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Abstract

Increasing water consumption along with the arid climate of Iran, has caused increasing pressure on groundwater resources and has made
attention to strategic planning of water resources as a necessity. In this research, the strategic planning process of Esfarayen plain aquifer,
which is one of the plains of the central desert basin of Iran, has been studied. For this purpose, a SWOT analysis was performed for the plain
and its strengths, weaknesses, opportunities and threats were identified. These factors were systematically analyzed using Buckley Fuzzy
Analytic Hierarchy Process (FAHP) and based on this analysis, the prior type of strategies were proposed. In SWOT analysis, five factors
were identified for each group of strengths and weaknesses and seven factors were identified for each group of opportunities and threats. The
results of systematic analysis of SWOT factors showed that the share of two groups of opportunities and weaknesses in higher priority
factors was more than the two groups of strengths and threats, so that the share of opportunities, weaknesses, threats and strengths in the first
half of the list of factors was 71, 60, 43 and 20 percent of the factors in these groups, respectively. Therefore, it is suggested that in selecting
appropriate strategies for the future of groundwater in Esfarayen plain, priority should be given to WO strategies. Strategies that try to
improve and eliminate weaknesses within the system by using the opportunities available in the external environment.

Keywords: Groundwater management, Strategic planning, SWOT analysis, SWOT-FAHP combined approach.
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Forming a team of groundwater experts familiar with Esfarayen plain

Preparing a list of internal factors (strengths “S” and weaknesses “W”) and external factors
(opportunities “O” and threats “T”) for groundwater system of Esfarayen plain

=

Validating the prepared list of SWOT factors using the opinions of experts

Preparing the first questionnaire for pairwise comparisons of factors within each of the SWOT

grouns

Performing pairwise comparisons of factors within each SWOT group by experts

Calculating local priorities of the factors within each SWOT group using FAHP method and
determining the best factor of each group as a group representative

Preparing the second questionnaire to compare the representatives of the groups and performing
. their pairwise comparisons by experts

Calculating the weight of each SWOT group using the FAHP method

Calculating the general priorities of SWOT factors by multiplying the weight of the respective
group in the local priorities of the factors within the group

. { Determining the type of strategies to be adopted for the system based on the rankings obtained for

SWOT factors

Figure 2. The research model process

Table 1. Convertion of verbal phrases to Triangular Fuzzy Numbers (TFNs)

Verbal phrase Equivalent triangular fuzzy number
Same preference (1,1,1)
A little preferred 2,3,4)
Very preferred (4,5,6)
Very much preferred (6,7,8)
Absolutely preferred (9,9,9)
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Table 2. Factors of SWOT groups for using in the groundwater planning of Esfarayen plain

Strengths- S

Weaknesses- W

1) Installation of smart systems (smart meters) on all wells in the
study area (S1)

2) Existence of good nutrition sources (Rouin, Bidvaz and
Sarband rivers) (S2)

3) Imposition of fines for irregular withdrawals (S3)

4) Organizing and reducing illegal wells (S4)
5) Existence of numerous springs and aqueducts (S5)

1) Critically forbidden plain (water loss more than rainfall) in this
area; 90 cm water loss every year (W1)

2) Existence of uncontrolled and irregular withdrawal of 40
million cubic meters (W2)

3) High percentage of water consumption in agriculture (88%)
(W3)

4) Existence of salt water canal in the south of the plain (W4)
5) Existence of old and traditional systems in irrigation (W5)

Opportunities- O

Threats- T

1) Reuse of municipal wastewater (O1)

2) Growing public and government awareness of the water crisis
and attention to water efficiency (02)

3) Familiarity of people with groundwater
management system in agriculture (O3)

4) Coordination of the electricity organization and, the military
and security institutions with the water organization (04)

5) Existence of local university centers and training of water
specialists (O5)

6) Formation of NGOs in the field of water and environment (O6)
7) Growing industry in the city (O7)

cut-off and

1) Lack of coordination of Agricultural Jihad Organization (as the

custodian of the agricultural

sector) with 80% of water

consumption (T1)

2) Contradiction of water and agriculture policies (T2)

3) Lack of serious determination in updating the water and
cultivation pattern national document (T3)

4) Dependence of rural economy on agriculture (T4)

5) Symptoms of water-related social tensions (T5)

6) Applying political views on water and wastewater (T6)
7) Drought and Climate Changes (T7)
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Figure 5. Local priorities of strengths’ factors
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Table 3. Representatives of the four groups

Group Group representative Representative factor description
S S2 Existence of good nutrition sources
w W3 High percentage of water consumption in agriculture
(0] 02 Growing public and government awareness of the water crisis and attention to water efficiency
T T3 Lack of serious determination in updating the water and cultivation pattern national document
T 0.215
o 0.330
w 0.321
S .141
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Figure 9. Weights of groups
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Figure 11. Classifying SWOT factors according to
priority of importance
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