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Abstract

With the rapid development of biodiversity informatics, an increasing amount
of open biological data is being utilized by researchers. Analyzing research
hotspots and development trends in China’s biodiversity field through the lens
of a public data platform enables biodiversity workers and decision-makers to
gain timely understanding of the current status and directions of biological
research in China, providing decision-making support for biodiversity conserva-
tion. This paper conducted a full-text search on CNKI and Google Scholar for
literature from 2013 to 2023 using the “National Specimen Information Infras-
tructure (NSII)” and related terms as search objects, retrieving a total of 1,070
NSII-supported documents, including journal articles (822), dissertations (233),
popular science articles (5), conference papers (6), and reports (4). Based on the
822 NSII-supported journal articles, this study employs bibliometric methods
and techniques to investigate the current status, hotspots, and trends of biodiver-
sity research supported by NSII from perspectives such as publication patterns,
research themes and hotspots, and research institutions. Keyword co-occurrence
network mapping analysis reveals that biodiversity research hotspots based on
data platforms concentrate in five areas: species distribution analysis and mod-
eling, climate change, taxonomy, biodiversity research, and research platform
construction. Currently, the field of biodiversity informatics in China is develop-
ing rapidly; future efforts should focus on enhancing data source construction,
resource integration, sharing capabilities, operational capacities, and interna-
tional cooperation to continuously advance biodiversity scientific research.
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Abstract: With the rapid development of biodiversity informatics, an increas-
ing amount of open biological data has become available to researchers. An-
alyzing research hotspots and development trends in China’s biodiversity field
through the lens of a public data platform can help biodiversity workers and
decision-makers stay informed about the current status and directions of biolog-
ical research in China, providing decision support for biodiversity conservation
efforts.

This study conducted a full-text search on CNKI and Google Scholar for liter-
ature from 2013 to 2023 using search terms related to the National Specimen
Information Infrastructure (NSII), retrieving a total of 1,070 NSII-supported
documents, including journal articles (822), dissertations (233), popular science
articles (5), conference papers (6), and reports (4).

Based on the 822 NSII-supported journal articles, this paper employs biblio-
metric methods to investigate the current status, hotspots, and trends of bio-
diversity research supported by NSII from perspectives including publication
patterns, research topics and hotspots, and research institutions. Keyword co-
occurrence network analysis reveals that biodiversity research based on data
platforms concentrates on five areas: species distribution analysis and model-
ing, climate change, taxonomy, biodiversity research, and platform construc-
tion. While biodiversity informatics is developing rapidly in China, future ef-
forts must focus on improving data source construction, resource integration,
sharing capabilities, professional competencies, and international cooperation to
continuously advance biodiversity scientific research.

Keywords: biodiversity informatics, biodiversity research, National Specimen
Information Infrastructure (NSII), data
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1.1 Data Sources

This study utilized CNKI and Google Scholar as source databases, focusing
on Chinese and English literature related to NSII. Based on a comprehen-
sive investigation of the current status of biological research and knowledge
application, the search terms were determined to be: “National Specimen Re-
source Sharing Platform,” “National Specimen Sharing Platform,” “National
Herbarium,” “National Specimen Repository,” “National Specimen Platform,”
“National Specimen Resource Platform,” “nsii.org.cn,” “NSII,” and “National
Specimen Information Infrastructure.” The search covered literature published
between 2013 and 2023, including journal articles, dissertations, popular sci-
ence articles, conference papers, and reports, with the search conducted up to
April 1, 2023. After deduplication, cleaning, and manual verification, 1,070 doc-
uments were finalized as the research corpus for the NSII-supported literature
database. The database’s main fields include title, year, document type, journal
name, first author, corresponding author, nationality, research type, geograph-
ical scale, research object type, funding source, etc. (The database is available
at http://nsii.org.cn/2017/dataservice.php).

1.2 Analytical Methods

This study employs Excel and VOSviewer software for bibliometric and visual-
ization analyses. Excel was used for structured storage, management, and statis-
tical analysis of literature information, enabling direct extraction and analysis
of publishing journals, funding sources, research teams, research institutions,
and keywords. The geographical scales mentioned in the literature were man-
ually identified and annotated to analyze the spatial scope of research objects.
Research objects were manually identified and categorized to analyze the tax-
onomic groups of interest to researchers. Other databases mentioned in the
literature were also manually identified and annotated to analyze the connectiv-
ity among biological databases.

Keywords can directly reflect the research objects or themes of literature, and
analyzing keyword clustering can reveal research hotspots. The keyword co-
occurrence network maps generated using VOSviewer software provide visual
representations of keyword clustering, thereby revealing research hotspots. In
these maps, nodes represent keyword frequency, node size indicates occurrence
count, and connecting lines represent relationships between keywords (van Eck
& Waltman, 2010).

2.1 Basic Publication Patterns

From 2013 to 2023, NSII supported the publication of 822 journal articles, 233
dissertations, 5 popular science articles, 6 conference papers, and 4 reports.
As journal articles better represent the research level within a discipline, this
study analyzed the distribution of NSII-supported papers across different jour-
nals. The results show that Biodiversity Science, Frontiers in Plant Science,
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Guihaia, and Research Information Technology and Application published the
most articles. The top 20 journals by publication count are listed in Table 1 .

