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Abstract: As a critical zone for water quality security in the Danjiangkou Reservoir, its bays have become a focal point for water
quality management in the reservoir area. Using long-term monitoring data from 2015 to 2024, this study systematically analyzed
the spatiotemporal distribution characteristics of water quality indicators and the comprehensive trophic level index TLI(})) in
the reservoir bays, and explored the correlations between trophic status and algal proliferation intensity, as well as their
relationships with water environmental factors. Results indicate that over the past decade, changes in the concentrations of major
water quality indicators in the bays of Danjiangkou Reservoir exhibited distinct characteristics. The average concentrations of TN
and TP ranged from 1.08 to 2.34 mg/L and 0.019 to 0.132 mg/L, respectively, while the mean TLI(}) values varied between 31.05
and 51.26, indicating a generally mesotrophic state in the reservoir bays. Trend analysis revealed a significant decreasing trend in
TP concentration and TLI(}’). A mutation point in TLI(})) was identified between May and October 2018, which is associated
with the long-term implementation of water quality management measures in the reservoir area and upstream regions, as well as
the regulatory effect of high water level conditions on reservoir bay water quality. Seasonally, water quality indicator
concentrations were generally lowest in winter. During the autumn flood season in some years, extreme rainfall events occurred
frequently, leading to a sharp rise in reservoir water level, which significantly increased TN and COD,, concentrations but
decreased TP concentration in the bays. Spatially, water quality was relatively poor in the tail areas of both the Hanjiang and
Danjiang sections of the reservoir, with a high risk of eutrophication in local bays. Correlation analysis and variance
decomposition results demonstrated that TLI(D)) was closely associated with pollution input processes, while algal growth was
more significantly influenced by physicochemical indicators of the water body, particularly water temperature. These findings
provide a scientific basis and decision-making reference for eutrophication and algal bloom prevention and control in the
Danjiangkou Reservoir bays.
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Fig.1 Sampling point map of Danjiangkou reservoir bays
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Tab.1 Sampling period information table
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Fig.2 Trend chart of main water quality indexes in typical bay of Danjiangkou Reservoir, 2015-2024
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Table.2 Mann-Kendall trend test results of main water quality indexes in typical bays of Danjiangkou Reservoir from 2015 to 2024

. P TS DU PHILUK RS
G2
z P z P z P
TN 0.0324 0.9741 -0.3322 0.7398 02718 0.7858
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IEBUHE R BAEXT 58 R 2021~2024 FWE AR, 1R S E ZOK AR bR 0= M 22 R E i, &5
R 3 R, FEE TN IREHEEKAETIMES AN 1.80. 148, 1.564 1.49mg/L, HFFIMEA TEHE
Z5, TP WEHEEKLZENHMEHN 0.053, 0.065. 0.043. 0.019mg/L, %&Z TP IKEAEEHMLTH
flZE5 (P<<0.01); CODmn B EKAZTTHIMHE /354 2.591 3.03. 3.10, 2.30mg/L, %&Z CODMn MR
T EKZTN (P<0.05); Turb FEKATFNIIMES MR 6.44, 7.06+ 8.17. 7.64NTU, &ZET[EEH BE
P2F, Chla IREHEEKEZTHME BN 539, 6.94. 593, 4.07ug/L, &Z Chla WEEEKTEHKS
F (P<<0.01); AD HEEKEZTHME D HN 1.67x105, 2.15x107, 8.26x105. 3.71x106 /L, EHKZET AD
BEETEHELZFT (P<0.05), KFVEEERABRBAERAESR, FFBELUERITAE, BT
BRCIERR TN E, AR L M. RaREE. RLEmS, XZHETSL TR, REE T BT,

“e o peans | win “w
1\ opnn 0se .q.:
bbb (S (R( 1]} oy
1 wiz 1
- Ao,
% e B xe0d
o ] o :
32 e - 140
£ 15 ~ e s 3001
bt B LN
1.0 e v
(I
" (13 . as!
woo | - = - new SN Sl = e weo | S ed = Pt
W LR " ¥ Y e "y ¥ e F "o 9
Inee 10000 = 1400
e oes i e ‘
200 "
1.8 - |
= hasad o L
= 108 Fa L = 1
e s wam “m
3 » e |
7 1 = am g
- Z W ¢ = & ] -
oY mn |
L
b 1w
e = o0 o= —— nm —— <£=Za > = oM — = =l JuLl ]
e e "we e e o e i e e ®e e

B 3 PR KA S PR T ZOR BB IR STV E SR (BE T 2021~2024 SE4d)D
Fig.3 Seasonal differences of main water quality indexes in typical bays of Danjiangkou Reservoir
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Fig.7 Mann-Kendall mutation test results of comprehensive trophic level index of typical bays in Danjiangkou Reservoir, 2015-2024
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Fig.9 The multi-year variation trend of water level and inflow of Danjiangkou Reservoir
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Fig.10 The independent contribution and comprehensive influence of different indexes on the density change of algae in the bay.
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