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Abstract

This study analyzes changes in the vascular plant flora across 22 forest wetlands located in Busan, Ulsan, and
Gyeongnam between 2015 and 2022. The objective is to support the development of conservation strategies for
forest wetlands vulnerable to climate change and to enhance forest biodiversity. In the initial 2015 survey, the
study sites were found to host a total of 318 vascular plant taxa, including 91 families, 206 genera, 284 species,
9 subspecies, 21 varieties, and 4 forms. The most frequently occurring species was Juncus decipiens, identified
at 15 of the 22 sites. The sites were categorized into three groups based on the year of subsequent surveys: Group
1(2020), Group 1(2021), and Group MM (2022). Group I showed no significant change in flora, while Group
I exhibited a decrease of 46 taxa. In contrast, Group Il recorded an increase of 79 taxa. Three endemic species
Stewartia koreana, Aster koraiensis, and Weigela subsessilis were observed. In addition, rare species designated
by the Korea Forest Service were identified: Eleutherococcus senticosus and Utricularia uliginosa (EN), and Pogonia
japonica (NT). In 2022 (Group II), Utricularia japonica (VU) and Pogonia japonica were newly recorded. The
summary of plants according to wetland preference indicated an increase in Obligate upland plant, along with
a reduction in wetland area. Therefore, systematic management, such as the designation of forest genetic resource
protected area, is considered necessary to prepare for the terrestrialization and loss of forest wetlands.

Key words : Forest Wetlands, Gyeongnam Region, Wetland preference, Forest Genetic Reserve of Korea, Payment
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BE 226871(71.06%), GAFGAEL2 127 50& 65F 1
oFF 6WF 18E T3EF1(22.95%)2 1= ek Al
AR A Rl BRd F 22T 7 B2 49 3
= et 228F(6.9%), Wit 218-76.6%), “m|at
1727(5.3%) =22 Yebgth

AFHAARRD FA4L, S4F, A ARlEd 22704004 &4
57t 7P B2 T2 FE(Juncus decipiens (Buchenau)
Naka)Z F 158)(68.18%) 2 It 2L S=54
oAl Ho] 27|15 E E¥sto] 2~3¢tA9] Ho| dAAE
=2 29 V2 E Hdvh= A4 27k (Shim er al 2015;

Table 1. The list of wetlands study area in Gyeongnam area

Kim and Nam 1998) 53t 2 31 Ao =2 et}
2o 2= u| e FA(Persicaria sagittata (L.) H.Gross)
1335](59.09%), 1ut2|(Persicaria thunbergii (Siebold &
Zucc.) H.Gross) 123](54.54%), SN (Miscanthus
sacchariflorus (Maxim.) Benth. & Hool .f. ex Franch.) 11
3](50.0%), WEWF(Salix pierotii Miq)2t 4
(Lycopus lucidus Turcz. ex Benth.) Z+ 103](45.45%) 59
+Oo &2 IRIE et 3 487 5 28R/ 93], =54
U 5 68 F w2 83E UE Zh=ASAH A 5
14652 1314 233 Ao2 2w Qth(Table 4).

No. Study area ID Altitude Grade Type possession study year Group
1 Gyeongnam 2015-02 216 B Natural National 2015, 2020

