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Figure 1. Location of the study area in the country, province and city
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Table 1. List of target organization names for this research

s a>las .J\Jé\ sl

o, slesle ol
Nunber o peope (st o exer
1 ol s ol (g555leS sl ol 3
Agriculture Organization of Khuzestan
) Ol 53 ol Gy lame Bl JS0510) 1
Department of Environmental Protection Khuzestan Province
; Sy s> ol ols sl 5 aeb e ISl .

General Department of Natural Resources And Watershed
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Table 2. Components and variables in research study
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Row Component variable
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Social o2l

Unemployment and Poverty Rise, Disease Outbreak and Mortality reproductive change, Research
Programs of Dust Controlling, Cooperation in Management Programs for adaptability to change
between related organization, Farm Management Practices, Local Knowledge, Religious and
Traditional Attitude, Agricultural Knowledge and Expertise, Ownership, Lack Interest of The
Young Generation in Agriculture, Membership and Cooperation in Councils, Change of Patterns of
Dietary Habits, Immigration
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Economical Income Risk and (Causes) capital loss to farmers, Sell Livestock and Reduction of livestock
activity, Access to Financial Credits, Alternative livelihood, Access to Agricultural Insurance Fund,
Alternative livelihood, Access to Agricultural Insurance Fund
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Natural-Physical ) ) ) . .
Decrease of Biosecurity, Change of Quality and Quantity of Agricultural Products, Damage of
Infrastructure (roads, transportation, etc.), Water Allocation to irrigation networks, Health And
Welfare Facilities (Access to equipment suchas masks and access to the hospital), Access to

Productive Factors (Agricultural equipment, etc.), Access to IT Infrastructure, Temporal Change
in Cropping Pattern
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Figure 2. Performing steps of cross matrix analysis in MICMAC software (Asan & Asan, 2007)
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Figure 3. Driving power (influence) and dependence diagram (Godet, 1994)
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Table 3. Matrix characteristics of farmers' resilience to dust
. R,
o3l E%; E%; L
LS’ | S5 g slows Wac sl slawsP pur o=
N 5L 2 b b : -
Characteristic - Number > ) Number  Number of - Number Total s
Matrix of Number Number of twos threes of P Fill rate
Size . . of zeros of ones
iterations
Sl
26 4 63 315 272 26 0 613 90.68048%
value
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Table 4. Key variables of farmers’ resilience to dust
. b b L by st sl
) X Dy Sl
Row Variables Total number of columns Total number: of
rows
1 ol 43 43
Immigration*
9 whhie wole (S w 36 36
Change of Patterns of Dietary Habits?
W e e
3 ol e 44 44
Alternative livelihood?
4 Ll 53 (,\8n 5 oy pe 34 34
Membership and Cooperation in Councils*
5 SoolaS 4 gl s s, s 39 40
Lack Interest of The Young Generation in Agriculture®
=Sl
6 = 29 29
Ownership®
7 d))ﬁL“’S g)&D.”" 9 L)“"‘" dj" L}“‘“b 36 36
Agricultural Knowledge and Expertise’
8 e s e S K s sy 24 2
Religious And Traditional Attitude®
9 O pame S gl 55 s s 29 29
Temporal Change in Cropping Pattern®
10 oMbl 5 6,5l sbesle s 4 s S Ol e % 3
Access to IT Infrastructurel®
‘
11 i 37 37
Local Knowledge!*
12 o Shlael 4 s 44 44
Access to Financial Credits'?
13 Ao e Sl 31 31
Farm Management Practices!®
14 s Jelse a4 e o 33 34
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Row Variables Total number of columns Total number of
rows
Access to Productive Factors!*
15 Soos\liS Ay Godio 4 ow s 30 31
Access to Agricultural Insurance Fund®®
om0 Ol b d)\f}\ud‘j e a6, Kan 552y
16 Lo glaglele 36 35
Cooperation in Management Programs for adaptability to change
between related organization!®
b 5 mtlag SUIS
17 G S e 32 32
Health And Welfare Facilities’
Ll S o ol 55 0 g5
18 Solal a4 Ol (arasi oy 2 2
Water Allocation to irrigation networks!®
19 )Lré—)-’; Aga) 53 ddeie 5 Giiss dhc}f A 31 30
Research Programs of Dust Controlling®®
20 W33 5 eesS o Xss i 5 Solan & 33 33
Disease Outbreak and Mortality reproductive change?°
. . o
21 s Sl 29 28
Damage of Infrastructure?
99 s s s oy cle als a7 37
Sell Livestock and Reduction of livestock activity??
. L‘S - Y - - P
23 [ESBX) & 2 g2 s»:%sﬁ s«w*sjwv 51 51
Change of Quality and Quantity of Agricultural Products?
c) el a8
24 e 40 40
Decrease of Biosecurity?*
25 ooslesS ale w n w—‘ B 2l oels 50 50
Income Risk and damage to farmer capital?®
2 SISt 5 B s 46 46
Unemployment and Poverty Rise?
Cans 937 937

Total

1. 1M, 2. CPD, 3. AL, 4. MAC, 5. LIYA, 6. OWE, 7. AKAE, 8. RATA, 9. TCCP, 10. IT, 11. LK, 12. FC, 13. FM, 14. PF, 15. Al,
16. CMP, 17. HAWF, 18. WA, 19. RP, 20. DO, 21. DI, 22. SL, 23. CQAQP, 24. DBI, 25. IR, 26. UAP.
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Figure 4. Direct influence graph between variables

Indirect influence graph
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Figure 5. Indirect influence graph between variables
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Abstract

Paying attention to sustainable development and biosafety in areas affected by environmental
disasters such as dust storms has increased the need for new methods to find coping strategies.
For this purpose, cross-structural analysis is an effective tool for studying system behavior.
Based on the results of structural analysis and future study approaches, stability strategies can
be proposed in the affected area by high-risk dust. The research method is according to the
applied and future study approach. The sample population of this research was composed of 22
experts and managers in agriculture and dust. The effective drivers were identified based on
collecting data through expert interviews and brainstorming methods. According to the opinion
of experts, the final drivers were extracted as 26 x 26 matrices. Then, the cross-impact matrix
was scored by experts. The future research approach was performed using MICMAC software
in three groups of economic, social, and natural-physical components and 26 indicators to
determine the key drivers affecting the resilience of farming communities affected by dust in
Ahvaz county. Research variables were divided into three categories: key, Independent and
Regulative, based on the relationship between influence and dependence. Key factors include
changing the quantity and quality of agricultural products, reducing income and damage to
farmers' capital, exacerbating poverty and unemployment, access to financial credit, alternative
livelihoods, and migration." The results showed that the system under study is unstable, and it is
necessary to develop strategies based on factors affecting farmers' resilience to make
management decisions and increase sustainability.

Keywords: Future study, structure analysis, dust, resilience, MICMAC.



