A

Gonbad Kavous University

Journal of New Approaches in Water Engineering and Environment

Online ISSN: 2981-0280

Homepage: https:/nawee.gonbad.ac.ir

Assessment of the Suitability of Existing Irrigation Technologies in the Agriculture of
Kermanshah Province Using the WASPAS Multi-Criteria Decision-Making Technique

Ameneh Abdi!

, Ali Asghar Mirakzadeh!"=' Farzad Eskandari?

! Department of Agricultural Extension and Education, Faculty of Agriculture, Razi University, Kermanshah, Iran.
2 Department of Agricultural Economy, Faculty of Agriculture, University of Kurdistan, Sanandaj, Iran E-mail:

Article Info

ABSTRACT

Article type:

Research Article

Article history:

Received 25 December 2025
Revised 08 March 2026
Accepted 18 March 2026
Published online 22 June 2026

Keywords:

Agriculture

Productivity

Technology Management
Sustainable Development
Water Crisis

Objective: The absence of a systematic approach and insufficient attention to
the compatibility and selection of irrigation technologies based on multi-criteria
decision-making methods have intensified the water crisis in agriculture. This
study aimed to investigate the compatibility of irrigation technologies with
farmers’ conditions, with a primary focus on optimal water-resource
management.

Methods: This research is applied in terms of purpose and survey-based in terms
of data collection. The criteria were weighted using the CRITIC method, and
irrigation technologies were ranked using the WASPAS multi-criteria decision-
making method.

Results: The results showed that the final weight of technology compatibility
with social conditions was 0.202, while the weight of farmer proficiency was
0.167. Furthermore, the final weights for technology compatibility with climatic
conditions, system productivity, compatibility with farm conditions, technology
level, and economic compatibility were 0.144, 0.128, 0.125, 0.119, and 0.115,
respectively.Accordingly, the highest weight was assigned to technology
compatibility with social conditions, while the lowest weight was assigned to
economic compatibility.In addition, WASPAS analysis showed that the semi-
fixed sprinkler irrigation system (7.49) had the highest compatibility with users’
conditions. This was followed by tape drip irrigation (7.45), smart irrigation
(6.83), subsurface irrigation (6.02), center pivot irrigation (5.69), rolling
sprinkler irrigation (5.60), and gun reel irrigation systems (5.46), respectively.
Conclusion: The development and application of appropriate irrigation
technologies are prerequisites for optimal water management. Achieving this
requires optimal multi-criteria decision-making while considering ecological,
technical, and socio-economic dimensions.

*Corresponding author, Email: amane.abdi@gmail.com

Cite this article: Abdi, A., Mirakzadeh, A.A., & Eskandari, F.(2026). Assessment of Appropriateness of Existing
Irrigation Technologies in Kermanshah Province’ Agriculture based on the WASPAS Multi-Criteria Decision-Making
Technique Journal of New Approaches in Water Engineering and Environment, 5(2), 125-151. https://doi.org/

10.22034/nawee.2026.562057.1180

© The Author(s).
DOI: https://doi.org/ 10.22034/nawee.2026.562057.1180

Publisher: Gonbad Kavous University.

Yo


mailto:aamane.abdi@gmail.com
https://orcid.org/0009-0001-5750-5611
https://orcid.org/0000-0001-7523-4838
https://orcid.org/0000-0003-0203-1380

Journal of New Approaches in Water and Environmental Engineering, Volume 5, Issue 2, 2026

Introduction

Water, as a fundamental input, plays a critical role in the development of the agricultural
sector. The critical state of water resources has created a major challenge for sustainable
development. The absence of a systematic approach and inadequate attention to the suitability
and selection of irrigation technologies based on multi-criteria decision-making have further
intensified this challenge.

This study aimed to investigate the compatibility of irrigation technologies with farmers’
conditions, with an emphasis on optimal water-resource management (De Amorim et al., 2018;
Karandish, 2021). In this context, the application of multi-criteria decision-making methods is
essential for effective water-resource management. By evaluating multiple criteria, these
methods facilitate the selection of the most appropriate irrigation technology for farmers under
local conditions in Kermanshah Province.

These approaches assist managers and policymakers in assessing diverse criteria to identify
and select the most suitable irrigation technology from a range of alternatives (Munguia, 2021;
Chooghakhori & Karami, 2019; Rezaeian & Rezaeian, 2016). Accordingly, this research
evaluated the suitability of various irrigation technologies for agricultural practices in
Kermanshah Province using multiple indicators.

Method

This research is applied in nature and employs a survey-based approach for data collection.
The criteria were weighted using the CRITIC method, and irrigation technologies were ranked
using the WASPAS multi-criteria decision-making method.

The study population consisted of farmers engaged in irrigated agriculture in Kermanshah
Province. In the first phase, the sample was selected based on climatic diversity and
geographical distribution. The counties of Kermanshah, Kangavar, Ravansar, Islamabad-e
Gharb, and Sarpol-e Zahab were selected using cluster sampling. In each county, the rural
district with the largest area under irrigated cultivation was selected.

In the second phase, 400 irrigated farmers were selected using simple random sampling.
Selection was based on irrigation technology type and dominant cropping patterns in the region,
including wheat, barley, rapeseed, corn, tomato, and potato, for the 2023-2024 crop year. Data
were collected through multi-stage proportional allocation across rural districts and villages.
Sample size was determined based on the Krejcie and Morgan table.

Data analysis was conducted using Excel, along with the CRITIC and WASPAS methods.
Results

The WASPAS method was used to rank irrigation technologies and evaluate their suitability
under existing conditions.

The findings showed that the final weight for technology compatibility with social
conditions was 0.202, while the weight for farmer proficiency was 0.167. The final weights for
technology compatibility with climatic conditions, system productivity, compatibility with farm
conditions, technology level, and economic compatibility were 0.144, 0.128, 0.125, 0.119, and
0.115, respectively.

Accordingly, the highest weight was assigned to compatibility with social conditions, while
the lowest weight was assigned to economic compatibility.
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WASPAS analysis further showed that the semi-fixed sprinkler irrigation system (7.49) had
the highest compatibility with farmers’ conditions, followed by drip tape irrigation (7.45), smart
irrigation (6.83), classic sprinkler irrigation (6.42), subsurface irrigation (6.02), center pivot
irrigation (5.69), rolling sprinkler irrigation (5.60), and gun reel irrigation (5.46).

The ranking results indicated that sprinkler irrigation technologies performed better than
other alternatives, followed closely by drip tape irrigation. This superiority can be attributed to
higher water-use efficiency, more uniform moisture distribution, and fertigation capability.
Compared with traditional methods, these technologies significantly improve water
conservation and enhance crop productivity.

Conclusions

The development and implementation of suitable irrigation technologies are essential
prerequisites for effective water-resource management. This requires multi-criteria decision-
making that simultaneously considers ecological, technical, economic, and social dimensions.

Since technical or economic advantages alone do not guarantee the success of new irrigation
technologies, it is crucial to consider the socio-cultural context of the target farming
communities. The findings of this study highlight the need for a multidimensional and socially
oriented approach to the development and implementation of irrigation technologies.

Furthermore, developing a strategic framework for irrigation technology development and a
roadmap for water-related technologies is essential. Such a framework can serve as a foundation
for future decision-making in agricultural development programs in Kermanshah Province and
other comparable regions.
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