ISSN 2761-0071 (Online)
ISSN 2760-9898 (Print)

dpatio-

KSR DRI

WHEERERMEL-EEOELEREANOH-BTTR—F

(2024 2030 ) ERAAAEMELS (EREEHE) 1
P
 J

Linguistics

Establishing Spatiotemporal Linguistics:
A New Approach to the Interdisciplinary Study of Language History and Human Movement

saw

https://spatiotemporal.languagescience.jp/

Vol. 1
Newsletter




:' ..'... .... .'.0.';. ) :. ® 0 ' N o::. .70::. R .'. o:.
)y @
‘Bl About This Proj ject
p ¢
, @
:. Toward a New Understanding of BEZCEEZ DA
.° Language and Human History: Sy NEE O - R IERIC AT
. ! Establishing Spatiotemporal Linguistics
[ J
o e o Y
° ! KIKUSAWA Ritsuko (National Museum of Ethnology, Japan / HiERF EURRFABYE - REMRAERAE)
N The Graduate University for Advanced Studies, SOKENDAI)
Where did humans come from, how did they spread, and how NEREZHRT, YOLSWEARD, BEWICHE-
did they encounter one another? Linguistics has long contribut- TEX=00, S, SEOE(SeTIGEoBEZEITS
ed to answering these questions by reconstructing processes of BZrHBELT. ZOFVWOMBIAICELTE 7, L2L.
language change and divergence. Yet a fuller understanding of SEQREE R X Y ECHRT 37Dk, PR R S3E
language history requires us to consider not only change through 2RTY UTiko TE LB Z(L TR, SEHR
time, the traditional strength of historical linguistics, but also the WIS D . B 2 6 0 B3 2 22 7 Em R
spatial processes through which languages spread and speakers of LHAL DY, SEELOBREE R AFENICIEZ 2 BER D
d.ifferent languages comé into cor.lt.act. Spatioter.npora.l L.in.guis- 2. MRS 13, - ORISEES, B4 T N5 Lne
Ec:dhz: e.m::rge(:frortr.l this rzcogmtlf)n as ;«,1 n.ew. t1nter1((1lstc1pllmeTry TR AERC d 2. BER L Ze A S5 A LT L. =38
eld. By integrating time and space in analysis, it seeks to clari . .
when \z/]here gand \ihat happen:d in the his?clory’ of languages anfiy DT 0D, E2T, PRI 2Z0) 2WS2
’ ’ o . T TR T. 20BREH I NEHOBTI L KoL E
through language, to illuminate the history of human migration
and interaction. A< L' EIET _
One point of departure for this research was the Fiji Language . zkﬁhe@ H;\',?’:E)f—;?‘@—o & 2017 %E:Fﬁﬁ L7 4 Y-8
GIS Project, launched in 2017. Working with approximately WIS 7Ry =7 bTHB, 74 Y —#HOK 300 03
300 communalects spoken across Fiji, we have combined earlier TaFL2 b GURZER) 1I2onwT, BEIERINEE
linguistic documentation with the results of new fieldwork and RHERHE B 7 MBI E O SRR E /T O, SRR D7
used geographic information systems to visualize the distribution fiize GIS ECRIULT S5tz D TE 7z, EERHFMIE
of linguistic features. The subsequent project “Integrating Time IS TRZEf 2 AE 3 2 @ GIS b BIE T LV E W
and Space: A New Approach to Language Change Using GIS and Wil A bAD 7 Tu—F (%#HS 18KK0012) %
Mathematical Models” (Project No. 18KK0012) further explored LT, BRSEACHIERE. Hal. TESEYR
how methods from geographic information science, statistics, and COFEREAL., Sz & 2EH O M2 & 578
quantitative linguistics could be brought into historical linguistic T A0 EEM R Tx =, [HRIZ. Z2HFER2ZEICDHETS
Developing
an Iﬁft?nn_éﬂon
Platform
) !
[ J
° : p
° GISFDatahase.Devent Statistical and GeneticsYAichasology; m_'.‘:,ri”bﬂe'ds Ll
P and Data Management e - poinpuhﬂunal Heth/ods ﬂ!‘ld Related Fields ! Historical Linguistics
® ¢ il Integration across Research Fields _..g""‘
’.. Research framework for establishing Spatiotemporal Linguistics BZeSEZ AR IcE VT F-E D4R A
'O~.... °o .. ®e 0'.. ° .'0... ® o .'°.o. ‘ .'°.o. : '.°. L '.°. )
... ....0... 0... o... .20. ° . . ........ . .
- 20 a ®a YO o . 0 204 _ ® g o o o . ® o



