate and modern irrigation management methods™ and "using modern methods in production and
crops improvement™ were in the highest ranks.

Conclusions

For success in the field of farmers' resilience to drought, all the mentioned dimensions must be addressed
simultaneously and through a comprehensive approach, because many of these components interact with
each other and can either strengthen or weaken one another. Hardware and software requirements, technical
and infrastructural aspects, and education and awareness should be considered alongside the involvement of
local communities and formal and informal organizations. A one-dimensional approach cannot yield
desirable results. Although some dimensions of resilience have been studied and examined less than others,
which does not indicate their lesser importance compared to other dimensions, on the other hand, examining
the direct and indirect effects and consequences of these dimensions is sometimes challenging. Finally,
farmers' resilience to drought and water crisis and the development of resilient behaviors in farmers and local
communities require the availability of necessary infrastructure and special support. This is a cross-sectoral
and inter-ministerial issue, and serious decisions need to be made in the legislative, policy-making, and
supervisory sectors.
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Table 1- Reviewed papers along with the code for each one

Wlio L) Juw | o Wawns o5

Wlio Ui Juo | o Wawns o5

Wlis Uil Jlo | 5 Sa g

K\y K

Authors / year of Authors / year of Authors / year of publication of

L. code L code code

publication of the paper publication of the paper the paper
Imani & Mohamadi .

Mashkool, 2019 53 Sadeghloo et al., 2014 27 Damavandi et al., 2024 1
Zarif Moradian et al., 2022 54 Hosseini et al., 2012 28 Sharafi & Zarafshani, 2011 2
Mohammadloo et al., 2024 55 Ahmadyoosefi et al., 2021 29 Maleksaeidi et al., 2016 3

Heidari-Sareban & Majnouni-
Kor et al., 2023 56 Afrakhteh et al., 2015 30 Toutakhaneh, 2017 4
Vazirian et al., 2021 57 Sabzehei et al., 2019 31 Keshavarz & Moghadas, 2021 5
Jahansoozi et al., 2024 58 Ghasemi et al, 2020 32 Yeganeh, 2024 6
Javadizadeh et al., 2016 59 Leis et al., 2022 33 Babae et al., 2021 7
Khatibi et al., 2019 60 Rafieiyan et al., 2011 34 Roknedin Eftekhari et al., 2014 8
. Maj i Tutakhaneh . .

Azizi et al., 2023 61 ainoun! ;(t)aw aneNel 35 Seyed Akhlaghi & Taleshi, 2021 9
Malekan et al., 2021 62 Anabestani et al., 2016 36 Khodapanah, 2023 10
Salahi Isfahani, 2021 63 Esma"”ejzzdlf‘ Alijani, o7 Velaei et al., 2020 1

Esmailnej Pudineh . .
Motaghed et al., 2023 64 smal ”e‘;‘g 1‘5‘ udine, g Jamshidi & Anabestani, 2022 12
Roknedin Eftekhari &
oxne "? ekhart 65 Daman Bagh et al., 2020 39 Sharifinia, 2018 13
Vazin, 2016
Naimabadi & Salimi . .
Sobhan, 2021 66 Rezaei, 2012 40 Sadeghloo & Sojasi Qeidari, 2016 14
Abedi Sarvestani et al. Akbarian ronizi & Ramezanzadeh

Saleh et al., 2022 67 ' 41 15

alen etal. 2018 Lasboyee, 2019
R i & Kh h

amazan ‘2&0 o odapanah, oo Karimi & Ataei, 2022 42 Yeganeh et al., 2022 16
Tawakoli et al., 2023 69 Khakifirouz et al., 2022 43 Nasrnia & Ashktorab, 2021 17
Norouzi, 2019 70 Mousavi & Niknami, 2021 44 Savari & Abdeshahi, 2019 18
Anbari & Mehdizadeh . . . .
Ardakani, 2023 71 Nouri & Nooripoor, 2019 45 Taleshi Seyed Akhlaghi, 2019 19
Saemipoor et al., 2018 72 Taleshi et al., 2018 46 Keihka et al., 2020 20
Darban Astane & Seyed Akhlaghi & Taleshi, .
Ghasemi, 2022 73 2019 47 Hoseini et al., 2021 21
Savari & Khosravipour, Jamshidi & Anabestani, .
2018 74 2020 48 Jafari et al., 2020 22
Safari Aliakbari, 2023 75 Behzadfar et al., 2015 49 Nazaripour et al., 2024 23
Shakeri Bostanabad et al.
Ehsani & Shokoohi, 2022 76 axen 0250";”; adetal, g Hajian & Ghasemi, 2021 24
Akhgari & Gh i " . .

