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Introduction

* Professional Background

Joined TAMUCC in 2008
Professor of Geospatial Science
Department of Computer Science

College of Engineering and Computer
Science

Affiliated Research Faculty at CBI
Director, GCL Lab

Program Director/Pl (NIFA-funded),
CODE-AG,REEU

* Fall 2025 — My First FDL

Yuxia(Lucy) Huang, Ph.D

Room: RFEB 310A
361.825.2646

lucy.huang@tamucc.edu

Dr. Yuxia (Lucy) Huang is a Professor of Geospatial Science and Director of the
GeoCommunity Lab. She holds a M.S. in Computer Science from South China Normal
University and a Ph.D. in Geography/Geographic Information Science (GIScience)
from University at Buffalo, State University of New York. Her research interests focus
on geospatial data science and its applications in public health, including spatial

J analysis, modeling, machine learning, healthcare accessibility, and participatory GIS.

GeoCommuni yLab

e i = e ]
- ) & N « 1) S
¢ 0 = A : B ST
e § a7 VRt T A ¢

¢ =
.- £ R X -
v all B P - #

Our Mission

The mission of the GeoCommunityLab is to advance sustainable and community-centric decision-making through the application of geospatial data

science. Leveraging data-driven insights, the lab works collaboratively with communities to address complex challenges and seize opportunities that

GEL

GeoCommunityLab
Geospatl DteScince o Commurty mpat

foster positive societal change.


codeag.tamucc.edu
reeu.tamucc.edu
https://sites.google.com/view/tamucc-gcl/home

FDL Fall
2025:
Purpose

T

e Explore new research directions on
GeoAl in public health

mm Proposed Research Topic

e Apply explainable GeoAl to
investigate spatial patterns of opioid
use and chronic conditions among
Medicare elderly beneficiaries in
Texas




Mid-August — Mid-October | Research

* Developed methods and conducted data analysis using explainable GeoAl to study
spatial patterns of chronic opioid use among Medicare elderly beneficiaries in Texas

e Explored a new research topic on the health impacts of outdoor thermal exposure.

Mid-October — Mid-November | Professional Development

2 O 2 5 ¢ e Visited Dartmouth College for research and curriculum development
° e Attended the APHA Annual Meeting in Washington DC

[ ] [ )
A Ct I V I t I e S Mid-November — Mid-January | Dissemination & Scholarship

* Presented research at the AGU annual meeting
e Prepared research for presentation at the 2026 AAG Annual Meeting (March 2026)

° °
& I I I I Ie I I n e e Continued manuscript development and preparation

memd  Throughout FDL | Student Mentoring

e Continued advising and supporting MS and PhD students
e Maintained progress on student research and academic milestones




Why Do These
Topics Matter?

* Chronic opioid use
* How common is chronic opioid use among older adults?
* Where are the high-risk areas?
* What factors may explain these geographic differences?

* Outdoor heat exposure
* How much heat do people actually experience?
* Where are the hottest places?
* How can we reduce exposure and protect health?

COMMON GOAL

Use location-based information to identify risks,
understand geographic disparities, and improve public
health

Opioid Prescription Fills Among
% Older Adults, 2020-2021

One Opioid $\ Four or More Opioid
Prescription ~ Prescriptions
During the Year { During the Year
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Adults Aged 65 and Older

Source: AHRQ Medical Expenditure Panel Survey istical Brief #551, Any Use and “Frequent Use” of Opioids among Adults
Aged 65 and Older in 2020-2021, by Socioeconomic Characteristics.
https://meps.ahrq.gov/data_files/publications/st551/stat551.shtml
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Detroit, MI - Heat Resilience Starts Here: Cooling Detroit's Bus Stops



https://www.treeequityscore.org/stories/detroit-shade
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Accomplishments:

Spatial Pattern of Medicare Part D Chronic Opioid Prescription GEL
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2026 AAG Annual Meeting, March 17-21, San Francisco, CA
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FDL Fall 2025
Accomplishments:

Outdoor Thermal
Exposure Research

* Developed the first urban
micrometeorological dataset
for assessing outdoor thermal
exposure in a coastal city

* Presented preliminary findings
at the 2025 AGU Annual
Conference

e Extended the research into an
MS thesis topic

* Established a foundation for
continued research on
outdoor thermal exposure and
its health impacts
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Background:

Corpus Christi, Texas, is a coastal city with a
humid  subtropical climate and semi-arid
influences, producing prolonged summer heat and
humidity. Despite frequent sea breezes, limited
nighttime cooling and consistently high moisture
levels substantially intensify thermal exposure.
These conditions frequently produce heat waves
with extremely high temperatures and heat index
values that pose significant public health risks to
vulnerable  populations.  Understanding  the
underlying micrometeorological drivers of
thermal exposure is necessary to guide targeted
local heat-mitigation planning.

Objectives:

++ Collect micrometeorological observations across
diverse urban forms.

% Characterize key drivers of outdoor thermal
exposure in a coastal city.

« Evaluate how shading and surface type shape
thermal comfort.

Instrumentation:

MaRTy (Middel & Krayenhoff 2019), a mobile

biometeorological station with

++ Six-directional ~ shortwave  and
radiation sensor

% GPS and Wind Sensors

longwave

Study Setting: TAMUCC campus

Five Campaign:

“ Five representative summer/fall days in 2025:
July 20, July 23, August 30, Sept. 20, Oct. 18.

% Hourly transects conducted at walking speed
along 28 fixed sample locations.

“ Each stop at the sample sites include a 45-
second stop to minimize sensor lag; data logged
at 2-second intervals.

