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Extended Abstract

Background: The occurrence of natural disasters, such as floods, has always left devastating
effects in related geographical areas, especially in rural regions. Natural disasters often endanger
residents' health and security through the destruction of economic resources and welfare facilities,
which have always been regarded as a serious threat to development. Enhancing the resilience of
rural households can facilitate development and improve the living conditions of residents and
the environment. Nowadays, enhancing the resistance of societies toward natural hazards has been
given more attention, so that the dominant view is focused on increasing "resilience" in the face
of natural hazards. Resilience is considered the ability of a system to prepare for threats, absorb
impacts, recover, and adapt to persistent stress or a disruptive event. In this respect, Mazandaran
Province has faced frequent floods that have negative consequences for its agricultural and rural
sectors. Consequently, this study aimed to assess the resilience of rural households living in the
Tajan watershed basin to floods.

Methods: The data required for this descriptive-analytical research were gathered through a
survey. The statistical population of the research was the rural households of the Tajan watershed
basin (N = 44014), and the sample size was determined using the formula provided by the
Australian Statistics Center, resulting in 264 distributed questionnaires, 257 of which were
returned. The subjects were selected using a multi-stage proportional stratified random sampling
method. The data collection instrument was a questionnaire, and its face and content validities
were confirmed by a panel of experts in the fields of agricultural extension, education, and rural
development. The reliability of its scales was evaluated through a pilot study. Cronbach's alpha
coefficients indicated the appropriate reliability of the scales used in the research.

Results: The rural households living in the Tajan watershed had lower ecological and economic
resilience than the other dimensions of resilience, including social, institutional and
infrastructural, and physical and infrastructure resilience. The regression analysis exhibited that
the effectiveness of socioeconomic strategies, the degree of technical strategies' adoption, the
level of education, and natural capital were the four variables that could explain approximately
46.5% of changes in rural households' resilience to floods.

Conclusion: To increase economic resilience, it is imperative to provide low-interest loans, bank
facilities, and credits to the villagers. To enhance social resilience, it is recommended to educate

at-risk local communities to follow appropriate and timely measures in the face of floods. In
addition, general education to the residents of rural communities, especially through textbooks
and mass communication media, and also the implementation of educational exercises, are the
recommended procedures. Local administrative councils (i.e., dehyaries) should help and
cooperate with the local government to prepare a flood risk map for the villages by delineating
the points at risk, safe points, and access routes (escape routes). These activities can be an
effective step to enhance the institutional-infrastructural resilience of the rural households.
Additionally, the management and protection of the Tajan watershed through measures, such as
preventing deforestation and allocating funds for the construction of cities and villages away from
the flood plains, are suggested by relevant organizations to increase the ecological resilience of
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rural households. Moreover, proper building design and compliance with national building
regulations and the use of durable materials in construction should be considered to improve the
physical resilience. Cultivation management in sloping lands should also be emphasized as one
of the most important technical strategies to prevent torrential runoffs. Moreover, monitoring the
performance of various agricultural activities will help to make rural communities more resilient.
Preserving vegetation around farms and houses and protecting forests are other important
strategies that should be taken into account in the Tajan watershed. Changing the cultivation
pattern should also be concentrated, considering ongoing natural hazards. Moreover, since natural
capital played an important role in the resilience of rural households to floods, adopting
conservation agriculture aiming to improve soil organic matter and its fertility, and increase water
absorption and permeability is another proposal. Crop rotation and cultivation of plants, such as
perennial medicinal plants, and help conserve water and soil should also be included in the
agricultural development plan.
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Figure 1. The conceptual framework of the research
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Figure 2.The map of the study area (the Tajan watershed and sub-watershed, Mazandaran Province)
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Table 1. The statistical population of the research and the number of rural households by the Tajan sub-watershed

Number of samples
(Head of household)

(Held Gy yoo) diged Dl

Total number of rural
households

liwgy sblgls S slass

Sub-watersheds
o592

Geographical situation of the watershed
ojp> (bl Cansy

121 31687 Payab Tajan s <Ll Northern of the watershed ojg> Jlass
Chahardangeh & Zalemrood .
89 7874 35yl 5 4S5 e Eastern of the watershed ojg> (5%
54 4453 Sarab Tajan & Middle Tjan Western and soutk}west of the Watershed
Sk 25 5 75 Sl 0j5> f Py 9 2
264 44014 Total J$
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Table 2. Compenents & reliability of the questionnaire
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Darban Astane & Ghasemi, (2022)
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Table 3. Economical resilience (n = 257)
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Economical resiliance
oladl 5yl

Access to loans and credits made it possible to repair some flood-induced damages.
355 wald ) O 5l 0ad 3)ly s (S a5 g3l Sl Shliel g plg &) (o>
Insurance of agricultural products compensated for part of the damages caused by floods.
b 3 M Sllud 5l (230 Gl 290 (shygliS Y gae Aoy

A low level of household income has made it difficult to sustain livelihood in the context

of floods.

