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The role of radiocarbon dating in Chinese archaeology has grown increasingly significant in recent 
decades. Thousands of archaeological radiocarbon dates have been published along with the 
development of multiple laboratories. However, radiocarbon dates were published in a fragmented 
manner, in different languages and limited to specific archaeological sites or topics. This fragmentation 
has created substantial barriers to cross-regional and interdisciplinary research at various temporal and 
spatial scales. While several datasets have been compiled, there is a lack of crucial details regarding the 
archaeological context, geographic information, and essential parameters of the radiocarbon data. 
This databank seeks to bridge this gap by providing the most up-to-date comprehensive radiocarbon 
database of Chinese archaeology. This effort involves a systematic review of the relevant literature 
and the revision of earlier datasets. A total number of 7,083 radiocarbon dates, accompanied by their 
detailed information, were collected. This databank offers a valuable resource for interdisciplinary 
research that aims to quantify human activity in prehistoric China, and it establishes a foundational 
framework for future data collections.

Background & Summary
Scientifically validated chronology is essential for accurate interpretation of any archaeological or historical 
event. Recognizing this critical need, scholars have increasingly applied various scientific dating methods to the 
field of Chinese archaeology over the last five decades, with radiocarbon dating emerging as the most widely 
adopted approach. Radiocarbon dating was first introduced into China in 1955 following the strong advocacy of 
pioneering archaeologists Xia Nai and others1. The first generation of laboratories was set up by two scholars Qiu 
Shihua and Cai Lianzhen in the Institute of Archaeology, Chinese Academy of Science (IA CAS, later changed 
to the Institute of Archaeology, Chinese Academy of Social Sciences, IA CASS)2. Facilitated by major national 
projects3–6 and international collaborations7–9, the following decades witnessed not only establishment of radio-
carbon dating laboratories in an increasing number of research institutes and universities that provide targeted 
support to archaeology (e.g., School of Archaeology and Museology of Peking University or College of Earth & 
Environmental Sciences of Lanzhou University), but also deeper collaboration between Chinese archaeology 
and subjects in Quaternary sciences10, creating a substantial quantity of radiocarbon dates documented in the 
literature.

However, a prominent limitation hindering the broader application of radiocarbon dating in Chinese archae-
ology is the scattered publication of raw data. These data are disseminated in a variety of forms, such as journal 
articles, full or brief archaeological reports, monographs, and appendices, primarily in Chinese or English. On 
the other hand, as the contributions of Chinese archaeology to various broader subjects on the international 
stage (e.g., early domestication of plants and animals, spreading of agro-pastoralism, and the rise of urbanism 
and early civilization) gain wider recognition, there is an increasing need for a comprehensive and accessible 
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database, allowing scholars to effectively break down the linguistic barrier and identify sites of interests with 
radiocarbon dates. The current project aims to address this gap by presenting the most extensive radiocarbon 
databank for Chinese archaeology to date. This is to support multiple research agenda, including data retrieval, 
quality evaluation and the identification of gaps for future studies. The scope of this radiocarbon database argua-
bly extends beyond chronological studies, providing a foundational resource for interdisciplinary inquiries such 
as demographic modelling and palaeoclimate, which is particularly pertinent to large-scale craft production and 
human-environment interaction in early China11–13.

Methods
The current synthesis of radiocarbon dates for Chinese archaeology would not be possible without the three 
foundational publications11–13, which build important foundation to our work. Wang et al.12 established the 
first comprehensive digital database of radiocarbon dates in Chinese archaeology by systematically reviewing 
published literature, particularly early texts recorded in Chinese paper documents11, thereby enhancing the 
accessibility of these data. On the basis of their work, additional data were incorporated by Dong et al.13, which 
provided the starting point for our compilation in this study. We built this databank based on the one made 
available online as supplementary material to their article (https://journals.sagepub.com/doi/abs/10.1177/0309
133319876802)13. Beyond that, we carefully reviewed these data and compiled over 2,500 new radiocarbon dates 
from a wider range of open sources, encompassing publications in either English or Chinese language, such as 
reports, journal articles, dissertations, datasets, monographs, and books. We also largely extended information 
relevant to archaeology, geography and laboratory techniques, permitting more efficient search and selection of 
data. In addition to the original literature where the radiocarbon data were published, this study also collected 
information from related publications14–543. To enhance comparability and interoperability, we constructed the 
current databank with reference to the p3k14c framework for global archaeological radiocarbon data544.

