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Abstract

Addressing the significant uncertainty in ecological water level determination due to the scarcity of
water level monitoring data for small and medium-sized rivers, this paper takes the LX River as the
research object and proposes an enhanced method based on the annual guarantee rate setting
method using probability density function. Using the MZ sluice gate as the control section, and based
on limited daily average water level data from 2018 to 2021, five functions—Pearson Type III,
Weibull, generalized extreme value, Burr, and t-location scale distribution—were used for good-
ness-of-fit comparison. The optimal distribution function was identified to expand the representa-
tiveness of the sample, and then the ecological water level was estimated with a 75% annual guar-
antee rate. Simultaneously, the water level-NDVI response relationship was established using the
curve correlation method for comparative analysis. The results showed that the Burr distribution
had the best fit (0.9814), and the calculated ecological water level was 28.10 m, which was more
reliable than the curve correlation method (R? < 0.7). The final ecological water level of the LX River
was determined to be 28.10 m. This study can provide a methodological reference for calculating
the ecological water level of small and medium-sized rivers when water level monitoring data is
scarce.
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Figure 1. Water level variation curve of MZ sluice gate
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Figure 2. Probability density curve (a) and complementary cumulative distribution curve (b) of water level data at MZ sluice
gate
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Figure 3. Changes in water level and NDVI at MZ sluice gate over time
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Figure 4. Fitting curves of water level and NDVI during the high-water season (a) and the low-water season (b)
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