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Abstract: Biodiversity informatics applies information technology methods in organizing, accessing, visualizing, and
analyzing primary biodiversity data and quantitative data management through the scientific names of accepted names
and synonyms. We reviewed the GBIF data published by China, Japan, Taiwan, and internal institutes, such as NIBR,
NIE, and KNA of the Republic of Korea, and assessed data in diverse aspects of data quality using BRAHMS
software. Most data from four Asian countries have quality problems with the lack of data consistency and missing
information on georeferenced data, collectors, collection date, and place names (gazetteers) or other invalid data forms.
The major problem is that biodiversity management institutions in East Asia are using unstructured databases and
simple spreadsheet-type data. Owing to the nature of the biodiversity information, if data relationships are not
structured, it would be impossible to secure the data integrity of scientific names, human names, geographical names,
literature, and ecological information. For data quality, it is essential to build data integrity for database management
and training systems for taxonomists who are continuous data managers to correct errors. Thus, publishers in East
Asia play an essential role not only in using specialized software to manage biodiversity data but also in developing
structured databases and ensuring their integration and value within biodiversity publishing platforms.
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AL BT APAAAZ A el wsiet
717} ftoll= Etstar Rk AEshe] 5ol A
E4 R} (bioinformatics)o] Y5 I=slA 2= et
(Berendsohn, 2009). AJEA HERe Ba} 4ol 24 Uk
31 Q)& vk (Sarkar, 2007), A& 1 SHBiodiversity
Informaties) & §717] =2 ol4pe] Wolel 4 Ahie| Tel,

HE]-i tﬂ—L El—?_ ol \:‘/HJ,}- 71—0 X%E OH/K—]C’ A]E‘(Sh‘,]— /\H

Briepy gt AEARY YR FHoR 8] PR
S wizel T Aol QA4S B FUS FEES 2

A Hh. 27] ARTFARE TES RS BOT 4?4

Sh= ol 814 7]0] WFEA, AR AR0] $§E
o] SN A8 A B sk el 7|

Gy} #3o] ¢ Q93514 & lckPeterson et al., 2010). Y=
o] &2 EiLke, APRE, THE, TAEY,
A+ BERDY, wAHA 5 chofeieh. chiwol 38
o Bl QECOFAA HEke] sHAle AHo|H o] A,
EFAA Foll 7123 B FEolrh dw AT R

11—0]7} 011‘4-(Peterson et al 2010) JETIFA a2 s
Fo| chepali T, B, BAAR
o Sol o REThoE U8 2EE 2aE ol
Falshs Ao] ek vl o2 FH3] Aait B
Aze] Bt 71g0] Fasich ol Flsa A% ovgx}i
£ i or &8s flsiMe E3F 5 U V)
4 7lgto] SHAlo| R T Hardisty et al., 2013; Peterson et al.,
2010) Fe] A9 BB etabe sk obw ARt
AR ge] AEAE neEA 2w o,

4 AR & g SIS0 B AR ol
AECRpY HolelE ZA5t ol Taah] e S
ol thet AAE 2ol At ‘213}- o 2Aor=
OECDZ%4]9] GBIF(the Global Biodiversity Information
Facility, A|ARBETHFAA A E 7)) Eu|54] 9] iDigBio
(Integrated Digitized Biocollections, ST X € HESZF])
o} A&l JE=n xoL Z3F BIEN(Botanical
Information and Ecology Network) 5-¢] 1t} AET}FA
AR B s pelE ge 4 e ohie)
Ax|EHAY 2} & (primary occurrence data)9] E-EO0F 29
3lt}. A4 o2 BHL(Biodiversity Heritage Library, A&
TR AE = ATHS E3) 8671 =2 713 L 360917 o]

A110E A2% (2021)
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W8k It Gwinn and Rinaldo, 2009). F=+Z % &
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QAR Az0] EA P Pel7k Fa go] adlo] Hr
(Peterson et al., 2010; Wen et al., 2015).
AEtddAg e 13 SRR HHCR o5 &

