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and a simple random sampling method. The main research instrument was a
questionnaire whose validity was confirmed through content and construct validity,
and its reliability was assessed using composite reliability and Cronbach’s alpha (a
=0.90). Data analysis was performed using SPSS and LISREL software. To assess
the goodness-of-fit of the measurement model for the construct "socio-economic
Water Resources Management, . - . .
Agricultural Development, impacts qn rural tourism," the cqllected data WEIje examined usmg_LISREL software
Structural Equations, and confirmatory factor analysis (CFA). In this study, to explain the factors and
LISREL Software. variables affecting water resource management and agricultural development, a
total of 14 indicators for agricultural development and 11 indicators for water
resource management were selected at the county level and among agricultural
beneficiaries.
Results: The results indicate that mechanization, infrastructure, agricultural
performance, and irrigated farming explain approximately 64% of the variations
related to agricultural development.
Conclusion: Surface water resources, deep wells, and semi-deep wells collectively
account for approximately 59% of the variations in water resource management.
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Introduction

Given the critical role of water in the agricultural sector, it is evident that future water
shortages will disproportionately impact agriculture, particularly in developing countries.
Since agriculture forms the foundation and infrastructure of development in these countries,
the efficient use of water—or, more precisely, agricultural water management—becomes not
only important but essential.

A comprehensive understanding of the current state of water resources in the county, along
with recognition of existing limitations and shortcomings, and effective planning in this area,
can lead to a more promising future for both water resource management and agricultural
development in the region. This leads to the central research question of the study: What effects
has water resource management had on the agricultural development of Baft County?

Given the importance of this issue, numerous studies have been conducted in various
regions. Some of these are briefly reviewed below:

One study explored the role of agricultural water resources in sustainable rural
development in Guilan Province. The findings indicated a significant relationship between
agricultural water resource management and sustainable development indicators. The study
also found that optimal management of agricultural water resources is positively and
significantly associated with improved efficiency and productivity in agricultural lands and
orchards.

Another study, titled Water Management in Agricultural Development, concluded that the
volume of freshwater available for human use is very limited. Iran's annual precipitation is
significantly lower than the global average, and rainfall is not evenly distributed across the
country. In some cases, precipitation occurs at times that are unsuitable for agricultural use.
Thus, proper utilization of water resources requires a thorough understanding of those
resources and careful planning.

In a separate study examining water management indicators in rural areas, seven key
components were identified to assess the sustainability of agricultural water resources and
management. These include: (1) balance between water supply and consumption, (2) capacity
and productivity of water use in agriculture, (3) water resource availability, (4) agricultural
water consumption, (5) environmental factors, (6) human and social capital, and (7)
institutional support—supported by a total of 24 indicators. Based on the study’s findings,
several recommendations were proposed to reduce the instability of agricultural water
resources and enhance policymaking in the water and agriculture sectors.

Method

The present study was conducted using a descriptive-analytical approach and is applied in
nature, given its objectives and subject matter. Data were collected through both library
research and fieldwork, with the primary emphasis in the field component placed on the use of
a questionnaire. To investigate water resource management in the study area—based on the



Explaining the Effects of Water Resources Management ...| Dehghani 3

definitions and concepts outlined in the theoretical framework—a questionnaire was designed
and developed using a set of specific indicators. To evaluate the validity of the questionnaire,
expert judgment was employed, and its reliability was assessed using Cronbach’s alpha,
yielding a coefficient of 0.95, indicating excellent internal consistency. Data analysis was
carried out using SPSS and LISREL software.

Results

To assess the goodness-of-fit of the socio-economic impact measurement model on rural
tourism, the collected data were analyzed using LISREL software and confirmatory factor
analysis (CFA). In this study, to identify and explain the factors and variables influencing water
resource management and agricultural development, a total of 14 indicators for agricultural
development and 11 indicators for water resource management were selected at the county
level in Baft and among agricultural operators.

