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Abstract,

Management and control of surface waters, especially in low rainfall areas, is one
of the ways to supply water to meet the needs of residents of dry and water-scarce
regions of Iran. Khosf County, located in South Khorasan Province, is one of the
areas where residents have long been attempting to manage and control surface
waters due to water scarcity. In this regard, by creating water structures such as
dams and reservairs, they have tried to control and utilize surface waters resulting
from rainfall. A descriptive-analytical method was used to conduct this research.
Data collection and organization were based on field and library studies in Khosf
County, and some of these structures were identified and their distribution
analyzed using GIS software. The main goal of this research is to investigate and
analyze the traditional and ancient methods of controlling and managing surface
waters and the role of some related structures such as dams and reservoirs in Khosf
County. The results of this research indicate that the highest priority in
establishing and distributing these structures is proximity to surface water sources
(16% for reservoirs and 15% for dams) and then suitable elevation (8% for
reservoirs and 10% for dams) for better access to surface waters. Additionally,
residents of this area have attempted to control and manage the flow speed of
surface waters to enter the dams and reservoirs, considering the slope and suitable
direction of the slope. The outcome of these actions has resulted in changes in the
region's landscape and mitigating harsh environmental conditions for the
continued livelihood of residents.
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Introduction

South Khorasan province, most of its areas
lack permanent and seasonal rivers. Based
on this, the residents of this region have
long been thinking of special provisions to
make the most use of the minimum water
available (Arabkhadri and Hakimkhani,
2003: 51-53). In this regard, Khosf county
located in the southern half of this province
and on the eastern edge of the Lut Desert,
is one of the relatively dry and desert areas
that, like some other cities in the province,
has established a special water supply
system to control and utilize surface waters
(Arabkhadri and Kamali, 2017: 22). Due to
the water scarcity in this county, the
residents have tried to make the most use
of seasonal surface water flows resulting
from rainfall by controlling them through
channels, dams, and reservoirs. Over the
centuries, the residents of this area have
tried to direct these surface water flows to
two important and vital structures, namely
dams and reservoirs, by identifying and
locating surface water flows resulting from
rainfall and digging channels. The
engineering and method that the residents
of Khosf county used to utilize surface
water flows resulting from rainfall is one of
the aspects that, by studying and analyzing
it, not only can identify the methods used
by them in the past, but also can optimize
this type of water supply system with
modern methods and materials, and still
use it today. Based on this, a field study
was conducted in 2013 in the Khosf county
area over the course of 1 month, with the
aim of analyzing and locating water
structures such as reservoirs and dams, and
analyzing this type of water supply system
using GIS software and other tools.
Considering these issues, the main goal of
this research is to investigate and analyze
the traditional and ancient control and
management of surface waters and the role
of some related structures such as dams and
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reservoirs in Khosf county. The most
important question of this research also
focuses on how factors such as elevation,
slope, slope direction, and distance to
waterways have influenced the
construction process of structures related to
the control of surface waters.

Materials and Methods

In this study, an attempt was made to
digitize the water structures (ganats and
reservoirs) on GIS maps based on field
surveys in order to conduct appropriate
analyses based on them. Then, in order to
better understand the location of the
structures and also to identify other
potential water structures, an information
layer based on topographic data was
prepared in the GIS software environment,
including aspects such as Digital Elevation
Model (DEM), slope, slope direction, and
watercourses.  Subsequently, necessary
analyses were carried out using GIS tools.

Discussion and Findings

In this research, the position of the water
structures in the region was analyzed using
GIS analyses. In this regard, the
coefficients of each of the independent
variables, namely the four environmental
information layers created in previous
stages, were determined as weights and
relative  importance for identifying
environmental factors affecting the
establishment of water structures using
multivariable regression. Based on the
analyses conducted, the distance from
watercourses (regardless of the type of
water structure) has the highest importance
and priority in the distribution of water
structures, allocating the highest weight to
the location of water structures. In fact, the
residents of the area have tried to identify
the paths of surface water resulting from
rainfall over time and build most water

Journal of
Greater Khorasan

Vol. 15, No. 57,2025
106



Journal of
Greater Khorasan

Vol. 15, No. 57,2025
107

Traditional control and management of ...

structures along or near these watercourses.
Proximity to these watercourses made it
possible for water structures to receive
water even in case of rainfall shortage.
Additionally, proximity to them resulted in
lower energy and cost for water transfer
from watercourses to these structures. This
is why the elevation variable, after distance
to watercourses, is of the highest weight
and priority for ganats. In fact, high points
provide easier access to water for ganats
and also somewhat prevent water loss, as in
lower areas, with the heat and sunlight,
there is more possibility of water
evaporation. Therefore, ganats are located
in higher points compared to reservoirs to
have better access to water.

Conclusion

The GIS analyses and linear regression
results indicate the informed actions of the
residents in the creation and distribution of
these structures. It seems that this
awareness has been gradually acquired
over time through trial and error and over
many years. The results of the GIS analyses
suggest that the highest priority in the
creation and distribution of these structures
is proximity to waterways and suitable
elevation for access to surface waters. In
the next step, by considering the slope and
slope direction, they tried to control and
manage the flow rate of surface waters
entering the dams and reservoirs. Based on
this, it appears that the water structures
were located in places that provided them
with the greatest opportunity to use surface
waters, although due to lack of
precipitation, drought, and possibly the
presence of a social hierarchy in water
collection from dams, there was a
possibility that some of these water
structures located at lower elevations
would remain ineffective in receiving
sufficient water, but these conditions
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cannot be considered as a reason for the
unsuitability of these structures' locations.
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