2 Gyeongnam 2015-17 908 B Natural Personal 2015, 2020

3 Gyeongnam 2015-18 914 B paddy field Personal 2015, 2020 I
4 Gyeongnam 2015-19 961 B Natural Personal 2015, 2020

5 Gyeongnam 2015-42 95 B paddy field Personal 2015, 2020

6 Gyeongnam 2015-05 391 B Natural Personal 2015, 2021

7 Gyeongnam 2015-13 780 B paddy field Personal 2015, 2021

8 Gyeongnam 2015-16 777 B paddy field Personal 2015, 2021 I
9 Gyeongnam 2015-21 734 B paddy field Personal 2015, 2021

10 Gyeongnam 2015-35 249 A paddy field Personal 2015, 2021

11 Gyeongnam 2015-38 838 B paddy field Personal 2015, 2021

12 Gyeongnam 2015-29 338 A Natural National 2015, 2022

13 Gyeongnam 2015-36 358 B paddy field Personal 2015, 2022

14 Gyeongnam 2015-37 519 B paddy field Personal 2015, 2022

15 Gyeongnam 2015-41 381 B paddy field Personal 2015, 2022

16 Gyeongnam 2015-43 163 B paddy field Personal 2015, 2022

17 Gyeongnam 2015-44 432 B paddy field Personal 2015, 2022 it
18 Gyeongnam 2015-45 828 B Natural Personal 2015, 2022

19 Gyeongnam 2015-48 732 A Natural Personal 2015, 2022

20 Busan 2015-01 434 B paddy field Personal 2015, 2022

21 Busan 2015-04 520 C Natural Personal 2015, 2022

22 Ulsan 2015-11 493 B paddy field Personal 2015, 2022

Table 2. Wetland preference types and classification

Description

Occurs almost always in wetlands under natural conditions

(estimated frequency of occurrence »98% in wetlands)

Usually occurs in wetlands but occasionally found in non-wetlands

Equally likely to occur in wetlands or non-wetlands (estimated

Occasionally occurs in wetlands, but usually occur in non-wetlands

Wetland preference Abbreviation
Obligate wetland plant OBW
Facultative wetland plant FACW (estimated 71-98% in wetlands)
Facultative plant FAC 31=70% in wetlands)
Facultative upland plant FACU (estimated 3—130% in wetlands)
Obligate upland plant OBU (% in wetlands)

Almost never occurs in wetlands under natural conditions (estimated

=2 . National institute of biological resources (NIBR), 2020

Table 3. Classification of Korean floristic plants

Grade Description

v Taxa classified as legally protected endangered wild species, or those with such a small population or limited
distribution that they can be considered equivalent to protected species

v Taxa distributed in only one out of the four floristic subregions

i Taxa distributed in two out of the four floristic subregions.

I Taxa that grow in unique or specialized habitats, or those typically found in high mountainous areas at elevations
around 1,000 meters or higher

I Taxa distributed in three out of the four floristic subregions, either occurring sporadically with low population density,
or forming groups with relatively larger populations

SREAISIE(R| AH27 A2E, 2025
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3.2.1 Group |

Group T 57049 #EAE HA 23, 20158 7% 53
I 91% 99F 4oFF 4HFE 15F 108=EFolA 562 90
& 98F 401 4HE 18 107ERZ LR [ EFT0] E9
ol BRa 49 2 zole ¢lalth(Table 5). spAIgF 25
S (Pogonia japonica Rchb.f), SVWE(Caltha palustris
L), 7N U (Rosa maximowicziana Regel) & 23E-Fw-2
2020 ZAF Al FRIER] ko m e otha|( Thalictrum
actaeifolium Siebold & Zucc. var. brevistylum Nakai), T
=245 (Phytolacca americana 1L.) 5 232570l AEA
Uetd Zo g skelx Q.

THolFA, MIUE 5 14277(13.3%), do5A4=
5 3

HEWE, e2uf 5 1327w(12.3%), 8= &4

d

AE el
AU, HgEURE 5 SM4ERTGLADE I
(Table 6, Figure 2).

Group ToflA 2015 ZAF Al 7P RIE7F &2 AlE2
ASAAE Agste Qe (Lycopus lucidus Turcz.
ex Benth.)2 & 43] SHIF| Gt} ¥ 2020 ZAF Aloll=
2ele 232 E9low HAdSHAEY  HEUR
(Weigela subsessilis (Nakai) L.H.Bailey)®} HIIIARE]
(Athyrium yokoscense (Franch. & Sav.) Christ)7} Z+2t 4
38 71 k7t =A vetstth 2L 20159 RAF A F
AHAL FHF 1,483.9m Aot 20200 ZAMA = B
1,174 4 2 430 & gelstkalnt. wrebA Group 12