M%E:;rrlla dam’azsgzm?:an 77 Hajian & Ghasemi, 2021 51 Poortaheri et al., 2013 25

Shabani et al., 2023 78 Azkia & Imani, 2006 52 Mehrabi et al., 2022 26
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Table 2- The dimension of economic capital in farmers' resilience to drought crisis

Sl Al o8 POVATN ab
Frequency Paper Code Concepts Category
1,4,6,7, 8,10, 11, 19, 22, ) e ; " i e e
(Cubano odsugsl) Lwgy 0 (i slacusd 5 (ooladl sl iy £53
23,24, 25, 30, 32, 37,41, 43, LT ; L . L
35 Diversification of economic activities and job opportunities in
46, 47,50, 51, 56, 60, 61, 63, R . e
64. 66, 67, 69, 70, 73, 75, 77 rural areas (livelihood diversification)
1,6,7,9, 10, 16, 17, 22, 23, aslin I3yl 5 55 g b S0l g & gy
28 29, 32, 33, 38, 39, 41, 43, 46, bank faciliti ith low i q bl
47, 48, 55, 63, 64, 67. 68, 73, Access to bank facilities with low interest rates and reasonable
75.77. 78 repayment terms
1,6,7,9,10, 14, 19, 32, 33, S A e R
20 41,42, 43, 47, 48,59, 64, 67, _ _ D T TSR S
70,72, 77 Access to agricultural insurance
b (Sogion 5 o2 SoS o Jlo slacalos ilex alll slasl) (9 slacoles
16 1, 6, 10, 14, 16, 20, 22, 30, ( 9 (S poduno C,db)g: ‘O\)zg OLA} 5 QW C&b)_{_ QLo)' » u»w
33,43, 47,55,63,64,73, 77 Government support (granting support subsidies, financial
support, grants, payment of pensions, etc.)
14 1, 6, 22, 47, 48, 55, 61, 62, el (slmodlgils g 139U 51l g (530
63, 68, 70, 73, 75, 77 The level of financial savings of farmers and their families
Cinn 9 3al,3) (6559l pud slaclled 5 Lwg) B3gaone 5| 2 )5 (ool el
1, 6, 24, 37, 41, 46, 47, 48, (ol
13 . . . . .
56, 67, 69, 73, 77 Economic activity outside the village boundaries and non-
agricultural activities (alternative income and livelihood)
10 9, 15, 47, 48, 54, 61, 67, 68, wlopw 5 2h Ol
75 The amount of assets and capital
9 1,15, 47, 48, 61, 63, 68, 72, $5:9U8 i 3l ol daly l3e
78 The amount of income derived from the agricultural sector Lloges
(- 9 S5ghiS (oS5 5 () bt (o) 5 S g plio duwg g
7 6, 22, 32, 33, 38, 48, 67 Development of new industries and businesses (Agricultural  £.onomic
processing and complementary industries, etc.) capital
5 49,55, 67, 68, 75 . kel shedld 2 olag obj et
Participation of rural women in economic activities
She llpd 3 wae Jad (S kee 5 Jid e 2l
5 1,6,15,55,67 The ability to change jobs and create new job opportunities in
critical situations
b2 S 3l L lie 53Ty g (i Ll 0 Sy g a5 Ul
5 1,6,47,69,70 Ability to adapt and return to appropriate job and income
conditions after a crisis
©gliS e gaze bk 2Ulg g a5 (gloyj (lolid
5 1,41, 43, 35, 67 Identification of production chains and agricultural product
marketing ability
S529LiS S g Ly LBl odial 4 (1391 Jlgdel 5 (s
4 1,47,69,70 Being hopeful about the future of the rural economy and the
agricultural sector
(o pnly &Y guame 03154) (555liS Y guazo Cuasd LS
4 41, 43, 55, 67 Price stability of agricultural products (especially strategic
products)
3 7,33,43 ) S5pgliS SN gamo 3y 5 ey
Guaranteed purchase of agricultural products
Lsg) 53 (F9o5 9 (F99) s S aleyms 18
1 6 Increasing investment (governmental and non-governmental)
in rural areas
1 6 Lasgy 53 IS Alo s & o2 2,81 Jolod
Willingness of local people to invest in rural areas
185 185 Total 5 e

oy
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Table 3- The dimension of Social capital in farmers' resilience to drought crisis

Sols Al 55 JUISTH aid
Frequency Paper Code Concepts Category
1,2,7,9 10,13, 15,16, bl diwsy 22l slagbo 13 (Jlops 9 Jlo e8)Lkia) (gror plidl 5 <8 )Lkio 5 (55500
17, 18, 19, 20, 29, 31, (w5 aniiallple
30 32, 33, 36, 43, 46, 61, Cooperation, participation, and group and collective activities
63, 64, 66, 67, 68, 69, (financial and non-financial participation in village implementation
70,72,77,78 projects, public works, etc.)

