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Abstract

Water problems and issues due to droughts and over-
exploitation brought up the importance of developing Research
and Executive Fields on water resources protection and
farmers’ water protective behaviors. Present study aimed to
analyze farmers’ water protective behaviors in Khorram-Abad
County using survey technique and questionnaire for gathering
data form 310 samples. These samples were collected from the
statistical population of the active farmers in Khorram-Abad
County during 2016-2017 i.e. 22812 persons. The
questionnaire validity has confirmed by 4 members of the
Agricultural Extension and Education faculty at Shiraz
University. The reliability of the questionnaire has assessed by
a pilot study with 30 samples outside the statistical population.
Results showed that the mean of protective behavior variable
is 1.02 (in range 0-4) which implied low water protective
behavior among farmers. Also, the results based on path
analysis showed that variables such as behavioral tendency,
awareness of protective behaviors’ desirable effects, following
rural models and leaders, access to water information
resources, and technical knowledge of water protection have
direct effect on water protective behavior while variables such
as moral values, moral reasoning, awareness of water laws and
agricultural income have indirect effect on such behaviors.
Totally, these variables could predict 57 percent of the changes
in farmers' water protective behaviors. Therefore, solutions
such as increasing farmers’ awareness to protective behaviors’
desirable effects, technical knowledge of water protection,
activating the potential of rural models and leaders for
extension of water protective behaviors, improving moral
judgment and diffusion of moral values related to water
consumption can lead to extend protective behavior among
farmers.
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Fig. 1- The research conceptual framework
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Table 1- Conceptutal and practical definitions of research variales

BT (S ke (Tllos 9 (cogrde i Y Joua

Variables Conceptual definition Practical definition Measurement scale
Protective Farmer’ behaviors in agricultural The frequency of farmers’ water Likert scale from
behavior water use for protection of water protective behaviors such as (12 items): “never (0)” to “always

resources Using drip or sprinkle irrigation systems; 4
Piping water from well to farm; Covering
irrigation canals; Encouraging other
farmers to saving water etc.
Behavioral Farmers’ tendency to use water The amounts of farmers’ tendency to Likert scale from
tendency protective behaviors water protective behaviors (12 items) “never (0)” to “always
“@”
Moral Farmers’ moral assessment about ~ Farmers’ judgment (right or wrong) about  Likert scale from
judgment water protective behaviors water protective behaviors (12 items) “completely wrong (-

2)” to “completely
right (2)”

Awareness of

Farmers’ Awareness from

The amounts of farmers’ awareness from

Likert scale from

behavioral environmental consequences of consequences of water protective “very low (0)” to
consequences water protective behaviors behaviors (12 items) “very high (4)”
Awareness of Farmers’ awareness from water The amounts of farmers” awareness from  Likert scale: “very
water laws laws water laws such as water license, low (0)” to “very high
punishments, etc. (2 items) O
Compassion A Farmers compassion for other farmers Likert scale from
sense strong feeling of sympathy and sa  involving drought situation (4 items) “never (0)” to “always
dness for the suffering or bad luck 4
of others and a wish to help them
Moral values A set of principles that guide an The amount of farmers’ commitments to A scale from “ not like
individual on how to evaluate values such as: responsibility, water me at all (0)” to ““ very
right versus wrong about water (13 items) saving, cooperation etc. much like me (6)”
conservative decisions
Access to Farmers’ access to information The amounts of access to resources such Likert scale from
information resources about water as: other farmers, agricultural experts, “very low (0)” to
resources conservation and agriculture workshops, mass medias, etc. (6 items) “very high (4)”
Following rural  Following rural leaders in water The amount of farmers’ following from Likert scale from
models consumption rural leaders about water consumption in “very
agriculture (6 items) low(0)”’to“veryhigh
“@”

