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Abstract: The digitization of specimens is an important basis for the conservation and utilization of biodiversity. Through
the integrated analysis of specimen data, it can provide data support in taxonomy, ecology, bioengineering, biological
protection, food security, biodiversity assessment, human social activities and education and other aspects. At present,
the development situation varies from country to country. In order to understand the current status of global specimen
digitization work, as well as data sharing strategies and technology development trends, this article summarizes the status
of specimen digitization and platform construction in North America, South America, Europe, Africa, Asia and

Oceania, and reviews the status and trends of specimen data sharing from data use agreements, new technologies and
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methods, and citizen science using. After comparison and analysis with the current situation in China, proposed work

suggestions, including (1) strengthening the construction of coordination mechanisms in the digital construction,

management and dynamic update of specimens, ensuring the synchronization of physical resources and digital resource

information; (2) strengthening data collation and publishing, promoting data quality improvement, fully opening data

use agreements, and reducing data use obstacles; (3) strengthening the learning and introduction of new technologies,

especially the application of open source software, machine learning and artificial intelligence technologies, which can

play a role in rapid tag identification, automatic identification and attribute data extraction; (4) strengthening regional

and international cooperation to promote data, and the integration and application of data products; (5) promoting the

development of citizen science projects, and promote the development of field collection, indoor sorting, online error

correction, and data product research and development.

Key words; specimen digitization, data sharing, GBIF, citizen science, biodiversity
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Table 1  List of herbarium digital projects at the National Museum of Natural History of France

T H £ Fx i 1] B By FEEER

Project name Time span Funder Main output

PPN R SE M TS ROREY 2001—2003 TE N SEI 3.1 JT B AR AR

B s H Internal museum Completed 31 000 digital specimens

Cyperaceae Digitalization Project

in Tropical Asia and America

GBIF 2002—2004 GBIF SRR i 5.18 TT
AP, FER T — MR IRA R
5%
The world’ s first global digitization
project. More than 51 800 specimens have
been digitized, and a search engine for type
specimens has been developed

TAEFF R H 2004—2008 Y ] el SEIN 3.1 TT BT AbRAS T TR

Millennium Seed Bank Kew Garden HARECHE AR

AEREEY H
The Global Plants Initiative

Lamarck Specimen
Digitization Project

Auguste de Saint-Hilaire J& 5l 4
WbrAE A

Auguste de Saint-Hilaire Virtual
Herbarium Project

Renobota it H
Renobota Project

Les Herbonautes 51 H
Les Herbonautes Project

Open Up!

2004—2006 : |EPFEHIIEIL APT

2007—2008; 42 T 3% Yl A ¥ 18
W LAPI

2009—2015: ZEERAEPIEI GPI
2004—2006; African  Plants
Initiative ( API ); 2007—2008.
Latin American Plants Initiative

(LAPI)

2004

2009

2008—2013

2012—2019

2013

SEIN 18.6 TR AbaAS (Herp

17.7 JT A
Completed 186 000  specimens

177 000

digitization ( including
Type specimens )

MghRE a2

Andrew W. Mellon Foundation.

EZRFE G
The National Centre for
Scientific Research

R IEYRATIIT, F5E S
L, 2B T 22 I U R
REFFEAL A

Sao  Paulo Botanical ~Garden
Research Institute, Environmental
Information ~ Center,  Amparo
Peschisa University Foundation of
Sao Paulo, etc.

|27 R

Internal museum

La Maison de la Chimie 3£4x4>,
e-ReColNAt, [ % H 48 7 & 14
WiE

La Maison de la Chimie
Foundation, e-ReColNAt,

National Museum of

Natural History

WR 4
EU funds

The digitization of 31 000 specimens with
accurate geographic coordinating
was completed