4 1o

¥ o 4 o
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Eote Hoks AU EST Y R ol tigt ol
Z|FRgkR QIgh AEFo] LA Wste] ti-sskil FEE
R, AFA7IEe] A, A 2ol tiE B, 2

T o] &HIL Qe AU o dE oA o HA,
HAof| F3ke nAl= bt i EFe &2 5 o
SlthH(Bebber et al., 2010; Chavan and Krishnan, 2003;
Fuentes et al., 2013; Kier and Barthlott, 2001). o]-&=7}
O 1A FUAARE B A5 ARE T E
AE ARE 0|2 olgste] g A=) Fel oiE
sf3t hekglo] AHgSEoL ATAEe] ARl FAS
2L Al QAtskal Qi & AtollAs FEARS] @
) og A eFHET= AR o84 (data
fitness for use, Andersson et al., 2016)& 7|02 FEo}
Alo} A71E0] 523 GBIF &% A2 5 A% v|wshil
Wislol Aol g9 sorsi. A el Loy
of el AESHT AT WHES AN B,
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EH
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Exopalol U] AJRTFPY FHARS] Fa HEal
Al AR ETHeFAd A X 7] F-(Global Biodiversity Information
Facility; GBIF)o]| 555 ARE o83}y w9 £4&
243k9lt}. GBIFO] A F8ol x|2e] 47) H7} 2,
ok, ohEhlE, R, o] b Cmode)ol Al WAl
A7 % BET PUE BEAEARE 2rhER B
S THGBIF.org, 2020, 2021a, 2021b, 2021c).

242 ¢35 Re GBIFE4 package?l “rgbif’& o|-&3}
S THChamberlain, 2021). GBIF2] A} 79| 47}#] Q8 L&
Q1 EHFAY R} (occurrence), E5-E(checklist), Al&FH| 0]
El(sampling data) % wlEbeo]E] % TR RS 2o
A o gelolth FRAARS] ol 4R 3714
9] A QA AlEZ=A(identification), X272 AAL] 9
3l 3 A H(georeferencing) A= =4 of XF5te] A5}
S tHAnderson et al., 2016; Chapman et al., 2020). GBIF+=

A FUARe] FAL S| flste] 9191 Al 7

T8 AaFe] gt ZA7F A AR5 E issue flagging
= °|&3te] o5 EA|SH=H], rgbife] occ_count() %
occ_search() 5 ©]&3to] 7HE A7 o] AR
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2= AA GBIFAIEE Darwin-cored 4] 0 2 Hlol o =19]

SavEstl FASAN A FEAL T AlBeoleu]
o]~ g 7] Bt A(BRAHMS: Botanical Research
Herbarium Management System)E& ©]-83l|4] A 2E &
H3ieiek HERA ke SRl 49 ARy %Y
%-‘,’r_ A+ A& 3 2 7K Korea National Arboretum, KH)

AR LAY EAUTH(National Institute of Biological
Resources, KB)oA AAE AEFEAR, ZHAHY
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A ARE EE5Hh
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1. GBIF 7|EXI2EA

GBIF: AJETioRA 2R S A, The] @ AW A28l
Az FFOE TH}L UENT YIS 95 A
93t 27pd ©hole wcelw stk 3 27he] GBIF 24t
AR dg ZhesoA Eet Arel ag 1o
A A AR E TR 17t EoA W3 ARE Uis
o Slek tWH EETO]'/\]O]' 470=19] =5 53 GBIFE%
L A 590FF Ao = JE 25549t
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Figure 1. Total number of occurrence data and the number of
records per km> which were published our East Asian countries,
China, Japan, South Korea and Taiwan.
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TAE ST R A9 AREE 24 181
2, = 1609 A, tigk=t 1169 7, ojgk 579k Ao &
QlEthFigure 1). AhAQl SRR 27]= A2
o] Fout dg=rte] FEWATY FUAYF & k'
TS tinto] 15887, ThetRl=r 11.64, U= 6.77, &
= 0.172 SGoHA Y 2dkaieko] v]&-L vty 29
cteH| W2 1008) 717k 2Fo]E& EQIth(Figure 1). GBIF
of A7 AT A2 FL Aol gt e ol
A3hE ZnlolA HEARE WL 4 i AR e
Qo] 1538 7, FFo] 1398 7, thgheiato] 508k 7,
tuto] 419t AL BG83t 9oLy A ZHryeko) sk
o] 7hsdt A= o] Hl &2 gho] 43.59% = 7MY Wk
(Figure 2).
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MR ol§ it AR} £ES BT 5 9o

