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  . . helps maintain river systems, reduce the amount of sediment and erosion, and restore aquatic ecosystems [@bib3], [@bib4], [@bib5]. Stone pine plantations can prevent soil erosion in the Midwest, which can mitigate stormwater runoff in the region, especially in the USA Midwest. In this study, we collected data from 109 stone pine plantations in four states in the USA Midwest to estimate the
effects of early harvest on soil erosion and water conservation. A review of studies concerning the effect of harvesting on erosion was conducted to evaluate the methods, reporting rate, scale and the unit used to evaluate erosion, and these studies were divided into three categories: long-term, short-term, and annual harvest studies. It is believed that more accurate results can be obtained from long-term
studies than can be obtained from short-term studies or annual harvest studies. Based on the literature review, three models were used to evaluate the effects of erosion. Stone pine plantations are the most common land use in the Midwest region of the United States, and the number of these plantations has been increasing steadily for over three decades [@bib2]. However, the effects of harvesting on

the environment have not been quantified, particularly for erosion. [@bib1], [@bib2], [@bib6], [@bib7], [@bib8], [@bib9], [@bib10]^,^[@bib11], [@bib12], [@bib13], [@bib14], [@bib15] found that the removal of trees during harvest can change soil properties, structure, hydrology, and biota. In [@bib1], [@bib8], [@bib9], [@bib10], [@bib11], [@bib12], [@bib13], [@bib14], [@bib15],
[@bib16]^,^[@bib17], [@bib18] and [@bib19], [@bib20], [@bib21], [@bib22], [@bib23], [@bib24], [@bib25] studies used a 3-year harvesting, and [@bib1]^,^[@bib26] reported that in 3 years of 82157476af
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