The results indicated that four factors—mechanization, infrastructure, agricultural
performance, and irrigated farming—explained approximately 64% of the total variance in
agricultural development. Similarly, three factors—surface water, deep wells, and semi-deep
wells—accounted for about 59% of the total variance in water resource management.

Conclusion

Identifying and analyzing the key indicators influencing agricultural development and
water resource management is a crucial step toward enhancing the efficiency and sustainability
of these sectors. This study aimed to identify such indicators in Baft County, one of the major
agricultural regions in Kerman Province, which is currently facing significant water scarcity.
In this regard, relevant theoretical frameworks and selected indicators related to water resource
management and agricultural development were examined using factor analysis.

Based on the results, it can be concluded that in regions with fewer constraints—
particularly in areas without severe water shortages—expansion of agricultural and
horticultural land is recommended. However, this expansion should focus on crops with a
comparative advantage to ensure economic viability. Conversely, in regions experiencing
water scarcity or facing water crises, agricultural development plans should prioritize resource
conservation and optimal utilization. In such areas, this approach may necessarily lead to a
reduction in cultivated land area in favor of sustainability.

In terms of water resource conservation as a management strategy, the following measures
are recommended:

e Channeling surface water streams toward farmlands,
e Implementing modern irrigation techniques,
e Constructing earthen dams to control and store surface water,
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e Providing training to farmers on rainwater harvesting and cultivation strategies adapted
to precipitation levels,

e Conducting watershed management operations to prevent flooding and support the
recharge of water resources,

e Enforcing deterrent regulations to prevent unauthorized well drilling and over-
extraction of groundwater, and

e Most importantly, establishing a robust system of regulatory and supportive
government policies to ensure long-term water sustainability and agricultural resilience.
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Table 1. Water resource management indicators
Row Water management indicator

1 Number of wells per operator

2 Ratio of irrigated land to operator

3 Ratio of discharge from semi-deep wells to the
number of semi-deep wells

4 Ratio of discharge from canals to the number of
canals

5 Percentage of irrigated land to total cultivated area

6 Number of wells per agricultural land

7 Percentage of active water wells to total water wells

8 Percentage of irrigated agricultural lands using

surface irrigation to total irrigated lands

9 Annual discharge of semi-deep wells per irrigated
land

10 Percentage of irrigated agricultural lands using
surface irrigation to total irrigated lands

11  Ratio of discharge from deep wells to the number of
deep wells

S3)9uiS arwgs slaasls -V Jgax

Table 2. Agricultural development indicators
Row Agricultural development indicator

1 Ratio of irrigated land to operator

2 Percentage of irrigated land using surface irrigation
to total irrigated land

3 Percentage of irrigated land to total cultivated area

4 Percentage of literate agricultural operators

5 Number of household poultry farms per operator
population

6 Number of orchard and agricultural farms per
operator population

7 Number of tractors and combine harvesters per
agricultural land

8 Number of sprayers per operator

9 Number of water pumps per agricultural land of
operators

10 Percentage of electrically powered wells to total
wells

11 Number of livestock farms per operator population

12 Per capita of small and large livestock

13 Yield per hectare of irrigated wheat and barley

14 Yield per hectare of alfalfa

&.3.765)@55 céjm—r

SaskS FFAF sga> tolas b il olie g
Gl el ol @Bly (le)S bl (058 cgi 0 @y
ST eds (20 4880V g az )3 YA Jloe (o Ol 0
Sedloaas 5l (By5 Job a3 V0 g az )3 OF 5 Iyl La>
S e YO bwgie glis)l b 28l wojls )18 usn S

ey ool plpl Wl el Grege Lyd mhaw

Slass [ ... uié.;/...o NPUND) uép/w

oS Lea )y g, s et el olal (uSTLes lgS
Wl s 500 xS o S

Wil <10 5l 5855 ] ale )b oS olo it
o g oe 4185 1050 I gine (le (sla b plgrea
glnl ar (olge @ o icte Olal b e Jlge 2552 S
P2 sl & e nl 4 b aSly sagede
5 e ple (ontde cdole S L s e it dsgorne
00,5 o0y

