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Abstract  The limitation in deriving the species richness representing the entire country of South Korea
lies in its relatively short history of species field observations and the scattered observation data, which has
been collected by various organizations in different fields. In this study, a comprehensive compilation of the
observation data for plants held by agencies under the Ministry of Environment was conducted, enabling
the construction of a time series dataset spanning over 100 years. The data integration was carried out using
minimal criteria such as species name, observed location, and time (year) followed by data verification and
correction processes. Based on the integrated plant species data, the comprehensive collection of plant species
in South Korea has occurred predominantly since 2000, and the number of plant species explored through
these surveys appears to be converging recently. The collection of species survey data necessary for deriving
national-level biodiversity information has recently begun to meet the necessary conditions. Applying the Chao
2 method, the species richness of indigenous plants estimated at 3,182.6 for the 70-year period since 1951.
A minimum cumulative period of 7 years is required for this estimation. This plant species richness from this
study can be a baseline to study future changes in species richness in South Korea. Moreover, the integrated
data with the estimation method for species richness used in this study appears to be applicable to derive
regional biodiversity indices such as for local government units as well.
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e At @S Adste Aol $AAETH(Chang eral,, 22 YT T8 AAS/HET A9 FHF YA
2021). g AFE gretit 5339 v]ZF(Shin, 2016))3kaL =
AR ZAAARE 7bte 2 3 Y A4 d3e Y Y3 (Korean National Park Service)ol|A W=z =}
HE o g2 dFEHAY 97 AEZ (9, E29Y7] AA L ZA} AFY (Korea National Park Research Institute,
Z 713 HFE 5 gate R A3ste At @ 20192 1 Utk 2Y LY XYV E, 37
o (Kwon ef al. 2020). T3t FEE 29S TEto] 42 AR Sol AATE vlgol ¥ St AY Ay
Fo] A= HxE A4S APAF= ok (Kwon et al., A (ecological hotspot) ¥ 7Fs/d o] wi-¢- ol A=< A
2012; Do et al., 2017; Shin et al., 2018). L&} Ao = EZ By 4 HECUA AR &2 3 WA= o
A 2E RBES ARE B85t AA AHA 22 9 He AFE0lth o] o, BFEHT] oAE HAx &
oFgt AL A9 gy, ol T 71X EA) wfEojtt A E Z A} (Ministry of Environment and National Institute
£, FEvets AAZA A= AES EXA4E 3 of Ecology, 2022), £X[4&E £X XA} AF¢] (National
A7d f 9 Bohe Holth AAF A= oju] £ AR Institute of Ecology 2022), H|FA 2|t (Demilitarized
E Zojx Qe thket A AHE A AEES 583 Zone, DMZ)9] AE|A ZA}(Ministry of Environment and
o 7t &9 A7 HEA W3l A2E T3¢t National Institute of Ecology, 2021), A ZA} AFY (Korea
(Wiser et al., 2001). National Park Research Institute, 2017; National Institute of
LgvE A Z2EES gAlCZ A ASE BES RAF A Biological Resources, 2020; National Institute of Biological
ol BAMZ A%E A7lE B4R A3 WRA Resources, 2022) FE WERZ FAHT gk 58], W5
g4 = A} (National Ecosystem Survey in Korea, NESK) 7oA B oL} 7| I HARNESY AL AZAAEH
7} o] R A" 2006 FE 2 & 4= It (National Institute AP E F7HAC=2 5 £4H FHo AASHE =4
of Ecology, 2017). AxAASE 2A I E 2 A & WHo 2= $3517] o ey, FAFLE Fo3 B
249 o183 AARUL I AR J|ZARE AY  BAS JIME Ao FolA Y ARE Fsle] T
517 913 19863 E AREIo, BERE 24 4 BaS el o] BRslthde Caprariis er al, 1981)
o 33 AARE olRolATh 2 B S 2AL Al 21 LB ax) AdA) AWEe A Weela u)
3y Foll st AAAQ 2AE S2E AMYE 334 71SRS} Sto| A AEjATE of B A WHIkE AE A
A 27 RS2, 159 (2006~2018) A EHA] &2 A= AE &3] dS357] HsiAe folA A7 F 7HA Z2ARE
T ARE 0|8 ol gloke A7 Stk o]2gt Al sjdsfofsttt. o] F 5T 5 Y= WS 4 A 4 &
S S557] fel, A=7F FUME 23 A B, A, ARA|, AFE AFa Foll oA e AR
(1997~2005)2] ZAALR7}A] Z3}slEete 24 309 o] £ st st Aotk vIE, &4 ArEY A W
Ao ARE aste 7ITHEY JFS EAsde ®EC]l AR gk AR 1 EYE g7l A7 A st
U Ztg 7F Ao 3F 948 VIeoE AHEdt 5%
R AEHH, A5 BAEF 2 2 AE YA 2
F AR T YUY F8% 72 AR =&0] 7HE
& Aoz gttt EFT A=Y A AT =
o= EFstaL, AFG7HA FEE AFAARH 2A A
O ARER THE BPE &Eslo] 7T} FFAF
o &8t At &2 Wt (Park er al., 2019, 2023; Park and
Won, 2021; Kim et al., 2022). °| &2 2% AZAHE7
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glo]E 9] 7} 7|3to] v Fth Iy AxAdeE =
&0 EF YK Zhe| FAZA GRS 7o = FAAE A
47 JRE &8k o Yo} o B3 2 /)%
S