= N AR e FHS BHT 5 s ZA(issue)

7} e A% 0% BA(flagging)shs 715 23 Ak
(Anderson et al., 2016; Chapman et al., 2020). Fo}A|o}
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oty 002 7|25 F3E 2] 9K(zero coordinate, Figure 3A)
3 FAAAS ozt HHE Wee =2 Hcountry
coordinate mismatch) ZAF[ B dHo| 7P =2 4=
A& K chFigure 3B). 7Kl Qlo] AlAJE gho]
GBIF¢] 7|&38tg A} & (backbone data)Q} U =|3}A] At

(taxon match fuzzy, Figure 3C), 40| EAX|3 A
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Figure 2. Total number of occurrence data and the number of
georeferenced records and ratio which were published by our
East Asian countries, China, Japan, South Korea and Taiwan.
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Figure 3. Total number of certain issues of flags in GBIF occurrence data published by four East Asian
countries, A. Coordinates are exactly 0/0, often indicating an actual null coordinate. B. The interpreted
occurrence coordinates fall outside of the indicated country.C. A match with a different spelling was found.
D. No match was found at the same taxonomic rank but one was found for a higher rank.
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26881572 WHEEE esamelo] Aow WE 277} M
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Hof| FHAVE 2 387,863742] W<5A= 2K observation)
A2E o ne Ju7F o= 0.5% A=ut
GBIFS| 7|zshyAast Axsh o Ame] 4Y A2
£ wEelolch FPBEALBI FRA A HRE
FAFATRON LA e GBIF FHEVET
(IPT; Integrated Publshing Toolkit) A& T3l AI=E &
2oka glov HYsnd AR 49 HPanel

IPT7F ddsof QA kit glo sjdatag ‘ilopats
(orphaned data)’® F{gb=t}
3. SOIAOIGBIF XlZgigt

Quy Apeld EEEG wEARF FANS

1,721,319 0.2 FoprotoA= 7Hd W AR E
gt g AEs =9, B &2 FH 187 o
s SR ARt dREIth 2EEE TRt
A}&+= TNS (National Museum of Nature and Science)”}
378,321 4 (22.0 %), KPM (Kanagawa Prefectural Museum
of Natural History)-2 277,990 (16.1%), HYO (Museum of
Nature and Human Activities)+= 174,0857 (10.1%), OSA
(Osaka Museum of Natural History)+= 114,066 (6.6%)71
o2 470 713o] HA| AR S| Ayt o]H(54.9%)= A
A gtch(Figure 4). 37} §le= AR= 579821402 A
A9 50.8%5 AHAsEAL 1AL FA o] HA ¢ SR
22,1824 2 1.3%7} EelEct 7 @ A g s wHst
TNSQ} KPMO] AL HurA R 7 Aojs Ao 18.4%, 9.5%
7} ¢lo] v A ZFAlet g TE7} I 9SS FelsH
4> Stk Wb zpzao] Blgl| o] &A=t WojR|= 7|
2 HYO, OSARE 44-68%2] =37 FAo] A= Hefof A
ZpolE Helth A= S 7 B BEAIRE oH
3 TNSE= 8 o] 1980 Ao HFE o] = whd,
ChE gyl 712 1980 ZoflA] 2010\ 7b4] 2{E2] A
ol Y= UL, dEAzo] E7 FHo FHLS FEA
oF AbErgol tiet ZA1E Sol AL AR o] F, A
ARy 71ek Ao gt A=A o] Ao, A Ao
gt ZpAIRE 2% Aol et Aol Aol thE



AIASETIFA 4 27| HGBIF)ol| S SolAlo}

R ol
1B
4
it
(rﬁ{;
o
5
[}
o
ox
f
e
ool
1)
2
fu
i
i)
[T
T

183

40000+

collections

20000

institute
other herbaria
— TNS

1880 1920

year

1960 2000

Figure 4. Occurrences per year graphs based on the number of herbarium records published through the GBIF by TNS
(National Museum of Nature and Science) and other 17 herbaria with in Japan.

