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Table 8- Significance of risks
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Table 12- Scale dec
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Table 15- Utility and regret values of projects
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Introduction

Huge investments are being made in the development of water resources to build water storage
and transmission systems for agricultural irrigation networks. Unknown potential hazards arise
during project implementation. One of the effective measures that can be taken to reduce this
depreciation is risk management. Risk management in the PMBOK standard includes risk
identification based on experts' opinions and risk ranking based on two criteria; probability of
occurrence and severity of impact. Some opinions and judgments of experts and decision makers
are a set of qualitative, vague and sometimes incomplete data. Hence the theory of rough
numbers can be used. In this study, Delphi method has been used to identify risks that can help
in screening and risk identification. This method has a predictive structure and helps to make
decisions in several stages, which ultimately leads to the collection and accumulation of
information. Hierarchical analysis method is used to rank the risks. In order to prioritize several
projects, taking into account the identified risks, the VIKOR method has been used. Third place
and concrete canal irrigation structures are in the fourth place for implementation with the
lowest cost in this field.

Methodology

Risk management is a systematic and forward-looking process. After identifying, measuring
and evaluating the hazards of irrigation structures, the Delphi method can reduce the scatter of
opinions of experts and specialists and cause multiple interactions between them. In this method,
a questionnaire is distributed to identify risks among project specialists and experts. Then the
answers are summarized and based on them, a new questionnaire is designed and sent to them
again. Questionnaires are usually sent 3 to 5 times. In order to evaluate, rank and decide on risks,
the qualitative responses of the respondents can be determined by the theory of approximate set
of numbers. Rough set theory examines vague and subjective information without any
presuppositions. In this theory, any ambiguous concept can be presented as a pair of precise
concepts based on high and low estimates.

The Analytic Hierarchy Process (AHP) method is used to rank risks. The calculation of weight
in AHP method is in the form of relative weight and final weight. Relative weight is obtained
from the pairwise comparison matrix, while final weight is the final ranking of each option
obtained by combining relative weights. Where Y=[yi]-] i,j=1,23,...,n is a matrix of

pairwise comparisons and the weight of each option x,=7y,/>{,¥, where X;in the
. . . X;i .
normalized matrix verse shows even comparisons. K; = (Z}LIN—’) And K, expresses the line

element i of the matrix weight of criteria and N expresses the number of criteria. In the next step,
each component of the pairwise comparison matrix is divided by the sum of its columns to
normalize the pairwise comparison matrix, and then using the arithmetic mean, the weight vector
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of the criteria (K) can be calculated. The decision matrix of optionsz;; =( i“;l%) where  z;
represents the element of row i and column j of the decision matrix and M the number of
options, and the following equation is used to obtain the final ranking of options.
Risk Significance Matrix = Final Risk Weight Matrix * Criteria Weight Matrix
VIKOR’s method is based on consensus planning in multicriteria decision-making issues and
categorizes issues in such a way that the decision-maker is able to identify and express the
superiority of one option among the options. In the VIKOR method, the following steps are
performed to select a better option:
Stepl: Form a decision matrix
Step 2: Scaling the decision matrix (normalization)
Step 3: Form the weight vector of the criteria and calculate the weighted normal decision matrix
and determine the positive and negative ideal point
Step 4: Calculate the amount of utility and the amount of regret for each option
Step 5: Calculate the VIKOR index (Q value)
Step 6: Rank the options

Conclusions

The results show that with the method of hierarchical analysis, the risks of weather conditions
and lack of commitment to perform the exact work of project implementation have been
assigned the highest score. In continuation, these risks are assigned to the irrigation structures of
the study organization. Using the VIKOR method, a list of ranking of irrigation structures based
on the impact of risk on their construction performance is as follows: the implementation of
irrigation structures under first-class pressure, construction of pumping station and second-line
transmission line piping, Execution of greenhouse irrigation structures ranks third and concrete
canal irrigation structures rank fourth. This ranking can help to manage risks and select projects
with less risk, and managers can also prioritize low-risk projects to build, and avoid high-risk
projects.

Keywords: Raff numbers, VIKOR method, AHP method, Delphi process, Risk management
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