Among the 822 NSII-supported journal articles, 767 mentioned funding sources.
To analyze funding patterns, these sources were categorized into six types: min-
istry and research institution projects, provincial/municipal projects, univer-
sity projects, international cooperation projects, enterprise projects, and other
types. Ministry and research institution projects funded the most papers (628),
followed by provincial /municipal projects (355). University and international
cooperation projects funded fewer papers (83 and 22, respectively). Funding
sources not belonging to the above five categories were classified as other types,
supporting 59 papers.

2.2 Research Geographical Scales

Through manual annotation, the 822 journal articles were statistically analyzed
by research geographical scale. The results show that NSII supported 80 global-
scale, 267 national-scale, 327 regional-scale, and 148 other-scale studies. In
this study, global scale refers to research areas involving two or more countries;
national scale refers to studies covering an entire country; regional scale refers
to study areas at or above the county level but below the national scale; and
other scale refers to studies that did not mention or clearly specify the research
area.

2.3 Research Object Types

Through manual annotation, the 822 journal articles were statistically analyzed
by research object type. The results show that NSII supported research on plants
(670 articles), animals (45 articles), organisms (42 articles), microorganisms (9
articles), and other object types (such as meteorites, museums, vegetation, etc.)
(56 articles). Plant research accounted for 81.51% of the total journal articles.
For a given paper, if the research objects included two or three categories among
plants, animals, and microorganisms, it was classified as “organisms”; if it in-
volved only one category, it was not classified as “organisms.”

2.4 Research Hotspots and Their Evolution

To finely investigate the hotspot directions of NSII-supported research, this
study analyzed keywords from 402 Chinese journal articles and 420 English
journal articles (referring to articles published in Chinese or English language
academic journals, respectively). Based on keyword co-occurrence network maps
(Figure 1 [Figure 1: see original paper|, Figure 2 [Figure 2: see original paper]),
the hotspot research themes in biodiversity supported by NSII from 2013 to 2023
can be summarized into five areas: species distribution analysis and modeling,
climate change, taxonomy, biodiversity research, and platform construction.

Quantitative analysis of keyword frequencies in Chinese and English articles
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reveals that papers containing keywords such as MaxEnt model and climate
change were the most numerous. MaxFEnt model belongs to the species distribu-
tion analysis and modeling theme, which also includes keywords like potential
distribution, distribution pattern, species distribution, geographical distribu-
tion, and ArcGIS. The climate change theme includes keywords such as cli-
mate change, climate factors, habitat, suitable area, and environmental factors.
Taxonomy theme keywords include new records, plant classification, herbarium
specimens, and phylogeny. Biodiversity research theme keywords include species
diversity, biodiversity, biodiversity conservation, and endangered species. Plat-
form construction theme keywords include digitization, database, and citizen
science. The top 30 keywords by frequency in NSII-supported Chinese and En-
glish journal articles from 2013 to 2023 are presented in Table 2 and Table 3

Analysis of annual keyword evolution (Table 4 and Table 5 ) shows that the
top five keywords in Chinese journal articles over the past five years were: Max-
Ent model, climate change, potential distribution, distribution pattern, and
geographical distribution. Temporal analysis indicates that MaxEnt model and
climate change showed an upward trend in Chinese publications from 2018 to
2021, with a slight decline in 2022. The top five keywords in English journal
articles over the past five years were climate change, MaxEnt model, phylogeny,
China, and biodiversity conservation. Temporal analysis shows that MaxEnt
model and climate change maintained an upward trend in English publications
from 2018 to 2022. Overall, MaxEnt model and climate change are hotspot
keywords in both Chinese and English articles and across years, representing
key research hotspots supported by NSII.

2.5 Research Team Profiles

This study conducted statistical analysis of research teams and nationalities in
NSII-supported journal articles. Using corresponding authors and first authors
as team representatives, the study analyzed Chinese and English journal article
teams separately (Figure 3 [Figure 3: see original paper|, Figure 4 [Figure 4:
see original paper]). English names among the top 20 most productive corre-
sponding authors were translated to merge identical authors.

Statistical results show that the most prolific users of NSII data were teams led
by He Xingjin, Wang Zhiheng, Ma Keping, Huang Linfang, and Pan Kaiwen.
The top 20 research teams by publication count are listed in Table 6 .

Research team nationalities were determined based on the country of affiliation
of all authors in each paper. Analysis of all researchers from the 822 journal
articles revealed contributions from 50 countries, including China, the United
States, Australia, the United Kingdom, and Germany. The top 20 countries by
publication count are shown in Table 7 . Team compositions were categorized
into domestic teams, Chinese-foreign collaborative teams, and foreign teams, ac-
counting for 670 articles (81.51%), 139 articles (16.91%), and 13 articles (1.58%),
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2.6 Major Research Institutions

Analysis of the 822 NSII-supported journal articles identified the top 10 research
institutions by publication count, as shown in Table 8 , including University of
Chinese Academy of Sciences, Institute of Botany (Chinese Academy of Sci-
ences), Kunming Institute of Botany (Chinese Academy of Sciences), Peking
University, and Sichuan University. These top 10 institutions collectively con-
tributed 338 articles (41.12%).

