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Figure 2. Number of articles on GenAl and geography research.
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Figure 3. Number of articles on GenAl and geography research (Note: numbers and colors shown on
the map indicate the number of articles contributed by each country or territory. The map was created
using Microsoft Excel for Mac, Version 16.78.3 (Microsoft Corporation, Redmond, WA, USA).).

Table 1. Productive institutes on GenAl and geography research.

Rank (nth) Institute ! Country/Territory Articles
1 Wuhan University China 42
2 Chinese Academy of Sciences China 30
3 Tsinghua University China 22
4 University of Chinese Academy of Sciences China 20
5 Ministry of Education of the People’s Republic of China China 19
6 China University of Geosciences China 17
7 Beihang University China 16
8 Peking University China 16
9 The University of Hong Kong Hong Kong 15

10 Massachusetts Institute of Technology United States 14
1 State E(ey La_bnratory o_f Information Engingen’ng in China 14
Surveying, Mapping and Remote Sensing
12 Tongji University China 12
13 Aerospace Information Research Institute China 12
14 Southwest Jiaotong University China 11
15 Technische Universitat Miinchen Germany 11
16 Texas A&M University United States 11
17 Zhejiang University China 10
18 Southeast University China 10

1 Only the institutes with at least 10 articles are listed.
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Table 2. Subject areas of articles on GenAl and geography research.

Rank (nth) Subject Area ! Article 2 %
1 Computer Science 368 413
2 Social Sciences 352 39.5
3 Engineering 294 33.0
4 Earth and Planetary Sciences 235 264
5 Environmental Science 120 135
6 Business, Management and Accounting 67 7:5
7 Arts and Humanities 47 5.3
8 Physics and Astronomy 47 5.3
9 Materials Science 44 49
10 Mathematics 40 45
11 Energy 35 3.9
12 Decision Sciences 33 3.7
13 Agricultural and Biological Sciences 30 3.4
14 Economics, Econometrics and Finance 24 27
15 Medicine 23 2.6
16 Psychology 20 22
17 Chemical Engineering 17 1.9

! Only the subject areas with more than 15 articles are listed; ? The total count is larger than the total number of
articles because some belong to more than one subject area.

Table 3. Productive journals on GenAl and geography research.

Rank (nth) Journal ! Atrticles
1-2 IEEE Transactions on Geoscience and Remote Sensing; 2
ISPRS International Journal of Geo Information
3 International Journal of Geographical Information Science; 22
4 IEEE Access; 20
5 Remote Sensing 17
Applied Sciences Switzerland
69 IEEE Journal of Selected Topics in Applied Earth Observations and 13
Remote Sensing; -
ISPRS Journal of Photogrammetry and Remote Sensing;
International Journal of Digital Earth
Computers Environment and Urban Systems;
10-12 Journal of Geo Information Science; 10
Sustainable Cities and Society
Buildings;
1316 IEEE Geoscience and Remote Sensing Letters; 9

IEEE Transactions on Intelligent Transportation Systems;
International Journal of Applied Earth Observation and
Geoinformation
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Table 3. Cont.

Rank (nth) Journal Articles
Applied Soft Computing;
17-19 Sustainability Switzerland; 8
Transactions in GIS
20 Smart Cities 7

Cities;
Environment and Planning B Urban Analytics and City Science;
Humanities and Social Sciences Communications;

21-26 IEEE Geoscience and Remote Sensing Magazine; 2
International Journal of Architectural Computing;
Land
2728 Analysis and Metaphysics; 5

IEEE Communications Magazine

! Only journals that have at least 5 articles are shown
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Table 4. Frequently occurring keywords on GenAl and geography research.

Rank (nth) Keyword ! Occurrence
1 Large Language Model 452
2 Artificial Intelligence 294
3 Language Model 269
4 Remote Sensing 220
5 Generative Al 163
6 Machine Learning 98
7 ChatGPT 97
8 Natural Lallxguage 86
Processing
9 Semantics 79
10 Decision Making 70
1 Geographic Information 67
Systems
12 Deep Learning 65
13 Urban Planning 63
= Computational Linguistics
115 Spatial Analysis 53
16 Multi-modal 52
Data Set
17518 Visual Languages 50
19 Information Management 49
20 Learning Systems 48
21 Numerical Model 46
Image Analysis
228 Knowledge Graph £

! Only the keywords that have at least 100 occurrences are shown.
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Table 5. Highly cited articles on GenAl and geography research.