SN 1.9 T hbsAK T
Completed the digitization of
19 000 specimens

9 300 1345 AR 5E BT AL, FFABCT gk
Jb3

Complete the digitization of 9 300 specimens

>500 T3 R AR AE, I 2 T R
BRI T A

More than 5 million specimens with images
and labels were digitized

Bk 488 71
Completed 488 000 digitized specimens

38.5 TS| T Furopeana -5
385 000 digital specimen records were
submitted to the Europeana platform
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Project name Time span Funder Main output

Reflora 5 H 2014—2016 ERBFFE FRfit 30 FAKIE )T Bl IS AN

Reflora Project The National Centre for IR S I A, S AT

Scientific Research LYV NE=S

Provide 300 000 picture data, and cooperate
with the National Museum of the Federal
University of Rio de Janeiro to establish
a virtual herbarium

e-ReColNat 2013 B brA 964 11

FEIZWF L, R B R
W
National Research Center,

Completed the digitization of 9.64 million
plant specimens

National Museum of
Natural History
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T, B S B R I, B T GBIF “F 54,
BRAHMS RGFEAE NN HE Iz, A E e T H
F Y MR BLEU ARAS TR 45 2 AW B3R T
R 3 #F (East African Herbarium, 2021; BLFU,
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B AR B0 A 1 B L I, H i RE #15 3K
HBURAR A s JLF-#82% H GBIF, 4% 9 b AR i 5%
geit, BVEZy A 700 7, BRSO 139.2 1, R
80.7 J7 ,FIMRAE 72.2 J7 , BE FI4EV 52.6 T, FEAl
THEBRGEE L, MK R L sE i IRA
e, ELVH bR AR B b TOUE B R B A
speciesLink ¥ 5 77 ( speciesLink , 2021 ) , # & 2021
4 H 15 H,B4 R T 534 5k
£,1 521,907 SR AE 4 sk, Ho 1 129.507 45 id 5%
HAMBALAR,378.5 T1 4cic sl & B4 ,53.2 1

AR A, Hh R B W S MY s A& A
1 0977 Zkic s_ 7L, DA 2002 45 4 B ebr A
R EE LIRS, T IRAE RS TT
Il , speciesLink FAE 401k B4 BLEE R + 43 =
HAE PR R S8 indicators, 7] LT 40 JE 78 B K8 B 1Y
BRAE BRI s bR A0 SR A5 AL B s B
PIE PR G, AT LATEL SR BT An A T AE AE /Y
)RR SRR G, 1 A0 5 B i A | b B
ARBRIRIR AR B DR (AL E AR T D) (B Y
S MR AR 4 N4 AL R DR AR AR 2 [R) R
HRRE E T B Sh A E L, R RA] DL R R T, TR
BB AR PR AL A B AR E T TR
SRR S5 o FE L R T RE LK
PR 55, 6 K B 8 Bt An Ak 5 b T8 0
T BRI A S ) b o3 A Y ) e A i) ) O e 4
M8 LB Ehr KRGS,
L5 KiFMirR 7L EIR

PR A K SUUAE WU AR AR U — BRI
( Atlas of Living Australia, ALA,2021) , Al 7E£E 15 A
YRR S 7 22 AR AR A B, KR I 666
Ty (R B 23 Z8 KA FH P 22 B bR A4 ) .
Je B A G A Wy TR 4R (ALA) I H B9 I )i, AVH
BAIFE ALA h—iE & & (ALA,2021) . #£ ALA
H, 5 AVH [R50 0 $cdis & VR KA IS A 5 7E 4 5l
W) 1F 9 12 % 4E ( Online Zoological Collections of
Australian Museums, OZCAM) 8 JF| W F 41 17
& 1Btk £F ( Australian Seed Bank Partnership,
ASBP) Fl HREXASZHE MG ( Murray-Darling
Basin Authority, MDBA) ,

B 2= B A AR AR 140 5 14 AT I
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Bt b g 2 0 R AOR W bR AR B, 9 64 T A
2011 4, B 78 =% M U AR A 1 ( New Zealand Virtual
Herbarium, NZVH) 1E2U5 3, X 2 — A 11 4
PR A E I 0 HEFA5 A M 2%, AT DAFE Ze it 70 T
PERRA A ARG 2R . 1% R G0t R A) i AR
AUE(AVH) S B FIEOR S HE . S %3 H
WHEIE AVH o IFRAE I ALA —#87%,
1.6 T i X

