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The Global Change and Human Health (GCHH) Institute is a bilateral program designed to facilitate collaboration between the
University of Oklahoma and the Universidad Nacional de San Agustin (UNSA). This bold new partnership, co-directed by UNSA’s
Dr. Evelyn Castro and OU’s Dr. Tim Filley, aims to create a vibrant research, education, and innovation ecosystem where teams of
faculty, students, and stakeholders from the public and private sectors work together to address vexing social, economic,
environmental, and technical challenges.

Established in 2021 with a grant from UNSA, the GCHH Institute is located on the UNSA campus in Arequipa, Peru, and
administered jointly by the Office of the Vice Rector for Research at UNSA and OU'’s Institute for Resilient Environmental and
Energy Systems (IREES) through its Latin American Sustainability Initiative (LASI). This novel arrangement facilitates co-
development of the research, administrative, and technical infrastructure needed to support multi-year collaborations and
further strengthen cross-cultural ties that are essential for advancing the Institute’s mission.

The GCHH Institute currently focuses efforts in three key areas, each supported with center-level infrastructure: building
resilience to climate change, advancing One Health, and designing adaptive social systems. These three centers and a network of
four interrelated and interdisciplinary inaugural projects were launched with bold ambition— to enhance UNSA’s research and
educational capacity, improve regional decision-making, increase protection and sustainable use of Arequipa’s natural resources,
improve environmental quality and human health of Arequipa and its communities, and strengthen local and regional economy in
sectors important to health, food, energy, water, and sustainable development.

Center for Climate Change (CCC)

The signature project of the CCC is co-led by OUs’ Dr. Ming Xue and UNSA’s Dr. Hector Nova. Global climate projections, lacking
local-level data and knowledge, are too coarse and imprecise to inform effective prevention and response efforts needed to
address the increasingly extreme climate change impacts in Arequipa. This project will use state-of-the-art dynamical downscaling
to improve climate prediction and help local and regional decision-makers develop mitigation and adaptation strategies.

Center for Human Health (CHH)

The CHH sponsored two projects. One effort co-led by OUs’ Dr. Javier Jo and UNSA’s Dr. Eveling Castro, promotes the
convergence of research expertise for the discovery, innovation, and utilization of new knowledge and state-of-the-art technology
for tackling high-incidence diseases in the region of Arequipa. A second project co-led by UNSA’s Dr. Jorge Ballén and OU’s Dr.
Roger Harrison will focus on gaining a deep understanding of fundamental physical and biological processes that inform
innovation, manufacture, and use of novel biotechnology, such as the manufacturing of nano-biomaterials for precision
photothermal treatment of cancer cells and models for assessing and staging severity of COVID 19 Pneumonia.

Center for Adaptive and Resilient Social Systems (CARSS)

The inaugural CARSS project is co-led by OUs’ Dr. Hank Jenkins-Smith and UNSA’s Dr. Jesus Silva Fernandez. Their dynamic
multidisciplinary research team will co-design and develop accurate, adaptive, and predictive surveillance on key aspects of
human health and climate change for resilient social systems. Working with local and regional stakeholders, the team is
establishing baselines with historical and current data to generate adaptive modeling that delivers science-based information to
decision and policymakers at local and regional levels.



GLOBAL CHANGE & HUMAN HEALTH PROJECT IN FOCUS:
Creation of the Center for Monitoring and Control of Public
Health, Arequipa

Principal Investigator for the University of Oklahoma:
Hank Jenkins-Smith, Director, Institute for Public Policy Research &
Analysis

Principal Investigator for UNSA:
Jesus Silva Fernandez, Professor, College of Systems Engineering

Project Summary:

Problem: Effective public health policy formulation and implementation
in Arequipa has been hampered by a lack of timely, accurate, and
sustainable flows of data, data analytics, and data visualization available

to pO“Cymakers' From left to right: Andrés Gonzdlez, David Ebert, Dean Hougen, Aaron
Wendelboe, Jestus Silva, Henry Polanco (Vice Rector for Research, UNSA),
Objectives: Hugo Rojas (Rector, UNSA), Victor Maqque, Charles Kenney, Hank Jenkins-

* Develop a sustainable flow of high-quality disease indicators that are Smith, and Charles Nicholson.

prepared for analysis

* Develop descriptive, predictive, and prescriptive analysis and
modeling tools

* Integrate and visualize these data with engaged public health policy
decision-makers

* Institutionalize these processes in a sustainable Center for Monitoring
and Control of Public Health in Arequipa (CMCPH)

Deliverables:

* Automated scripts for recurrent MINSA data downloading, processing,
deidentifying, aggregation, and storing in DB

* Modeling different parameters at multiple spatial segregations for
Peru; code for creating and evaluating SEIR compartmental models Arequipa regional and public health authorities support the Center for
using differencing; genetic algorithm (GA) implementation for SEIR Monitoring and Control of Public Health
model parameterization; time-series modeling and prescriptive-
analytics functionality

* Peruvian version of PanViz with all the current features, including visual decision support tool

* Peru and Arequipa health policy subsystem actors and coalitions map

* Organizational design for a sustainable center for decision support

Products to date:
Conference Presentations:
* Bridges, N. et al., (2023, July 26-28). Modeling COVID-19 Disease Transmission with Dynamic Mode Decomposition. INFORMS
Healthcare Toronto, ON, Canada. https://www.abstractsonline.com/pp8/#!/10855/presentation/937
* Unterbrink, J. et al., (2023, May 20-23). Monitoring and Forecasting the COVID-19 Pandemic in Peru. |ISE Annual Conference.
New Orleans, LA. https://oklahomaanalytics.com/wp-content/uploads/2023/06/MonitoringForecastingCOVIDPeru-
[ISE2023.pdf
* Mejia-Huayhua, Jose et al., (2023, Oct. 5-7). Prototipo de Vigilancia Global de Salud Publica con Proceso de Inteligencia de
Negocios para Toma de Decisiones [Online presentation). Congreso Universitario CUICIID. Madrid, Espaia.
https://dialnet.unirioja.es/servlet/articulo?codigo=8875751

Other:
* A plan for a Center capable of transforming Arequipa’s ability to respond to threats to public health
* Training and capacity-building through workshops and 23 seminars presented at UNSA
* Developing collaboration between UNSA leaders, regional health authorities, and key government agencies.
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