27,16, 17, 18, 32, 36 :
12 28, 24, 19, 34, 35, T ol oo syt o 9 5335 (sl Bgkin dn S5 5 o sighs dagyenl o g
30, 41, 43, 47, 48, 61, O SO0 Swm by Wl SIS bl ol Supee

22 Membership in associations, cooperatives, organizations, credit

63, 66, 67, 68, 70, 71, . L
72.73. 77 funds, etc. for managing water crisis

olys b csloxe o)) (sloxe (o g oy Slaplojlos 5 Wdles Sy o (3l 185
1, 7,9 12, 15, 17, 18,

o BB MG ol ool Sapie sl (g busind
48, 61, 62, 63, 67, 68, playing of local formal and informal institutions and
69 organizations (local leaders, councils, Rural Municipalities
(Dehyari), etc.) for managing water crisis
1, 7,10, 14, 19, 26, 32, A slaghee Copte sly og G | 5pSope e
15 40, 41, 46, 47, 64, 66, The extent of utilizing indigenous knowledge for managing water
73,77 crisis ;
g Slgal oy (28 ¢ )0d (Sl ilass ¢ Jgy ol 28) slai] Slasl e
13 L. 18, 20, 23, 31, 43, 46, Social trust (Ie(ndiing money, bank guarantees for others, lending tools !
47, 61, 63, 66, 68, 70 etc) ' ’ ' Social
(5 sogos Slude 5 €855 (S0 b Jols 9 ©pbleo) (olaza] plord] capital
10 18, 20, 31, 32, 33, 47, Social cohesion (interacting with others, participating in public
62, 63, 66, 68 !
meetings, etc.)
8 9, 13, 15, 26, 46, 48, 68, Logy 4 bl 3l e
70 The level of sense of attachment to the village
5 L4755, 72. 75 (simghis Jad ) ad €als) oluo
Job satisfaction (with agricultural work)
4 1.7.9.46 o152] 4 el g g 53 (5 ke & olos
Desire to stay in the village and hope for the future
3 19,67 Lugy 5> (S5 5l el oluo]
Satisfaction with living in the village
1 68 Social security PPN RORN
1 67 OliglaS el o 4o 9 Gl STl
Sharing knowledge and experiences among other farmers
1 1 Log) ) (glaled g pgd slacs,S ) jl Cunlos
Preventing ethnic and tribal conflicts in the village
133 133 Total 5 e
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Table 4- The dimension of Human capital in farmers' resilience to drought crisis

ol Wl 55 el aib
Frequency Paper Code Concepts Category
1,3,7,10, 16, 19, 20, 26, T
28 28,32, 33, 36, 39,40, 41, Participation in ex)tJ;nsi;n c;ur;s in“t)h)e ::I’: o:;)i:kin(ish;zar;
43,44, 47, 48, 56, 57, 61,
62, 63, 64, 66, 72,73, 74 ~ Management
D 5550, 40 0,47, 48 e
56,70, 72, 73, 77 Awareness of the water crisis and its consequences
1, 23, 33, 34, 43, 47, 63, o L-Sl"’[)‘)"% w)’-‘“ “M) » Skl 5 Sl é’l‘*" 9}““3@) & (g yid
10 67,72, 78 Access to media and informational and communication resources
related to water crisis management
10 17, 43, 46, 47, 48, 61, 68, el oalgils (sliael g (yl3)5LaS” &M oo
70,72, 78 Education level of farmers and their family members
7 1,9, 15, 20, 47, 48, 72 - T
Adherence to religious and sectarian beliefs
o slaglpe Copta lnj ) Sy Copta slaby, b sl g S
7 1,9,12,23,33,47, 72 Understanding risk management methods related to water crisis
management
Gl 3 Congh iz ) g B sLdel g sty B SCumar sl Sy S Bl
6 47,60, 61, 68, 76, 78 s el T;;thrll
Demographic characteristics of farmers and their family members
(age, gender, ethnicity, social class, etc.)
6 1,17, 62, 63, 69, 72 ool laze b e
Experience of dealing with Water crisis
(55 losioly) snel iy slaglim b ablio sl S5y (Sobel
4 15, 33, 36, 58 Psychological preparedness to face emerging crises (psychological
empowerment)
o e oo g Mg el ) ssly 5 BB
3 1,7,10 Creativity and innovation in the production and water resource
management
) 43.44 el slaglpe Copta jel > Slidios 150 g 3l
Role playing of research centers in water crisis management
o @lie Copdo 5 1 sl )3 s Slegdse 653k by
1 1 Ability to learn new topics in production and water resource
management
1 1 Mo g Jlus Joow g Ulg5
Ability to analyze issues and problems
105 105 Total 5 oo
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Table 5- The dimension of Physical and infrastructure capital in farmers' resilience to drought crisis