20159 2AHE AlEC] HAASE HES AdEAAE
(OBW) e, gouz, #oolF4 5 16EFT
(14.8%), YAFAAEFACW) AYLAE], Uit 5

14857(12.9%), FAAEFAC) 2H], Adat, 71
5 5 1587713.8%), AoS442(FACU) R aAte,
EodUR 5 12877(11.1%), AUSA44E(0OBU) T2
IAH, AAE T YR 5 51EF(47.2%) 2 YRttt bt
W 20208 FARE AR FAATE HES AdEFAAE

Table 4. Occurrence frequency of plants in the study area

3.2.2 Group Il
Group T 67049 &

A A
=

2R2v A4 vlge] 2 dstel dol giglort HAA
To] e A gl 28 Wiwel v Wste Hore
o S48t 0 £9) Ao RATHTable 7).

= AA 23, 20159 7% 80

Scientific name / Korean name Fam. Viiatone Frq.
preference
Juncus decipiens (Buchenau) Nakai && Juncaceae OBW 15
Persicaria sagittata (L.) H.Gross B]F2]FA| Polygonaceae FACW 13
Persicaria thunbergii (Siebold&Zucc.) H.Gross 10t Polygonaceae OBW 12
Miscanthus sacchariflorus (Maxim.) Benth. & Hool .f. ex Franch. < Poaceae FACW 11
Salix pierotii Miq. HEU5F Salicaceae FACW 10
Lycopus lucidus Turcz. ex Benth. 4] Lamiaceae OBW 10
Rubus crataegifolius Bunge Ar'g7] Rosaceae OBU 9
IzilIm f;gﬁ{pfﬂe-%— bracteata (L.) Fernald subsp. edgeworthii (Benth.) Fabaceae FAC 9
Oplismenus undulatifolius (Ard.) P.Beauv. FEZNE Poaceae FAC 9
Fraxinus rhynchophylla Hance &3F3U-5 Oleaceae FACU 8
Athyrium yokoscense (Franch.& Sav.) Christ ¥ 11A}2] Athyriaceae OBU 8
Clematis apiitolia DC. A+ Ranunculaceae FACU 8
Zanthoxylum schinifolium Siebold & Zucc. AFzU5 Rutaceae OBRU 8
Alnus japonica (Thunb.) Steud. @ 2|\ Betulaceae FACW 8
Boehmeria spicata (Thunb.) Thunb. E7/LUF Urticaceae FAC 8
Ligustrum obtusifolium Siebold & Zucc. FFUF Oleaceae OBRU 8
Table 5. Vascular flora of Group I
N 2015 2020
o.
Fam. | Gen. Sp. Sub. Var. For. | Total | Fam. | Gen. Sp. Sub. | Var. For. | Total
Gyeongnam
2015202 25 29 30 0 0 1 31 20 23 23 0 0 1 24
Gyeongnam
2015217 15 17 17 1 0 0 18 22 26 27 1 1 0 29
Gyeongnam
2015218 23 31 31 0 1 0 32 22 23 23 0 1 0 24
Gyeongnam
2015219 11 13 13 0 1 0 14 13 13 13 0 1 0 14
Gyeongnam
yeonena 27 | 34 | 31 | 4 2 0 | 37 | 35 | 47 | 47 | 4 1 1| 53
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Table 6. Plant summary by wetland preference for Group 1
N 2015(%) 2020(%)
“ OBW FACW FAC FACU OBU OBW FACW FAC FACU OBU
Gyeongnam 12 2 2 3 11 10 2 2 1 8
2015-02 (40.0) (6.6) (6.6) (10.0) (36.6) (43.4) (8.6) (8.6) 4.3) (34.78)
Gyeongnam 3 7 3 2 3 4 8 3 3 11
2015-17 (16.67) | (38.89) | (16.67) | (11.11) | (16.67) | (13.79) | (27.59) | (10.34) | (10.34) | (37.93)
Gyeongnam 2 2 4 4 20 0 2 2 3 17
2015-18 (6.25) (6.25) (12.5) (12.5) (62.5) 0) (8.33) (8.33) (12.5) | (70.83)
Gyeongnam 1 3 1 2 7 1 1 1 1 10
2015-19 (7.14) | 21.43) | (7.14) | (14.29) | (50.0) (7.14) (7.14) (7.14) (7.14) | (71.43)
Gyeongnam 3 2 7 4 21 2 2 9 6 32
2015-42 8.1D (5.41) | (18.91) | (10.81) | (56.76) | (3.92) (3.92) | (17.65) | (11.76) | (62.75)
2015
Gyeongnam 2015-02 | e ——
Gyeongnam 2015-17 I I
Gyeongnam 2015-18 |
Gyeongnam 2015-19 I |
Gyeongnam 2015-42 I 1
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
mOBW ®FACW mFAC mFACU mOBU
2020
Gyeongnam 2015-02 I—— [
Gyeongnam 2015-17  I—— I
Gyeongnam 2015-18 [N I e —
Gyeongnam 2015-19 NN |
Gyeongnam 2015-42 [ I
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
= OBW BFACW ®=mFAC mFACU mOBU
Fig. 2. Plant summary by wetland preference for Group 1
T} 1554 185F 7ot 17THE 4ZX 213E 54 701 Table 7. Areal changes in Group T
1244 147% 601% 11H% 325 1672FTOR 468577 No. 2015(ur) 2020Grr)
o] #4g A2 2I5tArH(Table 8). 20159 ZA Al A% Cycongnam 356.8 210.2
o] SISt 20219 A} A] HlSRIE 2L 538
- B e e Cyeongnam 3.978.9 29103
F0 2 FYA 74T (Eleutherococcus senticosus (Rupr. &
Maxim.) Maxim.), BfSAV|Z(Viola albida Palib.), At G%’S?g%?%m 309.4 210.8
W& (Syneilesis palmata (Thunb.) Maxim.) 5°] 1%2H, G
Doz enam 8 yayeenam 2,225.2 2,170.3
20218 ZAF Al AEA UERE AE2 F 62 FToE AH 2015-19
F2U5(Toxicodendron  sylvestre (Siebold &  Zucc.) G%’S?Islgfzm 5493 370.7