Latol| A EelE= EAIR S ARk

2001 7 AETHE dlolEuo]l X Skt E A2t
g Rk 4719 7|3l A GBIFO]| W3t A= i AL
= 210,720A0]H o]F A2 53.6%+= TAI (National
Taiwan University, 112,960), 45.7%+= TAIF (Taiwan
Forestry Research Institute, 96,349)7} 2t 35}o] oFES111
1tH(Shao et al., 2013). FE Zof|= FAo] dRE X &
S 25 9 AR} 9= urE AA| 13,220712A4 6.2%
£ AAskaL Qlom iR tfuite)l AlEsEa ol U
AFE(73.6%, 9736717} Hct AU A2 B 1945
g ool B 1960 1231 1980 e F=
theteh ko] o] =5 o] F 1 o]F 90t} 2000
IS it A7t i R2e AR ck(Figure 5).
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Suzuki ($AREFRK), S.Suzuki ($5KRER), Y.Yamamoto (LU
ANER) 59 AHHEFol & olch tivte] AL A=
W&ol Qlof shgolx= rgAtet AFsrgel et 4y
o] gli= e, WAL o] &9, A EHL 7]t HH
et A=A Ao, Aol Thgt ApAIgE 27 A2
of thet Aot /o] FEslr). 2t E2 A=
A= o] ZARE AT AFE FEo] FUsA olet Tl
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T
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24w B
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Zh HejElo] Qo

T 23719] e A4 280 ®F )9 3 Alm
£ 2008 A7HA] FollA] ARIE 55T o5 of 4
Hho] g2 1604t 7o) AF= 7} GBIFo|| S#HE|glo, A&
AN A oA EEH e Pl {209 7 A2 oE
FETOIA 5H5AQ 7SS 51 ol E =0 9t I v
H 7NZAY B8 43S 52,82 6, EE= 302 V|2
SAY TS 12, 95 T2 7|55 2771 ¥HIvisHA gl
o} 1945 o]l 29| Hf-ol= HItA" R A
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=] o|lEolo|r Eralar #Ajo} xJRAFIE B.W.Skvortsov
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Al =o] QK Williams et al., 2002). $=22] 7= EE
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Figure 5. Occurrence per year graphs based on the number of herbarium records published through the GBIF by TAI (Taiwan
National University) and TAIF (Taiwan Forestry Research Institute) in Taiwan.
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A= Qee) HAo] ofre] EgHole} slrek oRi
Y 3H=H|(Goodwin et al., 2015), dlofE a4y 3 44
AAE FAIE 4= §17] wiZol 33 vl=olA= dlolE
A= AR Be]oA Q3 RO R QA% & oF
2 45t BN 0F P 9900 £ 07 o
A oy S Akm el AR Fa FiRow gt
SFCH Chapman, 1999; Chapman, 2005a. Chapman, 2005b).
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Plant list} IPNIQ} -2 QAo EV AR E A5x4t 3
G A AelolA] e Holy BE, Z FEE(H|Z
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Aate] @ e-83h= ArEl7E Qlk(Shin, 2014). AA| F23%
oA FlE= L5 HlE2 7] Kim(2017)2] A+

by BRI, DR, SURIe gao R 3
Hemdd SydEAdwe] 175179 25 dEq 2
T 0-67%% ERwEE 057ge] Nlee Apo7h gol o
oh 7 hnE ERAGRIL VY 05 W)
=L o]F SHILH48.3%)2t =S U (39.2%)9F &
° %ol QE@% W e BEFOR QAH. we
0] Hel QEAO| A 2ARNA HA ] B
AEL [04% AT AU 25 Ho| AF 9= BHat
6

