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Research on Single-Valued Processing of Stage-Discharge Relationship Based on Time
Series Analysis
Dong Yang
Xinjiang Uygur Autonomous Region Changji Hydrological Survey Center
[Abstract] The stage—discharge relationship (H—Q relationship) serves as a core basis for hydrological
monitoring, forecasting, and engineering design. Influenced by multiple dynamic factors such as flood rise and
fall, cross—section scour and siltation, and variable backwater, the stage and discharge in natural rivers often
exhibit a non—unique correspondence, forming a "loop curve," which poses significant difficulties for the
compilation of hydrological data and real—time application. Single—valued processing aims to eliminate this
multi—valued nature through mathematical methods, establishing a stable and usable single—valued functional
relationship. This paper takes the Kaiken River at the northern foot of the Tianshan Mountains in Xinjiang as
the research object. Based on a systematic review of single—valued theory and combined with the specific

hydrological characteristics of the basin, such as "mixed supply of snowmelt and precipitation," "distinct wet and

" "

dry seasons," and "significant riverbed scour and siltation changes," it explores single—valued methods for the
stage—discharge relationship applicable to inland arid region rivers.
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