CASE STUDY TEMPLATE

Name of member Vale S.A.

Project purpose 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.

ICMM priority themels) (eg water]  wWater and Climate Change

ICMM Mining Principle (eg 6: 6. Environmental Performance
Environmental Performance)

Case study title

Summary. This should be no more In line with the ICMM principles of Catchment-based Water Management for the

than one paragraph and cover the  mining industry and the ICMM's 2022-2024 Strategy, researchers at Vale Institute of

five elements of who, what, why,  Technology have studied the Itacailinas River Basin (IRB) to understand its water

where & when. resources and how deforestation and climate change can impact the water cycle and
the water availability for users.

Body copy. Be brief and follow Illustrate the problem

the basic principle of most Located on the Arc of Deforestation of the Amazon Biome, the Itacailinas River Basin
newsworthy information first, (IRB) contains Vale's mines in northern Brazil. The basin drains 41300 km? (an area
important de.talls Sec_ond a_nd similar to Denmark or Switzerland) but has lost about 50% of its natural forest since
SEE Sl Il T Al 1980. About 12000 km?2 corresponds to a set of protected areas (Conservation Units
Use headings to break up the text.  and Indigenous land) named Mosaic of Carajas. Vale operations use around 1% of

Quotes/stats: a case study can the mosaic area, and the company helps to protect the conservation units in

be brought to life by a quote from partnership with Brazilian Institute for Biodiversity Conservation (ICMBio). The

a beneficiary, local stakeholder industry is the primary water user of the IRB, reaching 70% of the water withdrawal
or employee. Well placed and actimata far tha wiatarchad fallanad b lviactanl, Aamactic and anricnltira wiatar

engaging stats can have the same Define how the problem was solved

effect. Try to incorporate quotes For the case of IRB, we used hydrological modeling, remote sensing technigues, and

and relevant stats wherever in-situ data, and the results were presented in a series of scientific papers. By

possible. assessing land cover and hydrologic data from 1973 to 2016, we observed that
deforestation caused an increase in the Itacaiinas 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

oviante raticad hv FLLNHAA and | a_NliAa ~rhanna tha watar etarana in enil and

Describe the impact

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.

Links. Please povide us with a
WeTransfer or DropBox link to hi-
res image (>1mb in size] and other
multimedia that you think pertinent
(eg graphics or links to YouTube
films). If you would like your case
study to be considered for a caption
film, please also share raw footage.
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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.
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