Note: Since a single paper may involve multiple research institutions and thus
be counted separately by different institutions, the 338 articles do not equal the
sum of articles from the 10 institutions in Table 8.

2.7 Connectivity with Similar Databases

Based on whether NSII data were cited, NSII-supported papers can be divided
into two categories: those that cited NSII data and those that only mentioned
NSII. If a paper cited NSII data while also citing other similar databases, these
databases were considered to have connectivity.

Statistical results show that among the 822 journal articles, 651 (79.20%) cited
NSII data, with 491 (59.73%) also citing other similar databases. Among the
other databases cited, the Chinese Virtual Herbarium (CVH), Global Biodi-
versity Information Facility (GBIF), Plant Photo Bank of China (PPBC), and
Chinese Field Herbarium (CFH) appeared most frequently, in 347 (42.21%),
266 (32.36%), [text incomplete in original]

3.2 Multi-Dimensional Use of NSII Data

The term biodiversity inherently carries biogeographical implications, primarily
encompassing three levels of diversity: genetic, species, and ecosystem (Ma,
1993). Among NSII-supported journal articles, 79.20% directly cited NSII data.
In terms of research scales supported by the data, NSII data have played a role
across different geographical scales, from county-level and below (Zhou et al.,
2019; Xue et al., 2020) to global scales (Liu et al., 2021; Du et al., 2023).

The ability of NSII data to support biodiversity research at different geograph-
ical scales is related to the characteristics of NSII data. NSII is currently the
largest biological specimen data platform in China, collecting various types of
biological specimen data. The distribution data records on NSII biological spec-
imens contain relatively detailed geographical locations or even latitude and
longitude coordinates, and most have been identified by taxonomists, ensuring
high data quality. This important species information and corresponding dis-
tribution data form the foundation for supporting biodiversity research across
different geographical scales.
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In terms of research objects, NSII data have supported studies on various taxo-
nomic groups including plants (Guo et al., 2020; Liu et al., 2023), animals (Jiang
et al., 2019; Huang et al., 2021), and microorganisms (Wei et al., 2021; Sun et
al., 2021), covering research levels from genetic (Tong et al., 2016; Wang et al.,
2021) and species (Wang et al., 2019; Mou et al., 2019) to ecosystem scales (Yu et
al., 2019; Liu et al., 2022). NSII-supported plant research significantly outnum-
bers animal and microbial research, with more teams and personnel studying
plants (Figure 3, Figure 4, and Table 8). This is not only related to the quantity
and quality of NSII’s plant data but also because the leading unit of NSII is the
Institute of Botany, Chinese Academy of Sciences, which has conducted more
promotion in plant-related fields.

3.3 NSII-Supported Research Hotspots

Based on 822 NSII-supported journal articles as the data source, this study used
VOSviewer software to analyze research hotspots and development trends. The
results identify MaxEnt model and climate change as two current hotspots in
biodiversity research.

MaxEnt model is a type of species distribution model widely applied in species
resource management and sustainable utilization (Liu et al., 2018), species con-
servation decision-making (Miao et al., 2020; Ye et al., 2022), invasive species
prevention and control (Du et al., 2021; Chen et al., 2021; Xu et al., 2022), and
studies on climate change impacts on species distribution (Zhou et al., 2021;
Niu et al., 2021; Chen et al., 2022).

Climate change represents the most severe environmental challenge facing hu-
manity. The IPCC Fifth Assessment Report indicates that global temperature
increases may exceed 1.5°C by the end of the 21st century compared to 1850-
1900, potentially surpassing 2°C under RCP6.0 and RCP8.5 scenarios (Stocker
et al., 2014). Climate change profoundly affects plant growth, geographical dis-
tribution, and population sizes (Pounds et al., 2006). Growing evidence suggests
that climate warming may reduce suitable habitat ranges for plants, forcing mi-
gration to higher altitudes and latitudes. However, climate change impacts
vary among plant species, making studies of plant responses crucial for biodi-
versity conservation. With advancing climate change research and geographic
information science, species distribution models have become essential tools for
investigating climate change impacts on species distributions (Zhao et al., 2019).

In summary, MaxEnt model and climate change represent key data applica-
tion directions among NSII-supported research hotspots. Species distribution
data form the foundation for MaxEnt model applications and studies on climate
change-induced distribution shifts. The construction of specimen-based species
distribution data has benefited significantly from biodiversity informatics devel-
opment. Biodiversity informatics is an emerging discipline that collects, orga-
nizes, integrates, analyzes, predicts, and disseminates biodiversity-related data
to inform conservation and sustainable use decisions (Hardisty & Roberts, 2013).
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Data constitute the foundation of biodiversity informatics, with species names
and distribution information being most critical. China’s species data core in-
cludes biodiversity inventories, specimen data, color photographs, literature and
floras, and data generated from major projects. Analyzing NSII-supported pa-
pers also represents an analysis and prediction of research hotspots supported
by biological distribution data.

3.4 International Impact of NSII Data

The statistics on Chinese and English journal articles and research teams demon-
strate NSII's significant international influence. Many domestic research teams
prefer to publish English papers using NSII data, such as the teams of He
Xingjin and Wang Zhiheng. Meanwhile, teams proficient in publishing English
papers using NSII data rarely attempt to publish Chinese papers with NSII data.
Chinese scholars publishing English papers has enhanced NSII’s international
influence.