AL AEcley AR Agat AR

jS

S 185

2717F ol Pt o] R AR(FUAAR)E A
‘2101 *JEJE~ =7 "dojme| 2= B4 A3t
& E gtk B 0%H= 0%
i) l% Btk AR Az o] HA
=Y 4 ey Am e g e
r,}

& ]2 o E]— HZ‘XM Hi E} l:.PJ AP/
=1, o] 7hy] g2 Az}, kol E AL &) =
A PHYol= Tk shgo s FHE A9, FHTYo] W

stelo] £ XSO AR ThE AWoR 712 g,
A3t DAE vk P A, AL ol =
E%Lom HEHAA o] & 1590] 7|29 A4S 5L 5
Helo|® et 7|2 o8] wE thaA 72
Itk 24 BEAZEL 5 o)Xy 7|HEE
FEellA A= T2 ol Hof glof dlojeH|e]
2t ol Apmo| Eahut 2 W A Z18Yo]
FE ARE AR R o]85l= BAo7E JHo
U 530 A9 A Buit A0S 10T 37
Hof ek AAmwte AAshaA AR A tet JHE

[

oD Bood X
_YL o -{O ol
; g o

—

P71 497t e AXsket] A= AR o] B4
2Ql Auel AAWE} YA G ek A e o
29l ARAA L] A WAlste] A7 7 el

Hofla.9lo] Hck.
Y A0S o 23707 SREE AeolAY & 9
6 AL ool HE zmagel] dolepol
2 AP 122 A7} dhAlsks 7ol giulko]
1 2)8F Z#1U-E Laofoshan S-2 Mt. Laofoi 7)1 E %=1
olo fFE= A PL Taiwan, Pingtung, Manzhou (575
B% YN o) A L), Taiwan, Pingtun, Hengchun (S 15
Fif)o] FY Ao| EAgT) o] o= Hetel gk 2
goAE A &lo] H=t 19509 vl F3to] A
B2 483 AR Y] A9 A Wt e} ot
£ YEHE7|Z Chosin Reservoir, Changjin-ho, Jangjin-ho,
R 5 olg o]Fo] A%t oA A= 7 2
TAIEE Aol gt A& e WA 9] 7|53t A4 vHyY
= x|y o 2 ol At xR Fxe SHIF o
1‘4—_ ——-o] 19524 O]U ‘:"6]—_4 6ﬂX-]7H_l:]oﬂ ___]OH ﬁ/\‘]:,LOE
EqdE F2ew EAE(H LS Hojodo, Hojyodo,
Hohado® Z}7] 7] 55]o] 1=t o] o= 53t A4
- E5HA Mok EAIR oItk 1945 o] 9] A&
dddFer 7155 Aol 7 2 Aolirt Hw x|
tt2(georeference) et A 2t ALY YA =E 2}l
A et RIS A=k AFYGelth A 7| thsh
A 7 7P R A QH(d] AlFE)= AT AF(gazetteer)



186 BEILMARRIZ2EEE

o) AEAE BasiA T Arne] AUA Ho] ozt
AR old e gels] RAG A 5 o

AETFAAR A ol g AN FEEL A
2 072 AR QA 242 Wlels ol A
of HEES Fofst= A2 HAt JJrX*Oﬂ/ﬂ &7
# 0 2 WA} FopAlof AHr o] 7 R ks =
Ak Eah 5}%—3— Fofgt o7} 24l El l‘j} =S¢ 4
S HAEALE, YA BeAH ofd B Z}E
o HxE %ﬁﬁu oi/\i A oA E Ve 5
U= ARE EFWshe ol Y5 et =7t
71l A m FA e } QtEl= olf= AEE Hefst

gk el A A=
A A A XPEJ*E‘VP 371"_0}1 A A &5, T

79| Q]2 @ Eol = QAN AR AAA| AUES B
9] =237} dojE| o] o‘E]{Chapman 2005b).
of tigt Aol AM= 24 =7k A¥e =oupat
sh= Zlo] 7H WA shAIRt 2kA 9] 4= 4] Thoj
S B dlolEH|o] o] HEshA] 7] el 7} 7]
= olele Agom 1453 gtk A Aol A
SREANE AETTI The gl AT AXSHE 4
Zmrhs Qe MRS AT 4 i, AA) Bo}
Kot S 1ol A ehgle) fzeoln Ao B
HASL HEE AFohs X2 o
3, Bl A AFsls sETs
(Chapman, 2005a, 2005b).