Knowledge of
water

Farmers’ knowledge about water
protective procedures

7 open questions about water protective
procedures

Range form 0-20

protection

Perceived The perception of the ease or The farmers’ perception of difficulty of Likert scale from
behavioral difficulty of the particular water protective behaviors such as: Using  “very low (0)” to
control behavior drip or sprinkle irrigation systems, Piping  “very high (4)”

water from well to farm etc. (8 items)

Empathy sense

The ability to understand and
share the feelings of others

Farmers’ empathy for other farmers
involving drought situation and water
crisis (5 items)

Likert scale from
“never (0)” to “always

)
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Table 2- Demographic and economic attributes of

respondents
(3Bl 5 (53,8 (5l it dposs ol Y Jgan
Ol
Variables Mean SD
Age (year) 50 12.5
Family size (person) 4 2
Education (year) 3 4
Agricultural experience (year) 20 10.5
Agricultural __income 116 76
(million/year)
Non-agricultural income 2.5 6
Farming (hectare) 5.7 4.1
Gardening (hectare) 1.7 1.6
Land ownership (hectare) 7 4.9
Perceived behavioral control 1.1* 0.8
Awareness of water law 1.15* 0.8
Empathy sense 2.3* 0.9
Compassion sense 2.15* 0.66
Following rural models 1.70* 0.73
Moral values 3.88** 1.1
Knowledge of water protection ~ 8.33*** 4.7
Access to information resources 2* 0.5

*Mean: 0-4; **Mean 1-6; ***Mean: 0.20
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Table 3- Distribution of water protection behaviors among farmers
Ol509WS o pd O (Bl 5o ,L3,) @595 Y Jgoa

Awareness of Moral Behavioral .
. . consequences judgment tendency Ol?é%hziw%rz
Agricultural water protective 1.80, =0.88) 0.66, =0.46) 1,65, =0.82) : _,:1. )
behaviors (%=SD (=SD (x=SD (x=SD
SD Mean* SD Mean* SD Mean* SD Mean*

Encouraging illegal well owners to fill 1.06 190 076 079 137 220 112 114
the well
Reporting illegal wells 1.06 1.67 1.06 -0.36 098 0.90 0.67 0.37
Encouraging other farmers on water 1.06 196 058 0.92 1.08 1.93 1.48 2
saving
Financial helping to repair common 1.09 205 086 0.40 1.09 1.94 1.40 2.08
irrigation canals
Participating in water local meetings 1.08 209 069 081 1.12 1.90 1.39 2.08
Using drip or sprinkle irrigation systems 1.03 1.88 0.73 0.80 1.21 1.40 1.05 0.41
Piping water from well to farm 1.06 185 074 076 112 134 0.73 0.39
Covering irrigation canals 1.05 196 065 0.90 1.36 2.05 0.94 0.80
Farm land leveling 1.08 188 0.68 0.82 1.13 1.33 0.87 0.67
Using chemical fertilizers and pesticide 1.02 203 060 0.95 1.21 2.36 1.02 1.48
according to experts’ recommendations
Using drought tolerant crops 1.03 154 075 0.70 1.09 1.48 0.90 0.80
Using agricultural water pool 0.93 0.77 073 0.08 1 1.02 0.34 0.05

*Mean: 0-4
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Table 4- Correlation (Pearson) between research variables and Respodents’ behavior, tendency and moral
judgment

ObgSSuwly (SN Ciglad g (5,0, Jalod () Ud, b (3a850 (s puie (o (g ) (Siemsod —F Jga

Variables Moral judgment Behavioral tendency Behavior

Behavioral tendency - - 0.68**
Moral judgment - 0.54** 0.38**
Awareness of behavioral consequences 0.41** 0.66** 0.64**
Age (year) -0.02 0.01 0.10

Family size (person) 0.04 0.05 0.07

Education (year) 0.16** 0.14* 0.07

Agri. Experience (year) -0.01 -0.003 0.04

Agri. income 0.11* 0.24** 0.23**
Non-agri. income 0.04 -0.003 -0.04
Farming (hectare) 0.12* 0.11* 0.08

