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Figure 1- The location of the Sang Sefid watershed in the Ilam Province and the Iran.

Sliwgy Il g Cublogy il (LS, 51 (oot y1a5 g (A1) ddan S SLiwgy (6359l craoj 5l (2lod =Y JSCio

Figure 2- A view of the agricultural lands of Sang Sefid village (a) and a survey of health house staff
and residents of Sang Sefid village (b).
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Table 1- Demographic characteristics of villages in the Sang Sefid region and the sample size of the

units.

Row Unit Village Population Number of households Sample size
1 St Sang Sefid 460 135 100
2 Cham Kabud 56 14
3 S-inty Gharib 136 38 83
4 Barde Bel 208 54
5 S-intz Sang Shelen 46 12 12
6 S-ints Tagh-e-Gavrin 511 155 111
7 S-inte Kalleh Ghatar-e-Sofla 85 25 33
8 Kalleh Ghatar-e-Olya 41 11
9 Ss-int Chogha Sabz 112 28 26
10 S-ints Joob Boor 65 15 15
11 Ss-2 Shoorabeh Marate 186 55 48
12 Se Belaveh Tareh Olya 81 23 102
13 Belaveh Tareh Sofla 405 115
14 S10 Joob Sorkh-e-Sofla 71 17 16
15 Su Belaveh Khoshkeh 237 66 81
16 Herghoosh 134 36
17 Helt 106 27
18 Si2 Sar Chogha 44 12 36




GHPTAG

Dl Jla (o yme )0 oliwy,; slalas &9l
O3 dgas gl 2ls) 5 o azd S Ll o
SAYY Flig,S Wl olal (Y Jgum) ad awb
SRl e @bl Elel Sl a5 b acubxe

D1 (6 S o3l

oo Dl ylas (5320 30 by Sloluzme (b b - elaixl 5 )sTob v

(slaluls ragh g b owyp b (Kia)b
5 e laaal 5 g plelid 5 L aslas
ol o el 003 ¥ Jgaz 4o (LSl b alas

i kol slaasS plpear aSla VY i,

Dl s (0 50 1 biuwgy G lamo (Kb b — csleiarl (55Tl G s ALl Y Jgux
Table 2- Socio-cultural resilience measurement indicators of rural environments exposed to flood

risk.
Index Attribute Reference
v The level of responsibility and participation of the local Ghasemzadeh et al. 2021, Nahid et
! community al. 2021, Ali and George 2022
V2 The level of physical health of the local community Moghadas et aléggélg’ Haque etal.
V3 The level of mental health of the local community Nahid et al. 2021, Haque et al. 2022
Vi The level of familiarity of local community residents with Nahid et al. 2021
each other
. . Kotzee and Reyers 2016, Mishra
Vs The education level of local community and Mohapatra 2019
v The level of knowledge of the local community about Zhang et al. 2021, Ali and George
6 flood and necessary measures 2022
va The level of social commun_lcatlon between the Ali and George 2022
watershed residents
The level of trust of the local community in the fair
Vs service of the custodian institutions in times of crisis and Sharifinia 2018
after
. . . Anacio et al. 2016, Lwin et al. 2020,
Vo The sense of belonging of the residents to the region Jacinto et al. 2023
V1o Previous experience of the local community from floods Lwin et al. 2020
Vi The level of trust of the local community in the policies Ghasemzadeh et al. 2021

and programs of the authorities
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Table 3- Weighted normalized decision matrix for measuring the socio-cultural resilience potential
of rural environments exposed to flood risk.

S- S- S-

S-

Ss- S-

Atribute - Wi S int, int, ints  ints  int  intg  o%2 > Sw Su Sw
V1 992 279 298 180 207 335 223 255 319 354 271 319 3.35
A\ 742 241 240 218 232 221 163 174 209 263 232 163 1.86
V3 825 228 213 244 322 235 183 196 209 296 261 183 248
V4 712 222 218 200 235 207 188 169 197 204 197 216 2.07
Vs 760 236 215 264 239 211 155 211 197 3.09 197 197 1.55
Vs 983 354 342 298 248 248 191 248 210 4.29 267 229 248
V7 9.17 272 283 208 152 277 236 263 319 3.05 250 291 277
Vs 958 295 350 112 174 234 288 3.06 270 350 252 288 3.06
Vy 975 3.04 280 111 124 3.02 302 329 316 2.77 261 316 3.43
V1o 950 384 360 171 169 215 215 273 156 381 391 156 234
Vi1 967 3.09 361 228 160 250 250 269 250 394 269 250 2.88
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Table 4- Computational parameters of the TOPSIS method for measuring the socio-cultural
resilience potential of rural environments exposed to flood risk.

Item S1 S-inty S-int, S-int3 S-inty Sg-int S-ints Ss-2 Sq S10 Su1 S
dif 2.00 1.99 5.07 5.20 3.49 4.40 3.39 403 080 298 4.06 3.30
di 461 4.83 1.98 2.09 3.41 2.96 3.68 357 590 382 353 4.03
R; 0.70 0.71 0.28 0.29 0.49 0.40 0.52 047 088 056 0.46 0.55
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Figure 3- Prioritizing resilience values of rural environments to flood hazard in hydrological units.
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Figure 4- Mapping the relative potential of socio-cultural resilience of rural environments exposed
to floods for selected hydrological units based on the TOPSIS method.
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Table 5- Computational parameters of the TOPSIS method considering limit values.

