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1. Introduction  

GeoArtificial Intelligence (GeoAI), Location 
Analytics, and GIS in the System Sciences is a new 
mini-track in the Decision Analytics and Service 
Science Track at HICSS-59 (2026). Building on the 
scholarly contributions made by the Special Track on 
Location Intelligence at HICSS (2021-25), this new 
mini-track aims to develop new and advance existing 
theories, models, methodologies, and empirical 
techniques (qualitative and quantitative), from various 
disciplines including Data Science, Geography, 
Geographic Information Science, Information Systems, 
Decision Sciences, Statistics, etc., to understand the 
importance of incorporating location, geography, with 
related data and analysis in the system sciences. 

Geographical perspectives have historically 
provided innovative solutions to various challenges by 
examining the complex relationship between humans 
and their environment. With advancements in 
technology, such as improved sensors, digital 
communication tools, movement tracking data, satellite 
images, and distance measurement technologies, there 
has been a surge of research and innovation in system 
sciences and other fields using extensive geospatial 
data. This evolution allows organizations and 
institutions to gain deeper insights into human behavior 
patterns. The increase in automated data collection and 
analysis, coupled with sophisticated algorithms that 
reveal human activity trends, has sparked important 
conversations about research methods and the ways 
scholars and professionals should engage with such 
data. The challenge is to interpret this vast amount of 
raw data and reevaluate the relevance of traditional 
scientific theories and models in such assessments. As 
extensive geospatial data provides new opportunities for 
understanding human behavior, there is a growing trend 
towards utilizing these innovative data sources across 
various disciplines, increasingly by integrating GIS and 
AI. 

Geospatial Artificial Intelligence (GeoAI) 
integrates geospatial studies with machine (or deep) 
learning and knowledge graph technologies (Gao, Hu, 
and Li, 2023). It advances the science of GIS by using 
AI tools and models to automate data extraction and 
perform imagery, video, text, 3D, vector/tabular, time 
series, and other data. GeoAI is also used to detect 
patterns and relationships, clusters and outliers in 
geographic data, often used by system scientists and 
researchers in various fields, and to produce predictions 
and forecasts (Chivite, Giner, and Artz, 2025). A 
synopsis of the eight articles in this minitrack follows 
next.  

2. Synopsis of Papers in this Minitrack 

The paper on “Rethinking Retail Location 
Decisions: Industry Insights into Decision-Making 
Practice” by Tony Hernandez and Joseph Aversa from 
Toronto Metropolitan University investigates how retail 
location decision-making is evolving amid growing 
complexity in consumer behavior and technology. 
Through interviews with executives from leading 
Canadian retail and service firms, the authors explore 
the balance between traditional experiential judgment 
and emerging data-driven approaches. The study reveals 
experimentation with big data and spatial analytics 
while emphasizing the continued importance of 
managerial intuition. The findings show that firms 
capable of combining experiential expertise with 
analytical innovation will be better positioned to use 
geospatial intelligence for competitive advantage. 

In the paper “Mining Customer Journeys to 
Uncover Empirical Retail Agglomerations” by Manil 
Wagle and Sean Doherty of Wilfrid Laurier University, 
and Joseph Aversa and Tony Hernandez of Toronto 
Metropolitan University, the authors examine how 
shopper movement data can identify behavioral 
connections among retailers within shopping centers. 
Using twenty-four million anonymized Bluetooth 
beacon records, the study applies association rule 
mining to uncover patterns of store co-visitation. The 
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results confirm the presence of retail agglomerations, 
where groups of stores are frequently visited together. 
This research demonstrates how spatial big data and 
machine learning can improve tenant mix planning and 
retail management through a better understanding of 
customer behavior. 

The study “Interactive Spatiotemporal 
Visualization for Understanding the Spread of Invasive 
Species” by Hannah Yanhua Zong and co-authors from 
Purdue University presents an interactive visualization 
tool that helps users explore how invasive species 
spread over time and space. The system integrates maps, 
timelines, and environmental layers such as terrain and 
infrastructure to visualize invasion patterns. Using data 
from four forest pests in the eastern United States, the 
authors demonstrate how heatmaps and directional 
overlays can help identify invasion centers and 
pathways. Expert evaluations found the tool intuitive 
and useful for ecological analysis, showing how 
visualization techniques can improve environmental 
management and decision support. 

The paper “The Role of Alcohol Availability and 
Community-Level Factors on Fatal and Non-Fatal 
Overdoses” by Kendra Stepnowski and Aleksandra J. 
Snowden of Marquette University, and Constance 
Kostelac of the Medical College of Wisconsin, 
examines the relationship between alcohol outlet 
density, community characteristics, and opioid overdose 
risk in Milwaukee, Wisconsin. Using geographically 
weighted regression and public health data, the authors 
find that areas with higher alcohol availability often 
coincide with greater socioeconomic hardship and 
higher overdose rates. The results demonstrate that 
social and environmental conditions interact to shape 
health outcomes and highlight the value of spatial 
analysis in guiding community-level prevention and 
policy efforts. 