research. At the same time, scholarly exchange and information
sharing with GIS-based projects in archaeology and other related
fields gradually helped shape the present project.

Building on this work, the JSPS International Leading Re-
search project “Establishing Spatiotemporal Linguistics: A New
Approach to the Interdisciplinary Study of Language History
and Human Movement” (Project No. 24K23937) was launched
in November 2024. The project brings together researchers in
Japan and abroad from linguistics, archaeology, anthropology,
genetics, geographic information science, information science,
statistics, and related fields. By working across language families,
geographical regions, and linguistic phenomena, we aim to inves-
tigate processes ranging from historical changes within individual
languages and across languages to broader patterns of human mi-
gration, contact, and interaction.

To date, weekly online seminars and face-to-face workshops
have enabled researchers to compare concepts and analytical
methods across disciplines. We are developing case studies using
GIS, statistical analysis, and network analysis, while also exam-
ining how information technology and artificial intelligence can
support the analysis and structuring of large linguistic datasets.
International initiatives are taking shape through descriptive lin-
guistic fieldwork in Fiji and the collection of sign language data
in Ethiopia, in collaboration with overseas institutions and local
communities. Promoting the participation of early-career re-
searchers and supporting their professional development through
international and interdisciplinary research are also central to the
project.

Spatiotemporal Linguistics is still in the process of being
created. Through this newsletter, we will share not only research
findings, but also the development of the project’s research in-
frastructure, its international collaborations, and new initiatives
led by early-career researchers. We hope that readers will join us
in following how collaboration across disciplines, regions, and
generations can reveal previously unseen connections between

language history and human history.
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Featured Project: The Fiji Language GIS Project

Putting Fijian Dialect Data on the Map:
Toward New Approaches to Linguistic

Analysis Using GIS

KIKUSAWA Ritsuko (National Museum of Ethnology, Japan /
The Graduate University for Advanced Studies, SOKENDAI)

The Fiji Language GIS Project was launched in 2017 to inves-
tigate the diversity and historical background of the languages of
Fiji by linking linguistic data with geographical information. Its
point of departure was the extensive body of dialect materials col-
lected by Bruce Biggs, Albert Schiitz, and others from the 1960s
onward and subsequently organized and developed by Paul Ger-
aghty. Although these materials had supported individual studies,
no digital research infrastructure yet enabled the large-scale anal-
ysis of relationships among regions.

The project has digitized and organized existing materials
and integrated them in a GIS with the geographic coordinates of
individual villages. To enrich the materials and establish long-
term collaborative relationships, a team of researchers in Fiji also
conducted 100-word-list surveys in 49 villages belonging to 22
communities, primarily in the Nadroga, Navosa, and Serua re-
gions. By placing local researchers at the center of the survey, the
project has supported not only data collection but also the devel-
opment of a sustainable research framework in collaboration with
local communities.

