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Abstract: In recent years, high temperature continued to occur in summer. influencing sediment properties in shallow lakes. The
sediments located at the sediment-water interface (SWI) directly impact the lakes ecological health, due to its unique structural
characteristics. In order to investigate the effect of temperature on sediment structural properties, this study conducted sampling

in Lake Gehu before and after high temperature, complemented by indoor simulation experiments. Firstly, sampling results
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indicated that elevated temperatures induce a decline in the density and yield stress of lake sediments, promoting the formation
of fluid sediments (density < 1.25 g/cm®). Secondly, the simulation experiment also showed the same trend. As the temperature
rose from 25°C to 35°C, the density of sediments at the SWI displayed an exponentially decreasing trend(R?>=0.99) from 1.244
g/em? to 1.229 g/cm’. Meanwhile, the increase in temperature led an increase of the sediment median size from the initial 17.22
pmto 21.16 pm, resulting in the flocculation and aggregation of sediment particles. Additionally, increasing temperatures resulted
in a higher polysaccharide/protein ratio in extracellular polymeric substances (EPSs), which decreased the stability of sediments.
Rheological tests and calculation of critical shear stress showed that the yield stress (R?=0.99) and critical shear stress (R*=0.97)
of sediments exponentially decreased with increasing temperature. Overall, this study demonstrated that high temperatures can
lead a loose and porous sediment structures with a threshold at 29°C, which can cause sediment particle resuspension and
suspension. Overall, this study has deepened the understanding of the impact of temperature rise on sediment properties and
provided data supports for the restoration and management of sediments. And it has provided an in-depth understanding of the
characteristics of fluid sediments and its potential for resuspension.
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Fig. 1 Sampling point distribution of Lake Gehu and the device diagram of the simulation experiment
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Fig. 2 The density(a) and rheological changes(b) of sediments at the SWI of Lake Gehu before and after high
temperature
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Fig. 3 Trendts of the median grain size in the in situ sediments of Gehu Lake (a) and the median grain size in
the sediments from laboratory simulation experiments (b)
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after 30 days under different temperature conditions
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LR BRI, FENERBRENR. 30d J5, BEENAS, BEHFEMN 19.81 mg/g BE
18.85 mg/g, LPI-C. LPII-C. RP-C M &5 #39H FlEIC, Hi RP-CHEEFIKT 4.82%.

EARFREER T, BT REDREEENR, TR M2 KAER . WE 3 (b)
FioR, 30d )5, FEIARTURIN Dso b5 S 238, MBYIM 17.22 pm 0% 21.16 pm, H 29°C
JaaTRE. N, MEEENTE, 30d J5L2RMNE 5 IREIG, REERME g in. 28 30d, #i
RHETF 0~4 pm FokL 5 LLBEIREE TN 7.48% 8K 6.09%, ¥R AIRBRLA & ELTHe (K 2).

1 FRBEHRT, 304 FRELTRYHEABUIR

Tab.1 Basic physicochemical properties of sediments at the interface after 30 days at different temperatures

TS LK% i i LPI-C LPII-C RP-C TOC
/(%) /(g/em®) A(mg/g) /(mg/g) /(mg/g) /(mg/g)
25°C 60.09%20.024 050+0.049 1.6840.17 4.0140.36 14.1240.19 19.81+0.00
27°C 60.78%+0.015 0.48+0.014 1.4640.10 4.0240.07 14.33+0.03 19.8140.45
29°C 62.72%+0.004 0.46+0.002 1.4440.04 4.07+0.39 13.66+0.35 19.17+0.45
32°C 61.94%2+0.012 0.4740.018 1.3940.03 3.5940.34 13.06+0.37 18.04+0.68
35°C 63.99%+0.013 0.44+0.021 1.4240.03 3.9940.05 13.44+0.07 18.8540.91
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Tab.2 Particle size distribution of sediment at the SW1 after 30 days under different temperature conditions

R 0~4pm/(%) 4~64um/(%) > 64um/(%)
25°C 7.4810.17 79.38+1.45 13.1410.78
27°C 6.4340.22 76.56+1.38 17.01£0.80
29°C 6.1310.11 77.931+0.67 15.931+0.12
32°C 6.6610.64 76.7510.58 16.59+0.87
35°C 6.0940.08 76.3940.71 17.114£0.25
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Fig. 6 Variations in extracellular polymeric substances concentrations in sediments at the SWI under different
temperature conditions (a: changes in proteins within the EPSs; b: changes in polysaccharides within the EPSs;
c: the ratio of polysaccharides to proteins)
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Fig. 7 Trends in the yield stress (a) and critical shear stress (b) of sediments at the SWI after 30 days
under different temperature conditions
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