Slalyd e oS adlio ab
Frequency Paper Code Concepts Category
oyl g 51l G i s O (bl laoly) Ly edlsy lods 5 (g)ls68
1,7.9,10, 12,17, izl g 0l G5 sy g ol ((bls)l ))@)499@..)1)(5_“’) )d))?{f
20, 43, 46, 47, 48, . (5 090 (bi90l (Slopd g Hilage UL"»
19 54,57, 61, 68, 69, Access to. welfare, mfrtas'tructural, and deve_lopment services
70.72. 78 (transportation, water, electricity, gas, telephone and internet, health and
medical services, public education, etc.)
9, 10, 17, 23, 26, . . ; ; . .
29,33 39. 41 42 (5529uiS” slodlag 9 55ysliS” lgol 9 Yl g pde oll) alanj 9 (5 e 3l ool
18 43, 45, 46, 65, 67, Use. olf tet;hmcz:\ll and |nfdrastrgct:Jral ngwpment (modern irrigation,
69, 73, 78 agricultural machinery, and agricultural inputs)
(3l lSs g guba (iS5 5 (bl laasd) S g Ol Ao 5 ol Slles day
29, 33, 39,41, 42, (e 9 bngpnj (ot Mol dlajos yiudy
1 46, 48,55,69,73, Development of infrastructural operations in water and soil
7 management (irrigation and drainage networks, land leveling and
consolidation, canal lining, land geometric correction, etc.)
P9 sl basg (rbs slagl e s 3 p5Y Slac oy dawg
1, 7, 11, 14, 23, i ; :
10 26. 30. 46. 57. 70 Development of necessary infrastructure for managing natural crises by 9 S &loyw
IR government institutions =l
sl s JLuSiis pogas 13 BT 5 b lapiusw 5 oMbl bk 4wy Physical and
8 14, 28, 32, 33, 43, el Infrastructure
59, 64,77 Development of databases and monitoring and early warning systems capital
for drought and water-related crises
6 9, 17, 47, 61, 75, Mg sl colus
7 Area of the production unit
fo ysliso g — i loa3 :
5 1,9,12, 32, 64 _ o ST 9 R T TS e
Access to technical-engineering and advisory/ consulting services
7,15, 61, 68 Access to suitable settlements Cnlio 0950 4y g yiand
1,7,55,62 Access to production inputs Mg slmodles 4 (aw yid
598 sl g eIl e ) alinns 5 (B Sl Ghag® 5 2 SThe &y (s
(5309128 slmodles
3 1,917 Access to centers for buying and selling technical and infrastructural
equipment (modern irrigation, agricultural machinery and tools, and
agricultural inputs)
AN FOR AN
1 61 ) o) ceVle £y
Type of land ownership
89 89 Total JS ae
Kl o e 9 0dg el )3 (gl sla s il eslaah b o puw -0
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Table 6- The dimension of natural capital in farmers' resilience to drought crisis

Slald PVEPIRCS PUEATR b
Frequency Paper Code Concepts Category
1, 27,33, 35,41, 42,43, 45, ; .

22 47, 48, 52, 53, 57, 60, 62 bl Cuppto (g 5 uslio slooged  o3lizl

64,67, 68,72, 73,77, 78 Using appropriate and modern irrigation management methods

Gl docslor 5 ST oo (65,51 widis) (oliae 5 395 ol )3 g slo iy, 5l edlisl

9,19, 33, 41,42, 43, 44, 45, (o 5 ding S
16 47, 48, 64, 65, 67, 73, 77, Using modern methods in production and crops improvement (such as
78 nutrition, tillage, pest and disease management, optimal planting date,
etc.)
1,7,24,27,33, 37,41, 42
y 1,24,27, 33,37, 41, 42, i eas) endes 1ol e e
16 47, 48, 50, 51, 52, 53, 55, N eI eRug ol 2 s Npan 658
77 Crop diversity in the production unit (crop diversification) b &l
1,19, 29, 33, 35,37,40, 41 . Natural
1 ’ 1 1 ’ 1 1 ) [ lio b b ey s A
16 42, 52, 53, 57, 64, 67, 73, . it & plie 9 0l 2l o b clpaine capital
77 Cultivation of low-water-demand and drought-resistant crops
b &Y ganse S (SIS CiS dnang wiS S 5 o sSals O gaase) ciS (oS M|
16, 19, 21, 26, 33, 35, 37, (w9 YU (s Cujo
16 43, 44, 47, 55, 62, 67, 68,  Crop pattern modification (alternative crops, crop rotation, development
73,78 of greenhouse cultivation, cultivation of high comparative advantage
crops, etc.)
4 1,7,67,72 Access to water resources & @lio 4 g yiwd
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