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Abstract

Understanding the dynamics of low-flow variations provides valuable information for water
resource management and the optimization of cropping patterns. It also identifies suitable areas
for water management along the rivers. Given the reliance of the agricultural, industrial, and
drinking water on river water resources-particularly baseflow, a precise understanding of low-flow

behavior and the factors influencing it is essential for extrapolating data from gauging stations to
ungauged locations along the river. This guideline is the outcome of various research projects
concerning the regional analysis of low flows; it was developed to provide technical insights into
the regional analysis of low-flow, based on the geometric and climatic variables that influence the
flow. To this end, the following steps were presented in sequence. First, the method for
reconstructing low-flow discharge data across various multi-day intervals was described.
Subsequently, key considerations for delineating basin boundaries with high precision—utilizing
GIS capabilities and Digital Elevation Model (DEM) maps were outlined. Furthermore, key
points regarding the preparation of various morphometric, climatic, land-use, and
geological maps, as well as their classification based on their impact on low flow, were
highlighted. Finally, important considerations for factor analysis and the formulation of
univariate and multivariate regression relationships were presented. Subsequently, the
methods for assessing the accuracy of the derived relationships and the rationale for
employing statistical accuracy and validity metrics were outlined, along with key aspects
of generalizing empirical relationships to ungauged basins. Finally, a case study conducted
in the Karkheh basin, in which the steps of this guideline were followed was presented to
provide regression equations for estimating 5- to 60-day low flows in ungauged basins.
Validation results demonstrated an accuracy exceeding 80% in estimating low-flow indices
for ungauged basins within the Karkheh region.

Keywords: Low flow, Low-flow index, Morphoclimatic, Regional analysis.
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