9] DA 2ol HA GA AL GAIRE 8ol et
A% A0S 35 B dAE 24 Zavt ok
A0 A e @70 U Yol AdolA T8
st I S Fof B2 @77 thA] WA s
Q7o) FAIL} 279 o2 REEA] -2 AR ol HYE]
o]of SttH(Chapman, 2005a). 2| }= o] @& BHX|Q}
A B, 1L ATe) 715, A4S el B ARE 3
AU Frtehs T % &F e fIR Rs Bk=
npAskal Al 2gof A gAJAok Ttk s B HlolH
Hlo| A5 7|Rto 2 X w|u 7| E x| ofof s HFH A
Z 27329l BRAHMS (Pouwer et al., 2008), Specify
(Beach, 2018), Symbiota (Gilbert et al., 2020) ARg-0] L=
Holt}, AR YA} B oNeBe U] A7 £
AHpartnership) ] 7|22 FEA| o 2]o] Wastw 2o
dhat Aol Aa A P57l 50] EeE] Al AR
o] WAL el ks Aol sy 3
sl AAJEolof Bt A2 Aol 2.5 44 elx
Qehgolt 4, AL 99 5 715S Aelselo]
A $50] glolu] o] ofwA] SAso] TeEA| 7]
#1ql ghe] Aol Wt A=A ] BASH: ol &

o e, rﬁ ) rlo

FaYE g7 Yo
AT AxE el

st sgo] 1

FFI :lﬂim

A110E A2% (2021)

H9] o] B THAOF St
GBIFe| ¥ ZF =7PE AhmolA] =9
AAsEL GRS 57 A Feket X
Aot Uit Al A YT 2
gt gEol wlgol 1ejar tirte] +
M &2 A= 371 2 #Y =
4= ostdth Sl A= ojds] AR +7H°ﬂ
ZAETE 822 A5HH o2 GBIFS; e ZaEo
391 A FAIZ QL AlZfoll A ol Wl ‘;&
GBIFZ% 7|l ZYAEATka} g2
FE AR ARE P23l Lalolate] A 7H
O 72 AESHYS W AS2Q] &of defiA= At
JIABHA] Satar @l wheka] mEI] A A 2l T
eﬁ—J Aol flo] Qict. mww}o% ESE=
A = AAR o]-gskA] AU, =2 A o]
Aot & FREA AR FA 1} g}t
FEO] FE|(FFH o) W e HIE
o= AR HI = 2 AXE K QltKScoble, 2010). 2]
O] HE7hH9] 8= AFEARStY] 4%S 5% 2/ H
29} AA| 9] = aAJo|w(Orr 1998, Stribling et al., 2003),
221 AollA HEztel BldEr K Ale] #gle 25
3t 2w BeErt AEA e g FE ook ghtH(Anderson
et al,, 2020). A= HAE F3l dloleHo] A8} HA| Fa
7o} FHO AzLE o] AFEE Foln Fut 228l
of| A HHof A Lokl vk % T Q=S She R
A S 7HAoF gt A2 o LHOﬂ Al e
A Awslo|| i3t A3kl O]OHQ]— o] 7|Eo 7 HT}

Z] ELZ] 0]

452 Aapest QH.

e
H

L ox of od
O rlo of & &

m_‘ Omlo
ot N o

N & o b
o o

5o 2

o
<
o
ol
JQ

S

%
=

o & flo £ ot
e
£ o

_\Emznmﬁrﬁilim}oé
jg
Y

:[Z.

o
3t

o o o
> )

4 oo

References

Anderson, R.P., Aratjo, M., Guisan, A., Lobo, J.M., Martinez-
Meyer, E., Peterson, A.T. and Soberén, J. 2016. Final report
of the task group on GBIF data fitness for use in distri-
bution modelling. Global Biodiversity Information Facility.
Copenhagen. pp. 27.

