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Abstract; With the rapid development of biodiversity informatics, more and more open biological data can be used by
researchers. Taking an open data platform as an example, analyzing the research hotspots and development trends in the
field of biodiversity in China will help biodiversity researchers and policy-makers keep abreast of the current status and
trends of biological research, and provide decision support for the construction of biodiversity in China. We searched the
full text of the literature in CNKI and Google Scholar from 2013 to 2023 with the relevant search terms of “National
Specimen Information Infrastructure ( NSII)” | and retrieved a total of 1 070 supported by NSII literature, including
journal articles (822), dissertations (233), popular science articles (5), conference articles (6) and reports
(4). Through the means and methods of bibliometrics, the 822 journal articles supported by NSII are explored from the
aspects of publication status, research topics and hot spots, research institutions, etc., to explore the current status, hot
spots and trends of biodiversity research supported by NSII. According to the results obtained from the keyword co-
occurrence network map, the research hotspots of biodiversity focus on the analysis and modeling of species distribution,
climate change, taxonomy, biodiversity research, and research platform construction. Biodiversity informatics is
developing rapidly in China, in the future, it is still necessary to improve data source construction, resource integration,
sharing capability, professional competence and international cooperation, etc. to promote the development of
biodiversity scientific research continuously.
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Table 1  Top 20 journals with published articles
Wi S| Skt
0 No. of || 7 No. of
Journal . Journal .

articles articles
<<§3%§’Fﬂ$>> 43 Mitochondrial DNA Part B 13
Biodiversity Science
QiYL 19 Science of the Total 12
Guihaia Environment
(RHHE BB R 19 Scientific Reports 12
SR
e-Science Technology &
Application
Frontiers in Plant Science 19 Plant Diversity 12
CERFM) 16 Phytotaxa 11
Acta Ecologica Sinica
Ecology and Evolution 16 CERFRE) 10
Chinese Journal of Ecology
Forests 16 CHEMFRSHEZRY 10
Journal of Plant Resources
and Environment
PhytoKeys 16 b T A AR ) ) 9
Chinese Wild Plant Resources
Ecological Indicators 14 (HIRL 2R3 9
Plant Science Journal
Global Ecology 14 Biological Conservation 9
and Conservation
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S AR AT ) T o A (0 5 W (R A 2021 5 4 2
TH4E 2021 ; FEVKEG S, 2022) 2507 1 IIBF 52

SR A S 2 RN 2 T I A ™ R 1 A 85 )
R 1A T BOURT [R) U AR b & 17125 B 43 IPCC BB R
DA 45 48 ), A LT 1850—1900 47,21 fit42
REBRS R IH ] GEE T 1.5 °C, 7 RCP6.0 F1
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et al., 2014) , KA D A K KT b
a3 A B RE B RN SR 2 AR K Y S i)
(Pounds et al., 2006) , >k Z MR ERH, S
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&4 NSH XZHEWAHTHTIIRIE 5 FEEFHXEIRA
Table 4  Annual high-frequency keywords of Chinese journal articles supported by NSII in the past five years

2018 2019 2020 2021 2022

requency frequency frequency frequency frequency
MaxEnt #7#) 9 MaxEnt £ %! 16 MaxEnt #7#) 22 MaxEnt £ %! 32 MaxEnt ##) 29
AR X 6 RAAL 1 Rk 10 KfEIEAL 19 WEESX 18
PR S3Af 3 S AiRE S 8 WA X 9 BTES A X W 14
SRS R 3 TR X 8 gk 6 SIATAE JR) 8 biLE B il 8
Hrid s 3 e 3 SRS ) 4 ik 6 Y Z ek 8
AL 2 PRiprEl 3 LB il 4 YiFh 2R 6 et/ E2 i3 6
B T 2 YRR 3 I F 3 T 3 SRS ) 5
P RPN 2 AR 3 T A 3 PRASGE 3 i 5
NSTI 2 Wi e 3 Y4 % 2 A AE 3 HEE Y 5
FhF i 2 bR A 2 LHE 2 TR AR A 3 28} 4

R S5 NSHXERRIMATIRE S FEREFMIHEA
Table 5 Annual high-frequency keywords of English journal articles supported by NSII in the past five years