Kuntze), =F80|(Scirpus radicans Schkuhr) 5] 131ch

SREAISIE(R| AH27 A2E, 2025
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Table 8. Vascular flora of Group I

N 2015 2021
o Fam. | Gen. | Sp. Sub. | Var. | For. | Total | Fam. | Gen. | Sp. | Sub. | Var. | For. Total
Gyeongnam
015205 56 92 102 5 6 2 115 42 62 64 5 3 1 73
Gyeongnam
2015513 40 60 | 58 2 3 1 64 39 | 54 | 52| 2 3 1 58
Gyeongnam
2015-16 30 | 42 | 4 |4 | 3 | 2 | 50 | 31 | 4 |41 | 4 | 3 | 2 50
Gyeongnam
015291 47 779 | 4 6 0 89 41 61 | 69 | 3 3 0 75
Gyeongnam
2015235 7 11 12 0 1 0 13 13 15 16 0 1 0 17
Gyeongnam
yeonsnd 8 | 10 | 10 | 1 1o | 12 | 10|12 B3] 1] 00 14
Table 9. Plant summary by wetland preference for Group I
N 2015(%) 2021(%)
© OBW FACW FAC FACU OBU OBW FACW FAC FACU OBU
Gyeongnam 6 4 12 15 72 2 4 9 10 45
2015-05 (5.51) (3.66) (11.01) | (13.76) | (66.05) (2.85) (5.71) (12.85) | (14.28) | (64.28)
Gyeongnam 4 9 6 12 29 3 8 5 12 27
2015-13 (6.67) (15.0) (10.0) (20.0) (48.33) (5.45) (14.54) (9.09) (21.81) | (49.09)
Gyeongnam 2 16 12 12 50 3 9 6 6 23
2015-16 (2.17) (17.39) | (13.04) | (13.04) | (54.34) (6.38) (19.15 | (12.77) | (12.77) | (48.94)
Gyeongnam 9 15 12 12 37 8 15 9 12 30
2015-21 (10.59) | (17.65 | (14.12) | (14.12) | (43.53) | (10.81) | (20.27) | (12.16) | (16.21) | (40.54)
Gyeongnam 5 3 1 1 3 4 4 0 1 7
2015-35 (38.46) | (23.07) (7.69) (7.69) (23.07) 25.0 25.0 (0) (6.25) (43.75)
Gyeongnam 1 4 0 4 3 1 4 0 5 4
2015-38 (8.3) (33.33) (0) (33.33) (25.0) (7.14) (28.57) (0) (35.71) | (28.57)
2015
Gyeongnam 2015-05 | 1
Gyeongnam 2015-13 | IN——— [———
Gyeongnam 2015-16 N [E— ]
Gyeongnam 2015-21 —— |
Gyeongnam 2015-35 I — |
Gyeongnam 2075-38 | N