The resulting data infrastructure makes it possible to map in-
dividual word forms and overlapping linguistic features and to
investigate regional connections and the spatial diffusion of lan-
guage change. Collaboration with researchers and local commu-
nities in Fiji has also fostered a long-term international research
network. By treating language not only as branches on a family
tree but also as a phenomenon that spreads, comes into contact,
and changes in geographical space, the Fiji Language GIS Project
has provided an important foundation for the present Spatiotem-

poral Linguistics Project.
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Featured Project:
Building an Archaeological Information Infrastructure

Construction and Utilization of an
Archaeological Information Platform to
Support Interdisciplinary Research on
the Formation of Chinese Civilization

WATANABE Nobuya (Chubu University)

Most sources assert that the Erlitou Culture emerged after a
period characterized by interregional trade of premium goods
among local civilizations. “A New Archaeology Initiative to
Elucidate the Formation Process of Chinese Civilization (Project
No. 20A103)” was a project aimed at clarifying the emergence of
Chinese civilization, especially considering the probable influenc-
es of cultural hybridity, human migration, and factors from other
civilizations. The field of archaeology is not alone in its interest
in widespread human activities—an interdisciplinary approach
requires various types of data from different fields. Therefore, an
archeological information platform that can effectively integrate
and visualize these data is required.

The current project constructed a WebGIS-based “Archae-
ological database” as a communication platform that would
enable data sharing and knowledge (interest) discussions among
researchers and research groups. Recently, this platform enabled
a highly constructive discussion on local water resource manage-
ment. This was made possible by integrating data from local ar-
chaeological sites, natural geography, satellite interpreted results,
and historical literature—all because the information was based
on this platform. It has also been used for inter-group research;
the research utilized a GIS-based estimation of ancient networks
to evaluate the accessibility to and connections among the re-
gions. This enabled researchers to study the movement of goods
and animals in prehistoric periods. Recently, WebGIS libraries
and Al capabilities have been advancing rapidly. These develop-
ments enable more dynamic spatiotemporal analyses that, in it-

self, is a convincing reason for the use of an information platform.
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Research Spotlight: Quantitative Linguistics

Computationally Intensive Statistical
Modeling and Data Structuring

------------------------------------------------------------

MURAWAKI Yugo (Kyoto University)

Alongside my day-to-day work in natural language processing,
I pursue computationally-intensive statistical modeling to address
topics within language evolution and human history. Evidence
from the past is inherently fragmentary, and human reasoning
alone struggles to handle uncertainty at scale. Computers, in con-
trast, enable us to compare a vast number of hypotheses and eval-
uate them quantitatively, within a probabilistic framework.

My current interests fall broadly into two themes. The first is
building unified models that account for both vertical inheritance
and horizontal transmission. The second is modeling the pathways
of gradual structural change in language—paths in which each
intermediate state remains linguistically plausible. In this project,
I am focused specifically on advancing the first direction.

Progress in statistical modeling relies upon long-term in-
vestment in data preparation, performed in close collaboration
with linguists. Specifically, structuring data often involves many
iterative tasks that still require expert judgment: digitizing field
notes, OCR for older literature, speech transcription, glossing,
standardizing transcription conventions, compiling word lists, and
typological classification, among others. Recent advances in large
language models (LLMs), driven largely by natural language
processing, suggest a practical route to supporting and partially
automating this work, making sustained resource building more
feasible.

At the same time, these models may reshape how we access
and explore data. Today, what can be done through web applica-
tions such as Cross-Linguistic Linked Data is often constrained
by what was designed before. It is plausible that we will increas-
ingly query datasets in natural language “on the fly,” with LLMs
returning not only answers, but also usable visualizations. I hope
to explore this possibility as part of a broader effort to connect

data curation with inference.
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Research Spotlight: Genetics

Genetic Research on Human Population
History and Diversity

------------------------------------------------------------

KOGANEBUCHI Kae (The University of Tokyo)

My research field is genomic anthropology, where I pursue
subjects related to human evolution through human genome anal-
ysis. As an undergraduate, my interest in my own roots led me to
ask, “What processes shaped Homo sapiens?” Since then, I have
worked towards reconstructing human history from a biological
perspective. In recent years, I have also focused on how interac-
tions between genetic factors and environmental factors—such as
infectious diseases—have influenced the adaptation and transfor-
mation of populations.