S- S- S- S- Se-

ltem S int, int, int; ints int

Sg2 Sy S1o Sin Siz  Min  Max

d* 321 3.03 6.09 621 467 540 448
dr 639 651 424 438 542 451 529
Ri 067 068 041 041 054 046 0.54

507 189 407 510 440 9.39 0.00
535 7.62 567 523 576 0.00 9.39
051 080 058 051 0.57 0.00 1.00
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Figure 5- Mapping the absolute potential of socio-cultural resilience of rural environments exposed
to floods for selected hydrological units based on the TOPSIS method.
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Extended Abstract

Introduction and Goal

In the past decades, unsustainable development has led to the emergence and occurrence of
various crises and human, social, economic losses, and environmental hazards in the country's
watersheds. In particular, flooding is one of the phenomena that has increased significantly in
urban and rural areas of the country in recent decades due to this unsustainable development and
the effects of climate change. Accordingly, measuring various dimensions of resilience of urban
and rural communities at risk of flooding as well as identifying strategies to increase resilience
against flooding, is an important step in manage this phenomenon, especially in the process of
integrated watershed management. In this study, the relative and absolute potential of socio-
cultural resilience of local communities at risk of flooding in the hydrological units of the Sang
Sefid watershed was carried out using the TOPSIS multi-attribute decision-making method.
Materials and Methods

In this study, first, indicators of socio-cultural resilience were identified, based on the literature
review, interviews with experts, as well as field visits and interviews with residents. Then, the
multiple response coding method was used to quantify the socio-cultural resilience indicators in
the current situation of the region. The variables used in the questionnaire were considered
qualitative ordinal variables according to the Likert scale (very low (1), low (2), moderate (3),
high (4) and very high (5)) were considered. Then, after assessing the validity and reliability of
the guestionnaire, a survey was conducted among the residents of the area. In this regard, the
validity of the questionnaire was approved by the expert group. Also, Cronbach's alpha method
was used to calculate the reliability of the measurement tool. Also, in this study, the sample unit
was a rural household, and Cochran's formula was used to calculate the sample size based on the
number of rural households in each hydrological unit.
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Finally, to measure the relative and absolute potential of socio-cultural resilience of local
communities at risk of flooding was measured in the demarcation of hydrological units of the
Sang Sefid watershed and was determined using the TOPSIS multi-criteria decision-making
method, with and without the intervention of two hypothetical alternatives in the form of
minimum and maximum values of resilience potential (respectively with average values of 1
and 5 related to all indicators in units).

Results and Discussion

In this study, 11 indicators were identified as the main items for measuring the resilience of
rural environments at risk of flooding. Also, the sample size based on Cochran's formula was
calculated as 663 samples. In addition, the value of Cronbach's alpha was calculated as 0.832,
which indicates the good reliability of the measurement tool. The results show that the most
important and least important indicators in measuring socio-cultural resilience compared to
other indicators from the experts' perspective were indicatorsindicators Vi (The level of
responsibility and participation of the local community) and V4 (The level of familiarity of local
community residents with each other) respectively. Also, five other important indicators
included Vi, Vs (level of knowledge of the local community about flood and necessary
measures), Vg (sense of belonging of the residents to the region), V11 (level of trust of the local
community in the policies and programs of the authorities) and V8 (level of trust of the local
community in the fair service of the custodian institutions in times of crisis and after)
respectively. Also, the results show that the range of values of relative closeness to the positive
and negative ideal solution varies from 0.80 to 5.20 and 1.98 to 5.90, respectively. Also, the
range of TOPSIS index values varies from 0.28 to 0.88. The wide range of the TOPSIS index
indicates the presence of units with different flood resilience potentials in the studied area. In
this regard, the results showed that the lowest and highest flood resilience measures (Ri
measures) were 0.28 and 0.88 for units S-int2 and S9, respectively. Also, in rural areas at risk of
flooding in the boundaries of selected hydrological units, the resilience potential of 6669.4
hectares (73.41%) have moderate resilience potential, 732.5 hectares (8.06%) have high
resilience potential, and 1682.7 hectares (18.52%) was very high.

Conclusion and Suggestions

The results of this study show the different importance among the 11 indicators identified in
measuring resilience. The results of measuring the resilience potential of rural environments at
risk of flooding in the demarcation of hydrological units of the Sang Sefid watershed indicated
the existence of types of units with medium, high, and very high resilience potential in the
studied watershed. Based on the results of this research, it is recommended to use SWOT and
DPSIR programs to increase the resilience potential of units, especially by applying problem
structuring methods. In addition, the use of the results of this study and various techniques for
determining the importance or weights of indicators in combination with other multi-attribute
decision-making methods is suggested for future studies of resilience measurement. Also, the
time-consuming survey to fill the questionnaire by the watershed residents was the most
challenging issue in the current study.

Keywords: Decision matrix, ideal solution, local community, multi-attribute decision-making,
resilience potential
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