2018 2019 2020 2021 2022

s e W e 1117 AN M W ] i
St A B W A Tl 35

Word Word Word Word Word
Keyword Keyword Keyword Keyword Keyword

frequency frequency frequency frequency frequency
MaxEnt model 6 genome 6 climate change 20 climate change 27  MaxEnt model 47
climate change 6 phylogeny 6 MaxEnt model 14 MaxEnt model 20  climate change 45
China 4 MaxEnt model 5 China 10 phylogeny 15 biodiversity conservation 11
phylogeny 4 climate change 5 taxonomy 4 biodiversity conservation 7 phylogeny 6
species richness 3 China 4 species distribution 4 taxonomy 7 suitable habitat 5
phylogeography 3 complete chloroplast 3 phylogeny 3 China 6 China 5
plant diversity 2 analysis 3 biodiversity conservation 3 habitat suitability 6 phylogeography 4
distribution 2 taxonomy 3 endangered species 3 genome 5 environmental factors 4
endemism 2 })IOlePISl.ty 3 genome 2 env'lronmental 4 geographical distribution 4
conservation variables

evolution 2 morphology 2 DiSSCo 2 range shifts 3 distribution 4

Yy 1) = WA TR R FE ML IX G RS, R, AR AR X
ANTRIAE P 1) 52 i A [R) P Ie AF 5 A 4 o <A A Ak
4 i) O 6 R AP A ) 2 A LA B S, Bl X
SARASAR B R A ST BEAE BB R R Y
Tl 43 A A5 18 Ry BIF 5% A0 748 A 6Ty b b 38 53 A 52
M) % o T B (X R A5, 2019)

£ LRIk e NSIT SCHE B8 SCRIF S i
MaxEnt 15 53 F1 3 5 28 A AR S K4 12 (9 5 el O
], R o A B0 S MaxEnt AR (4 137 FH A f
AR Wy R oy A7 28 A S5 B 5T Y FE Al R T
BRAS B0 23 A1 B0die ) i e 2 2 45 TR 2 M
PR BRI, A RS B — %



8 1 G AT EZFRA BRI 5 (NSID) SCHE AW 2 BB A 058 1Y 8 A

1509

frg FAESE RN

SHE
L Z N
NEBEY

~ &
i ik E&&E

T e
e
BT ET R My e
Rk
B BT O g
== o r4Fiz:
W i s @

CF A

ik

St Aty REE

s+
Tk

JRHRIE

$%H-¥§ g %% | %
TR ;& S
PR ’ Al

Co@ VRS
st T PEERSL
T s e AT

7S

PNy

XEIA]
EEE= N2

ey
S R
xip Kl wm ST REE
| & sy
El fA] X
@5
E= -
AR Wik
i
7 HH 52

REE g
Rl

=3

R B bt mal
i

= H

., TEFHIL RS
H#THE
BE: 20
o HET T ol dor G
o IR
W X3t
NP

Fykite FH g@

JASERE L
" il

" L

b g%
TR gy

>

=X

Ay

XIEH s
SRS

T =
— N A
W

” o AR TSI JEd
% R e TRIRK

BRYG

- s "L RS LB

AR g e &, 55 o P PRkt: SR
B ) ) T &N @ Z A

a4 e ¢ 1%75 F B SOAR \

g R O W sy RIS i g
IR T mm RAT s 4
Vi 1 w 1M A A SR
i A g T I
» sty TRt T
ifty FAIE 3cit
fihAK E

B 3 2013—2023 £ {E F NSII #[17 % 3 th 3T H F1I 18 3T #5152 B BA
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Fig. 4 Research teams that cited NSII data to publish English journal articles from 2013 to 2023

B B, B AR 1 KA PR R 7E 60 7 2% ~ 100 T3 4% (&
5). B (Qian et al., 2018) , JFjf Ay 3L
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Araujo et al., 2022) ,
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Fig. 5 Annual increment of digitized specimen data of NSII & Qian Hong
FEZF Du Yanjun 1 7 8
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ﬁ% 120 105 ¥ Jin Ling 6 0 6
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Fig. 6 Annual increment of journal amcles BIJ Qiu Lichuan > 0 5
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x7T RERBILEXHEHZE 20 WEX

Table 7 Top 20 countries regarding to the journal articles

% H xR T F 5 (Integrated Digitized
Biocollections, iDigBio ) 18 < F| V. A= ¥ £ #¢ 5

R oA ot
B &% (Atlas of Living Australia, ALA) 25 [ AN H% lb]\%.)ﬂ__gif& e m]\%_%f&
£ B B L B S5E B A (Raes et al, 2020; ot Jourmal || Gountry Joural
. 25 S K
Fawcett et al., 2022) . MBFFUHLIARA  NSILEE 809 || BLHLF Austria 7
Eﬁt;ﬁi% Y [ MBI LA 2 90 2 REAE BT Z[E United States 67 %2 Finland 6
jE;H‘: EF[ Ij—i' i%gﬁliﬁﬁﬁ{ﬁﬁﬁ © NSII 7’!\&% & [E United Kingdom 14 H A Japan 6
% IS ZH 113 4 H
E/J I;TE'/ um e e ° F5E Germany 14 M40 Pakistan 5
F}#Z Denmark 12 Z%[# Thailand 5
H
4 % = Jn& K Canada 12 fif 22 Netherlands 5
AFI T Australia 11 P4 Brazil 4
A=W 22 R T U AN B R I DA S B , ' .
. N . Fii+ Switzerland 10 %% Hr Russia 4
FIHECHE R0 A5 B R RE 1, 8 B A SR Bl 2 B 52 1 - . . )
BEHGbR . K B I R 2 ) o
FERESUIR e ) 7T I S 2 R s | kg R P 7| spain :
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Table 8 Top 10 institutions of journal articles
e TCR L HESCR B 4 ¥
HJLHH”'@ . No. of Chinese No. of English B
Research institution © Total

