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Extended abstract

Introduction

Qanats, as masterpieces of ancient Iranian hydraulic engineering, have
played a vital role in the arid province of South Khorasan and are recognized
as one of the most important sources of water for agriculture and drinking in
Birjand County. Assessing the status of water resources and obtaining a
comprehensive water database in watersheds, particularly in various desert
regions, holds significant value, as it can lead to informed and fundamental
decisions to address water scarcity in these areas.

Research Objectives: This research attempts to examine the effects of
hydromorphological characteristics on the discharge of Qanats and to
determine the importance of each characteristic and the magnitude of its
effect.

Materials and Methods

Bagheran Rural District is located in Birjand County with geographical
coordinates 3632895-711227 and 3629708-701906 and has an area of about
1174 square kilometers. The average annual rainfall in Bagheran Rural
District is 171 mm per year, and the maximum annual temperature is 36
degrees Celsius.

Cite this article: Jafari, A., Chezgi, J., Memarian, H. & Rostampour, M. (2025). Studying The Effect of Hydromorphological
Characteristics of The Watershed on The Discharge of Qanats (Study Area: Bagheran Rural District, Birjand
County). Journal of Aquifer and Qanat, 6 (1), 21-40. DOL: http//doi.org/10.22077/jaaq.2025.9038.1103.

Copyright: © 2025 by the authors. Licensee Journal of Aquifer and Qanat. This article is an open-access
article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license
(https://creativecommons.org/licenses/by/4.0/).




OlSen g 5k [ blS (au] sl dde (55585000 00 Sliogad 16 )

In this study, the relationship between the discharge of Qanats and the
hydromorphological factors of the watershed was investigated using the principal
component analysis (PCA) method. To determine the optimal number of
components or axes, a broken stick or pebble diagram was used. The selection
criterion is the location of the curvature of the diagram. Statistical analyses were
performed in the R environment.

Results and Discussion

Principal component analysis shows the relative contribution of each
environmental factor to axes one and two of the principal components. Among the
studied characteristics, the basin concentration time and the slope of the
watercourse had the greatest effect on axis one, and the wellhead depth and the
length of the aqueduct had the greatest effect on axis two, respectively; and finally,
the greatest contribution among the total changes on axis one belongs to the
concentration time (Figure 1). To examine the adequacy of the sample for the
analysis and examination of the principal components, the Kaiser, Meyer, and
Olkin (KMO) sample adequacy index was used, and the results of the KMO index
were 0.86, which is statistically acceptable and at an appropriate level (Howard,
2016).
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Fig 1. Relative Contribution of Each Environmental Variable in
Component One (PCA)

Conclusion
The hydromorphometric parameters of the basin are one of the most stable

characteristics that are constant over time and can be of great help in understanding
the hydrological characteristics of the region for areas where there are no
hydrometric stations (Tajbakhsh and Chezgi, 2022). Qanats are located in the
mountains and are more affected by these characteristics, and the impact of the
watershed can be obtained. For this purpose, in this study, morphometric
parameters such as channel rank, main channel length, surface flow length, shape
coefficient, concentration time, average slope of the main channel, main slope of
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the watershed, upstream watershed area and watershed environment and their effect
on the discharge of the qanats in Bagheran District, Birjand were used. The results
of this study indicate that the factor of concentration time can have a significant
effect on the discharge of the ganats.

Suggestions:

e Detailed analysis of hydromorphological features using other methods and
parameters such as factor analysis or regression, neural network, and time
series to predict the effects of hydromorphological parameters on the
qanat discharge.

e Hydrological models such as HEC-HMS and SWAT can be used to
simulate water in the watershed.

e Planting appropriate vegetation and using native species that are more
adapted to the climatic conditions of the region and require less water and
care.

¢ Biological and mechanical operations in watersheds to increase the runoff
concentration time and reduce slope as two important complementary
strategies in water and soil resource management.
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Table 1. Characteristics of The Studied Qanats.
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Fig 2. Slope Map of The Khar Poshteh Qanat Basin in Rekat Village.
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Fig 3. Map of The Direction of The Khar Poshteh Qanat in The Village of Rakat.
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Table 2. Calculated Parameters of The Khar Poshteh Qanat in Rekat Village.
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