Anderson, R.P., Aratjo, M.B., Guisan, A., Lobo, J.M.,
Martinez-Meyer, E., Peterson, A.T. and Soberon, J.M.
2020. Optimizing biodiversity informatics to improve
information flow, data quality, and utility for science and
society. Frontiers of Biogeography 12(3): 1-14.

Bebber, D.P., Carine, M.A., Wood, J.R.I., Wortley, A.H.,
Harris, D.J., Prance, G.T., Davidse, G., Paige, J., Pennington,
T.D., Robson, N.K.B. and Scotland, R.W. 2010. Herbaria
are a major frontier for species discovery. Proceedings of
the National Academy of Sciences of the United States



AIASETIFA 4 27| HGBIF)ol| S SolAlo}

of America 107(51): 22169-22171.

Beach, J. 2018. Specify Collections consortium—building
durable infrastructure. Biodiversity Information Science
and Standards 2: €26860.

Berendsohn, W.G. 2009. Data and information management
and communication. pp. 253-272. In: Barthlott, W.,,
Linsenmair, K.E. and Porembski, S. (Ed.). Biodiversity:
Structure and Function — Volume 1. EOLSS Publishers.
Oxford, UK.

Berendsohn, W.G., Giintsch, A., Hoffmann, N., Kohlbecker,
A., Luther, K. and Miiller, A. 2011. Biodiversity informa-
tion platforms: From standards to interoperability. ZooKeys
150: 71-87.

Chavan, V. and Krishnan, S. 2003. Natural history collections:
A call for national information infrastructure. Current
Science-Bangalore 84(1): 34-42.

Chamberlain, S., Barve, V., Mcglinn, D., Oldoni, D., Desmet,
P., Geffert, L. and Ram, K. 2021. RGBIF: Interface to the
global biodiversity information facility API. R package
version 3.5.2.93 https://cran.r-project.org/package=rgbif.
(2021. 3. 15).

Chapman, A.D. 1999. Quality control and validation of point-
sourced environmental resource data. In Spatial accuracy
assessment: Land information uncertainty in natural
resources. K. Lowell and A. Jaton (eds.), Ann Arbor Press,
Chelsea.

Chapman, A.D. 2005a. Principles and methods of data cleaning:
Primary species and species-occurrence data, version 1.0.
Report for the Global Biodiversity Information Facility.
http://www.gbif.org/document/80528. (2021. 3. 15).

Chapman, A.D. 2005b. Principles of data quality. Global Biod
iversity Information Facility. https://doi.org/10.15468/doc.j
rgg-al90. (2021. 3. 15).

Chapman, A.D. et al. 2020. Developing standards for improved
data quality and for selecting fit for use biodiversity data.
Biodiversity Information Science and Standards 4: e50889.

Do, M.S., Lee, J. W., Jang, H. J., Kim, D. I., Park, J. and
Yoo, J. C. 2017. Spatial distribution patterns and prediction
of hotspot area for endangered herpetofauna species in
Korea. Korean Journal of Environment and Ecology, 31(4):
381-396.

Fuentes, N., Pauchard, A., Séanchez, P., Esquivel, J. and
Marticorena, A. 2013. A new comprehensive database of
alien plant species in Chile based on herbarium records.
Biological Invasions 15(4): 847-858.

GBIF.org. 2020. GBIF.org (24th Dec 2020) GBIF Occurrence
Download (Taiwan) https://www.gbif.org/occurrence/dow
nload/0172317-200613084148143. (2020.12.24).

GBIF.org. 2021a. GBIF.org(29th Jan 2021) GBIF Occurrence

P TRy R A% AREd B4 187

Download (China) https://www.gbif.org/occurrence/downl
0ad/0176738-200613084148143. (2021.01.29).

GBIF.org. 2021b. GBIF.org(2%th Jan 2021) GBIF Occurrence
Download (Korea) https://www.gbif.org/occurrence/downl
0ad/0176754-200613084148143. (2021.01.29).