H3l @ 4o Oist W= EA (Park ef al., 2015)3F A A
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1. National Survey for Ecosystem in Korean, 2. Korea National Park Services, 3. Korean Natural History Research Information

System, 4. National Institute of Biological Resources

Fig. 1. The number of plant species observation data from the data sources.
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& AT AR 2ARR RS DA AR 2~4
2, B A AR, WESA (712, L)AL
EFH7] o E MALH AL SHYEAETY
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FEuE d=s Qo= AASd BAe A =
AHE AE A AFEE ASAAEAE2ATE i E Aol
AAASE =AM AABEHA ZA AL A3E A
NBEARE A4S BF o2 19861 o AlZS}Y T (Ministry

of Environment, 1986). 3|3 AlYS &3 =34 A=2=
U SENDAE 3 A AAeE HES FHas)t
8t7] 918 FuARRE 2oz HEHAAL A& 2o]u
Qom, AR5 Yaste] Hoxgog 2435t
£ g9z &85} (National Institute of Ecology, 2017).
AN} A=At z2As FPFIoz FHAA 24
SoE AAstr AR 2AE FERAE T3l i’qﬂ‘}i
htﬂ AR 717HE 1986 5B 1990 =7hA| o] B, &73AY

A Z2AS A dREE AERAF FACE AYPE T
(Klm et al., 2013). @A 1Z} AFY A EE= ofF AALSHE]
A kot B ApelAE Test st A AEA
A RALY 27 7IZHe 19979 RE 20059 0]0, 13} A
4o 2APFA S FAE AR A=S A 49 o
A (117, 2389 (20672 FE5t1L, 2FHS FHa
G2 ZAIAT 289 F A A XY 9HE A
Holal, oA 4~72 AlESE A der FURA}
£ 34t (Ministry of Environment, 1997). A3z} A2
20069 2 E 2012W7HA] S8iEglon 23} wol= 2] |
125000 AP =2 FEE M= 82470 = (2F 12.5kmx 12
km HA)E H4& A I SR sk, 4 EHES
ThA] 97H9] ARE AR (SF 4.2 km x 4.2 km HE)3, 25}
ZAL} B WA 02 WX A FURAA~THY
AlEstE A 9)E, YRrRA G o7l AR FRAS F
17} A outs tides tfEx2A7L o] FoiHrh Al42t A
qe 3;2} A].té;q. =3l T7HF B }:ﬂ-/lljr_]— =3} x;\].
HAlo] AL Eom, 2014WHE 2018W7IR] 5¥7F 4
Popqict. o R A=AASE ZAN: 59 @2 7
7] AL, o)A A} EEbdl H2 FAEA AR}
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EQRSI7} ol SeluelR el SR AT Hol
o.
AT ArdelA A" ARE 5 &7 AFE S 28
H Age o] g2 A4 AL ARE EZISH, A
22r B A3A Amolw, S Y Lol LFst= o=
(www.nie-ecobank.kr) & 3l EHE3IH}. EA] A5 A
do] Y Folm A= 2AF AR EHA| gob 2 AFoll=
g5 gkt

