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Received: Abstract
[;Afc';gt‘zg’ 2026 The quant.itative sustainability of water resources requires that annual water
August 9, 2026 consumption does not exceed the amount of renewable water. Therefore,
Available online: planning for sustainable development necessitates an accurate estimation of
22222 renewable water resources. In this study, the Kashkan sub-basina sub-basin
Available online: was investigated to estimate the renewable water resources. Based on the
September 7, 2026 available meteorological stations in the region, monthly temperature and
precipitation data were used for the statistical period from the 1997-1998 to
2023-2024 water years, and maps for the sub-basin were generated to extract
Keywords:

the mean values of the relevant parameters. Using the Thornthwaite method,

Renewable water, with corrections applied for higher temperatures, renewable water resources

Kashkan sub-basin,

were calculated for three-time scales: long-term (27 years), short-term (10

recipitation,
Fnodii[:led Torrent- years), and the 2023-2024 water year.
White method... The results indicated that the renewable water resources of the Kashkan

sub-basin were 2,227.72, 2,458.88 and 1,618.26 million cubic meters in the
long-term period, in the short-term period, and in the 2023-2024 water year,
respectively. The results also showed a 10.38% increase in renewable water
in the short-term period compared to the long-term period. Considering the
temperature increase in recent years, a decrease in renewable water during
the short-term period relative to the long-term period was expected,;
however, precipitation during the short-term period increased compared to
the long-term period, with certain years such as 2018 and 2019 experiencing
higher rainfall than others. The renewable water in the 2023-2024 water year
decreased by 34.19% compared to the short-term period and by 27.36%
compared to the long-term period.
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Introduction
play a crucial role in water balance calculations and in the accuracy of hydrological models. In

countries like Iran, where total precipitation is low and its temporal and spatial distribution is uneven,
addressing the issue of renewable water becomes even more critical. Renewable water is the water
renewed over a specific period through the hydrological cycle of a region, including streams, reservoirs,
and aquifers recharged by precipitation, runoff, and groundwater. In some cases, transboundary water
inflows are also considered part of renewable water. The total renewable water available in a region
represents the amount of water accessible for various uses and is usually expressed in cubic kilometers.
Therefore, this study focuses on the Kashkan sub-basin (Lorestan Province) of the Karkheh River Basin
to estimate renewable water resources across six study areas over different time periods.

Methodology
Data from available meteorological stations in the region, including monthly average temperature

and precipitation, were used. Spatial maps of these parameters were prepared for the Kashkan sub-
basin, and average values were extracted. The statistical period considered was 27 years, from the 1997—
1998 to the 2023-2024 water years. Renewable water was estimated using the Thornthwaite method,
with modifications applied to account for higher temperatures. Calculations were performed for three-
time scales: long-term (27 years), short-term (10 years), and the 2023-2024 water year.

Discussion and Conclusion
The long-term renewable water in the Kashkan sub-basin was estimated at 2,227.72 million cubic

meters (MCM), while short-term renewable water increased to 2,458.88 MCM. In the 2023-2024 water
year, renewable water decreased to 1,618.26 MCM. This represents a 10.38% increase in the short-term
period compared to the long-term average. Despite the overall rise in temperature, renewable water in
the short-term period increased due to higher precipitation, particularly in certain years such as 2018
and 2019. However, in the 2023-2024 water year, renewable water declined by 34.19% relative to the
short-term period and by 27.36% relative to the long-term period. These findings highlight the
combined effects of climatic variability, particularly precipitation patterns, on renewable water
availability in the region.

Results
Estimating renewable water is essential for sustainable water resource management. In the Kashkan

sub-basin, short-term fluctuations in precipitation can offset the expected negative impacts of rising
temperatures, but significant declines, such as those observed in 2023—-2024, underline the vulnerability
of water resources to climatic variability. Effective management strategies should consider both long-
term trends and short-term anomalies to ensure sustainable water use.
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