bl s alidnyy slojlo Ll gw)p jslaieay
oo D ojl a4 by 6 pFosladl 55U 3l
sloosls «EBl ol ad (65,0liS drwy o ol il
S0 L gLISREL 158 5 5l soliiwl b oo 5 y9lae
P9y Crl a8 53 Sl 8590 (il ale Julos )
L ortpSoslal Jabe slass Gl omess jsliiesy
Bl Gliee 999,050 S 4 (65188 Joe 5 G985 Ll
7 ojle g s LSS sleprie o (2lPie s
D] a5 o (L5l g

T B R Y e
p g (5 Vo PY olaw) b ol ,ed (g)y5lasS
s 55 YAY Uy it G555 S 5 osliz L aiye
95 Ll glal> pesin oS aiges hg) by 0B
Lol @bl 5 0l glaase bhug asliuwy gl
S oas Sy G ligs Wl 5l eslinl
G S Gges (5l el daliions sy YL HLL oaumo lis
ooliial o3l (g pSaiges (g 5l (aliws; slo)ll>
295 by s asliton p 2lgie 5 (5 90 (25 o
o wsyS awl alie Oldlhs aile b laass |
&lel dnal> dilaie 1o dsliiwy Yo b iolesl axllae
ST o3 31 0ol b aslidens sy JS bl 5 o plood

MT Cawwddy +[AY D l;);‘f CL».)j;



\f’f <Y O)Lq.:x A °)5‘> ‘/D-‘—Lg/j**-‘-’j uiéJLn

diges pz> ColaS saumolis a5 ael Cewsas +/FY Ol
03e3l JhEs rizee Sl Jle il bl
APOIF (55,5LaS anwgs Gloasls asgams (sl il
BYVEVY T slie o e (gla asls degame (sl 5
b ol oy o gime o0 Y mhaw o a8 del Cavday
o ol sy el S 5 el 5 Sl
A b @V (Sten sl Jule o la e
Jalos gy s laaas L 5 S STl Lol i
0as 110 5 F Jslaz o adgl o o Lol (gladilze

6)‘\)[4’“ CJA‘.J )\) ul.:)l.x 09.4)—‘ -y Jjb
Table 3. Bartlett's test of significance
. KMO Bartlett Significance
Analysis Set Value Value Level
Water
Resource 0.612 965.4 0
Management
Indicators
Agricultural
Development 0.653 521.411 0
Indicators
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Table 4. Extracted factors, eigenvalues, and percentage
of variance explained for agricultural development
indicators in factor analysis

Component Eigenvalue Cumulative Percentage

Percentage of of
Variance Variance
1 5.075 29.851 29.851
2 2.969 47.318 17.466
3 1.389 81.231 8.162
4 1.484 79.037 9.892
5 0.79 99.643 0.466
6 0.135 98.177 0.796
7 0.085 94,516 0.394
8 0.654 88.999 4.361
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Figure 1. Location of the study area
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Table 6. Summary of factors extracted from agricultural kel
development indicators