Targeted subsidies made it easier to to sustain livelihood during floods.
38 Folel [y O b (g)lgy Lulyd p3 (S5 L3S ciedia slaailly
The high savings of the household compensated for part of the flood's financial losses.
i s ol Slus I iz e cge ol VL 5l
The non-farm income of household facilitated dealing with floods.
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The outmigration of family members made it difficult to cope with floods.
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The unemployment of family members made it difficult to sustain livelihood during

floods.
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2 0.23 0.95 3.97
3 0.24 0.90 3.74
4 0.27 0.96 3.51
5 0.29 1.06 3.61
6 0.31 1.06 3.32
7 0.32 1.06 3.23
8 0.34 1.10 3.15
9 0.36 0.80 2.18
10 0.38 0.98 2.55

The large area of farmlands made facilitated coping with floods.
28 kel Ty O b dblie «(65,0liS (slayeej 3b5 cvlune
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Table 4. Social resilience (n = 257)
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Rank (&Y SD Mean Social resilience
4, Ol pods o pd e Bl OoeSkee slenl gyglel
Our information and awareness about how floods occur and how to manage them made
1 0.11 0.49 425 ; coping easier. )
58 Gl O b dblie ¢ Co e 5 £3589 0925 atnej )3 Lo a1y el
Local trust and cohesion ensured sustainable livelihood under floods.
2 0.13 0.58 4.19 sl 63,8 el 1y Vs b slisy Ly 5 (S5 )35 e eo ploma] 5 oozl
Having access to a phone made dealing with floods easy for all family members.
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Health insurance for rural households compensated for part of our flood-induced losses.
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Good relations between family members made flood coping easy.
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Collaborative prevention or management facilitated dealing with floods.
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Participation of household members in extension classes regarding flood management made
10 0.26- 0.98 3.72 ) flood coping more possible.
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1 027 106 403 Having access to the Internet made flood coping easy for family members.
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12 039 117 297 The low level of education of family members made it more difficult to cope with the flood.
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13 043 121 280 Religious beliefs (praying, charity, zakat, etc.) of the family facilitated flood management.
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Table 5. Institutional-infrastructure resilience (n = 257)

45 C‘V o L.MSDI ) MSEE Institutional-infrastructure resilience
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The coordination of local councils with state institutes made flood management easy.
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Banning the destruction of natural resources facilitated flood management for our family.
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The active and effective presence of the relevant institutions during the flood crisis made dealing
3 0.17 0.71 4.06 ; with the flood easy. )
58 bl 1y Jow b bl oM o g98 plin 3 Ly sd (g sladles 3o g JUb g2
Persuasive actions of experts for purchasing insurance compensated for part of flood-induced
4 0.18 0.79 4.18 damage to the family.
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The provided financial support and the cost reduction for the insurerr ensured sustainable livelihood
5 0.19 0.76 4,12 ; under floods.
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Experts’ warnings about at-risk facilities ?]nd gpuseholds made it easier to live in the face of
ooding.
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02 0.84 308 Access to agricultural product insurance funds made flood coping easy.
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3 023 0.90 386 Regular flood risk assessment made it easier to live under flood risks.
’ ’ ’ el 03,8 bl O b (29)bgy Lulpd )3 1) Lo (S5 OIS epliate g0 &) o Jlad oL
9 0.24 0.94 384 Proper access to agricultural Jihad service centers made dealing with floods more possible.
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10 028 10 3 Flood early warnings made coping easy and effective.
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12 036 L12 30 The proximity of flood-related institutes to the village facilitated flood management.
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The experience and participation in flood relief ativities made it easier for our family to cope with
13 0.68 2.72 4 the flood.
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Table 6. Ecological resilience (n =257)
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) CBees  edledl oSl SRR
The high humidity made flood management difficult for me and my family.
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The existence of dams facilitated our coping with floods.
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4 040 133 3.27 03,8 Sl plodlgil 5 cpe (sl 1y oo b ablie g rdaws )3 canlio LS iy
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) survive during floods.
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Land destruction during river flooding has made it difficult to deal with floods.
6 044 1.44 3.26 sl 03,8 i |y OMows b dblia dnailisg, lib loj 3 byl o
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A large cultivation area assisted my family to survive during floods.
8.5 0.47 1.44 3.04 03,5 Sl [y OMew g989 lej 3 (S35 ()35 e o3lgls S’ 5 3b5 Lo
The steep slope of land made it more difficult for me and my family to survive
during floods.
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Table 7. Physical resilience (n =257)
[0 SD

Mean Physical resilience
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Support and incentive plans, such as loans, made it easy for us to live under floods.
1 0.12 0.52 413 b 29sky oo 3 (585 O3S S lue il 9 silupglie sly (Se ply o (gt 5 (le> lagb
ow| b))f /JL'JL.J P‘b)‘}il& 90e ‘51).; l) O
Access to a physicians made life easier for us during the flood.
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The development of public facilities in the village facilitated living conditions during the floods.
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The presence of schools and temporary housing made it easy for me and my family to tolerate the
4 0.21 0.91 4.14 ) negative impacts of floods.
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The existence of proper roads and communication ways made it easy for us to deal with floods.
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Having multiple escape routes made it easy for me and my family to deal with flooding when disaster
5.5 0.22 0.88 3.98 strikes.

ol 03,8 Slel plodlgls 5 ye (sl 1y Ow b abilio ¢yl )3 Calisce (lmoly 3929 s slayg, plKi




ARYA

529U and e g (Jol Judd pely ¢ xaid dabld ¢ wlgd doguare ol

M b dgzlge 53 (595 550l 059> oliwg) (slajlgils (sl b))

5 CanSS A5y )3 pieSome sals Calu (eSie (slad pl,
(A Jgaz) 2:8)5 )13 3145, > cusS 658 s

Mo L dblio (38 (g3 bl ) Cann, 5
uLvo 0 Llosd b.))g] (A) Jg.\> 0 uMm) Cu o

(0= Y0Y) Jowo b ablis 5 (28 slad paly ConylS —A Jgan

Table 8. Adopting technical strategies for coping with floods (n = 257)

Rank CV SD Mean Technical strategies
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Table 9. Effectiveness of socioeconomic strategies (n = 257)
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Table 10. Determinants of rural households’ resilience to floods
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Figure 3. The experimental framework of the research
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