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Sewer Network, Multi- in the south of Alasht achieved the highest priority (score: 0.69). This option offers
Criteria Decision- higher hydraulic efficiency, easier operation and maintenance, and stronger
Making, Topsis, AHP environmental sustainability compared to other alternatives.

1 Introduction

Wastewater management is a critical challenge in developing countries such as Iran, where urban
growth increases the need for efficient sewer networks. Designing such systems requires
balancing technical, environmental, economic, and social factors that are often conflicting.
Multi-Criteria Decision-Making (MCDM) methods offer a systematic way to prioritize
alternatives. Recent studies have applied hybrid approaches such as fuzzy AHP for site selection
and AHP-TOPSIS for network rehabilitation, showing improved in decision-making. This study
extends these efforts by applying a combined AHP-TOPSIS framework to the design of the
Alasht sewer network, a mountainous area with significant elevation differences.
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2 Materials and Methods

The study area is the mountainous city of Alasht, Mazandaran Province, Iran, located at an
elevation of about 1800 to 1900 m above sea level. Due to steep topographic variations (over
300 m), three main zones—Shahriarkola, Alasht, and Golian—were identified for sewer network
design. Currently, wastewater is disposed through absorption wells and open channels, posing
risks to groundwater and public health.

Four design alternatives were proposed, including a central treatment plant and distributed
package units. Evaluation was based on four main criteria—technical, economic-social,
environmental, and managerial—with 19 sub-criteria. Criteria weights were determined using
the Analytical Hierarchy Process (AHP) through pairwise comparisons by 15 experts, with a
consistency ratio below 0.1. The Technique for Order Preference by Similarity to Ideal Solution
(TOPSIS) was then applied to rank the alternatives according to their relative closeness to ideal
positive and negative solutions

3 Results

The AHP method was applied to assign weights to four main criteria and nineteen sub-criteria.
Technical criteria received the highest weight (0.55), followed by managerial (0.20), economic—
social (0.15), and environmental (0.10). Hydraulic analysis using Sewer GEMS revealed key
parameters for each of the four design alternatives, including sewer length, pressure line length,
number of manholes, pumping stations, and treatment capacities. TOPSIS ranking indicated that
Option 1—a centralized treatment plant serving all three zones achieved the highest similarity
index (0.6925), followed by Options 3, 2, and 4. Sub-criteria with the greatest influence were
the number of pumping manholes, pressure line length, reuse potential, and capacity for future
expansion.

4 Diussion and Conclusion

The centralized treatment plant in Option 1 offers multiple technical, economic, and
environmental advantages. Technically, it reduces the number of pressure lines, pumping
stations, and manholes, optimizing hydraulic efficiency. Economically, combining treatment
processes in a single facility lowers operation, maintenance, energy, and personnel costs
compared to multiple decentralized packages. From a managerial perspective, centralized
operation simplifies monitoring, maintenance, and emergency response while facilitating future
capacity expansion through modular design. Environmentally, concentrating treatment reduces
pollutant release, minimizes risk of leakage, and allows for large-scale wastewater reuse,
supporting sustainable water management. These findings align with previous studies
emphasizing the critical role of technical criteria in wastewater network design, while the present
study innovatively integrates technical, economic—social, environmental, and managerial factors
in a mountainous region with substantial elevation differences (~300 m). The combined AHP—
TOPSIS approach enhances transparency, accuracy, and reliability in decision-making,
providing a replicable framework for selecting optimal wastewater network designs in similar
topographical conditions. Overall, Option 1 is recommended as the most feasible and sustainable
solution for the Alasht region
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