Table 5. Extracted factors, eigenvalues, and percentage

Component: Factor of variance explained for agricultural water management
1 9 3 4 indicators in factor analysis
Wheat and 0.601 0.43 0.932 0376 Component Eigenvalue Cumulative Percentage
Barley Irrigated Percer?tage of 9f
Yield (hectares) Variance Variance
1 2.77 60.44 4.54
Ratio of -0.152 0.105  -0.231 0.698
Irrigated Land 2 1.221 55.917 7.105
to Farm 3 1.476 56.231 7.321
Operators
4 0.609 87.144 6.765
Percentage of 0.045 -0.192 0.048 0.798 5 0.401 90.164 2.356
Irrigated Land
to Total 6 0.271 97.505 1.595
Cultivated Area 7 061 100.000 0.357
Number of 0.063 0.749 0.224 -0.221 8 0278 95.910 1688
Orchard and
Field Farms per ..
Farm Operator Jslaz yo a5 boosls Julo 5l Jol> C‘-’.L“’ ol
Population
P szl sl Jloline Jelse Slasd el oo 481l V o £
Number of 0.978 0.226 0.301 -0.203 . . & .. e
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Irrigated Land .
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Surface . R 4L AL .
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Landg 0331 (5 kel Gl W83 ) 5l 530S 0%ag Slade cpils o
Percentageof ~ 0.078 0398 0544  -0.013 WARS,S Bi>
Literate Farm )
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7- Principal Component Analysis
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Table 7. Summary of factors extracted from water
resource management indicators

Component Factor

1 2 3

Percentage of Irrigated 0.265 0.641 0.189
Land to Total Cultivated
Area

Ratio of Water Delivered 0.007 0.048 0.679
by Semi-Deep Wells to
the Total Number of
Semi-Deep Wells

Ratio of Water Delivered -0.18 0.768 -0.038
by Deep Wells to the
Total Number of Deep
Wells

Annual Groundwater 0.345 -0.564 0.196
Extraction Rate from
Deep Wells per Irrigated
Area

Ratio of Irrigated Land to 0.721 -0.076 -0.106
Farm Operators

Percentage of Irrigated 0.824 0.134 0.142
Cropland Utilizing
Surface Irrigation to
Total Irrigated Land

Percentage of Active -0.236 -0.102 -0.342
Water Wells to Total
Water Wells
Ratio of Water Delivered 0.861 -0.046 -0.039

by Canals to the Total
Number of Canals
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Figure 2. Structural equation model of research variables
with standardized factor loadings
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10- Average Variance Extracted
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Table 8. Contribution of agricultural development factors
to the explanation of total variance

Percentage  Percentage

Row Factor name Eigenvalue of of total

eigenvalue factors

y  Mechanization 4.864 2857 50.97
factor

o  [Infrastructure 2.335 16.11 2158
factor

Agricultural

3 performance 1.878 11.89 15.48

factor
Irrigated

4 agriculture 1.123 7.12 11.95

factor
Total 64.09 100
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Table 8. Contribution of agricultural water management
factors to the explanation of total variance

Percentage Percentage

Row Factor name Eigenvalue of of total
eigenvalue factors
1 Surface water 2.455 26.02 43.758
2 Deep wells 1.68 20.015 33.521
3 Semi-deep 1249 13.012 22.721
wells
Total 59.047 100
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9- Structural Equation Modeling
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Table 11. Evaluation indices for model fit regarding the
effects of water resource management on agricultural

development

Indexes Criterion Reported Value
x/df <3.00 2.3
RMR <0.05 0.04
GFI >0.90 0.91
AGFI >0.90 0.94
NFI >0.90 0.93
NNFI >0.90 0.93
IFI >0.90 0.97
CFI >0.90 0.92
RMSEA <0.08 0.01
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15- Normalized Fit Index
16- Root Mean Square Error of Approximation
17- Residual Mean Square Index
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Table 10. Summary of results from first-order factor
analysis
i 2
Vari. Observed Stand. Stand. R AVE
] Abbrev. of
Outer Vari. ] Err.
coeffi.
AD Imigated BA 066 033 055 O7°
Agriculture
Agricultural AP 067 03 056
Productivity
Mechanization ME 0.74 0.19 0.69
Infrastructure IN 0.69 0.41 0.39
WRM  Surface Water SW 0.77 0.15 0.66 078
Deep Wells DW 0.73 0.22 0.59
Semi-Deep
Wells SD 0.72 0.21 0.58

- Goodness-of-Fit

12- Goodness-of-Fit Index
13- Incremental Fit Index
14- Comparative Fit Index
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