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RESUMEN

La contaminacién por metales pesados en suelos y sedimentos exige enfoques
espaciales que permitan ubicar y priorizar zonas de atencion para la gestion
ambiental. Este estudio tuvo como objetivo desarrollar un modelo ambiental para
evaluar la contaminacion de Pb y As en suelos superficiales y sedimentos de la
Unidad Hidrografica 499691 (Junin, Peru), con el fin de identificar areas
contaminadas y contrastarlas con los estandares de calidad ambiental
pertinentes. Para ello se integraron bases de datos del INGEMMET, se realizaron
analisis exploratorios, se aplicaron transformaciones box-cox, y métodos de
interpolacidn Kriging para evaluar zonas con potencial contaminacion, asi mismo
se evaluaron métricas de error para cuantificar el desempefio de los modelos.
Los resultados muestran, en sedimentos, concentraciones promedio de 21.07
ppm de Pby 11.08 ppm de As, y en suelos, 108.44 ppm de Pb y 50.35 ppm de
As, con una marcada heterogeneidad espacial. Los modelos indicaron un buen
desempenfio para As, pero con limitaciones de prediccion para Pb. El contraste
con estandares de calidad ambiental para suelos y valores guia canadienses
para sedimento, evidenciaron excedencias localizadas en ambitos agricolas y
residenciales, lo que sugiere riesgos potenciales para usos sensibles del suelo y
del recurso hidrico asociado. En conclusién, el modelamiento geoestadistico
desarrollado permitié evaluar e identificar areas de contaminacion criticas por Pb
y As en la U.H 499691 y provee una base técnica para la priorizacién de
monitoreo y la toma de decisiones para su gestion ambiental.
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ABSTRACT

Heavy metal contamination in soil and river matrices requires spatial approaches
that allow areas of concern for environmental management to be identified and
prioritized. The objective of this study was to develop an environmental model to
assess Pb and As contamination in surface soils and sediments in Hydrographic
Unit 499691 (Junin, Peru), in order to identify contaminated areas and compare
them with relevant environmental quality standards. To this end, INGEMMET
databases were integrated, exploratory analyses were performed, Box-Cox
transformations were applied, and Kriging interpolation methods were used to
evaluate areas with potential contamination. Error metrics were also evaluated to
quantify the performance of the models. The results show average
concentrations of 21.07 ppm of Pb and 11.08 ppm of As in sediments, and 108.44
ppm of Pb and 50.35 ppm of As in soils, with marked spatial heterogeneity. The
models indicated good performance for As, but showed limitations in predicting
Pb. Comparison with environmental quality standards for soils and Canadian
Sediment Quality Guidelines revealed localized exceedances in agricultural and
residential areas, suggesting potential risks for sensitive uses of soil and
associated water resources. In conclusion, the geostatistical modeling developed
allowed the assessment and identification of critical contamination areas by Pb
and As in the H.U 499691 and provides a technical basis for monitoring

prioritization and decision-making in environmental management.
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