From 2013 to 2019, NSII specimen data experienced rapid growth, with annual
increments of 600,000 to 1 million records (Figure 5 [Figure 5: see original
paper]). High-quality data (Qian et al., 2018), an open sharing philosophy, and
continuously growing data resources form the foundation for NSII data’s broad
application.

Data growth and continuous promotion have increased NSII’s influence, with
more domestic and international institutions and teams using NSII data to
support research. From 2013 to 2023, the number of journal articles supported
by NSII data has shown a yearly increasing trend (Figure 6 [Figure 6: see
original paper]). NSII data have become more closely connected with similar
foreign databases. Among papers citing NSII data, over one-third also cited
GBIF data, with some papers primarily using GBIF data as their research
object (Qian et al., 2022; de Araujo et al., 2022).

As data continue to be opened, NSII specimen data are increasingly integrated
with GBIF data. As of May 4, 2023, NSII had achieved interoperability with
GBIF for 4.5 million specimen records. Over the past decade, the number
of papers citing GBIF data has grown steadily, with nearly four papers per
day currently citing GBIF data. With GBIF’s development, NSII data will be
accessed and freely downloaded by more researchers worldwide.

Beyond GBIF, data from foreign platforms such as the US specimen digitization
platform (iDigBio) and the Australian biodiversity information system (ALA)
were also co-used in journal articles citing NSIT data (Raes et al., 2020; Fawcett
et al., 2022). From an institutional perspective, NSII data are increasingly used
by foreign institutions for biodiversity research, particularly studies on China’s
biodiversity. NSII data’s international influence has been further enhanced.

The availability of biodiversity data and information, along with the ability to
effectively utilize them, will become important indicators of future scientific
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research. Developing capacity to “mobilize, manage, publish, and use biodi-
versity data” can support biodiversity strategies, which require reliable and
accurate data (Parker-Allie et al., 2021). Biodiversity strategies are rooted
in numerous international conventions, including the Convention on Biological
Diversity (CBD), Convention on International Trade in Endangered Species
of Wild Fauna and Flora (CITES), United Nations Convention to Combat
Desertification (UNCCD), United Nations Framework Convention on Climate
Change (UNFCCC), Intergovernmental Science-Policy Platform on Biodiversity
and Ecosystem Services (IPBES), and Sustainable Development Goals (SDG).

Analysis of NSII data-supported papers reveals that China has established a
relatively standardized data platform serving biodiversity research with certain
influence both domestically and internationally. Future data platform construc-
tion still requires multi-dimensional efforts to strengthen the data foundation.
First, enhance national-level top-down design, emphasizing the integration of
biodiversity big data resources to form more powerful comprehensive informa-
tion platforms. Specifically, strengthen multi-source data integration and shar-
ing, establish data sharing coordination mechanisms and models, and further
break down data silos between different departments and institutions based on
joint data cataloging and API interactions. Increase data sharing efforts, as
Asia’s current data sharing level lags significantly behind Europe and North
America. Explore mutually beneficial multi-party cooperation mechanisms do-
mestically (including academic institutions, government agencies, publishers,
citizen science platforms, and social media) to promote a “soft environment”
where data stakeholders mutually recognize each other’s value.

Second, continuously advance original data digitization and sharing, establish-
ing strong connections between big data platforms and data sources, as only
continuous data sources can keep data updated. Although China has digitized
over 16 million animal and plant specimens for online sharing, the digitization
rate needs substantial improvement relative to total specimen collections (Xiao
et al., 2018). Additionally, herbarium literature resources contain substantial
survey, observation, and distribution data awaiting organization and mining.

Third, increase data openness and design and develop data products. Reference
international biodiversity data platforms such as GBIF, Biodiversity Heritage
Library (BHL), and Encyclopedia of Life (EOL), and learn from their analytical
interface designs for R and Python languages. Develop products for different
data application scenarios, including scientific research, government decision-
making, enterprise innovation, and public science education. Promote data use
through multiple channels and optimize data circulation and service methods
through user feedback.

Fourth, strengthen capacity building in biodiversity informatics and develop
professional academic communities, including cultivating practitioners’ capabil-
ities across the entire data lifecycle through technical training and project im-
plementation, particularly in data mining. Encourage the application of new
technologies and methods throughout the data lifecycle, such as infrared camera
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technology, audio-video recording, remote sensing, environmental DNA, artifi-
cial intelligence, and scientific workflow technologies.

Fifth, enhance regional and international cooperation. In Asia, actively “go
global” through channels such as the Chinese Academy of Sciences’ overseas
science and education centers, the national Belt and Road cooperation network,
and the newly established Kunming Biodiversity Fund from COP15 to expand
China’s cooperative scale and influence in Asia. For global cooperation, actively
participate in international projects and affairs through platforms such as GBIF,
International Union for Conservation of Nature (IUCN), BHL, and Botanic
Gardens Conservation International (BGCI), contributing China’s biodiversity
data and case studies toward the SDGs.

References

ALTMAN M, CROSAS M, 2013. The evolution of data citation: from principles
to implementation[J]. TASSIST Quarterly, 37: 62-70.

