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Introduction Results Conclusions
The increasing global interest in electric vehicles and low-carbon technologies have been | Baseline model (1994-2019) and validation Concerns about the impacts of lithium mining water use have been mounting.
driving the global Lithium produc’Fion b}/ 20% per year since 200.0 with a projection of stronger * The simulated drawdowns mostly match the magnitude and pattern reported in other groundwater This study developed an ABM model to represent the dynamics of Li mining-
growth soon. Salar de Atacama in Chile, as the most economically feasible extraction place, models about Salar de Atacama. community-aquifer interactions in SAA. The model evaluates the potential impacts
become an investment hotspot that attracts global investors rushing into the arena of Li-mining. .

The modeled drawdowns accurately reflect the measured level in selected sites, capturing both the of future mining projections on the aquifer conditions and mining-induced social

oscillations caused by natural processes and the effects of brine pumping. o o stress and investigates how such impacts are affected by the uncertainties
The trend and patterns in simulated social stress generally match the actual timeline of mobilization embodied in groundwater dynamics. Hereby we conclude that:

* Massive water withdrawals events in the Salar de Atacama.

° 1 1 3 3 o oy ® .

Pumping rate has increased from 0.1 m /s to 1.om /s ) > Adjacent communities are more vulnerable, but the distant ones endure longer
* Concerns on local groundwater depletion, associated Il Future scenarios (2020-2030) D acts

impacts on the local ecosystem and social livelihood 2000 po— - /B | (BAU): follow th , P

. : : . = , , sl W ek it usiness-as-usua . follow the same growth rate el e . . «  epe . .
* Intensified social conflicts and riots S |17 SR e T v Mining-commitment (MC): strictly follow company’s sustainable » Lithium mining water use significantly affects local community's wellbeing
* Delayed regulatory actions and sustained impacts 1200 development plan ) o . .
£ w0 v Maximum-allowed (MA): rapidly increase to the maximum » Material uncertainties of groundwater delay feedback, causing mismatched
~ 2 » allowed quota : PP
Lithium mining process in Salar de Atacama 5 Albemarle Permitted water right v Mining-recession (MR): reduce the pumping rate to the level evolution of dynamics in both systems
* Research Question Ly e o PCIOTTEyWeregrantedan epansion concession > A possible striking increase in social stress resulting from the recent social shift
How do the Li-mining industry's pumping behaviors affect the groundwater conditions and , , , towards overburden, underlining the importance of building resilience in
Simulated groundwater system Simulated social system

stress dynamics of local livelihoods, under various mining production projections?

(a)

* Research Objectives -
Understand how uncertainties in groundwater levels affect community stress and feedbacks 5
Understand the critical range of stress thresholds in social systems 7 -\ )

—— Business-as-usual (BAU)

@ _ ® , . . . regulatory practices.
———  Mining-commitment (MC)

Summer
—— Maximum-allowed (MA)

e — Miningrecassion (M The results of our model suggest the need and potential for incorporating some

e O o | om0 o o o - > pathways in the future that may help increase stress threshold and build community
(b) Peine Socaire Camar Talabre k | l ] I o . .
. . g | | _ resilience. Some future model improvements may include:

Based on empirical studies about the unique human-aquifer interactions in Salar de Atacama, J\/\/WWV\/\\A/W/ W\/\/\/W\MN AWWM% 1 MIW\W’W ‘ » Early warning and awareness mechanism

we used an agent-based modeling (ABM) approach with data from national statistics, company A0 2S00 20035030 000 225000 2025200  Companies share their projections of impact and potential warning signs with
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-reports,- emPIrlcaI StUdIeS, and monltOrlng S.Ites, and bUIIt an ABM Of mlnlng-COmmunlty-aQUIfer giz 5_1.4 g M ;g J\A/\/\/\/\/\N Iocal people} thereby altering the reference pointfor peoplels Sense Of Change
interactions in Salar de Atacama (MCA-SdA, link to model) . - e : : : L
| I XD = = — G » Access to timely information on mining impacts
i ini 2020' — IBAzljJ3O 20Iz\jl)ining-coz::lzr::itmentzlc\ilaco 2020Maximi(r)jillowed2(ﬁz > Miningz-(r)jcsession ?\;IJ;O . ! l —MC MR - Communites n Ber M M H H 1
s v . e " o 2020 2022 2024 2026 2028 2030  Residents are no longer subject to the changes in their location but have a
i ||» Fig 4. Evolution of groundwater drawdown under four scenarios Fig 5. Evolution of simulated social dynamics under four scenarios . .
D broader understanding of the whole basin.
s Y entnmenaie— Il Stress threshold » Climate uncertainties
Vamwe v - 7 = 7 “—§—stressor) — o . . . . .
: T Scenarios of expansion in mining water use (BAU & MA) Scenarios of reduction in mining water use (MC & MR] Coupll.ng with c.Ilmate models to understand how climate change contributes
§ ;? ;4—% %i lCommunitiesintheNorthodeA \ |CommunitiesintheEastodeA l [CommunitiesintheNorthodeA ] [CommunitiesintheEastodeA | to SOCIO_eCOlOglcal Changes.
2 - a%% 1 » Other important factors require future efforts with other methods or in broader
< S8 E . T
; 25E EHEEEE EEEEE . e disciplines.

Hydprological system

* e.g., the cultural relations with water; pathways that are not explicitly

Fig 2. Modeling framework designed or could not be translated into models
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Three major stressors:

* Drought stress (level of vegetation drying)

* Population stress (labor influx by mining industry)
* Mining stress (scale of mining, proximity to mining)  Fig 3. Interface view of MCA-5dA Eastern residents have diverse mining-related impacts and are more | Once mining water use declines, the stressed northern population
Stress relief mechanism: vulnerable to such impacts, especially when extraction (and water rises more quickly, and they turn to be more vulnerable and perceive
* Financial compensation from mining companies pumping) activities are intensive. long-lasting impacts once mining largely lessens.
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https://www.comses.net/codebases/553e8c66-1a3f-48f6-9420-be80c66e0398/releases/1.0.0/