Rank (nth) Articles ! Title Year Journal Citations
Generative Al and the
future of higher
education: A threat to International Journal of
3| Yusuf et al. [44] academic integrity or 2024 Educational Technology 241
reformation? Evidence in Higher Education
from multicultural
perspectives
Table 5. Cont.
Rank (nth) Articles ! Title Year Journal Citations
Geo-knowledge-guided
GPT models improve <
the extraction of location Internatignal Jounalof
2 Hu etal. [49] R 2023 Geographical 130
descriptions from R 3
i R Information Science
disaster-related social
media messages
Artificial intelligence
and ten societal
3 Haluza & Jungwirth [50]  megatrends: An 2023 Systems 127
exploratory study using
GPT-3
Generative urban
design: A systematic
. & review on problem . "
4 Jiang et al. [51] formulation, design 2024 Progress in Planning 120
generation, and
decision-making
EarthGPT: A universal
;‘a‘:lt\::md:i(iggior IEEE Transactions on
5 Zhang et al. [52] guage X 2024 Geoscience and Remote 120
multi-sensor image 8
comprehension i Sensing
prehension in
remote sensing domain
Al and English language s
6 Crompton et al. [45] teaching: Affordances 2024 Britishy I oEalof 111
Educational Technology
and challenges
Exploring user adoption "
. % - of ChatGPT: A International Journal of
a etal. [47] 2025 Human-Computer 108
technology acceptance Titorastion
model perspective
yision-language Hiodele IEEE Geoscience and
8 Lietal. [53] inzemote sensing: 2024 Remote Sensing 106
Current progress and M. g
agazine
future trends
Autonomous GIS: The y
9 Li & Ning [54] next-generation 2023 };ite;:?::g:'\;: Journal of 103
Al-powered GIS &
RSCAMA: Remote
10 Liu etal. [55] sensing»imag»e change 2004 IEEE Geoscignce and 102
captioning with state Remote Sensing Letters
space model
GeoGPT: An assistant International Journal of
1 Zhang et al. [26] for und-erstandmg z.md 2004 Applied Earth 89
processing geospatial Observation and
tasks Geoinformation
A.decoupling P are?digm IEEE Transactions on
12 Liu etal. [56] with promp| l leafﬂm“g for 2023 Geoscience and Remote 79
remote sensing image i
i 2% Sensing
change captioning
TrafficGPT: Viewing,
13 Zhang etal. [17] proceseing anid 2024 Transport Policy 77

interacting with traffic
foundation models
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Table 5. Cont.

Rank (nth) Articles ! Title Year Journal Citations
Eplus-LLM: A large
language model-based
14 Jiang et al. [57] computing platform for 2024 Applied Energy 75
automated building
energy modeling
ChatGPT in the higher
15 Baig & education: A systematic 2004 International Journal of 7
Yadegaridehkordi [48] literature review and Educational Research
research challenges
Ox:;}_]; cl)lppo,rhm;tlcs ACM Transactions on
16 Mai et al. [58] anc cha enges 0 2024 Spatial Algorithms and 67
foundation models for Systems
GeoAl L
A flood
knowledge-constrained ’ :
large language model International Journal of
59 3 o
17 Zhu etal. [59] intoractable with GIS: 2024 Cengraphual . 63
e N Information Science
Enhancing public risk
perception of floods
RS-LLAVA: A large
vision-language model
18 Bazi et al. [60] for joint captioning and 2024 Remote Sensing 62
question answering in
remote sensing imagery
ISPRS International
19 Tao & Xu [61] Mapping with ChatGPT 2023 Journal of 61
Geo-Information
A framework and
exemplars for ethical e
Chauncey & and responsible use of Cnmpl{tcrs and. -
20 2023 Education: Artificial 58
McKenna [46] Al chatbot technology to
. 2 Intelligence
support teaching and
learning
BB-GeoGPT: A
framework for learning Inf tion P .
21 Zhang et al. [27] a large language model 2024 R OEMALON; LIOCESSNg 57
P g and Management
or geographic
information science
Change-agent: Toward
g:::‘m:;;‘\;ﬂve Y IEEE Transactions on
22 Liu et al. [62] P N 2024 Geoscience and Remote 56
sensing change Setisin
interpretation and sing
analysis
GPT-4 enhanced
multimodal grounding
23 Liao et al. [63] ﬁ)r autonomous driving: 2024 Commumcz.atmns in 55
everaging cross-modal Transportation Research
attention with large
language models
Bootstrapping
interactive image-text IEEE Transactions on
24 Yang et al. [64] alignment for remote 2024 Geoscience and Remote 53)
sensing image Sensing
captioning
Table 5. Cont.
Rank (nth) Articles ! Title Year Journal Citations
Deep learning for
cross-domain data
25 Zou et al. [65] fusion in urban 2025 Information Fusion 51

computing: Taxonomy,
advances, and outlook

! Only the articles that have at least 50 citations are shown.
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Figure 5. Co-citation clusters of documents on GenAl and geography research. (Note: colors
represent the cluster membership assigned by VOSviewer (version 1.6.20) to denote groups of
related documents).
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