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agricultural water among waterholders situated along the irrigation canals within the
NekoAbad Irrigation District. Additionally, it investigates the spatial analysis of the
dependability index under various water scarcity scenarios. To achieve the intended
objectives, a model known as the integral-delay (ID) model was developed to
replicate the hydraulic conditions within the conveyance, distribution, and delivery
systems. The boundary conditions for the simulation model were established
following an analysis of historical data regarding the surface water supply system at
the diversion dam's location. Seven scenarios ranged from normal conditions to mild
and severe water scarcity. The findings indicate that applying a dominant and
repetitive pattern enhanced the average dependability index for water distribution
from the source to the downstream locations. The study further analyzed the range of

daily average fluctuations in the dependability index of surface water distribution
across various scenarios, including normal conditions, water shortages exceeding
10%, within the ranges of 10-15%, 15-20%, 20-30%, 30-40%, and below 40%. The
results demonstrated fluctuations ranging from -16.2% to 26.61%. The spatial zoning
maps revealed inefficiencies within the operational system's sustainable distribution
of surface water during periods of scarcity.
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1) Introduction

The article provides a comprehensive analysis of the effectiveness of the conventional operational method
of water distribution for farming activities in the NekoAbad Irrigation District. It delves deep into the
different factors affecting the dependability of water distribution among the off-takes located within the
main and secondary irrigation canals. Furthermore, it conducts an in-depth exploration of the spatial
analysis of the dependability water distribution indicator across various levels of water scarcity operational
scenarios. The article meticulously examines the impact of water scarcity on the dependability of surface
water distribution in the region and provides insights into the ways in which the dependability index can be
improved to mitigate the effects of water scarcity on the local farming community.

2) Methodology

To achieve the desired objective of analysing the operation system of a surface water supply system, a
model known as the integral-delay (ID) model was created. The aim of this model was to emulate the
hydraulic conditions that exist within the conveyance, distribution, and delivery system. To determine the
boundary conditions of the simulation model, an extensive analysis of the historical statistics of the surface
water supply system at the point of the diversion dam's location was conducted. After careful consideration,
seven different scenarios were selected to evaluate the system's performance. These scenarios ranged from
normal conditions to mild to severe water scarcity conditions. To assess the dependability of the operation
system, the analysis was divided into two parts. Firstly, the calculation of the daily average of the
dependability index of water distribution and delivery was performed at 162 secondary and tertiary off-
takes. Secondly, the distribution of the dependability index of water distribution through regionalization
maps was evaluated. The regionalization maps were useful in determining the areas that were most affected
by the water distribution system's dependability. The dependability index of water distribution was
calculated for each region, and the results were distributed through the maps. In summary, the ID model
was developed to replicate the hydraulic conditions within the conveyance, distribution, and delivery
system of the surface water supply system. The model's boundary conditions were selected based on an
analysis of the system's historical statistics, and seven different scenarios were evaluated to determine the
system's performance. The dependability analysis of the operation system was divided into two parts, with
the use of regionalization maps to evaluate the dependability index of water distribution through different
regions.

3) Discussion and Conclusion

An in-depth analysis of the dependability performance evaluation index was carried out, which included
both temporal and spatial considerations. The results clearly revealed a pattern of system inefficiency in
providing sufficient surface water distribution under water scarcity scenarios. Furthermore, through the use
of regionalization maps, the study was able to identify vulnerable areas within the districts. The overall
evaluation indicated anticipated shortcomings in the manual operation system's performance, which
emphasized the need for the development of modern operating systems in this district. Given the identified
vulnerabilities, such modern systems would be better equipped to handle the challenges posed by water
scarcity and ensure that sufficient surface water distribution is maintained in all areas.

4) Results

Over a span of thirty years, an in-depth analysis was carried out to assess the surface water supply at the
location where the diversion dam was installed. To evaluate the hydraulic flow simulation, seven different
scenarios were selected, which ranged from normal conditions to severe water shortage conditions. The
hydraulic simulator model was calibrated and verified based on three periods of operation, ensuring the
accuracy of the results. The study found that by implementing a dominant and repeating pattern, there was
a significant increase in the average dependability index of water distribution from the source to the
downstream, in the main canals, and in all thirteen secondary canals. This improvement in the dependability
index is a significant finding as it helps ensure that a consistent and reliable supply of water is available to
meet the requirements of the different canals. Furthermore, the study conducted an in-depth analysis of the
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range of daily average changes in the dependability index of surface water distribution in various scenarios
such as normal, water shortage of over 10%, 10-15%, 15-20%, 20-30%, 30-40%, and less than 40%. The
results showed a range of changes from a decrease of 16.2% to an increase of 26-61%. Overall, this study
provides crucial insights into surface water distribution and can help stakeholders make informed decisions
about water management, especially during water shortage conditions. The extensive analysis and
evaluation of the hydraulic flow simulation, as well as the range of scenarios tested, make this study an
essential reference for anyone involved in surface water management.
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(4) Manual Operation Water

(3) Manual Operation Water Shortage
Scenario: 10% — 15% Shortage Scenario: 15% — 20% Dependability of Surface
Water Distribution (%)
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