« Sample sites span a diverse range of microscale
environments, such as grass, asphalt, concrete,
tree-covered areas, tunnels, and urban canyons.

A Case Study in Corpus Christi, Texas
Yuxia Huang, Lihong Su, Sainadth Pagadala
Texas A&M University-Corpus Christi, Corpus Christi, United States

Data Processing:
% Mean radiant temperature (7,,,,)

% The uniform temperature of an imaginary :
environment in which a person would receive i

the same net radiant heat exchange as they I =

do in the real, non-uniform environment.

4|28 Wi(arK; + ailL
Toe = A t(a;:al 1 1)_273.15

a, =0.70 shortwave absorption
a; =0.97 longwave absorption o
W; =0.06 (up/down), 0.22 (other) I
K; = Shortwave radiation component
L; = Longwave radiation component
o = the Stephan-Boltzmann constant
+% Two thermal comfort indices:
+“ Physiological Equivalent Temperature (PET)
«+ Universal Thermal Climate Index (UTCI)
+ Fisheye photo process
“ Modified Steyn Version

+ Quantify sky view factor (SVF) and
characterize shading

2025 AGU Annual Meeting, Dec. 15-19, New Orleans

Figure 1. Study area and fisheye photos of sample sites on TAMUCC

"[SVF=0.96, Site Albedo=0.12,
Surface type: grass .,

"[SVF=0.58, Site Albedo=0.15,
'surface type: concrete ..

"[SVF=0.27, Shte Albedo=0.15,
Surface type: concrete
* Shade type: treo (Washingtonia robusta)

Micrometeorological Assessment of Outdoor Thermal Exposure in a Coastal Urban Environment GEL
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Figure 5. Upper hemisphere fisheye
Original vs Segmented.
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Figure 3. Tygrr, PET, and UTCI at selected sites on Oct. 18.

Figure 4. MaRTy Sensor Specifications

Figure 6. Grouped View Factors

Results and Discussion:

Our findings indicate that, consistent with studies
in both humid continental and arid desert climates,
shade and ground surface type are key factors in
reducing daytime heat exposure. However, their
effectiveness varies with wind conditions,
highlighting the importance of local airflow patterns
in modulating thermal comfort.

Conclusion: This study provides the first urban
micrometeorological dataset for assessing outdoor
thermal exposure in a coastal city, offering a
foundation for targeted heat-mitigation efforts.

Acknowledgement:

The authors thank Tom Su for help with data
collection and fisheye photography. This project is
supported by NSF (Grant No. 2112631).
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FDL Fall 2025
Accomplishments:
Curriculum Development

e Course observation at Dartmouth
College

* Geographic Information
Systems

* Geographies of Health
* New course development based on
insights gained during FDL
* GIS in public health -Graduate

* Alin Geospatial Science —
undergraduate/graduate,
scheduled for Fall 2027



Conrad Blucher Institute for Surveying and Science Please join us in congratulating Geospatial Systems [ngineering student Emily 1.
( 1304 followers Brennan for successfully defending her thesis, titled “Understanding Obesity Self-
o ® Awareness in Corpus Christi, Texas Through Spatial Analysis.” Emily is a Graduate
Please join us in congratulating Hossein Naderi on advancing to Ph.D. candidacy Research Assistant with CBI's GeoCommunitylab, working under the advisement of
Dr. Yuxia (Lucy) Huang. Her research has focused on how sociodemographic,

after successfully passing his oral exam! Hossein s a Graduate Research Assistant

with CBI's GeoCommunityLab, working under the advisement of Dr. Yuxia (Lucy) Idestyle, and neighborhood factors contribute to the accuracy of how indwiduals
' Huang. Shakas up and way to go. Hosseinl percewe their own weight category. Way to go. Emily!
o

Study Area

Accomplishments: K méu
Student Support

( Conrad Blucher Institute for Surveying and Science

304 fallowers

* Hossein Naderi (PhD) i
e Dissertation Proposal - Sept 2025 Pleasa join us in congratulating Geospatial Computer Science Ph.D. student Hosseln

Naderi for successfully defending hus dissertation proposal! Hossewn & a Graduate
* Dissertation Qualifying exam -Dec. Research Assistant with CBI's GeoCommunityLab. working under the advisement of
2025 Dr. Yuxia (Lucy) Huang. His research focuses on modeling disparities in COVID-19
vacanation uptake across spatial and demographic groups in Nueces County, Texas.

He integrates survival analysis, Graph Neural Networks, and multimodal data (eqg.

* Em I Iy Bren nan (MS) Street View imagery) to explore trave! time barners, social vulnerability, and
o ThESiS Defense _ Dec. 2025 nelbg'\bo'hoc-d environments, Way to go. Hosseinl

* Journal manuscript on her obesity
thesis research submitted - Jan. 26




Lessons
learned:
Applying for
FDL

Plan Early,
Coordinate Early.

Teaching & Supervising Responsibilities
» Arrange course coverage or replacement instructors
* Plan around key MS/PhD student milestones
(qualifying exam, thesis/dissertation defense)

Research Plan

* Define a focused research topic and clear expected
outcomes

 |dentify the host institution

Logistics
* Plan housing, transportation, and other arrangements

Funding

e Secure travel and supplemental research funds

Department coordination
e Discuss plans with the department chair early



Department Chairs - Dr. Chandra Sekharan (2023), Dr. LD Chen
(Interim Chair, Fall 2024), and Dr. Dular Kar (present), Dean -
Dr. David Ma, and Provost Office for their support

FDL committee

Acknowl men
ckno edge ents NSF CREST Project (No0.2112631) for research support

NSF, NIFA, and CBI for travel funds