The study “New Possibilities, New 
Responsibilities: Ethical Challenges and Guidance for 
Location Tracking Device-Based Research in Supply 
Chains” by Bjoern Asdecker and Vanessa Felch from 
the University of Bamberg explores how location 
tracking devices can improve transparency in global 
supply chains while presenting new ethical challenges. 
Through a comprehensive literature review, the authors 
identify key issues including consent, fairness, 
transparency, and data protection. They propose an 
ethics framework to guide responsible research design 
and data collection, offering practical recommendations 
for scholars using geospatial technologies. The paper 
contributes to the Green IS and GIS literature by 
emphasizing the need for responsible and sustainable 
practices in the use of tracking technologies. 

The paper, “Structured Pixels: Satellite Imagery as 
the Cause in Causal Effect Estimation,” by authors 

Chien Lu and Thomas Chadefaux of Trinity College 
Dublin, presents Structured Pixel (SP), a causal 
inference model that treats satellite imagery as 
cause/treatment in causal models, rather than as a proxy 
or confounders. The authors evaluate SP using two 
semi-synthesized datasets—one modeling the impact of 
environmental conditions on mosquito populations and 
another capturing coastal influences on dark vessels 
(illegal fishing). Across these cases, SP consistently 
outperforms baseline models and produces embeddings 
that capture meaningful patterns, such as vegetation or 
coastal complexity. These findings highlight SP’s 
potential to advance Geospatial AI (GeoAI) for causal 
reasoning and provide a foundation for environmental 
monitoring and policy evaluation for resource 
management. 

The paper, “Geospatial Analysis of Wildfire Impact 
and Predictive Modeling of Susceptibility: A Case 
Study of Maui, Hawaii and California,” by authors Jiyue 
Zhao, Shiwei Fang, Sheng Tan, Sen He, and Zi Wang, 
from the University of Georgia, Augusta University, 
Trinity University, and University of Arizona, conducts 
a comparative geospatial and predictive analysis of 
wildfires occurred in Maui, Hawaii and California. 
Using Google Earth Systems, the authors apply remote 
sensing indices, such as the differenced Normalized 
Burn Ratios (dNBR) and Normalized Difference 
Vegetation Index (NDVI) to analyze burn severity, 
vegetation changes, and wildfire exposure. The study 
further develops a predictive risk model using machine 
learning to forecast high-risk zones and identify key 
environmental and social factors. As the authors argue, 
predictive models can serve as practical tools for 
planners, policy makers, and stakeholders to make 
informed decisions regarding land use zoning, resource 
allocation, and community preparedness. It is notable 
that the study demonstrates a cross-ecosystem 
comparative framework showing that wildfire drivers 
and predictability differ fundamentally by ecosystem 
type—informing context-specific fire management 
strategies. While it uses historical data and static 
modeling approach, it provides a pathway toward 
dynamic (real-time), data-driven wildfire risk 
management. 

Finally, in “Vision-Language Models (VLMs) in 
GeoAI Systems: Enhancing Brownfield Change 
Detection Through Semantic Reasoning”, Sai Kiran 
Srivatsav Gollapalli of Fraunhofer Institute for 
Integrated Circuits IIS, and co-authors present a hybrid 
GeoAI methodology for semantic change detection in 
satellite imagery by integrating Vision–Language 
Models (VLMs) into an unsupervised clustering-based 
pipeline. Using K–Means clustering to validate pre-
selected brownfield regions from SPOT (2021–2023) 
and aerial imagery, this paper addresses the persistent 
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issue of semantic ambiguity, particularly in high-
uncertainty zones. The authors introduce a zero-shot, 
reasoning-based verification layer that evaluates 
whether visual differences across time are structurally 
meaningful. This approach improves interpretability, 
traceability, and diagnostic robustness. Evaluation 
across 1,000 human-labeled samples and a temporally 
unseen test set of size 200 (SPOT23–SPOT24) 
demonstrates notable improvement in ambiguous zones 
in reasoning quality and error transparency, especially 
where prior methods faltered. This framework 
maintains the speed and scalability of clustering while 
injecting semantic precision through natural language 
decision paths. 

 
3. Conclusion 

Geospatial big data provides the foundation for 
understanding complex, interconnected systems 
through space and time. The contributions in this mini-

track collectively demonstrate how geospatial analytics 
enabled by AI can inform responsible research 
practices, enhance community well-being, improve 
understanding of consumer behavior in retail, and 
optimize decision-making in various contexts in 
business and society. Together, these papers underscore 
the transformative potential of geospatial data in driving 
ethical, evidence-based, and context-aware insights 
across disciplines. The eight papers in this mini-track 
highlight the richness and breadth of geospatial research 
in the system sciences and its growing importance in 
shaping the evolution of location data-driven societies. 
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