13th International Conference on
Geographic Information Science

GIScience 2025, August 26—29, 2025, Christchurch, New Zealand

Edited by

Katarzyna Sila-Nowicka
Antoni Moore

David O'Sullivan

Benjamin Adams
Mark Gahegan

\\v LIPICS

LIPlcs — Vol. 346 — GIScience 2025 www.dagstuhl.de/lipics



Editors

Katarzyna Sila-Nowicka
University of Auckland, New Zealand
katarzyna.sila-nowicka@auckland.ac.nz

Antoni Moore
University of Otago, New Zealand
tony.moore@otago.ac.nz

David O’Sullivan
University of Auckland, New Zealand
osullivan512@gmail.com

Benjamin Adams
University of Canterbury, Christchurch, New Zealand
benjamin.adams@canterbury.ac.nz

Mark Gahegan
University of Auckland, New Zealand
m.gahegan@auckland.ac.nz

ACM Classification 2012
Information systems — Spatial-temporal systems; Computing methodologies — Machine learning;
Computing methodologies — Modeling and simulation

ISBN 978-3-95977-378-2

Published online and open access by
Schloss Dagstuhl — Leibniz-Zentrum fiir Informatik GmbH, Dagstuhl Publishing, Saarbriicken/Wadern,
Germany. Online available at https://www.dagstuhl.de/dagpub/978-3-95977-378-2.

Publication date
August, 2025

Bibliographic information published by the Deutsche Nationalbibliothek
The Deutsche Nationalbibliothek lists this publication in the Deutsche Nationalbibliografie; detailed
bibliographic data are available in the Internet at https://portal.dnb.de.

License
This work is licensed under a Creative Commons Attribution 4.0 International license (CC-BY 4.0):
https://creativecommons.org/licenses/by/4.0/legalcode.
In brief, this license authorizes each and everybody to share (to copy, distribute and transmit) the work
under the following conditions, without impairing or restricting the authors’ moral rights:

Attribution: The work must be attributed to its authors.

The copyright is retained by the corresponding authors.

Digital Object Identifier: 10.4230/LIPlcs.GIScience.2025.0
ISBN 978-3-95977-378-2 ISSN 1868-8969 https://www.dagstuhl.de/lipics


https://orcid.org/0000-0002-1850-1765
mailto:katarzyna.sila-nowicka@auckland.ac.nz
https://orcid.org/0000-0001-7738-2308
mailto:tony.moore@otago.ac.nz
https://orcid.org/0000-0001-8078-3241
mailto:osullivan512@gmail.com
https://orcid.org/0000-0002-1657-9809
mailto:benjamin.adams@canterbury.ac.nz
https://orcid.org/0000-0001-7209-8156
mailto:m.gahegan@auckland.ac.nz
https://www.dagstuhl.de/dagpub/978-3-95977-378-2
https://www.dagstuhl.de/dagpub/978-3-95977-378-2
https://portal.dnb.de
https://creativecommons.org/licenses/by/4.0/legalcode
https://doi.org/10.4230/LIPIcs.GIScience.2025.0
https://www.dagstuhl.de/dagpub/978-3-95977-378-2
https://www.dagstuhl.de/dagpub/1868-8969
https://www.dagstuhl.de/lipics

O:iii

LIPlcs — Leibniz International Proceedings in Informatics

LIPlcs is a series of high-quality conference proceedings across all fields in informatics. LIPlcs volumes
are published according to the principle of Open Access, i.e., they are available online and free of charge.

Editorial Board
Christel Baier (TU Dresden, DE)

Roberto Di Cosmo (Inria and Université Paris Cité, FR)
Faith Ellen (University of Toronto, CA)
Javier Esparza (TU Miinchen, DE)

Holger Hermanns (Universitit des Saarlandes, Saarbriicken, DE and Schloss Dagstuhl — Leibniz-
Zentrum fir Informatik, Wadern, DE)

Daniel Kral' (Leipzig University, DE and Max Planck Institute for Mathematics in the Sciences,
Leipzig, DE)

Stawomir Lasota (University of Warsaw, PL)

Meena Mahajan (Institute of Mathematical Sciences, Chennai, IN — Chair)
Chih-Hao Luke Ong (Nanyang Technological University, SG)

Eva Rotenberg (Technical University of Denmark, Lyngby, DK)

Pierre Senellart (ENS, Université PSL, Paris, France)

Alexandra Silva (Cornell University, Ithaca, US)

ISSN 1868-8969

https://www.dagstuhl.de/lipics

GlScience 2025


https://www.dagstuhl.de/dagpub/1868-8969
https://www.dagstuhl.de/lipics




Contents

Preface

Katarzyna Sila-Nowicka, Antoni Moore, David O’Sullivan, Benjamin Adams,

and Mark Gahegan ......... ... . 0:vii
Reviewers

................................................................................. 0:xiii
List of Authors
................................................................................. 0:xiii

Regular Papers
Leveraging Open-Source Satellite-Derived Building Footprints for Height Inference

Clinton Stipek, Taylor Hauser, Justin Epting, Jessica Moehl, and Daniel Adams .. 1:1-1:20
CityJSON Management Using Multi-Model Graph Database to Support 3D
Urban Data Management

