
Global Change and Human Health Institute
a collaboration between the University of Oklahoma and the Universidad 
Nacional de San Agustin, Arequipa, Peru

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 Ballón 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.



Principal Investigator for the University of Oklahoma:
Ming Xue, Professor of School of Meteorology and Director of the Center for Analysis and Prediction of Storms (CAPS)

Principal Investigator for UNSA: 
Hector Novoa, Professor, Department of Civil Engineering.

Project Description:
This project will allow UNSA to establish its own regional climate modeling capabilities that support climate research and applications 
critical to the Arequipa region and Peru. The researchers are developing a system that will be able to simulate all forms of weather, 
including precipitation, temperature, humidity, and winds, accurately than global climate models. The regional climate model 
projections will include land and hydrological states, such as soil moisture and temperature, river stream, flooding and drought 
conditions. The output can be used to drive many downstream impact models, such as groundwater hydrology, river stream, 
landslide, air quality, crop production, energy (consumption and generation), economics, social impact and sustainability and health-
disease models. The results will provide guidance for Climate adaptation and mitigation policies.

Mean daily precipitation (mm/d) during 
2015-2019, from (left) GPM IMERG 
precipitation estimation, (middle) 3-km 
grid-spacing WRF RCM simulation using 
ACM2 PBL schemes, and (right) WRF 
RCM simulation with MYNN PBL scheme 
(from Huang, Y. et al. (2023)).

GLOBAL CHANGE & HUMAN HEALTH PROJECT IN FOCUS:
Very-High-Resolution Regional Climate Dynamic Downscaling 
& Hydrological Simulations for Peru & Arequipa Regions

Products to date:
Published papers:

• Chen, M. et al., Cross-examine the precipitation products by the rain gauge, remote sensing, and WRF simulations over a South 
American region across the Pacific coast and Andes. Atmosphere, 2022, Vol.13, 10:1666. https://doi.org/10.3390/atmos13101666

• Hu, X.-M. et al, Effects of lower troposphere vertical mixing on simulated clouds and precipitation over Amazon during the wet 
season. J.G.R. Atmospheres, 2023, Vol. 128, 12. https://doi.org/10.1029/2023JD038553

• Huang, Y. et al., Convection-Permitting Simulations of Precipitation over the Peruvian Central Andes: Sensitivity to Physics 
Parameterizations. J. Hydrometeorology, 2023. DOI: 10.22541/essoar.168500290.09079234/v1

Conference Presentations:
• Chen, M., et al., (2023, April 24-28). Statistical and hydrological evaluation of precipitation estimates and simulations from the 

remote sensing technologies and WRF modeling over the Peruvian Andes region, EGU General Assembly, Vienna, Austria. 
https://doi.org/10.5194/egusphere-egu23-17124

• Chen, M., (2023, January 8-12). The Recent Improvement and Advances of the Coupled Routing and Excess Storage (CREST) 
Distributed Hydrological Model.  (Online) AMS 103rd Annual meeting, Denver, CO. 
https://ams.confex.com/ams/103ANNUAL/meetingapp.cgi/Paper/416853

• Huang Y. et al., (2022, December 12-16). Characteristics of Precipitation and MCS over the Peruvian Central Andes based on 
Convection-Permitting Simulations,” AGU Fall Meeting, Chicago, IL. 
https://agu.confex.com/agu/fm22/meetingapp.cgi/Paper/1195539

• Huang, Y., (2021, December 13-17). Convection-Permitting Regional Climate Simulations over South America and the Peruvian 
Central Andes: Evaluation of Precipitation and MCS Simulations. AGU Fall Meeting, New Orleans, LA. https://agu2021fallmeeting-
agu.ipostersessions.com/?s=A8-A3-C9-83-2A-48-C5-B0-72-9E-E3-46-AD-14-1A-7E

Other:
• Established a high-resolution regional climate modeling system optimized for Peru
• Generated unique past and future climate simulations datasets
• Provided UNSA students training on weather, climate and hydrology modeling.
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