Jjournal articles

journal articles

BRSNS

University of Chinese Academy of Sciences

A R 2 e A A 5 I

Institute of Botany, Chinese Academy of Sciences

w2 e B A A 5 B

Kunming Institute of Botany, Chinese Academy of Sciences

JeniReE
Peking University

PR 2

Sichuan University

NN

Nanjing Forestry University

JeatMll R

Beijing Forestry University

PRI ARl K2

Southwest Forestry University

TR
Yunnan University

F R 2 e R A M 5 i

Chengdu Institute of Biology, Chinese Academy of Sciences

39 58 97
41 41 82
18 33 51
9 35 44
6 37 43
13 21 34
16 16 32
19 6 25
7 18 25
10 13 23

T BT —RIe3OTREW K2 P pL , Bl —RHE ST REROA [R) B DT S MLA 23 S G 11, e 338 iR Dy 8 i 10 MR ALY

KSR AN,

Note: Due to the possibility that an article may involve multiple research institutions, i.e., an article may be separately counted by different

research institutions, therefore, 338 articles are not equal to the sum of the number of articles published by the 10 research institutions in

Table 8.

TN AE A A0 B0 ( Parker-Allie et al., 2021)
W) 2 P OIS A AR T AR 2 1 [ B v A R
(W 2 #E P A 29) (Convention on Biological
Diversity, CBD) { ¥ f& B A= gl 48 4 16 B 57 ) 2
2y ( Convention on International Trade in Endangered
Species of Wild Fauna and Flora, CITES) . (Bt&
b5 6 7t 3 Ak 2y 29) ( United Nations Convention to
Combat Desertification, UNCCD) | { Bk & FH = o A8
ALHEZEL /N2 ( United Nations Framework Convention
on Climate Change, UNFCCC) A=W ZHEMERIA S
R G NR 55 BOM 1R} 22 B F & (Intergovernmental
Science-Policy  Plantform  on  Biodiversity and
Ecosystem Services, IPBES) F1 7] +§ £ & J& H 5
( Sustainable Development Goals, SDG) 55

3 6 NSIT B 4% 098 SCHEAT 73 B vl L
hEC L@ IR T4 2RI Y LB
WG & IFTEE NANA — & i g, 1E

RARMLAEF- 5B P AT ENZ AR I,
[ % 1 AThF R 2 ml . — 2ok W R DR 8,
ALY 2 B R SRR G B i fiE

g KB ZEE R BTG o R 205k 2 AR
B A RG2Sk RN 3G = T IR AL ) A
L7 B B S dn B RN AR g R 0
( Application Programming Interface, API) 3¢ H. [ 3
ity b, #E— 2B AT AN R 1T A R BR8] Kods A
HLARSE B SRy T IR R de i S R 2 iR A
S YH RS 1) b TR B SE I R A AR K 25 e, A
FEl R R B LR 8 22 07 A AR AL (B3 22 AL
) BUFHLA | BRI | 2y BB 2 & Ak s B
PRAE) | e 2 el A1) 4 AH 5 D7 AR ELIA ] ) AR g
HEBE, T ERRET R UG o A BT e s A
AR, A KA 5 SRR R, A
TR AN W7 180 R0 D5 A B ol Bl P e BB, A
FE 22807 71 600377 43 i AR A JF AT T
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TELRILTE HARRS v [ AR AS OR i T =, e AR
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PRSI IR B Al 1 T 78 ) BE AR 7
i I BETTRF &, 2% GBIF A9 Z Rkt = & 45
1 ( Biodiversity Heritage Library, BHL) F1 X 2% 4 iy
KE Bl ( Encyclopedia of Life, EOL) 45 [# fr 4 ¥ £
FEPEREF 5 BM0E , S % AR ST 0] R 155
Python i & AY 70 M7 45 10 B¢ 1145 T BE AN ™ &y, T [6]
FFEAETE UM PSR | Al A5 F1 R AR 4
ANEVEAE N 7 AT ROt T &, 2 R E HEsh 5L
P A, O3 5 P s g, A0 A HiE 1 O
RIEMMRSS 7=, B MR A Y 2 FEVEAS B 407
A P B8 0 8 T R e A e Ml 2 AR A IX A 4 3 5 4
AREFUNFNITH S, 55 5% Mol N 53 78 4l A= i 5]
B FR AT B AR G BE ), JU H 2 B 2 4 1 BE
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