Gardening (hectare) 0.16** 0.23** 0.25**
Land ownership (hectare) 0.13* 0.14* 0.12*
Water protection knowledge 0.47** 0.53** 0.51**
Access to information resources 0.30** 0.46** 0.50**
Perceived behavioral control 0.18** 0.30** 0.33**
Awareness of water law 0.36** 0.54** 0.53**
Empathy sense 0.35** 0.39** 0.40**
Compassion sense 0.44** 0.34** 0.35**
Moral values 0.45** 0.63** 0.59**
Following rural models 0.36** 0.58** 0.60**

* Pyane<0.05; **Pyaie<0.01
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Fig. 2- The casual model of farmers’ water protective behavior
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Table 5- Variables’ direct, indirect and total effects in the casual model of farmers’ water protective
behaviors

Following Access to Aari Awareness Compassion Knowledge  Awareness of Moral Moral Behavioral
Variables rural information AT of water P of water behavioral I iud t tend
models resources Income law sense protection conseguences values  judgmen endency
Standardized direct effects
Protective
behavior 0.18 0.13 0 0 0 0 0.22 0 0 0.37
Behavioral 0 0 009 013 0 0 0.29 025  0.20 0
tendency
Moral 0 0 0 0 0.12 0.17 0.38 0 0 0
judgment
Standardized indirect effects
Protective 0 0 003 005 0 0.01 013 009 007 0
behavior
Behavioral 0 0 0 0 0.02 0.03 0.07 0 0 0
tendency
Moral
judgment 0 0 0 0 0 0 0 0 0 0
Standardized total effects

Protective
behavior 0.18 0.13 0.03 0.05 0 0.12 0.36 0.09 0.07 0.37
Behavioral 0 0 0.09 0.13 0.02 0.03 0.37 025  0.20 0
tendency
Moral 0 0 0 0 0.12 0.17 0.38 0 0 0
judgment

Table 6- The goodness-of-fit indices of the casual model of farmers’ water protective behaviors
$39WS & gl 51 (5,15 0 00 5 (SBUs JUS, e Jio (01 s pad o —F Jgax

Fit index RMSEA NFI CFlI IFI p Chi-square/DF
Cut-offs <0.08 >09 >09 >09 >0.05 <3
Model 0.03 0.98 0.99 0.99 0.1 1.4
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Identifying the Key Factors of the Future
Studies on the Effects of Sirvan River Water
Transfer (the Garmsiri Project) on the
Locational-Spatial Changes (Case Study:
Mehran County- llam Province)

J. Alibeygi **, H. Jalalian?, F. Azizpour®and H.
Mahdizadeh*

Abstract
The main pu#;o_se of scenario as a tool for planning is to
increase the efficiency and quality of planning in respets to the
uncertainty of the future. One of the practical strategies in this
field is to"identify the key factors of the future studies. The
gresent study dealt with the effects of water transfer from
irvan River to tropical areas of Mehran County in Ilam
province (as part of the Garmsiri Project). The research is
categorized as practical in terms of purpose, as combinational
(documentary ~ and scrol.llnP methods) in terms of
methodology, and as analytical and explorative in terms of its
nature. The study is based on new approaches to future studies
which use a combination of quantitative and qualitative
models. Due to the nature of this research, Delphi methods and
structural analysis has been used. The researchers tried to
provide a model for identifying the key factors affecting the
spatial-temporal changes in a regional scale, as well as a
ground for developing scenarios for the future of locational-
spatial evolutions due to the implementation of the water
transfer system. The data of this research consisted of 30
factors that Delphi methodology used to collect the views of
the planning experts active in county’s development and water
affairs. The data were analyzed with the help of MicMac
software which finally presented 13 factors of locational-
spatial changes as mass media, population and migration,
employment™ creation, investment  security, _income
developments, demand and sales market, productivity, rural
infrastructure, border security, cultivation area, agricultural
machinery, production capacity, new settlements, and
improvement of the physical texture of villages. The probable
state of these factors was formulated for the horizon of 1408
(Iranian Calendar) which is, ten years after the full
implementation of the Garmsiri water transfer system.