Muhammad Syafiq, Suhaibah Azri, and Uznir Ujang ..., 2:1-2:15
Enriching Location Representation with Detailed Semantic Information

Junyuan Liu, Xinglei Wang, and Tao Cheng .......... .. . ... 3:1-3:15
Precomputed Topological Relations for Integrated Geospatial Analysis Across
Knowledge Graphs

Katrina Schweikert, David K. Kedrowski, Shirly Stephen, and

Torsten Hahmanmn .. ... o et 4:1-4:22
Analysis of Points of Interests Recommended for Leisure Walk Descriptions

Ehsan Hamzei, Thi Minh Hoai Bui, Martin Tomko, and Stephan Winter ......... 5:1-5:16
MODAP: A Multi-City Open Data & Analytics Platform for Micromobility
Research

Grant MCKENZIE . ... ...t et e et e 6:1-6:14
A Modularity-Driven Framework for Unraveling Congestion Centers with
Enhanced Spatial-Semantic Features

Weihua Huan, Xintao Liu, and Wei HUang ...........ouieeeiniiieeiiiiinnnnn. 7:1-7:11
BERT4Traj: Transformer-Based Trajectory Reconstruction for Sparse Mobility
Data

Hao Yang, Angela Yao, Christopher C. Whalen, and Gengchen Mai .............. 8:1-8:9
Identifying Resilient Communities in Road Networks: A Path-Based Embedding
Approach

Christopher Wagner, Somayeh Dodge, and Danial Alizadeh ...................... 9:1-9:10
Geovicla: Automated Classification of Interactive Web-Based Geovisualizations

Phil Hiiffer, Auriol Degbelo, and Benjamin RiSSe ............c.cciiiiiiiienie... 10:1-10:12
Georeferencing Historical Maps at Scale

Rere-No-A-Rangi Pope and Marcus Frean ....... ... .. .. i, 11:1-11:11

13th International Conference on Geographic Information Science (GIScience 2025).
Editors: Katarzyna Sila-Nowicka, Antoni Moore, David O’Sullivan, Benjamin Adams, and Mark Gahegan

\\v Leibniz International Proceedings in Informatics
LIPICS Schloss Dagstuhl — Leibniz-Zentrum fiir Informatik, Dagstuhl Publishing, Germany


https://www.dagstuhl.de/lipics/
https://www.dagstuhl.de

0:vi

Contents

Large Multi-Modal Model Cartographic Map Comprehension for Textual
Locality Georeferencing
Kalana Wijegunarathna, Kristin Stock, and Christopher B. Jones ................ 12:1-12:19

Assessing Map Reproducibility with Visual Question-Answering: An Empirical
Evaluation
Eftychia Koukouraki, Auriol Degbelo, and Christian Kray ........................ 13:1-13:12

Guiding Geospatial Analysis Processes in Dealing with Modifiable Areal Unit
Problems
Guoray Cai and Yue Hao ... 14:1-14:18

Accommodating Space-Time Scaling Issues in GAM-Based Varying Coefficient
Models
Alexis Comber, Paul Harris, and Chris Brunsdon ..................cccciiiiii .. 15:1-15:9

What, When, and Where Do You Mean? Detecting Spatio-Temporal Concept
Drift in Scientific Texts
Meilin Shi, Krzysztof Janowicz, Zilong Liu, Mina Karimi, Tvan Majic,

and Alexandra FOortacz ........ ..o oo 16:1-16:18
The Inherent Structure of Experiments as a Constraint to Spatial Analysis and
Modeling

Simon Scheider and Judith A. Verstegen ..............cooiiiiiiiiiiiiiiinion. 17:1-17:17

U-Prithvi: Integrating a Foundation Model and U-Net for Enhanced Flood
Inundation Mapping
Vit Kostejn, Yamil Essus, Jenna Abrahamson, and Ranga Raju Vatsavai ......... 18:1-18:17

Search Space Reduction Using Species Distribution Modeling with Simulated
Pollen Signatures
Haoyu Wang, Jennifer A. Miller, and Shalene Jha ......... ... ... .. o i .. 19:1-19:6



Preface

This volume contains the full paper proceedings of the 13th International Conference on
Geographic Information Science (GIScience 2025), held at University of Canterbury, Christ-
church, with strong support from the GIScience community at the University of Auckland,
University of Otago, and Victoria University Wellington, 26th to 29th August 2025.

This is the first time the GIScience conference has been held in New Zealand and the
second time in the southern hemisphere. We received 47 submissions, each reviewed by
three to five members of the international programme committee, with 19 full papers being
accepted. In addition to these papers, 67 abstract papers, 6 demos, and 76 posters were
accepted for presentation at the conference.

The accepted papers represent a wide range of topics across GIScience, including analysis
and modelling on urban data, mobility and transportation, semantic enrichment, automated
map georeferencing and classification, statistical modelling in space and time, and environ-
mental modelling applications. Separate to the main conference programme was a group of
pre-conference workshops, eight research seminar, tutorial or other participatory events that
again covered a breadth of GIScience topics.

The entire GIScience 2025 team would like to express their gratitude to all the authors,
reviewers, and workshop organisers, and everyone else involved in the conference, including
the sponsors and keynotes.

Platinum Sponsors
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