GBIF.org. 2021c. GBIF.org(29th Jan 2021) GBIF Occurrence
Download (Japan) https://www.gbif.org/occurrence/downl
0ad/0144048-200613084148143. (2021.01.29.).

Gilbert, E., Franz, N. and Sterner, B. 2020. Historical overview
of the development of the symbiota specimen management
software and review of the interoperability challenges and
opportunities informing future development. Biodiversity
Information Science and Standards 4: e59077.

Goodwin, Z.A., Harris, D.J., Filer, D., Wood, JR.I. and
Scotland, R.W. 2015. Widespread mistaken identity in
tropical plant collections. Current Biology 25(22): R1066-
R1067.

Gwinn, N.E. and Rinaldo, C.A. 2009. The biodiversity heritage
library: Sharing biodiversity with the world. The Interna-
tional Federation of Library Associations and Institutions
Journal 35(1): 25-34

Hardisty, A., Roberts, D. and The Biodiversity Informatics
Community. 2013. A decadal view of biodiversity infor-
matics: Challenges and priorities. BMC Ecology 13(1):
16-39.

Kier, G. and Barthlott, W. 2001. Measuring and mapping en-
demism and species richness: A new methodological ap-
proach and its application on the flora of Africa. Biodiversity
& Conservation, 10(9): 1513-1529.

Kim, H.W. 2017. Status assessment and cause of herbarium
database errors -Selected woody plants taxa stored in
national herbarium of Korea- (Dissertation). Seoul. Seoul
National University, MS.

Orr, K. 1998. Data quality and systems theory. Communications
of the ACM 41(2): 66-71.

Peterson, A.T., Knapp, S., Guralnick, R., Sober6 N, J. and
Holder, M.T. 2010. The big questions for biodiversity
informatics. Systematics and Biodiversity 8(2): 159-168.

Pouwer, R., Willemse, L.P.M., Mols, J.B. and Wieringa, J.J.
2008. Guidelines for collection data registration with
BRAHMS 6. Nationaal Herbarium Nederland. Leiden, The
Netherlands.

Rahm, E. and Do, H.H. 2000. Data cleaning: Problems and
current approaches. IEEE Data Engineering Bulletin 23(4):
3-13.

Sarkar, I.N. 2007. Biodiversity informatics: Organizing and
linking information across the spectrum of life. Briefings
in Bioinformatics 8(5): 347-357.

Scoble, M. J. 2010. Rationale and value of natural history



188 BREILAMRRIZ2 S5

collections digitisation. Biodiversity Informatics 7(2): 77-80.

Shao, K.T., Lai, K.C., Lin, Y.C., Chen, L.S., Li, H.Y., Hsu,
C.H., Lee, H., Hsu, H.W. and Mai, G.S. 2013. Experience
and strategy of biodiversity data integration in Taiwan.
Data Science Journal 12: WDS61-WDS69.

Shin, C.H. 2014. Report on improvement of the Herbarium
specimens infrastructure for forest biodiversity on the Korean
Peninsula. Korea National Arboretum. https://scienceon.kis
ti.re.kr/commons/util/original View.do?cn=TRK 02015000
14016&dbt=TRKO&m=. (2021. 03. 15).

Stribling, J.B., Moulton, S.R. and Lester, G.T. 2003. Deter-
mining the quality of taxonomic data. Journal of the North

A110E A2% (2021)

American Benthological Society 22(4): 621-631.

Wen, J., Ickert-Bond, S.M., Appelhans, M.S., Dorr, L.J. and
Funk, V.A. 2015. Collections-based systematics: Oppor-
tunities and outlook for 2050. Journal of Systematics and
Evolution 53(6): 477-488.

Williams, P., Margules, C.R. and Hilbert, D.W. 2002. Data
requirements and data sources for biodiversity priority area
selection. Journal of Biosciences 27(4): 327-338.

Manuscript Received : April 25, 2021
First Revision : May 27, 2021
Accepted : May 28, 2021




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


