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Abstract

Phosphorus (P) is an essential nutrient in nature, playing a critical role
in plant growth and food production. However, the interplay between
environmental factors and human activities, particularly the excessive
use of P-based fertilizers, can significantly impact P concentrations in
surface waters. This leads to a decline in water quality and serious
environmental consequences, such as eutrophication. This study
investigates the spatiotemporal variations in monthly P concentrations
in global surface waters from 2012 to 2021. To achieve this, data from
various sources such as GEMStat, WATERBASE, WQP, and CESI
were aggregated, integrated, and standardized into a comprehensive
database named GloPhos using machine learning algorithms.
Statistical analyses revealed that the global mean and median P
concentrations were 0.13 and 0.06 mg/L, respectively. Furthermore,
approximately 58% of the monitoring stations recorded P levels
exceeding the permissible limit of 0.05 mg/L. The high-risk stations
were predominantly located in France, India, and the United States.
The findings of this study offer valuable insights for policymakers,
aiding in developing effective management strategies to reduce P
pollution and mitigate eutrophication in aquatic ecosystems. The
proposed GloPhos database is freely available to support researchers
in developing numerical models and future projections, contributing to
efficient water quality management and the optimization of fertilizer

usage.
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Table 2- Location of high-risk stations in terms of eutrophication (P concentrations above 1 mg/lit)
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Median Phosphorus

Country River Longitude Latitude Concentration (mg/l)
Uruguay Canelon Grande -56.281941 -34.498901 1.28
United States Spring Creek -95.436327 30.110495 1.01
United States Santa Ana River -117.645330 33.883349 1.035
United States Salt Creek -96.586122 40.905000 1.11
France Hérault River 3.607640 43.434780 1.142
South Africa Limpopo 28.147722 -25.663172 2.07
India Yamuna 77.687233 27.504122 2.04
United States North Canadian River -97.193919 35.500341 1.3145
Republic of Kosovo Lumi Prishtina 21.00849 42.62408 1.922
France-Belgium Lys 3.34663 50.72797 2.17
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15- Isolation Forest

16- Decision Trees

17- Density-Based Spatial Clustering of Applications
with Noise

18- Yamuna

19- Lys River

20- Lisburg
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1- Eutrophication

2- Dead zone

3- Adige river

4- Total Phosphorus

5- Dissolved Inorganic Phosphorus

6- Dissolved Organic Phosphorus

7- Total Inorganic Phosphorus

8- Total dissolved phosphorus

9- Environment and Climate Change Canada (ECCC)
10- United Nations Environment Programme
11- Dissolved Carbon

12- European Environment Agency

13- Water Framework Directive

14- National Water Information System
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