CAI XM, SU Y, WU BH, et al., 2023. Theoretical debates and innovative prac-
tices of the development of China’s nature protected area under the background
of ecological civilization construction[J]. J Nat Resour, 38(4): 839-861. [Cai
Xiaomei, Su Yang, Wu Bihu, et al., 2023. Theoretical debates and innovative
practices of the development of China’s nature protected area under the back-
ground of ecological civilization construction[J]. Journal of Natural Resources,
38(4): 839-861.]

CHEN BR, ZOU H, MENG XH, et al., 2022. Prediction of distribution pattern
and change of suitable areas of Bupleurum chinense and Bupleurum scorzoner-
ifolium under climate change in China[J]. Acta Ecol Sin, 42(20): 8471-8482.
[Chen Bingrui, Zou Hui, Meng Xianghong, et al., 2022. Effects of climate
change on the suitable distribution of Bupleurum chinense and Bupleurum scor-
zonerifolium[J]. Acta Ecologica Sinica, 42(20): 8471-8482.]

CHEN J, WANG S, ZHU F, et al., 2021. Risk evaluation of Tithonia diversifolia
dispersal in Yunnan Province, China[J]. Guihaia, 41(5): 789-798. [Chen Jian,
Wang Sihai, Zhu Feng, et al., 2021. Study on the dispersal risk of invasive plant
Tithonia diversifolia in Yunnan[J]. Guihaia, 41(5): 789-798.]

DE ARAUJO ML, QUARESMA AC, RAMOS FN, 2022. GBIF information is
not enough: national database improves the inventory completeness of Amazo-
nian epiphytes[J]. Biodivers Conserv, 31(11): 2797-2815.

DU Z, REN Z, YU B, et al., 2023. Impacts of climate change on the global
distribution of Cyclocarya paliurus[J]. Biologia, 78(1): 41-53.

DU ZX, SU QT, ZHOU B, et al., 2021. Potential distribution of invasive species
Bidens frondosa under different climate change scenarios in China[J]. Chin J
Ecol, 40(8): 2575-2582. [Du Zhixuan, Su Qitao, Zhou Bing, et al., 2021. Po-
tential distribution of invasive plant Bidens frondosa under different climate

chinarxiv.org/items/chinaxiv-202308.00069 Machine Translation


https://chinarxiv.org/items/chinaxiv-202308.00069

ChinaRxiv [$X]

change scenarios in China[J]. Chinese Journal of Ecology, 40(8): 2575-2582.]

FAWCETT S, AGOSTI D, COLE SR, et al., 2022. Digital accessible knowledge:
Mobilizing legacy data and the future of taxonomic publishing[J]. Bull Soc Syst
Biol, 1(1): 1-12.

GUO FL, XU GB, MOU HL, et al., 2020. Simulation of potential spatiotempo-
ral population dynamics of Bretschneidera sinensis Hemsl. based on MaxEnt
model[J]. Plant Sci J, 38(2): 185-194. [Guo Feilong, Xu Gangbiao, Mou Honglin,
et al.; 2020. Simulation of potential spatiotemporal patterns of geographical dis-
tribution of Bretschneidera sinensis[J]. Plant Science Journal, 38(2): 185-194.]

HAMPTON SE, STRASSER CA, TEWKSBURY JJ, et al., 2013. Big data and
the future of ecology|[J]. Front Ecol Environ, 11(3): 156-162.

HARDISTY A, ROBERTS D, 2013. A decadal view of biodiversity informatics:
challenges and priorities[J]. BMC Ecol, 13(1): 1-23.

HUANG Z, HUANG A, DAWSON TP, et al., 2021. The effects of the spatial
extent on modelling giant panda distributions using ecological niche models[J].
Sustainability, 13(21): 11707.

JIANG LH, GAO JQ, WAN JZ, 2019. Potential habitat and priority protection
area of cranes with climate change in the Great Xing’an Mountains, China[J].
Chin J Appl Ecol, 30(7): 2457-2469. [Jiang Lihua, Gao Junqin, Wan Jizhong,
et al., 2019. Potential distribution and priority protection areas of cranes under
climate change in the Great Xing’an Mountains[J]. Chinese Journal of Applied
Ecology, 30(7): 2457-2469.]

LI QQ, JIN XB, ZHANG XL, et al., 2023. Comparison and evaluation of
the ecological network construction method based on principles of landscape
ecology[J]. Acta Ecol Sin, 2023, 43(4): 1461 1473. [Li Quanquan, Jin Xiaobin,
Zhang Xiaolin, et al., 2023. Comparison and evaluation of ecological network
construction methods based on landscape ecology principles[J]. Acta Ecologica
Sinica, 43(4): 1461-1473.]

LIU C, CHEN L, TANG W, et al., 2018. Predicting potential distribution and
evaluating suitable soil condition of oil tea Camellia in ChinalJ]. Forests, 9(8):
487.

LIU J, WANG L, SUN C, et al., 2021. Global distribution of soapberries (Sapin-
dus L.) habitats under current and future climate scenarios[J]. Sci Rep, 11(1):
19740.

LIU XJ, SUN XG, 2023. Liparis tianchiensis (Orchidaceae), a new species from
Gansu, China[J]. PhytoKeys, 219: 27-33.

