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Abstract: Numerous studies have focused on the water quality improvement effects of lake ecological restoration projects, yet
systematic assessments of the dynamic variations in sediment endogenous pollution and the underlying mechanisms of nitrogen
and phosphorus release remain insufficient. Specifically, the seasonal patterns of nutrient release at the sediment-water interface
following ecological restoration of eutrophic plateau lakes are still poorly understood. This study selected Dapokou, a typical
eutrophic water zone in the Caohai segment of Lake Dianchi , as the research subject. By comparing the aquatic environmental
conditions, sediment nitrogen and phosphorus fractions, and interface release fluxes between ecologically restored and
unrestored areas during the rainy season (peak growth period of submerged macrophytes) and dry season (decline period of
submerged macrophytes), this study systematically elucidates the spatiotemporal distribution patterns of nitrogen and
phosphorus in the overlying water-sediment system and the seasonal variability of interface release fluxes in the restored zone.
The results indicate that ecological restoration effectively improved overlying water quality and transformed the aquatic
ecosystem from an algae-dominated state to a macrophyte-dominated state. In the rainy season, the concentrations of total
nitrogen (TN) and total phosphorus (TP) in the restored area decreased by 53.9% and 43.2%, respectively, relative to the
unrestored area; meanwhile, water transparency (SD) increased significantly, and dissolved oxygen (DO) levels returned from
supersaturation to normal ranges. Sediment nutrient fractions exhibited distinct evolutionary differences between the two zones:
sediment total nitrogen (STN) in the restored area was reduced by approximately 50% compared with the unrestored area, with
total transformable nitrogen (TTN) accounting for only 0.01%-0.02% of STN, indicating that sediment nitrogen was
predominantly stabilized in inert forms. In contrast, bioavailable phosphorus (BAP) accumulated in the surface sediments of
the restored area at concentrations of 468.72-534.35 mg/kg, forming a high-potential releasable phosphorus pool. The nitrogen
and phosphorus release fluxes at the sediment-water interface showed pronounced seasonal variations. During the rainy season
with vigorous growth of submerged macrophytes, the sediment-water interface was dominated by net nutrient adsorption, with
a soluble reactive phosphorus (SRP) release flux of -1.08 mg/(m?-d). In the dry season, the decomposition of plant litter altered
the sediment microenvironment and substantially enhanced interfacial nutrient release fluxes. At representative sampling sites,
the ammonia nitrogen (NH4+-N) release flux reached 86.31-91.53 mg/(m?*-d), over seven times higher than that in the
unrestored area, and SRP release shifted from adsorption to emission status. Overall, the Dapokou ecological restoration project
achieves favorable water quality improvement and net interfacial nutrient adsorption during the macrophyte growing season.
However, plant litter decomposition in the dry season induces considerable risks of nitrogen and phosphorus re-release from
sediments. Considering the prominent water level fluctuations and seasonal macrophyte recession in shallow plateau lakes,
submerged macrophyte restoration should be integrated with targeted management measures, including dry-season litter
removal, water level regulation, and sediment oxygenation maintenance to mitigate seasonal endogenous nutrient release. This
study provides scientific support and engineering references for endogenous pollution remediation of Lake Dianchi and other
analogous plateau lakes.
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Fig.1 Sampling point location at Dapo Kou in the Dianchi Lake
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Tab. 2 The basic physicochemical parameters of the water body overlying at the Dabokou
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Tab.3 Differences in Nutrients in Overlying Water Among Different Zones of Dabokou
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water body and nitrogen and phosphorus nutrients at different times
VB A1 G F RPN 15 p<0.01 JK-F F IR E SR, DG F AR p<0.05 KT F IR E R, Ml 75

PN TR S
STN (mg/kg)
12000 b 2000 4000 6000 5000 2000 4000 6000 8000 2000 4000 6000 8000 2000 4000 6000 000
@ e wa®
Prry B 0-2
10000 | 1
1
1 24
= 8000 | u
% _— 46
El g
6000 —
g I B
’ | ) z g £ 2
o
T : . £ H &
z o & o
= & H =
2000 10-15 ol @® 2
} } ? ?
0 N N 15-20 + +
R X RMEHX

K3yl STN &KX, EESMNETHALN () X6, (b) EEIAMD
Fig. 3 Seasonal variations in the regional and vertical distribution of STN content in sediments ((a) Regional
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