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Abstract: Lakes and reservoirs (collectively termed lake-reservoirs) are critical for both the green, high-quality development of the Yangtze 

River Economic Belt and for securing drinking water for its urban centers and the Beijing-Tianjin-Hebei-Henan region. Understanding the 

spatial distribution and water quality trends of these drinking water sources is therefore essential for enhancing security management. This 

study compiled a dataset of prefecture-level and county-level centralized drinking water sources across the belt's 11 provinces by integrating 
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ecological and environmental statistics. The results reveal that, of the 1,557 centralized drinking water sources in 2025, 762 (49.0%) are 

lake-reservoir types, distributed across 23 lakes and 682 reservoirs. Over the past decade, the number and proportion of these sources have 

increased significantly, underscoring their growing importance. Long-term Landsat satellite remote sensing indicates that since 1986, the 

Secchi disk depth (SDD), a measure of water transparency, has shown a significant increasing trend across these water bodies, rising from 

1.41 Ñ 0.78 m in 1986 to 1.94 Ñ 1.35 m in 2024. However, trends diverge between water body types, with lake transparency declining while 

reservoir transparency has improved markedly. Furthermore, an analysis of five key water quality parametersðdissolved oxygen, total 

nitrogen, ammonia nitrogen, total phosphorus, and biochemical oxygen demandðin 47 drinking water source lake-reservoirs from 2005 to 

2024 shows an overall improvement. Concentrations of total nitrogen and total phosphorus decreased from 1.90 mg/L and 0.100 mg/L in 

2005 to 1.30 mg/L and 0.052 mg/L in 2024, respectively. Despite this overall trend, total nitrogen concentrations in reservoirs have not 

improved significantly and have even increased in some instances. Consequently, the protection, governance, and sustainable development 

of these vital water sources continue to face challenges, including excessive external pollution loads, increased internal nutrient release, 

high nitrogen and phosphorus concentrations contributing to cyanobacterial blooms, degradation of submerged vegetation, biodiversity loss, 

and the increasing frequency of extreme hydrological events due to global climate change. 

Keywords: lakes and reservoirs, Yangtze River Economic Belt, centralized drinking water sources, water quality, transparency  
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Fig. 1 Spatial distributions of drinking water lakes and reservoirs, and sampling sites with long-term water quality monitoring 
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Tab.1 Number and proportion of different types of drinking water sources in 11 provinces along the Yangtze River Economic Belt in 2025 

 
 

   
 

   

 
 42 4 2 48 87.5% 8.3% 4.2% 

 171 51 9 231 74.0% 22.1% 3.9% 

 
 14 34 1 49 28.6% 69.4% 2.0% 

 61 180 3 244 25.0% 73.8% 1.2% 

 
 2 14 0 16 12.5% 87.5% 0.0% 

 34 36 0 70 48.6% 51.4% 0.0% 

 
 22 3 1 26 84.6% 11.5% 3.8% 

 128 31 21 180 71.1% 17.2% 11.7% 

 
 11 28 0 39 28.2% 71.8% 0.0  

 66 87 1 154 42.9% 56.5% 0.6% 

 
 5 26 0 31 16.1% 83.9% 0.0  

 44 102 7 153 28.8% 66.7% 4.6% 

 
 7 27 0 34 20.6% 79.4% 0.0  

 78 91 1 170 45.9% 53.5% 0.6% 

 
 9 21 10 40 22.5% 52.5% 25.0% 

 40 59 24 123 32.5% 48.0% 19.5% 

 
 25 31 0 56 44.6% 55.4% 0.0% 

 52 74 0 126 41.3% 58.7% 0.0% 

 
 / / / / / / / 

 84 18 0 102 82.4% 17.6% 0.0% 

 
 4 0 0 4 100.0% 0.0% 0.0% 

 4 0 0 4 100.0% 0.0% 0.0% 

 
 141  188  14  343  41.1% 54.8% 4.1% 

 762  729  66  1557  49.0% 46.8% 4.2% 
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Fig. 2 Changes in the proportion of different types of centralized drinking water sources at the prefecture-level (a-c), prefecture-level and 

county-level (d-f) of the 11 provinces along the Yangtze River Economic Belt in 2016 and 2025 (Note: Zhejiang Province does not 

distinguish between prefecture-level and county-level centralized drinking water sources; Yunnan Province and Jiangxi Province lacked a 

list of county-level centralized drinking water sources in 2016) 
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