LIU XL, YANG WJ, LIU S, et al., 2022. Relationship between Abies plant
community and giant panda distribution in giant panda habitat[J]. J Sichuan For
Sci Technol, 43(2): 1-20. [Liu Xingliang, Yang Wenjing, Liu Shan, et al., 2022.
Relationship between Abies plant communities and giant panda distribution in

chinarxiv.org/items/chinaxiv-202308.00069 Machine Translation


https://chinarxiv.org/items/chinaxiv-202308.00069

ChinaRxiv [$X]

giant panda habitat[J]. Journal of Sichuan Forestry Science and Technology,
43(2): 1-20.]

MA KP, 1993. On the Concept of Biodiversity[J]. Biodivers Sci, 1(1): 20-22.
[Ma Keping, 1993. On the concept of biodiversity[J]. Biodiversity Science, 1(1):
20-22.]

MA XM, CHEN XJ, LIU YN, et al, 2023. Research hotspots and development
trends in China’s aerospace field — Based on bibliometric analysis from 2016-
2020[J]. Science Watch, 18(1): 57-66. [Ma Xuemei, Chen Xuejuan, Liu Yanan,
et al., 2023. Research hotspots and development trends in China’s aerospace
field: Based on bibliometric analysis from 2016-2020[J]. Science Watch, 18(1):
57-66.]

MALDONADO C, MOLINA CI, ZIZKA A, et al., 2015. Estimating species
diversity and distribution in the era of Big Data: to what extent can we trust
public databases?[J]. Global Ecol Biogeogr, 24(8): 973-984.

MIAO SY, HUANG HZ, LI YK, et al., 2020. Resource survey and protection of
the key national protected species Firmiana danxiaensis endemic to Guangdong,
Chinal[J]. Subtrop Plant Sci, 49(1): 71-75. [Miao Shenyu, Huang Huazhang, Li
Yuangiu, et al., 2020. Resource survey and protection study of the Guangdong
endemic national protected plant Firmiana danziaensis[J]. Subtropical Plant
Science, 49(1): 71-75.]

MOU C, PENG CL, ZHANG F, 2019. Analysis of species diversity of Gesneri-
aceae plants in Hunan[J]. Guangxi Sci, 26(1): 141-145. [Mou Cun, Peng Chun-
liang, Zhang Fan, 2019. Analysis of species diversity of Gesneriaceae plants in
Hunan[J]. Guangxi Sciences, 26(1): 141-145.]

NIU RK, GAO RH, HOU YQ), et al., 2021. Prediction of the geographic dis-
tribution of Ammopiptanthus mongolicus under climate change[J]. J NW For
Acad, 36(1): 102-107. [Niu Ruokai, Gao Runhong, Hou Yanqing, et al., 2021.
Prediction of suitable distribution areas of Ammopiptanthus mongolicus under
climate change[J]. Journal of Northwest Forestry University, 6(1): 102-107.]

PARKER-ALLIE F, PANDO F, TELENIUS A, et al., 2021. Towards a post-
graduate level curriculum for biodiversity informatics. Perspectives from the
Global Biodiversity Information Facility (GBIF) community[J]. Biodivers Data
J, 9: 68010.

POUNDS JA, BUSTAMANTE MR, COLOMA LA, et al., 2006. Widespread
amphibian extinctions from epidemic disease driven by global warming[J]. Na-
ture, 439(7073): 161-167.

QI P, LIU HT, 2021. The connotation of General Secretary Xi Jinping’s impor-
tant expositions on biodiversity conservation[J]. J Shandong Univ Technol Soc
Sci Ed, 37(4): 21-27. [Qi Ping, Liu Haitao, 2021. The connotation of General
Secretary Xi Jinping’s important expositions on biodiversity conservation[J].

chinarxiv.org/items/chinaxiv-202308.00069 Machine Translation


https://chinarxiv.org/items/chinaxiv-202308.00069

ChinaRxiv [$X]

Journal of Shandong University of Technology (Social Sciences Edition), 37(4):
21-27]

QIAN H, DENG T, BECK J, et al., 2018. Incomplete species lists derived from
global and regional specimen-record databases affect macroecological analyses:
A case study on the vascular plants of Chinal[J]. J Biogeogr, 45(12): 2718-2729.

QIAN H, ZHANG J, JTANG MC, 2022. Global patterns of fern species diversity:
An evaluation of fern data in GBIF[J]. Plant Divers, 44(2): 135-140.

RAES N, CASINO A, GOODSON H, et al., 2020. White paper on the align-
ment and interoperability between the Distributed System of Scientific Collec-
tions (DiSSCo) and EU infrastructures—The case of the European Environment
Agency (EEA)[J]. Res Ideas Outcomes Res Idea Outcomes, 6: €62361.

STOCKER TF, QIN D, PLATTNER GK, et al., 2013. Climate change 2013:
the physical science basis: Working Group I contribution to the Fifth assess-
ment report of the Intergovernmental Panel on Climate Change[M]. London:
Cambridge university press.

SUN X, PEI J, ZHAO L, et al., 2021. Fighting climate change: soil bacteria
communities and topography play a role in plant colonization of desert areas|J].
Environ Microbiol, 23(11): [page numbers missing in original]

TONG F, XIE DF, ZENG XM, et al., 2016. Genetic diversity of Paeonia
decomposita and rotundiloba detected by ISSR markers[J]. Acta Bot Boreal-
Occident Sin, 36(10): 1968-1976. [Tong Fen, Xie Dengfeng, Zeng Xinmei, et al.,
2016. ISSR analysis of genetic diversity of Paeonia decomposita and Paeonia
rotundiloba[J]. Acta Botanica Boreali-Occidentalia Sinica, 36(10): 1968-1976.]

