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Flood spreading, as an effective method of artificial groundwater recharge, plays a
significant role in water resources management in arid and semi-arid regions. However, the
successful performance of such systems depends on the efficiency of water diversion,
conveyance, and distribution structures, as well as their compatibility with the hydrological
and morphological conditions of the watershed. This study presents a scientific and
analytical assessment of the hydraulic performance and structural condition of the Shahid
Bahri (Cheskin) flood spreading system located in Qazvin Province, Iran. To this end, field
investigations, multi-temporal satellite image analyses, the preparation of a high-resolution
digital elevation model (DEM) with a spatial accuracy of 0.1 m using UAV photogrammetry,
evaluation of the morphological characteristics of the Haji Arab River, and detailed
assessments of the system components—including the diversion structure, conveyance
canal, distribution channel, spreading canals, embankments, and flow-control structures—
were conducted. The results revealed that morphological changes in the Haji Arab River,
destruction of the grade-control structure, and lowering of the riverbed elevation relative to
the conveyance canal intake have significantly reduced the water diversion efficiency of the
system. In addition, the limited hydraulic capacity of the road culvert crossing, severe
erosion within the distribution channel, deterioration of drop structures, sediment deposition
in the spreading canals, and inadequate construction of some embankments have adversely
affected the conveyance and distribution of floodwaters across the spreading area.
Furthermore, the imminent operation of the Balakhanlou Dam upstream of the system is
expected to alter the river flow regime and reduce the frequency of exploitable flood events,
creating a new challenge for the long-term sustainability and effectiveness of the Cheskin
groundwater recharge scheme. Based on the findings of this study, and considering the
strategic implications of the Balakhanlou Dam within the main Haji Arab River watershed,
redesign of the diversion and overflow structures, rehabilitation of flow distribution and
control facilities, dredging of spreading canals, improvement of embankments, and
development of a comprehensive hydraulic model for evaluating alternative operational
scenarios are strongly recommended. The outcomes of this research can serve as a technical
basis for revising and upgrading the Cheskin flood spreading system and for improving the
performance of similar managed aquifer recharge projects throughout Iran.

Key words: Cheskin Aquifer, Flood Spreading System Redesign, Haji Arab River,

Balakhanlou Dam
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