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CASE STUDY TEMPLATE


	Text Field 1: Vale S.A.
	Text Field 3: Water and Climate Change
	Text Field 2: Title: Research for better water management and understanding water-related risks in mining watersheds.
Project Purpose: To evaluate the water risks related to climate and landscape changes, aiming to improve water management at the catchment level. 
	Text Field 5: 6. Environmental Performance
	Text Field 6: In line with the ICMM principles of Catchment-based Water Management for the mining industry and the ICMM's 2022-2024 Strategy, researchers at Vale Institute of Technology have studied the Itacaiúnas River Basin (IRB) to understand its water resources and how deforestation and climate change can impact the water cycle and the water availability for users.
	Text Field 7: Located on the Arc of Deforestation of the Amazon Biome, the Itacaiúnas River Basin (IRB) contains Vale's mines in northern Brazil. The basin drains 41300 km² (an area similar to Denmark or Switzerland) but has lost about 50% of its natural forest since 1980. About 12000 km² corresponds to a set of protected areas (Conservation Units and Indigenous land) named Mosaic of Carajás. Vale operations use around 1% of the mosaic area, and the company helps to protect the conservation units in partnership with Brazilian Institute for Biodiversity Conservation (ICMBio). The industry is the primary water user of the IRB, reaching 70% of the water withdrawal estimate for the watershed, followed by livestock, domestic, and agriculture water use. 

Due to climate change, more torrential rains, floods, and droughts are expected in the following years. These extreme hydroclimatic events can cause water use conflicts, water shortages, and impacts on infrastructure. Managing water-related risks requires climate change adaptation, water management, and disaster risk reduction. And to plan all these issues, it is necessary to understand how climate change and other changes, like land use change, influence water resources.

	Text Field 8: For the case of IRB, we used hydrological modeling, remote sensing techniques, and in-situ data, and the results were presented in a series of scientific papers. By assessing land cover and hydrologic data from 1973 to 2016, we observed that deforestation caused an increase in the Itacaiúnas river to mean, maximum, and minimum monthly discharge, partially counterbalanced by climate variability. The studies also show higher water evapotranspiration in preserved areas compared to deforested areas and that the forest can maintain its evapotranspiration rates during most dry seasons, using the water stored in the soil in the rainy season. Extreme events caused by El-Niño and La-Niña change the water storage in soil and, consequently, the discharge in rivers for up to six months. The results show the importance of forests in providing water vapor to the atmosphere, especially in the dry season, and to climate regulation, highlighting the role of reforestation and forest protection in reducing the impacts of climate change in the region. 

With climate change, the dry month period is expected to be lengthened. An increase in the high flows and a decrease in the reference discharge values used as legal water availability is expected too. Research in progress is evaluating the water scarcity index, analyzing the vulnerability of water springs, and mapping flooded areas in IRB to identify areas most vulnerable to extreme weather events.
	Text Field 9: Our results highlight the importance of thoroughly understanding the hydrological processes and water balance in mining watersheds. The results improve water management in the basin and allow identify and evaluate how water-related risks can impact watersheds.
	Text Field 10: 