2elere HUHY oPYNE 2
EEP B E P I EP E
= Aol itk WEzolg 2
& WHoz A ARAHA FUEL
Seietel Eey] oPIAE U AR 20 A
YAolrt FARL THATARAN N BT AS2E A2
P3RS Y WAz 2 W
izkel] et BejA Y] AS Adsiar A|AEA w3}
A 9 g7t 58§30 200697 FURAE AASHA L
™ (National Institute of Ecology, 2017), @Al 22} XA}
(2015~20199)74A] oRE2] H At A= WEHEE 5
A=A TRoz PR 5 T2 ool )
Sojge] EYEE FYTANAL 2AA o] ZREA
&=t} (Ministry of Environment and National Institute of
Ecology, 2017). 12| 1 12} RARAEE o}F] A4S} &
A kot 22 AR ERE & Aol -85k

EF AETGAE SHAA i Sa% AEA 5 st
A FAE RAFHE AYol Stk LuE: TEAEA
AR ol Ao diE 712 AR WESA 5ES
TS Qlt}. o] & 7Nt R HR9F O HETIGA HE
= f8 SAREA Y AAst BEsta glow, B
U A 5o &85l ot (National Institute of Ecology,
2023a2). AHY Folle WESA 7I122AL WSESA 422
AL FAREAY FL2AE Itk EEA 7|22
A=o FAE 553} ot YubsA 9] HAa Z Y
= 93 A= FE5L ste ARdoln, ESA AURANE
SARLZAY A4 W FHANESFA 5575 T AHSSA
of thgt AAZQ BA 4 e Ay FH v a4 &
S5 % FAESA Y AL A 9 HHE A
317] $J8t Al o]t} (National Institute of Ecology, 2023b).
£ ATl 201695 20219712 9] WESA] (7] %,
H)2A A2E At

FEuEs ToAE B 9 o] #e MEel o
2 BE7] oI EY O S-S sk Qlth o
== 235517] S e AAAAH, 91X 5 @Fatete]
astth A= SHAHLAA T Ao (HIBE T

zot 159 o5
e PN

ol
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il

- ZHRhAE - 0lF2

o] MAAE Aol oAStY A=o] BFL7] o=
o] NAAHE HUsHA At Qo i A&zE HF
N ARE SHAHLY BFN7SELAEHY E2E F
3 Skt

AEF 22 A 34 A= #Hs A3 FH8=2A
Ho] HG5H e AEFT &2 ARE IHAEAY
T =E Tl FHsto] 2 Ao = =HA
2R B2 A2E 20074 U] AUsHEA A
IAABA R 5 B SuE AN Tu 42}
A d2us 5o 71SRES A2 BLI} 200837
20179744 Tt HEF BEEE A2 T AL
B 2% BEAR, I o] 2 FozRy 4
A3t A2 2 1900W ] 2714 A<L8 27tk (National
Institute of Biological Resources, 2008, 2009, 2013).

Ut 8 B9 IPFHAGY AHA &
g Al THITYITY AAALRAA S F8 o
FolXth aF AMYS "TAAT A, A3exE L FH AT
g A7z FASI] AP =, 12 1991~19994,
2ZF= 2000~20099, 3x}= 2010~2018 ) == it
(Korea National Park Research Institute, 2019). 12} ALY
197] &9, 22k AFA2 207 3L (BF=E3Y 23, 33
AAZ 2170 SR (FEA 2 A= S Y 2], et
Aeholl A A=A & AFfoMe 23 2 32} AMYS
T oHE AEE THITUITDLERE Fx Wol &
&3t o, A= EH L GRF AAALARAIALR] FE
AL AT AAFAEES Fe FHoz 2 A
M= g7 A A m = 236k Fh

F7H o2 A9E AAAEES, 74 oje AdAEE
I AAA 2 Y B H 5 38AY VA By F
 AEF X2 ¥ BE JERE Aol FHE IH
2 AEZS AT de I7HRAA dFF BEAIA
#] (Korean Natural History Research Information System:
NARIS) A== & Ao sk, ol FAYE
4 3] (International Council of Museums: ICOM) & A
AR E kA A B 7] 3L (Global Biodiversity Information
Facility)7] &0l W& FFEAAAL Hlolg Hjo]2 AJAH o]
o A ARe ALdEes £95¢ SHAsRY] @25
ol ZEskA

ol @AE A A AMEE 9 T 7| H®
gHE A& Fig 13 Zgon, AxAASH3 2A A7E
z3stel F 70 A B 78S A= AU
glolEl = 1951358 2022W7HA] lew o] & 20003
SHHRE 20209 2704 9] g0 7t 71 EekTt.



