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Abstract: Lakes are important ecosystems that support water conservation, climate regulation, and biodiversity conservation.
Jiangsu Province is located in the lower reaches of the Yangtze and Huaihe Rivers and represents a typical shallow lake region
in China. Lake eutrophication remains a major environmental issue in this area. Northern and Southern Jiangsu differ markedly
in natural geography and socioeconomic development. As a result, the trophic status of lakes and their driving factors show

clear regional differences. Using long-term monthly monitoring data from 2011 to 2023, this study analyzed the spatial and
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temporal changes in water quality parameters and the comprehensive Trophic Level Index (TLI) of seven typical lakes. These
lakes include Lake Luoma, Lake Hongze, Lake Baima, and Lake Gaoyou in Northern Jiangsu, and Lake Ge, Lake Changdang,
and Lake Gucheng in Southern Jiangsu. The study used Random Forest models and Pearson correlation analysis to quantify
the relevant driving mechanisms. The results show that the water quality of typical lakes in Jiangsu exhibited clear regional
differences over the past decade. Regarding trophic status, Lake Ge and Lake Changdang had the most serious eutrophication,
with status between light and moderate eutrophication. Lake Baima, Lake Hongze, and Lake Gaoyou were lightly eutrophic.
Lake Luoma and Lake Gucheng were in the transition from mesotrophic to lightly eutrophic. Trend analysis indicates that
water quality improved significantly in Southern Jiangsu lakes, especially in Lake Ge and Lake Changdang, which were
moderately eutrophic in the past. In Lake Gehu, TN concentration decreased by 1.96 mg/L and TP concentration decreased by
0.087 mg/L, corresponding to a 48.3% drop. Its TLI value decreased by 9.4. In contrast, water quality worsened in Northern
Jiangsu lakes. Lake Luoma changed from mesotrophic to lightly eutrophic, with its TLI rising by 7.4. The TLI of Lake Hongze
and Lake Gaoyou increased by 6.6 and 5.4, respectively. The TLI values of all study lakes ranged from 47.36 to 61.01. Southern
lakes generally had higher trophic levels, but their pollution control effects were more remarkable. In terms of seasonal
variation, Northern lakes showed distinct differences between flood and dry seasons. Their TLI values were much higher in
flood seasons. Seasonal changes in TLI were weak in Southern lakes. Driving factor analysis shows that the water quality of
Northern lakes was strongly affected by hydrometeorological conditions. More rainfall leads to larger inflows and brings in
large amounts of external nutrients. High temperature and wind disturbance also intensify internal nutrient release. The water
quality improvement in Southern lakes mainly benefited from optimized land use and rigorous pollution management. Reduced
farmland area cuts pollutant sources, while restored forests and wetlands act as pollutant sinks to intercept runoff pollution.
This study reveals the complex challenges of lake governance under climate change and non-point source pollution. The results
can provide scientific support for targeted eutrophication control and regional water security management in Jiangsu Province.
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Fig. 1 Study area and distribution of the studied lakes in Jiangsu Province
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Fig. 2 Temporal variations in total nitrogen concentrations of the studied lakes (2011-2023)
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Fig. 3 Temporal variations in total phosphorus concentrations of the studied lakes (2011-2023)
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Fig. 5 Boxplots of the trophic level index across the studied lakes
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Fig. 6 Correlation analysis between TN, TP, TLI and environmental factors of lakes in northern Jiangsu (a) and southern Jiangsu (b)
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P T 5 XA TS FAE AT AL K R
Attached Tab. I Morphological characteristics and hydrological systems of the studied lakes

- FRAR WVETH AR A SRR KB MEKE K& ANKE IKAL
(km?) * fzm®) * (m) (€(0)) (mm) (m/s) iz m» (m)
B YTRIK R 296 9.18 3:3 15.22 +0.61 904.0 + 209.7 1.76 £ 0.15 50.3+31.3 22.55+0.29
PR ERKR 1775 39.57 18 15.65 + 0.44 1042.0 £217.7  2.11+0.10  282.7+137.4  12.87+0.30
S ERRR 107.8 1.13 1.2 15.85 + 0.44 1052.1 £213.8  2.14+0.15 13.5+2.8 6.78 £ 0.12
FIE YRR R 728.2 9.7 17 15914048  1077.04+230.1  2.24+0.16  125.1+109.4 6.05+0.19
oW OKMIKR 189.1 1.78 1.3 17.19+£0.50  1309.0£278.4  1.94+0.18 9.4+6.5 3.52+0.16
K& KRR 115.2 1.28 1.2 17.14 + 0.43 1306.7 £278.1  1.98 +0.14 49+29 3.45 +0.22
WA KBATIAK R 374 0.77 1.6 17.05 + 0.47 1309.9 +331.4  2.28+0.15 2.8+1.6 9.31 4 0.38

E: MR EESHILRWIA RS ] R AP RE O EEbRHEE
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B T B X VE K SUIR LA 75K
Attached Tab. II Water quality status and trophic levels of the studied lakes

WA FR FE B TN (mg/L) TP (mg/L) NH:-N (mg/L)  CODwmn (mg/L) Chla (mg/L) SD (m) TLI

I% A 13 2.17+0.71 0.05 +0.01 0.13 +0.03 435+0.29 0.015 +0.004 0.35+0.04 53.79 +£2.02
BEEET 15 1.71+£0.23 0.08 +£0.01 0.46 +0.24 5.43+0.78 0.021 +0.007 0.35+0.04 61.01 +£2.50
S =i 1.45+0.25 0.07 +0.01 0.28 +0.13 5.52+0.35 0.014 + 0.005 0.55+0.05 53.80 +1.18
e g 1.03+0.14 0.07 £0.01 0.14 +0.07 4.06 £ 0.64 0.012 = 0.003 0.88+£0.18 4773 +2.18

TR 11 2.74+0.51 0.14 +0.02 0.41+0.14 4.92+0.74 0.020 =+ 0.001 0.41 +0.07 58.67 +1.57
K% 6 2.64 +0.45 0.09 £0.01 0.21 £0.05 423+0.27 0.009 + 0.005 0.44+£0.07 53.18 +2.11
[l S8 3 1.03+0.19 0.04 +£0.01 0.24 +0.04 3.60 +0.38 0.007 + 0.003 0.71 +£0.13 49.11 +2.88

T RPEUE Y EbRHE R .
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Attached Fig. Il Sampling sites of lakes in the study area
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Attached Fig. I11 Comparison of the TN between flood and non-flood seasons for each lake
VE: Wilcoxon #EAEGIE, * P<0.05
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Attached Fig. V Comparison of the trophic level index (TLI) between flood and non-flood seasons for each lake
#: Wilcoxon AL, * P<0.05
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Attached Fig. VI Temporal variations in water inflow of the studied lakes (2011-2023)
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