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

= OBW ®mFACW mFAC mFACU mQOBU

2021

Gyeongnam 2015-05
Gyeongnam 2015-13
Gyeongnam 2015-16
Gyeongnam 2015-21
Gyeongnam 2015-35

Gyeongnam 2015-38
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
= OBW ®mFACW mFAC mFACU mOBU

Fig. 3. Plant summary by wetland preference for Group 1
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HFAMASE HEL 20159 7|E AdGA4E nke,
e 16 —‘%v4(7 %), BOlHEAAE HEUE,
TEGA 5 198FT00.2%), FBAE opstar],

Ur% = 48 4(11 6%), VOSANE FEAMYE,
g = 29 F(14.1%), AHSGAE 20UHE,
o= 1182 E(57, 2%)01%} 20219 ZAHET A5
PR NTA }a FEaego] T 108776.3%), AolEA4=E
E-E N Zhﬁa]/kﬂ E4(11 3%), FEAE AU
o opabuH] 5 4(10 %), dASFAE NGz, 7
oM E S 26k -71(16 4%), AA&FAE 3737, w4
T 5 87857 (55.1%) 2 BIEAcHTable 9, Figure 3).

o o]ﬁ
S HH ol

-

Fig. 4. Changes in the area of Gyeongnam 2015-21

Table 10. Vascular flora of Group 1I

Group T€ AHEH 20159¢] H5f 2021 A+= A
How AE

R 47t gagon A

[e]
44

EA 31

ugzo] Zof 7bd 2 WkE HYth Ao goln Wk

42 slsuy 20159 7
=% (Artemisia  selengensis Turcz.
(Miscanthus sacchariflorus (Maxim.) Benth. & Hool .f. ex

1} O

ex Besser),

NEs Byd A2

=AM

Franch.), IEWR(Salix pierotii Miq.) 2 ZtZt 534 &<l
it} 2021 o=
2]o A Aol glxglon, 54 3 EM= WES 53]
2 W3] gls Aoz RIS bHA &

g 71&

<Legend>

[] Gyeongnam 2015-21('15)
[ Gyeongnam 2015-21(21)

3

J
B 8,014.9mo A B 7,374.5m' 2 zju

HEURT} 63]8 Z7}sto] BE tiAt

22 2015
ssiet.