VAN ECK NJ, WALTMAN L, 2010. Software survey: VOSviewer, a computer
program for bibliometric mapping[J]. Scientometrics, 84(2): 523-538.

WANG F, XIONG Z, YAN XD, et al., 2019. Geographical distribution pattern
of species diversity of the Genus Saliz L. and its relationship with climate in
China[J]. Climatic Environ Res, 24(2): 262-276. [Wang Fang, Xiong Zhe, Yan
Xiaodong, et al., 2019. Study on the relationship between regional climate

and species diversity patterns of Saliz in China[J]. Climatic and Environmental
Research, 24(2): 262-276.]

WANG TY, XU Y, WANG LY, et al., 2021. Genetic differentiation and genetic
diversity of Hippophae rhamnoides subsp. sinensis and H. rhamnoides subsp.
yunnanensis[J]. For Res, 34(4): 13-21. [Wang Tianyi, Xu Yue, Wang Luoyun, et
al., 2021. Genetic differentiation and genetic diversity of Hippophae rhamnoides

subsp. sinensis and H. rhamnoides subsp. yunnanensis[J]. Forest Research,
34(4): 13-21]

WANG X, ZHANG F, ZHANG J, 2017. Biodiversity information resources. I.
Species distribution, catalogue, phylogeny, and life history traits[J]. Biodivers
Sci, 25(11): 1223-1238.

chinarxiv.org/items/chinaxiv-202308.00069 Machine Translation


https://chinarxiv.org/items/chinaxiv-202308.00069

ChinaRxiv [$X]

WANG Y, ZHANG FC, NAN X, et al., 2022. Financial issues of the convention
on biological diversity and its reference for China’s CBD implementation[J].
Biodivers Sci, 30(11): 42-48. [Wang Ye, Zhang Fengchun, Nan Xi, et al., 2022.
Analysis of financial issues of the Convention on Biological Diversity and its
implications for China’s implementation[J]. Biodiversity Science, 30(11): 42-48.]

WEI'Y, ZHANG L, WANG J, et al., 2021. Chinese caterpillar fungus (Ophio-
cordyceps sinensis) trading, and futures under climate change and over in China:
Current distribution, exploitation[J]. Sci Total Environ, 755: 142548.

XIAO C, LI MY, YE F, et al., 2018. Exploration of the development direction
of NSII based on 10 million specimen records[J]. Res Inform Technol Appl,
9(5): 7-26. [Xiao Cui, Li Mingyuan, Ye Fang, et al., 2018. Exploration of
the development direction of NSII based on ten million specimen records[J].
Research Information Technology and Application, 9(5): 7-26.]

XIAO C, LUO HR, CHEN TM, et al, 2017. Analysis of the progress and
status of digitalization of national specimen resource sharing platform[J]. Res
Inform Technol Appl, 8(4): 6-12. [Xiao Cui, Luo Hairui, Chen Tiemei, et
al., 2017. Analysis of the progress and status of digitalization of the National
Specimen Resource Sharing Platform[J]. Research Information Technology and
Application, 8(4): 6-12.]

XU WL, LI QK, YANG X, et al., 2022. Prediction of potential distribution of
the invasive plant Tagetes minuta L. (Wild Marigold) in Tibet under climate
change[J]. Acta Ecol Sin, 42(17): 7266-7277. [Xu Wenli, Li Qingkang, Yang
Xiao, et al., 2022. Prediction of potential distribution of invasive plant Tagetes
minuta in Tibet under climate change scenarios[J]. Acta Ecologica Sinica,
42(17): 7266-7277.]

XU XM, 2023. Central Asian countries’ special nature reserve management sys-
tem and the direction of China’s cooperation with them[J]. Siberian Stud, 50(2):
104-117. [Xu Xiangmei, 2023. Special nature reserve management systems in
Central Asian countries and the direction of China’s cooperation with them[J].
Siberian Studies, 50(2): 104-117.]

XU ZP, CHEN B, WANG LS, et al., 2014. Research progress and development
trend of biodiversity informatics[M]//Annals of New Biology 2013. Beijing:
Science Press: 290-312. [Xu Zheping, Chen Bin, Wang Lisong, et al., 2014. Re-
search progress and development trends of biodiversity informatics[M]//Annals
of New Biology 2013. Beijing: Science Press: 290-312.]

XUE D, SHI MC, DING GD, et al., 2020. Suitability of plants in Hunshandake
sandy land: Taking Zhenglanqgi sandy land in Inner Mongolia Autonomous Re-
gion as an example[J]. J Chin Agric Univ, 25(8): 84-99. [Xue Di, Shi Mingchang,
Ding Guodong, et al., 2020. Study on plant suitability in Hunshandake sandy
land: A case study of Zhenglanqgi sandy land in Inner Mongolia Autonomous
Region[]J]. Journal of China Agricultural University, 25(8): 84-99.]