Keywords: Future Studies, Key Factors, Locational-Spatial
Changes, Effective Drivers, Mehran County, Scenario.

Received: November 7, 2017
Accepted: March 2, 2018

. '.|
el

Tob 12l OIS (jroai] gadS Jalgs oLl
22 (S e )5 dilalow g 5b) gy ailing, Of J U
Ol b 153,90 axlllne) o3 Lad- SR Y g5

(R BRI

O 9923236 3 3 T GWYs swes Y (K e dlga
Toalji 540

XN N

@S 0 Vb yalp sl @l plyisa mgig )l Lol Sun
G cal oan] > lisebl pae Lulpd 3 opryaeby cuiS
QI)S‘I u.mg)m.xui $als JAI}C L;,L»L.w digo ) Oﬁl 5 glo:- L;Lmﬁ.ml)
oot 4y (SypmeyS wlobs o) gy adg; Gl Jsl (sl
Canl (£3,0)5 95 5l B Bl I img s cpl ol oMU ol j3 ol oo
Cople )l jl g conl (alony 9 oolsl (slo ) 5 (s 5 gy S )
Lo cul Blis] g oo (mgfenn] wan slagby, ell
@ drg b ol 485 pbul (A4S 5 (o sl I (S5 65
o2 485 oy (5 bk oS 5 (A sl by Sl ptngfy nl cunle
s\l Jolos ololids gly (065 &l yous 21y (xw adlde () .l
g i) sl ol 3 (LD = JIe 525 Ky, 2 S5
b sl b olad = e w55 ]l jpate slag )l
Jole Yo ol 4oyl cslmosld S oalyp |y (g5 Silabe
9 Sosleor ot eyt Ol 3 ks 51 (A g, b oS e
2o blo)l Jilos Jolos Ll a8 cunl osis Judow MicMac l3sle 5 b
Y0 (gl lo o ool (ol il o plee 9 Cumer e
«Sire Coel plivgy i) (sge e (b o Lo I3k «gaal
Sl sloelSBgS cg b b (g5)5laS Y] ble S 5 e
—Se Y55 (S Jelge VY lgisas ol gadl cdl Mol
01 ) (S VA JL.: dﬁl » LQ(’" LJ[_AD‘ W} 9 U)LM’L'W ‘uJLaB
ol 005 BTy & yoano )5 dilobus C)J’ J.o\f L;])?l s J

(obad = e Y40 (S Jolge ( mgposn] i gl Colals
Ol Gl 2 o8 a5 loluo

QIS i il o

ANV e o pdy fo )b

1- Ph.D. Student in Geography and Rural Planning, Department of Human
Geography, Kharazmi University, Tehran, Iran. E-mail: Alibigy@yahoo.com
2- Associate Professor, Department of Human Geography, Kharazmi University,
Tehran, Iran.

3- Associate Professor, Department of Human Geography, Kharazmi University,
Tehran, Iran.

4- Assistant Professor, Department of Rural Development, llam University,
llam, Iran.

*- Corresponding Author

WA

ol ¢ Slusl (gldlys 09,5« oliwgy (giydely g Ll (68> (goomdily =)
il

e soi)led ol&uily Ll s pale 5uSiily o Sludl (sldl s 09,5 luisls -V

Ol (s05)len oy Ll yra pole 5uSily ¢ Sl (Ll as 05,8 jLuisly Y

AN o1l ¢(6559liS BuSiily o by drwes 09,5 Hbkiwl —F

J g odin g —#
el 38l WA ki) bl b alie opl 3550 5 (DiSCUSSION) o bkie g coxy