o 2015 2022
) Fam. | Gen. | Sp. | Sub. | Var. | For. | Total | Fam. | Gen. | Sp. | Sub. | Var. | For. | Total
Gggi’g%‘;agm 17 17 |17 | 1 0 0 18 2 | 28 |30 | 2 1 0 33
Ggg‘igﬁf;‘z‘“ 12 | 15 [ 18| 0 1 0 19 19 | 29 |36 | 1 0 0 37
Ggg‘ig?;m 19 | 23 |22 | 1 1 1 25 46 | 61 |64 | 2 3 2 71
Gggcfrsuialm 15 18 |22 | 1 0 0 23 41 53 |53 | 1 3 3 60
Ggg‘igﬁi@‘“ 22 31 |33 | 2 0 1 36 32 48 | 48 | 2 3 0 53
Ggg‘igﬁﬁm 22 35 |37 | 2 2 0 41 35 57 |53 | 4 5 2 64
ngc;rsl%llasm 11 14 13 0 1 0 14 29 39 44 0 2 1 47
Ggg‘igﬁiagm 23 31 |43 | 0 2 1 46 2 27 136 | 0 2 1 39
s 30 |47 |52 2 [ 1 | o | 55 |18 |28 [28|0 |3 |0 | 31
osan 15 |24 |3 o |1 o | 32 | 23 |3 [3 |0 |1 |1 |3
Zéjll;i?l 17 | 22 |26 | 0 2 1 29 37 | 67 |75 | 2 6 1 84
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Al 9E7| 2325 YHE- LMY - LZE]- S35 HEY 195

1

olof gt ¥l HH¥e FF wWsm FZHch A stou 6de] 717t 5ot S8t FePEo] HHo] & X
2015-359F A9 2015-382 FrioFAdo] vz wredck oz /W ez HItetdcH(Figure 4). o] g ¥ish=
FH A BEAL 47 2727] 55 o8 /it &4 A2 dEstE doA FETSAE Fael F4a delo] 2
o] FAEYTE. E3FF 2015-219] 4 TEFL 7o 9= 7V5A o] Ath(Harris, 1984; Kim er al 2012). oAl 74

Table 11. Plant summary by wetland preference for Group Il

No 2015(%) 2022(%)
) OBW FACW FAC FACU OBU OBW FACW FAC FACU OBU
Gyeongnam 10 2 3 1 2 14 5 7 4 3
2015-29 (55.55) (11.11D) (16.66) (5.55) (11.11) (42.42) (15.15) (21.21) (12.12) 9.09)
Gyeongnam 7 7 2 1 1 17 9 6 2 3
2015-36 (38.88) (38.88) (11.1D) (5.55) (5.55) (45.94) (24.32) (18.18) (6.06) 8.11)
Gyeongnam 3 4 2 3 12 2 9 12 14 30
2015-37 (12.5) (16.67) (8.33) (12.5) (50.0) (2.99) (13.43) (17.91) (20.90) (44.78)
Gyeongnam 4 6 6 2 5 3 4 10 10 31
2015-41 (17.39) (26.09) (26.09) (8.7) (21.74) (5.17) (6.90) (17.24) (17.24) (53.45)
Gyeongnam 4 6 8 5 13 2 6 11 7 26
2015-43 (11.11) (16.67) (22.22) (13.89) (36.11) (3.84) (11.53) (21.15) (13.46) (50.0)
Gyeongnam 5 5 3 7 17 3 2 10 12 32
2015-44 (13.51) (13.51) 8.11) (18.91) (45.94) (5.08) (3.38) (16.94) (20.33) (54.23)
Gyeongnam 5 2 2 1 4 16 9 5 5 15
2015-45 (35.71) (14.28) (14.28) (7.14) (28.57) (32.0) (18.0) (10.0) (10.0) (30.0)
Gyeongnam 16 8 7 2 13 18 8 5 2 6
2015-48 (34.78) (17.39) (15.21) (4.34) (28.26) (46.15) (20.51) (12.82) (5.12) (15.38)
Busan 18 8 8 2 18 10 8 6 1 6
2015-01 (33.33) (14.81) (14.81) (3.7 (33.33) (32.25) (25.8) (19.35) (3.22) (19.35)
Busan 14 10 5 0 3 12 10 6 4 6
2015-04 (43.75) (31.25) (15.62) (0) (9.37) (31.57) (26.31) (15.78) (10.52) (15.78)
Ulsan 11 6 4 1 7 16 12 6 11 34
2015-11 (37.93) (20.68) (13.79) (3.44) (24.13) (20.25) (15.18) (7.59) (13.92) (43.03)
2015
Gyeongham 2015-29 ——
.| L |
Gyeongnam 2015-37
Gyeongnam 2015-43
Gyeongham 2015-45
Busan 2015-01
I