For English-language publications, we primarily used Google Scholar website (https://scholar.google.com/) 
to search for relevant resources, using both keywords (e.g., Chinese archaeology, radiocarbon dating, chro-
nology, subsistence, and specific site or cultural names) and the publication profiles of relevant researchers. 
For Chinese-language publications, we primarily used the website of China National Knowledge Infrastructure 
(CNKI; https://www.cnki.net/) to search for relevant resources, using: (1) keywords such as ‘brief report’, ‘exca-
vation report’, and those mentioned above; (2) the publication profiles of relevant researchers; and (3) the cata-
logues of relevant anthropological, archaeological, and geographic journals (e.g., Acta Anthropologica Sinica, 
Acta Archaeologica Sinica, Archaeology, Cultural Relics, Quaternary Sciences, and regional archaeological 
journals).

The overall databank has been organized into the five geographic regions of China–Northwest (in yellow), 
Southwest (in orange), Northern & Northeast (in blue), Yangtze Plain (in green), and Southeast (in purple)–mir-
roring common division related to archaeological cultures and climate conditions (e.g., pastoralism, agropasto-
ralism, the Central Plains, the Yangtze River Plain and further south) (Fig. 1).

Archaeological information including the name, era, cultural association, and the status of previous archae-
ological work, were collected to enhance data specificity. Radiocarbon dates derived from sedimentary profiles 
associated with archaeological sites were excluded from the databank, unless the corresponding layer was explic-
itly identified as a cultural layer in the original publication. For the previously incorporated data, the original 
authors had applied specific screening criteria to reject unreliable radiocarbon dates12,13. For the newly collected 
data in this study, we primarily assessed data reliability based on the evaluations provided in the original pub-
lications, and excluded any data deemed unreliable. All radiocarbon dates were calibrated by the OxCal v4.4.4 
online program (https://c14.arch.ox.ac.uk/oxcal/OxCal.html) using IntCal20 calibration curve545,546.

Geographic information, such as the administrative affiliation and the geographic coordinates, were gathered 
to maximize the potential for future spatial analyses. Specifically, this study verified the longitude, latitude and 
altitude of the archaeological sites through their original and related documents, as well as the geographic infor-
mation tools such as Google Earth (https://earth.google.com/web/). When exact coordinates were not provided 
by their original and related documents, approximate coordinates were provided through Google Earth or other 
similar tools, based on existing geographic locations, descriptive texts, and graphic references. This ensures 
that all sites are assigned a ‘LocAccuracy’ index of level 2 or higher, following the criteria defined in the p3k14c 
framework544. All coordinates were standardized to decimal degree format544.

Data Records
This study collected 7,083 radiocarbon dates of Chinese archaeology dating to the Han Dynasty and earlier 
(before 1830 BP), with full publications dated up to 2023. The databank is available at Zenodo (https://zenodo.
org/records/17107786; https://doi.org/10.5281/zenodo.17107786)547. Data published during or after 2024 were 
partially collected. The databank contains seven sheets that recorded data from the five regions, original refer-
ence, and the institution associated with the lab codes. Each data entry across the five regions includes three 
categories of information—archaeological, geographic, and radiocarbon—structured to enhance usability and 
context.

For archaeological information, the standardized site name was recorded in both English and Chinese, along 
with their alternative names encountered in the literature. The column of “category” describes the nature of each 
site (e.g., settlement, cemetery, ancient city, and cave), while the “era” shows abbreviated designation of the site’s 
chronology (e.g., PA for Palaeolithic Age, CA for Chalcolithic Age, NA for Neolithic Age, BA for Bronze Age, 
EIA for Early Iron Age, and MA for Metal Age). “Cultural association” records the type of culture that the site 
belongs to. “Work description” specifies the type of previous archaeological work (e.g., investigation, profile, and 
(test/systematic) excavation).

https://doi.org/10.1038/s41597-025-05956-z
https://journals.sagepub.com/doi/abs/10.1177/0309133319876802
https://journals.sagepub.com/doi/abs/10.1177/0309133319876802
https://scholar.google.com/
https://www.cnki.net/
https://c14.arch.ox.ac.uk/oxcal/OxCal.html
https://earth.google.com/web/
https://zenodo.org/records/17107786
https://zenodo.org/records/17107786
https://doi.org/10.5281/zenodo.17107786


3Scientific Data |         (2025) 12:1665  | https://doi.org/10.1038/s41597-025-05956-z

www.nature.com/scientificdatawww.nature.com/scientificdata/

Regarding GI, the administrative location was indicated by “province”, “prefecture”, and “county” levels. 
Geographic coordinates and their source were also listed.

The radiocarbon section documents detailed information such as the sample category, species, lab code, dat-
ing technique, archaeological context, and original dates of each sample, where available. The “median”, “σ”, and 
“95.4% range of ” the calibrated radiocarbon dates were recorded and rounded by one year. Data-quality proxies 

Fig. 1  Five geographic divisions of the radiocarbon databank. The basemap was downloaded from Natural 
Earth (https://www.naturalearthdata.com/) and the boundaries were sourced from a standard map of China 
(no. GS(2019)1822).