BRI h TRIEZ 524 K&
2T FIRHIE T AE AR X 95 05 10 J5 I, B0 Ak T AR 6
fEHREIE, RAEPE ENEE | H A 6 S 7E R
Wy 22 RE VRO T2 A 15 7 T BL B A 1 R Al {HL R
EZ QIR ISP IR S SR/ EA V€
WA A = TAEAHXS V% J5 . PL GBIF AR
W R bR A B e L TTRRE Ok E (R 2) 1%
Hi DA BR A 24 K 22 BOF A 2 i A B & A 1 12
Wi 3 [ BT AL IR KA 3 A 28 [ 51 e AT A %L
FhrASLRE SUIHRE NN & A 1E, R I R 4
Bz PR AR I T A

BTt FRERMIT A D3N AR W) Z AR LR
FIHCHE 22 19 25 314 ( ABCDNet, 2021) Ay FEAE 42
T R W 2 R P B 16 TR ( Mapping Asia
Plant, MAP) , 73 AR g W, g ., PG IF. , S 6T (4
BN 43 ) AR 6 4> DX i TAE, 3¢
HR S RS S AR S B A T, IE AR 20 3 S i
WX Ay 2R gk S EAE (S
F,2017) ,

2 mAHRFEAXAFIRFES

2.1 GBIF T & EHHIELXZIR

GBIF J& 2 BRI A E0 I e KW L2 5 3
XF GBIF |45 KW 2 5 5 5 M A4 & A1 1 O
TP gett, ol DL T fff 4 BRAR AR B b i 6 1 4t =2
TEOL(F3) , M3 s, Bk SE R B9 s 5Tk A
T AERI AR 4y, KR v B R TR AT FR
5 EFPRE U SO Y & R OK -2 UM 6, (H Kk g rh
0 1 EUR B 2 R RAR A B 15 < 10 B Al
2.2 HHE(E R AN A B

FRAS B4 7 e =2 R I 3 2, T 2 B H
R, F P A 6 & 3k i T, 2013 4F,
GBIF Xf 1.2 T Bl 42 i i 4. 16 12 45098 10 %
50T EHE D SR AT R I, R 10% %K

P SR DI B i ECHE DM TE SR AT 432 Fl, X
PR s BEL A T %5040 B9 e 52 RN 38 ( Peter, 2013)
FESLAWE LA b, GBIF B ZE 0 b4 77121
BT RSIRAS IO MR N IR €707 ST T L I & i
AT BB AT PIp U300 45 ) i 35 ok DL = AN Bl
CCO.CC BY fil CC BY-NC, & f#zZ )5, HErH
BRE PR B CCO 1.0(56.7%) .CC BY 4.0
(27.6%) .CC BY-NC 4.0(15.7%) . MXFb 35 FIIR
KA AR A B F 5 B L (3% 4) 53 B T
PIF H, CCO Ml CC BY J2& 5 32 Xk il 1 3 2= fp i,
B HEHATIA A K i br A&, 80l 5 A
BB A TR IS, 5 0 BB 4 P 3 5 B Bl Y
25T HOIE ORI R LA 24 T B D AN AR
2.3 AR AE

A A S8R L= MR 5% L,
Z 3 1T $EAR 2 AR SE 52 0 , 78 JL-F- BT R F 34
TR BT O, R RAR AR K 2k
A A e A 1 R G (0 75 Vg s A 1 R
R R FT R, A3 T G0 57 I £ X 43 25 0
TN, T 9k 2 JE AR AE BT & v 4
A BRA B M S 45 AR DL B &5 A A ) B 1 B R
o TEANRAB T, iR BT =4k &3 5
BRI 285 SR A 28 . FE BT A & T AR & i
AL AL REFHL FHF GPS S5 e 25 1 HH %
i, FRE T I A A ARG b A B R 9 3 R
AR, IR AP T T B R RORE S
BT e 2 AR A O ME— P SEIEBORE,