Table 1. Example of correcting errors in species and location data
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Error cases Error examples Edit Result

Recorded as the Korean name

7 = =} 7 = j=i
(common name) FEuE c . FeuHe

orrection to
the Korean name

Recorded as the 5 =

ol mjuhe] o]

Korean name (synonym)

Plant species
Miss match between
Korean name and Scientific

Disporum ovale Ohwi

(F7&N714=))

Streptopus ovalis

Correct name (Owhi) F. T. Wang & Y. C. Tang

name error (F7F oA H])
Typing mistake Amethystea coerulea Edit scientific names Amethystea caerulea
. onrm Correction based on omrim

Input error in degree 28°3021"N administrative address 38°3021"N
Geographical .
location info.  Input error in minute 35°202'3"N Format .C(.)ITCCt'IOI‘l based 35°2023"N

on administrative address
Input error in second 36°30'821"N Uneditable Replace administrative address

2. 718 B8 U B

et 24) BT AR SYEYY AR
7] AaAME B 7120] Hi FE BB A
87} ok Arguit} oheke S JEFo] EZTHE o]
QAL i RE 2E23E JEE oy 7] ool 4Tty
& BAEoE TS A= & 1Y A= T
20| 43 ABE TP B BHAL A} 2,
Ar £4 AR, 9 =TS 53 712 E 4t =3
Aot AL olFol W FHE 24T, ol
3] L7 e A= Ut olF 5] Hsh
Aol M= FHYEA LTS I EFTES (2021)”
FT8 7|EL 2 st o] 7|&d Y5t U ¥
BEAET = T 4.606F0Ith 7| = XHHHQ%,
HAE 5 Z3dEo] et Uty 1f E&bof
AETE £A4517] Yol A AT HFE
9 jujF == (National Institute of Ecology, 2021)& &
&5t fFFS B4 A ALt FE =4 YA A
= A= HEE 7|[Ee= 9oy, eHE B2 (B
o SRS SR 49 $iEe Aun
= Al ol, o] A% A WA (S, W F 42)
54 4915 4 2300 A4 HH2 ARG
L RAF A7l digt 7R S EAAEAYTY FEARE
3 AZI7F AA AEFS A A7 dAsk=A o gk
EALCE Q3| A Do V&S Asith o, &
H A 929 A BEE ZAARuith 2AL A o] gt
T FEONA viAIE

i

@ oo

N
e, ofm

oz to > o rjz

—Qﬁk"

FEZ002)I AR =Y E
£ IS vusty APsiglon, 1 F AR BE 5
of 2AskA = A= TN AYstict. g, o]
B, A7IAEE AR HAsGlon, o8gE AdE=
=golut shg-2 HAsto] FSHTH(Table 1).

A AEE =S A ARE VL2 EEIE
o} SEAEL ofF o BEAE T2 AL A=
B} RSV E s, erlo mE AAFE oF AL

= ot Wttt A AT 4% -3— &8st BA
2L A3 T (Table 1). =, AZE
) eAez ste, A ATE T4 FRYY HRE 53
- Ar HH o A watal, At ghrha wet
73‘% FaA] 71ke] 9- A AR FFTFS W S4F
)& Folstth T4 71Nk 9 A= AR AA

%‘E‘é 28t o, FAest
AlJstct. 919 HAow HAYH Ar5S AR F
HH ALE At T FIDBE F535}TH

[ mm&ﬂ

sEE FE MAS

=%
st QA 9] 2ol Shannon Index$} 2+

AR
BEGPAAS E2L whssT FREAURY =
23R A9 A HRE ATHA G Yo, T

3] Y T HF sUA Y, YAV ARSE A
AR Z B7|= o) £ FH T (Species richness)«= ZE
A9 HEFTS 2AFE 5 ¢l7] g2 Q&3 #2x
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A A YL AARste] FRES T shAR o] R A 73
T THREe AR FR=gETD 2on, olF BA]
3 ikt B Eo ﬂJﬂO*t}(Vavrek 2011). & EH8
£ 7 o AMEE= o] T2 FEEEY 2™
A ofH Yol A %fﬂﬂ 7t & ©ed] EA5ks Ao

