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Abstract: [@bjective] In recent years, global extreme rainfall events have become increasingly

ks E#s 2025-12-22  fEEIHER: 2026-07-16

MERMR: EEXEARERES B KRS L 52 &SRR EAENH” (42477351), “AERE R
M AR BB AL ML) B ot 8 B AR AR 7 (42277329); ARG T 2K A BR A S RMIFE I« 0
FEIX Je LR BERIR . A SR S A7 (ZSY/YG-ZX (2023) 022)

F—EEEN: R (2003—), X, WiLitsd. EEMATTH: HESHYLIE, E-mail:
15377576145@163.com

TIBEEERNY: BEA (1988—), %, L, B, EEGFT . LERMERE S RS, E-

mail: wyj@mail.hzau.edu.cn




frequent. Revealing the spatiotemporal variation characteristics of water quality in the Danjiangkou
Reservoir area and its response to extreme rainfall is of great significance for ensuring water quality
safety. [Methods] In this study, we made use of the daily rainfall data spanning the period from
2017 to 2023, together with the monthly water quality monitoring data that were collected from a
total of 31 monitoring stations. A series of analytical approaches were adopted, which included the
calculation of multiple extreme rainfall indices, the application of the seasonal Mann-Kendall trerd
test for detecting monotonic trends, the use of Sen’s slope estimator for quantifying the magnitudes
of the detected trends, and the performance of Pearson correlation analysis to evaltiafer the
relationships between the extremization of rainfall and the various water quality indicators. Throtgh
the integration of these methods, we were able to reveal the trends of spatiotemporal watet \quality
variation and their differential associations with extreme rainfall. [Results] The restlis obtained
from this study are summarized as follows: 1) Over the entire study period, the majotity of the
extreme rainfall indices exhibited a general upward tendency, which clearly-indicates that the
characteristics of precipitation extremization became more pronounced. 2) The temporal and spatial
evolution of water quality showed significant differences across the study area. More specifically,
the range of fluctuations in water quality within the reservoir area yvas generally smaller than that
observed in the tributary rivers. Among all the water quality parametersexamined, total nitrogen
(TN) exhibited a significant increasing trend in both the<reservoir area and the tributaries, thus
making it the most prominent factor exerting presstre{on water quality. In contrast, the
concentrations of ammonia nitrogen (NH3-N) and total,phosphorus (TP) remained relatively stable
throughout the study period, without showing any neétable trends. 3) The response of water quality
to extreme rainfall displayed clear regional differentiation. For instance, water temperature was
found to be sensitive to variations in rainfall. Regarding pH, it was mostly positively correlated with
extreme rainfall in the reservoir area, while in the tributaries the correlation was predominantly
negative. Dissolved oxygen (DO) generally exhibited a decreasing trend with increasing rainfall,
whereas the organic matter indicators, in¢luding CODyy, and COD, showed increasing tendencies.
As for total nitrogen (TN), it wasnegatively correlated with increased rainfall in both the reservoir
and the tributaries; howeverithe speeific rainfall indices that dominated the correlation differed
between the two water bodies. [Cenclusions] In general, extreme rainfall influences water quality
by altering runoff progessesypollutant transport, and dilution effects, leading to differentiated
responses betweensthe reservoir and its tributaries. These findings provide a scientific basis for water
quality risk identification and zoned management in the water source area of the Middle Route of
the South-to-Nortth’Water Diversion Project.

Keywords: extrem¢ rainfall indices; water quality trends; seasonal Mann—Kendall test;
Danjiangkou Resérvoir Area; differential response
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Tab.2 Definition of extreme precipitation jadicator
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Pm mm
Total precipitation Monthly total precipitation
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Maximum 1-day precipitation Maximum daily precipitation
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precipitation precipitation days
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Fig.2 Changes in extreme rainfall indices in the Danjiangkou Basin from 2017 to 2023
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Fig.5 Correlation analysis between water quality parameters and extreme precipitation indices in the
Danjiangkou Reservoir area and its major tributaties
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