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What is GeoAI and GeoGAI ? 

GeoGAI

Broad AI Family



How GeoAI and GeoGAI have been used in 
geospatial research?  

Review 1: (by May, 2023)
An extensive systematic review of GeoAI in Human Geography 

Review 2: (by Dec, 2023) 
A systematic review of GeoGAI (LLMs, ChatGPT, etc) in geospatial studies 



Review 1: An extensive systematic review of GeoAI in Human Geography

31 co-authors from 22 
institutes in 5 countries/regions 
(US, Australia, China, 
Singapore, Hong Kong)



Keyword scoping 



Scan 1,526 papers out of 15,695



Sankey diagram showing the 
distribution of study areas, data types 
and modeling tasks GeoAI achieved in 
each subdomain of human geography



(A) Number of papers published over the years and in each subdomain by accounting for the primary 
subdomain (B) total number of papers published in each subdomain from 2010 to 2023.

Popularity of domains



Empirical studies in different countries



GeoAI Modeling Tasks



GeoAI models





Review 2: A systematic review of GeoGAI (LLMs, ChatGPT, etc) in geospatial studies 

Accepted by International 
Journal of Digital Earth – to be 

online soon



Keywords: 

1) paper topics (including article titles, abstracts, and keywords) relevant to large 
pretrained models, including "GPT", "generative artificial intelligence", "generative AI", 
"GAI", "artificial general intelligence", "AGI", "large language model" and "foundation 
model"; 

2) paper topics relevant to geospatial science, including "geospatial", "geograph*“, 
"spatial" OR "spatialtemporal" and "spatiotemporal"; 

Database: 

1) WOS and Scope, article types defined as “peer-reviewed journal articles” and 
“conference preceding papers”;  

2) SSRN and arXiv, article types include “preprint”, “conference papers” and “ongoing 
papers”; 

Timeframe: after Nov, 2022

Keyword scoping 



Scan 26 papers out of 293



Domains of GeoGAI



Data types used in GeoGAI



Four roles that GeoGAI play



Future directions for GeoGAI

1. Future GAI functions to be integrated with geospatial science

• Enhancing geospatial data query and recommendation 

• Building a robust LLM-based assessment framework

2. Multi-modal foundation models to develop highly effective GeoAI 

• Feasibility of cross-scale geospatial science research 

• Next-generation autonomous geospatial science

3. From GeoGAI to GeoAGI (artificial general intelligence): a promising way to go 

• Bridging human cognition and geospatial intelligence

• Pioneering intelligent disaster management

4. Ethnical and privacy concerns: old problems in a new disguise



Q&A 

Welcome any comments/questions

siqinwan@usc.edu 