FEBCR S S & A U5 T, bR GBIF ‘B 7 #2411
IPT (£ & i T. H ) Z 4, i 5 BRAHMS
( Botanical Research and Herbarium Management
System , Y BIF 52 FIAR AR VR 45 B R 40 ) W FH L8
PN SRS NS I Y ENTEAY et T
JZ AR ATE AR e R B | R A R
BT, AT SRR A S AR R A

FERHRAZ IR 5 40 B 1, 2 T GBIF R A
Rt (B 43 BT T EL AR | ] o) A 4% UL I 45
PEIEAT 4 B 42 8, AL GitHub B35 1 GBIF #H 3¢
FFE IR AR TS PE kA 686 4, Hib R 1B F 85 1,
Python i85 54 4™, Java 15 5 52 >, JavaScript 15 5
51 4>, iDigBio ,BioCASe ,AVH  NSII % & 484
BTN THRLR AR EE T 5 Ui )
T HA A 58 35, v] DL o B 3 0 5 o H AR
JP PR G, PRUE RN SR g R R L il
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®2 GBIF LABIERMNHEFURABERL (HE2021F4A15H)
Table 2 Digital specimens of Southeast Asian countries on GBIF ( Due to April 15, 2021)

Top 3 Bs LA E K
Top 3 data publishing country

i oot EIEE
Country Nmber OF oy ranking % 1 A % 2 A % 3 A
spectmens No.1 country No.2 country No.3 country
and number and number and number
I 483 883 11 FH . 193 745 fif 2% 116 601 el . 63 970
Thailand The United States Netherlands United Kingdom
EVEE JE P IE. 1 631 211 9 fif =% : 870 899 [ . 310 216 YelE . 98 720
Indonesia Netherlands The United States United Kingdom
EiE 38 257 — B 11232 %[ 10 450 H7A: 5979
Cambodia France The United States Japan
ZHht 75 349 — FEH. 24 701 HE . 19 250 E: 9639
Laos The United States United Kingdom France
4 fa) 65 833 — F[H . 50 164 BElH . 8 043 T2%: 3976
Burma The United States United Kingdom Netherlands
bR P4 I 425 071 16 i 24 215 231 %[ . 149 856 HilE ;40 819
Malaysia Netherlands The United States United Kingdom
FEHE 558 903 24 SH . 401 800 2% 103 426 it 20 949
Philippines The United States Netherlands Sweden
BN 19 632 — FIH . 7879 Bl 6 071 T 4371
Singapore The United States United Kingdom Netherlands
AR I 14 468 — WISFIE : 10 598 fif24: 1 945 Fl: 554
Timor-Leste Australia Netherlands The United States
R 267 770 7 I 96 949 %M. 57 283 fif 2% 21 580
Vietnam The United States France Netherlands

iDigBio # Ht i Python JF & f4, fd 15 4 2 /5 [n]
iDigBio Z(4EAE # g , Jin_E Python BH2# T4 5 A
TARREM N AR, AT o Bl oF e 3 4R Ak vl oK iy
HRZHr . ENFF LB AT T HMREW H £5 58
K, QT bR A4 B herblabel ( 5K 4 o %5
2016) ,Fﬁ?ﬁ%ﬁf*@@'ﬁﬁ*ﬁ f#] Taxonomic Tree
Tool 7E£k T. H. ( Taxonomic Tree Tool, 2021) , T
Y 2 AR TE VR Se it 5 4 B 1 ipybd
(Ipybd,2021) , FEHAR Sy, LA Ky FHRCR: H#RS
NENRGRZ], B W i 52