YANG LS, DENG HY, LIAO XY, et al., 2022. Progress and prospect of the

chinarxiv.org/items/chinaxiv-202308.00069 Machine Translation


https://chinarxiv.org/items/chinaxiv-202308.00069

ChinaRxiv [$X]

science and technology supporting a Beautiful China initiative[J]. Chin J Envi-
ron Manag, 14(6): 17-24. [Yang Linsheng, Deng Haoyu, Liao Xiaoyong, et al.,
2022. Progress and prospects of science and technology supporting the Beauti-
ful China initiative[J]. Chinese Journal of Environmental Management, 14(6):
17-24]

YE J, HU JM, WU RD, et al., 2022. Systematic planning of micro-priority
areas in priority areas the Southeastern Himalaya Biodiversity Priority Conser-
vation[J]. Chin J Ecol, 41(9): 1862-1872. [Ye Jin, Hu Jinming, Wu Ruidong,
et al., 2022. Systematic planning of micro-priority areas in the Southeastern

Himalaya Biodiversity Priority Conservation region[J]. Chinese Journal of Ecol-
ogy, 41(9): 1862-1872.]

YU X, GENG MQ, DENG LL, 2019. Study on population characteristics and
community characteristics of endangered species Pterospermum menglunense[J].
J Hubei Minzu Univ Nat Sci Ed, 37(1): 1-5. [Yu Xiao, Geng Mengqing, Deng
Lilan, 2019. Study on population and community characteristics of endangered
plant Pterospermum menglunense[J]. Journal of Hubei Minzu University (Nat-
ural Science Edition), 37(1): 1-5.]

ZHANG DF, ZHANG Q, GUO J, et al., 2017. Research on the global ecological
suitability and characteristics of regions with Angelica sinensis based on the
MaxEnt model[J]. Acta Ecol Sin, 37(15): 5111-5120. [Zhang Dongfang, Zhang
Qin, Guo Jie, et al., 2017. Study on global ecological suitability and characteris-
tics of Angelica sinensis based on the MaxEnt model[J]. Acta Ecologica Sinica,
37(15): 5111-5120.]

ZHANG LR, LUO M, ZHU ZX, et al., 2023. Analysis on the implementation
path of biodiversity mainstreaming in China under the guidance of ‘Kunming-
Montreal Global Biodiversity Framework’[J/OL]. Guihaia:1-14[2023-07-23].
http://kns.cnki.net /kems/detail /45.1134.Q.20230711.0858.002.html. [Zhang
Lirong, Luo Ming, Zhu Zhenxiao, et al., 2023. Analysis on the implementa-
tion path of biodiversity mainstreaming in China under the guidance of the
‘Kunming-Montreal Global Biodiversity Framework’[J/OL]. Guihaia: 1-14[2023-
07-23]. http://kns.cnki.net/kems/detail /45.1134.Q.20230711.0858.002.html.]

ZHAO RN, HE QQ, CHU XJ, et al., 2019. Prediction of potential distribu-
tion of Carpinus cordata in China under climate change[J]. Chin J Appl Ecol,
30(11): 3833-3843. [Zhao Runan, He Qiangian, Chu Xiaojie, et al., 2019. Predic-
tion of potential distribution areas of Carpinus cordata in China under climate
change[J]. Chinese Journal of Applied Ecology, 30(11): 3833-3843.]

ZHOU R, CI XQ, XTAO JH, et al., 2021. Effects and conservation assessment of
climate change on the dominant group—The genus Cinnamomum of subtropical
evergreen broad-leaved forests[J]. Biodivers Sci, 29(6): 697-711. [Zhou Run,
Ci Xiuqin, Xiao Jianhua, et al., 2021. Effects and conservation assessment of
climate change on the dominant group Cinnamomum in subtropical evergreen
broad-leaved forests[J]. Biodiversity Science, 29(6): 697-711.]

chinarxiv.org/items/chinaxiv-202308.00069 Machine Translation


https://chinarxiv.org/items/chinaxiv-202308.00069

ChinaRxiv [$X]

ZHOU Y, YANG TY, RAN JC, et al., 2019. A catalogue of animal type speci-
mens from the Libo World Nature Heritage Site, China[J]. Biodivers Sci, 27(12):
1345-1351. [Zhou Yi, Yang Tianyou, Ran Jingcheng, et al., 2019. A catalogue
of animal type specimens from the Libo World Nature Heritage Site, China[J].
Biodiversity Science, 27(12): 1345-1351.]

Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv — Machine translation. Verify with original.

chinarxiv.org/items/chinaxiv-202308.00069 Machine Translation


https://chinarxiv.org/items/chinaxiv-202308.00069

	Postprint: Effectiveness Analysis of the National Specimen Information Infrastructure (NSII) in Supporting Biodiversity Research
	Abstract
	Full Text
	Preamble
	1.1 Data Sources
	1.2 Analytical Methods
	2.1 Basic Publication Patterns
	2.2 Research Geographical Scales
	2.3 Research Object Types
	2.4 Research Hotspots and Their Evolution
	2.5 Research Team Profiles
	2.6 Major Research Institutions
	2.7 Connectivity with Similar Databases
	3.2 Multi-Dimensional Use of NSII Data
	3.3 NSII-Supported Research Hotspots
	3.4 International Impact of NSII Data
	References