2 FAStE 28L& dolEet TR ofd oA of
H Fo| duit Yx L2 AASE 5E 24 dolH
o]t} (Magurran and McGill, 2011). £ dZA &= £ &
RO A 75 Chao2 ¥ SHE A8 &8
SHT

2 gdFdA 5 =R $ E]‘%E} A= O
o 3 A A 7P, BHEEE SIS At
ik g (1, 39, 59 59 A" AREY Zojof whE
A AR)E AT, 1°ﬂ 0E AR w2 28 F
Foke] BA A4S T3l SFEE Adtshs e AlE
st ol f-2uete] ]%X—i AEF FF=ET ofY
2t o] H3f Bad Hi A 7ItE Y

= °4——rL°ﬂ/ﬂ“ 3 Zh?n—rg} 4 I+

L% 204 5)E F ’\é} X}E* ! zaﬂ; T & A,
Chao 2 2] (Gotelli et al., 2011)S o]-&3}o] Z+ A|7|dH A&
F THEE A3tk £4 A7 (09 Chao 28 o83

FEE (Schaoz-) A 822 Equation 13} 2T, Spps =
t/\]7]°ﬂ HEE FY &, m= 1 A7)0 SR-E F AR
FA BE 27D, = T AT 28T T, = F

9% Fgoltt ol FHAA HES XA
A= (rare species)©] A& U2t ofF] WAL R ko
FAFol o U 5 UL, BE Fo] F ¥ ol Y2
g o] HAEA ¢S 7ol =t AL M 20]
t}(Vavrek, 2011).

lo o

7+ =A7|70E ALE 23 2229} Chao2 BEE £
T F FRE Yool HWAS 2 A AFE 24 Roo
mean square error)S 3 A §oA4L wostg o,
= AES A 23 AAAZ T Ao
g FR71 7 £ FHe 2 _% w2359,

2|

M

Table 2. The number of data in pre-processed and post-processed (final integration) datasets

Integrated

NARIS*

KNPS®

NIBR?

NIE!

Affiliations

Total

Survey of
endangered

Survey of
natural
resources

NSEK®

Species
observation

Survey of

Survey of
Backdudaegan inland wetland

- ZHRhAE - 0lF2

species

Specimen

Specimen

3rd 4lh

2nd

Project names

1995~2021 1997~2020 1885~2021

2014~2020

2002~2021

2016~2021 1885~2021

2015~2019

1997~2005 2006~2013 2014~2018

Survey periods

194,322 18,097 206,755 354,953 193,451 3,610 26,096 8,479 1,212,365

204,341

2,261

N. data collection

126,080
75,809

11,974 721 2,720 1
497 182

11,758

107,934
41,733

1,466
98

1,244
7,492

20
195

N. location error

2,218

392

5,244

N. species name error

119,865
51,682

11,964 505 2,170 0
182

6,180

103,000
32,599

962

1,244
6,248

20
179

Corrected N. location info.

973

145

359 72

4,745

Corrected N. species name

8,478 1,184,317

203,097 193,823 18,064 206,225 340,885 181,863 3,042 24,301

2,245

N. data acquisition

1,106,316

Final acquisition after the data Integration (Excluding Redundant Data)

1. National Institute of Ecology, 2. National Institute of Biological Resources, 3. Korea National Park Services, 4. Korean Natural History Research Information System, 5. National Survey for Ecosystem in Korea
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w
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Fig. 2. The count for each dataset spans approximately 70 years (with each bar representing a 5-year total). The provided numbers signify
the precise count of plant observations. NIBR: National Institute of Biological Resources, NIE: National Institute of Ecology, KNPS: Korea
National Park Services, NARIS: Korean Natural History Research Information System.

g e T 9 1.295 Aotk (Table 2). =4 2 A
2 EES ArEo] AR 4 tH] 90% oY &
(Acquisition/Data availability)& 2o]3 A4t ZHYE
AT E F7HAAA AFEY FEAIAHY #E2EARRE
9 Ao AUAHLR 8o Wt ol Aa4H A717t
SHE AL,E HET Aol de ESAA0] 33, =2
ANBEE $712 T2 Q% 7|47 AkEl7t Wol
A7) fE2oE Bt