Bl N T8 B R B 27 2 R By 28 i, AR
S App #EA T SZ I, EUEE Sk A Ay R K
IR A R AR BN WA AR T IR AP,
N TRERRNC 2y —I A L FE AR %5,
FA= Wy 2 AR, B BT — A B AR B
App, AR B Y I8 & AEAEAR TR B bR A< 1)

FRAFPEAR S, AR 76 78 35 I W) Fh gk TRO0A B
ISR TR A B B, H B AE AN AR B 45k
B T 24t 25 0 G 5O AT, X0 5 DL AR 4 i )
HERR R T 22 RE 0% W 0 3 AR Y H R OK i
SCERUERA T AN TR BEE KM W T, AR
AR N A MR 2R | 7840 R 3 2822 1R,
JEH AR A B, s b 2k, 9 KRG L 1A
THEBEARGEZYNHY 5, 5o, EMT
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Table 3  Statistics of countries participating in the publishing of GBIF data
b B R P B A% B (7 5)
. Number of .
Region . Country Data publisher Data volume (10 k)
countries
Ju3EM 2 PSE=NIE-PN 293 56 219.7
North America The United States, Canada
e 21 ZER A WAL RNE R PR R OF 664 54 726
Europe L PR DKy B R 22 S AREE S MR LI A A
F kAT i SOe T PEPEAF B B SRR
Andorra, Republic of Belarus, Belgium, Denmark, Estonia,
Finland, France, Germany, Iceland, Ireland, Luxembourg,
Netherlands, Norway, Poland, Portugal, Slovakia, Slovenia,
Spain, Sweden, Switzerland, United Kingdom
R 3 WRRAE GBS 22 g 368 8 647.2
Oceania Australia, New Zealand, Tonga
M 8 FIARAE | CL VG R BRSO RRATIA RN BVE R R 368 5 648.4
South America LR
Argentina, Brazil, Chile, Colombia, Costa Rica, Mexico,
Peru, Uruguay
AR 22 iR ve | NSNS N NG i | e TSN B S ol s ]| 159 3005.1
Africa L JERZR gy LN IE 5 JE 3 A e BT | S35 i
o Shfrge G BRI JE HIR JERFIE FE AR R
BPF HREW ZH 5Tk HOmS
The Republic of Angola, Benin, Cameroon, Central Africa on
Republic, The Domocratic Republica of the Congo, Ecuador,
Ghana, Guinea, Kenya, Liberia, Madagascar, Malawi, Mali,
Mauritania, Niger, Nigeria, South Africa, South Sudan,
Tanzania, Togo, Uganda, Zimbabwe
IR 6 HA o [ MR ] IR R TR 68 1736.2
Asia Japan, South Korea, Vietnam, China, Philippines, Nepal
KAt 62 1920 129 982.6
Total
x4 HBERATERBURERHIN
Table 4 Data usage agreement of the main specimen platforms
RS EA ] 2 B Xk Bl (J14%) TP

Platform name

Data volume (10 k)

County or region

Data usage agreement

GBIF ER 166x10° CCO 1.0.CC BY 4.0 .CC BY-NC 4.0
Global
iDigBio dv3E 120x10° Public-domain or CCO,CC BY ,CC BY-SA,CC BY-NC #il CC
North America BY-NC-SA
AVH A F]E 0.66x10° CC BY 4.0
Australia

AEL TR AR AR 2 Ul A0 T AL ES W A ) £ it Ja) 25
AMATZHIH . K LY TFE T 22480
%2 ( Orchid Observers) W2y A B2 T0 H |, 38 of 2
WS 5IRAEE 1 22 AR A IR ADF
FEAEE X S B R W XRS5 R, b S8 M XY

iDigBio V- B2 i 7 ARF 2 51 R H LA K&
LiveScience Wl H., H [ #% Wi & K ) Hi H &
iNatrualist, B8 i3 % 8l App K EFAM 5 £ 4RI T 3E
HEGER TH QI8 T LR Bk R 54
Y72 0 35 kT 4 BR 4H 2R R i ik AR A T i AR
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ORI EM, AR CCo 3 # CC BY Pk
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