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MILLENNIUM NUCLEUS UPWELL 
UNDERSTANDING PAST COASTAL UPWELLING 

SYSTEMS AND ENVIRONMENTAL LOCAL AND 
LASTING IMPACTS

The UPWELL Millennium Nucleus seeks to study the co-evolutionary relationships between the sociocultural and 
biophysical systems that have integrated the Humboldt Current System (HCS) of Chile (18-32°S) in the last 
12,000 years. Based on synergies among researchers from various disciplines, we project ourselves as the first 
interdisciplinary center focused on reconstructing long-term dynamics and interconnections among 
oceanographic, atmospheric, hydrological, ecological and social processes. This perspective aims to explore 
patterns and interactions that have operated since the Pleistocene onwards in three coastal zones of Chile that 
differ in coastal upwelling, hydro climatic and ecological conditions, as well as sociocultural trajectories.

To characterize time-space variations in the feedback relationships in HCS socio-ecological systems, there are 
five work packages: Paleo-Upwelling, Humboldt Biogeochemistry, Humboldt Ecology, Human-Environment 
Interaction and Social Impacts. UPWELL will reconstruct the history of the socio-ecological systems of the HCS, 
providing elements to preserve one of the most important upwelling systems in the world. Thus, we seek to 
become a benchmark that provides key knowledge to face challenges imposed by climate change, in terms of 
mitigation and adaptation of these socio-ecological systems. Through the strengthening and creation of formal 
international and national collaboration networks, we are looking forward to generating integrative scientific 
instruments to outline the principles of sustainability of upwelling systems.

Research lines: 
• Human-Environment Interaction
• Humboldt Biogeochemistry
• Humboldt Ecology
• Paleo-Upwelling
• Social Impacts

Focus Area: Environment and Society
Speciality: Earth Sciences, Ecology, Archeology
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Director:
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Deputy Director:
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Host institutions:
Center for Advanced Studies
in Arid Zones (CEAZA)
University of Valparaíso
Pontifical Catholic University
of Chile

Associate Researchers:
Catalina Aguirre; Bernardo 
Broitman; Claudio Latorre; Antonio 
Maldonado. 

Assistant Researchers:
Boris DeWitte; Chris Harrod; César 
Mendez; Marcelo Rivadeneira. 

Junior Researchers:
Carlos Lara; María José 
Martínez-Harms; Francisca 
Santana; Jimena Torres; Adriana 
Aránguiz.

Senior Researchers:
Laura Farías; Sergio Navarrete; 
José Rutllant; Calogero Santoro. 
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Millennium Nucleus

>> OUTREACH ACTIVITIES:

• Talk cycle “Cambio climático en el pasado, presente y futuro 
del norte de Chile” (“Climate change in the past, present and 
future of the north of Chile”).

• Seminar "Mujeres UPWELL: Información del pasado para 
comprender el futuro" ("UPWELL Women: Information from 
the past to understand the future ").

• PME "Tiempos de muralismo" ("Times of muralism "), 
scientific murals co-created with the community in the study 
areas of the UPWELL Millennium Nucleus.

• PME "Caracola: Historias de investigación con las 
comunidades" ("Caracola: Stories of research with the 
communities ") Audiovisual capsules and podcast developed 
with the community in the study areas of the UPWELL 
Millennium Nucleus.

.

>> MAIN ACHIEVEMENTS:

• Development of the first reconstruction for the 
evolution of socio-ecological systems in Chile 
over the last 3,500 years.

• Generation of historical baselines for the bio 
geochemical, ecological, cultural, and 
hydrological patterns and processes of the 
northern coast of Chile.

• Publications in high-impact scientific journals, 
positioning our researchers as international 
references.

• Preparation of scientific instruments for 
decision makers, such as the updates to 
Nationally Determined Contributions (NDCs) 
and the approvals of reports of the 6th 
Assessment Report of the Intergovernmental 
Panel on Climate Change (IPCC).
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