TN EE AHAEAET FEARE Q8 1009 ©]
(18858 ~)2] 7]7to] S EGIOV BAH O R M= A
BT X AP} o] Fo/ AIHE 20009 H o]0 Re
2 YE T (Fig. 2). 200090 oA Atm& 2 A
ELTOA 25 Qe FEARE 192000 F5E
(2F 45097 7H) gab, 2|32 195090 o] F R} A
A3 Z71517] A&, 20006 H o] ERE 72T F
AstA S7FstH T 1950t o] AAZFA7 A7+
S2utet AHEE HAste] sEEry] 3 HHoE o
HE A5y sZau 508 T4 A7 AP EHA
on 7 d&E 9 AgFEREe] vt AEA o
8 2ARHY 2SR5 TH(Kim, 2004). 3ol S 4
At A28} 2 T2 2722 7HAzey, vt
625702 Atglo] ZEIIE| YTt SER|TE o] & L]=of A
fatetd f2juet shaksol] d=stiA A5 A+
o] F7¥stAth(Kim, 2004). E3 Foste A4AE 384
7171 S8l ARFEE 1960d ol € BE, 197090
= A4b=3 2001990 A&7 ARG AHEAE
S =I5l AHES B35ty EYSHA obgsiE 7] A
At (Lee, 2015). o] I HFHO AARLRAZL A2
531, 20060 R 8 FHYEAA o] vt AEAH

LGRS EXo R ANAR jHE
H3IH A (Bae er al., 2021) ARSG7} & &
7] NS A og welth E3H 200605 E YA
A27 E F7ket7] Aeted ol A=A 2AL
32} X719} e £33 2016 RE AZE AR &
AAE EE AR E IR AE2eY YF F7HL o] R
IRt
2AHE AEO wet mis) 7|5H AEF S £ 2
Ab Az 0] F7heE A STk A2 YT (Fig.
3(a). AT TS AT ERAFUS Fer B
o, AEA 7IEEE AEFT S 192000 $ybo|
A oF 3009 F F FE7F +HE ol F, 1980
ol A7 A= AA F7FHA ghrirh, 1980 o] FRE A
2L AEF 715 71 tA S7H8HA] AR ol et
F7h= 20109 FE oA A A3 FolEH, T 501X
+ A4 715He AEF T 7t #850ke BEE 2
ot B2, 201995 F 597 AYEHE A5z A2 g
ZAzAAR7E A AT, AEA 71EEHE T 5
7t 2B Ag Hot g oY A 71F F& AY Y
B 3 Aoz dgdn &, S AusS A9
sti, ERF oz A fEuete] HEHE AEF A4
= 202049 7]E 3316%F01H, ol FF A5A A=AAe
A2AF AR7E ZFEE 2F ZUHE 5 Qo ¢, B3]
Aol ZE vt A FTH AulF S A= (Fig.
3bNE He, AuiFe) FL 1970d) o] FRE A A}
24 oy HlF B2 SHEHAYE Aoz YehgA,
JFL I ujgo] ATl wet HA FUkshe Aoz B
Atk ol FHAHAAN FRste YHYE A 2A
A AR ERSHA GThe AS AdsHd, ofe =

iy

o
toh
I

o
=

o 4y

o ot

[e)

<
o &

£ o



370 842K
4,000

(a) M Newly Explored number
n B Accumulated number 206
3 324 Z
A
‘g 350 449 é ?
3 R
v AN
E Al
% 2,000 242 AU U
5 20 000
g a0 010
£ miiiinl
21000 %éé%ééz
g A0l

7

7

7

.

1951 1961 1971 1981 1991 2001 2011 2021
Year

800

700 (b) M Alien Species
Cultivated Species

600

500

400

300

200

100

The Number of Alien & Cultivated Species

1951 1961 1971 1981 1991 2001 2011 2021
Year

Fig. 3. (a) The cumulative count of indigenous plant species (the
indicated numbers represent newly explored ones) and (b) the
count of alien and cultivated plant species explored every five
years since 1951.
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Fig. 5. Analyses of significance among species richness models
based on various data accumulations across different time periods.
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