Previous studies mainly investigated population genetic diver-
sity in East Asia. One example is the estimation of the formation
process of the Ryukyu islanders. The people of the Ryukyu Is-
lands can be genetically divided into two clusters: the Okinawa
Islands group and the Miyako Islands group. To clarify the timing
and process of this divergence, we conducted whole-genome
sequencing analysis. The results suggested that this genetic differ-
entiation began around the 11th century. Further, two genetically
distinct groups were observed within the Miyako Islands them-
selves, indicating differences in the formation processes of popu-
lations even between closely adjacent islands.

Throughout this research process, I had the opportunity to
engage in discussions with researchers in linguistics and archaeol-
ogy. This enabled me to gain a multifaceted understanding of the
relationship between genetic information and regional characteris-
tics or culture—an incredibly exciting experience. In this project,
“Spatiotemporal Linguistics,” I also wish to explore how genetic

information passed down across generations resonates with the
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Research Spotlight: Geolinguistics

Visualizing Linguistic Data with Geo-
coding

------------------------------------------------------------

SUZUKI Hiroyuki (Kyoto University)

My current research aims to illuminate the modern history of
Tibetic languages, using geolinguistic methods. In geolinguistics,
multiple linguistic data are represented as locations on a map, and
linguistic phenomena and their distribution are interpreted at the
linguistic or regional level. I emphasize classical methods, focus-
ing on collecting large amounts of data (locations) and mapping
the linguistic phenomena to advance my research. The map (Fig.
1) illustrates the word form for ‘little pig’ in Tibetic languages in
eastern Tibet. It is interesting to note the diversity of word forms
observed in regions with large numbers of pigs. I am also expand-
ing the scope of the languages I map, and am currently working
on collaborative projects such as Studies in Afro-Eurasian Geolin-
guistics, in which languages from related families are simultane-
ously mapped to languages spanning multiple language families.

I have built an environment that allows me to conduct field-
work with ease. My primary field is in southwestern China,
where I have explored the mountainous regions of Sichuan and
Yunnan extensively. The region is home to many pigs, making
it a paradise for pig lovers. Observing and, on occasion, caring
for pigs in the field is a rewarding experience. I find that offline
research is more suited to me than online research, and I often opt
for unplanned and intuitive data collection, carrying only paper,
pen, and recording equipment. In the field, I simply organize all
information in my memory and do not write articles. However,
fieldwork has recently become challenging. I am a prolific author
and I have been working from home, using the data I have col-
lected so far. In this research project, I am mainly responsible for

my own independent research and editing publications.
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Early-Career Researcher Spotlight

Toward a Genealogy of Language
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SANO Fumiya (Fukuoka University)

My past research comprises anthropological studies involving
people with deaf people and sign language in Fiji. For the last few
years, my focus has been on the genealogy of Fiji Sign Language
(FJSL). As FISL developed, it was influenced by various domes-
tic and international factors. Among these, the global circulation
of Western knowledge and discourse, underpinned by Western
hegemony, has significantly impacted the formation of FJSL. My
research elucidates how FJSL has been shaped under the influence
of these factors.

As part of this project, I intend to apply insights from my pre-
vious research to advance the two studies below, sharing the com-
mon theme of the “genealogy of language.”

The first study focuses on sign languages in the Pacific Islands.
Conventional sign language studies do not primarily target sign
languages in Pacific Islands countries, including Fiji. My aim is to
conduct extensive fieldwork across the Pacific Islands to elucidate
the distribution and genealogy of sign languages in this area, from
both linguistic and cultural-anthropological perspectives. This
will allow us to re-examine the findings of conventional sign lan-
guage studies, which are focused mainly on sign languages in the
West.