Fig. 2  Summary of the total number of published radiocarbon dates547 (in orange, data by 2023) and the area of 
the five regions (in grey).
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like δ13C, carbon yield, and C/N ratio for collagen were also collected when reported. The “year of publication” 
corresponds to the original reference, with standardized abbreviations incorporating author, publication year, 
and publisher information. For papers published in English, “DOI” was provided where possible; for Chinese 
publications, the Chinese characters of the publisher were also recorded. The title of each publication was listed 
in the sheet “Data Source” in both English and Chinese.

Technical Validation
All radiocarbon dates collected by this databank are sourced from published materials and reviewed by the 
authors. For radiocarbon dates both previously collected in other datasets11–13 and newly collected in this 
databank, their original provenance was traced to make sure the information is accurate. Archaeological and 
geographic information related to the radiocarbon data were primarily collected from the original and related 
documents and supplemented by using geographic tools to make the databank as intact as possible.

The distribution of these radiocarbon dates was calculated, and plotted with kernel density analysis on the 
map (Figs. 2, 3). Whilst radiocarbon dating has been incorporated as a routine approach in Chinese archaeology 
nowadays, especially for sites dated prior to the Qin-Han dynasties (221 BCE–220 CE), significant regional 
variation in data distribution remains evident. This is probably arguably driven by multiple factors. The majority 
of radiocarbon dates have been concentrated to Northern & Northwest China. Historically, the Central Plain in 
Northern China have been regarded as one of the cradles of Chinese civilization within the traditional histori-
ographic framework or world-periphery system since the birth of Chinese archaeology as a distinct field548–550. 
This privilege of course attracts more scholarly attention as well as funding for radiocarbon dates.

A prime example is the first national programme Xia-Shang-Zhou Chronology Project, which aimed to 
establish a complete chronological sequence of the earliest Chinese dynasties through combination of radio-
carbon dating, archaeology, early texts and astronomy3–5. The following national programme Source of Chinese 
Civilization further expanded the use of radiocarbon dates across Northern China and beyond6. As a result of 
growing realization of the continuous and complex communication between Northern China, Central Asia and 

Fig. 3  Map showing the distribution of published radiocarbon dates547 overlayed with the kernel density. Black 
dots represent individual radiocarbon dates, while the intensity of the blue shading indicates the density of the 
data distribution. The basemap was downloaded from Natural Earth (https://www.naturalearthdata.com/) and 
the boundaries were sourced from a standard map of China (no. GS(2019)1822).
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further Eurasia Steppe551, Northwest China–better known as the eastern Silk Roads–has also become a focal area 
for radiocarbon research.

By sharp contrast, the remaining three regions (Southwest China, Yangtze River Plain and Southeast China) 
show comparatively fewer radiocarbon dates in total count. Although it is true that the Yangtze River Plain and 
Southeast China are much smaller in physical size, one of the key reasons that restricts the number of radio-
carbon dates might be the limited preservation of datable organic material, often due to acidic soil conditions. 
Nonetheless, the recent years have seen a notable increasing number of radiocarbon dates in specific areas in 
these regions, such as the Yangtze Delta where Liangzhu, the earliest complex city in China, has been extensively 
excavated552, or the eastern rim of the Tibetan Plateau, which serves as a crucial link between China and South/
Southeast Asia289,553.

The databank also summarizes the radiocarbon year uncertainty. Since accelerator mass spectrometry (AMS) 
was introduced to Chinese archaeology in 1990s2, the radiocarbon uncertainty started to show a substantial 
decrease (Fig. 4). It is rather obvious that the previous dates generated by gas proportional counting or liquid 
scintillation counting, both essentially dependent on β emission, appear far less precise than AMS.

In comparison with the large body of radiocarbon dates, very few publications, either in Chinese or English, 
chose to publish the associated data-quality indices, making a direct data quality assessment virtually impos-
sible. However, if available, these indices all fall within the range of normal criteria547. Most of the radiocarbon 
dates were provided with lab codes, or at least accompanied by information about the laboratory that conducted 
the test. This indicates that most of the radiocarbon data are quality-guaranteed by the corresponding labora-
tory. However, it is strongly recommended to provide quality-related index when publishing radiocarbon dates 
in the future.

Data availability
The dataset has been deposited to Zenodo (https://zenodo.org/records/17107786; https://doi.org/10.5281/
zenodo.17107786).

Code availability
No code was used in the creation of this databank.
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