The second study investigates this research project itself.
The project involves researchers from diverse fields such as lin-
guistics, informatics, archaeology, and cultural anthropology.
Multiple conceptions of language and linguistic models intersect
here, all working together to produce new knowledge concerning
language. Through participant observation within this project, I
intend to clarify how the image of language is formed within ac-
ademia and how this influences the analysis of language and the

formation of language itself.
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From overseas collaborators
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Across the Ocean: The Fiji Language GIS
Project

John LOWRY (Oregon State University, USA)

My involvement with the Fiji Language GIS Project began in
2017. Ritsuko KIKUSAWA initiated the project, in collaboration
with Paul GERAGHTY and Apolonia TAMATA, and the team
needed someone with GIS expertise and knowledge of Fijian lan-
guage and culture. I was affiliated with the geography program
at the University of the South Pacific from 2010 to 2017, and I
met Paul during that time, who introduced me to Ritsuko. In the
early stages, the aim of the project was to create a GIS database
of linguistic data organized by 100-word lists associated with
Fijian communalects. It was hoped that a spatial analysis of the
linguistic data could then be performed from the GIS database,
facilitating an atlas of Fijian linguistic data to be produced in both
hardcopy maps and an interactive web map. Early work involved
entering lexical data for 100-word lists from Paul’s extensive re-
search into spreadsheets and digitizing communalect boundaries
in the GIS. Susumu OKAMOTO and Fumiya SANO were instru-
mental in executing this initial data creation.

In the ensuing years, the GIS database has continued to devel-
op. There are currently 325 identified Fijian communalects, ap-
proximately 90% of which have completed 100-word lists. These
100-word lists are associated with approximately 1,000 villages
across the country. The GIS database is currently in an ArcGIS
geodatabase, and a draft version of the data is available through
an interactive web map on ArcGIS Online (https://arcg.is/OHK-
bGu0). At the time of writing, the interactive web map does not
contain the full 90% of completed 100-word lists, and is in the
process of being quality-checked. As a next step—and part of the
quality-checking process—the linguistic data need to be convert-
ed to CLDF (Cross-Linguistic Data Formats). This will require
assistance from other members of the Spatiotemporal Linguistics
collaboration.

The aim is to make the data available to academic researchers
and the public, upon completion. How this can best be accom-
plished is yet to be determined. For academic researchers, the
database, once fully vetted, will be made available online. To
make the data available to the public—specifically people in
Fiji without a background in linguistics or access to online re-
sources—we are considering a hardcopy atlas format. Such an
atlas may include idioms from different regions (and associated
communalects), in addition to the 100-word lists, and/or other
language-related information that would make the atlas of interest

to everyday Fijians.

https://arcg.is/OHKbGuO
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Overseas Research Visit Reports

Connecting Language Data in New
Zealand

JOO lan (Otaru University of Commerce)

In August 2025, I visited the University of Auckland (Pho-
to 1) to receive expert advice and technical support from my
international research collaborator, Prof. Simon Greenhill. The
primary purpose of this visit was to convert the Phonotacticon, a
large-scale cross-linguistic database of phonotactic constraints in
spoken languages, into Cross-Linguistic Data Formats (CLDF),
one of the international standards for linguistic data. Converting
the Phonotacticon into CLDF is an important first step toward
improving interoperability with other databases that use the same
format, and facilitating comparative research and data re-use.

Having successfully completed the conversion of the Pho-
notacticon into CLDF, I am now collaborating with my other
international research collaborator, Prof. Mattis List (University
of Passau), to further integrate the database into Cross-Linguistic
Linked Data (CLLD). CLLD is a web-based interface that inter-
links multiple databases using CLDF, to provide an environment
in which linguists can intuitively search, browse, and use linguis-
tic data for research purposes.

During my stay in Aotearoa (New Zealand), I also visited sev-
eral places associated with Maori culture, including the Te Hana
Te Ao Marama Marae Maori Cultural Centre (Photo 2). These vis-
its deepened my understanding of the Maori language, the knowl-
edge systems passed down through generations, and the cultural
values maintained by Maori communities. I hope that this under-

standing will also inform my future work with linguistic data.
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