Ulsan 2015-11

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

mOBW mFACW wFAC mFACU mOBU

2022

Gyeongnam 2015-29
Gyeongnam 2015-37
Gyeongnham 2015-43

Gyeongnam 2015-45
Busan 2015-01

Ulsan 2015-11
0% 0% 20% 30% 40% 50% 60% 70% 80% 90% 100%

mOBW mFACW wFAC mFACU mOBU

Fig. 5. Plant summary by wetland preference for Group 1I
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196 F4 24, ZH LS

2015 Survey

Salix pierotiMiq.

X
NG

4 4

Isachne globosa(Thunb.) Kuntze

2022 Survey

Albizia julibrissinDurazz.

Rosa multifloraThunb.

Fig. 6. Overview and species composition changes at Gyeongnam 2015-44

3.2.3 Group
Group IIo] #&EAE YA A, 201592 563} 1125
153%F 6oFF 6¥1F 28F 167270l &= em 2022
H-E 8411 1734 219%F 8obF 15HE 485 246E 70
2 ZAE 0] F T9uRTol S7Fe Ao UEth(Table
10). 20159 ZA} A] 8ol BlE 9ot 202210 1]
golm AEBL &N Phlomis umbrosa Turcz.), THEUE
(Acer palmatum Thunb.), EA7°|(Ortelia alismoides
(L.) Pers.) & 48E-Foldt. E3L, 2022 A Al A&
Al debd AE-2 Folardgol(Schoenoplectiella triangulata
(Roxb.) J.Jung & H.K.Choi), SZEAMZ(Viola collina
Besser), =2 (Aralia cordata Thunb. var. continentalis
(Kitag.) Y.C.Chu) 5 12987722 FQlI= it}
FAAZE H&S AHEH, 201592 AEA]AE &
Tol|F4, o2 § 34BF(20.8%), AoEA A= 7t
ER0|E, st=A7] 5 22877 (13.5%), FP=E T4
=, iz § 258534(15.3%), 4o E "olL,
A0 E 5 1671 0.8%), EHSFAE 485, =72
F T 0627 T(40.4%) = UERTE 20229 FAto|A = A
52 AE 3827w (15.8%), AEAAE 2857H(11.6%),
FYAE 3TEFT(15.4%), dYS534E 35877(14.5%),
AYSAPAE 1005-5742.5%) 2 LFERITHTable 11, Figure 5).
AlEo] gRIE HlE4E AmE, 20154 =E°] 10
3R 7P Wk, nlAte A= 93], ERAolEo] 63] &=
o2 yehytth 202290 S&0] 93 Eou M =
2 Q=2 yega, aepe, vigol A, w7t 242t 8
3] 232 Ao IIEA 2015 HIs] 2022 AL
oA AAAQ AERR 77F S7HEeH Eo] Aulssd
Algo] 10287 S7lote] & Hsts Bt ddis/d4]
ol F7IRE YRl e 2015-44 599 FgFe] & A

e

SREAISIE(R| AH27 A2E, 2025

o= "ol 3 A= 20158 ZAF Al 8A4AEQ] o]
Yoz QIgh A AdPd a2 Aot A4
L 5& XAt SEE EUKRF 41 B
ok JEv 7d 21 202219 FAFIA

< 25 4 e YR, e
o] sholxjo] A& o 2ol 71x]E AFASH
thH(Figure 6). =3, Group ML FHAAHOo
FAEY R 77 o ORRToR HE
H|5) 7ol 71 & Ao ® SRIFSGIH. o3
A S/ 257 Fol BFgE] vehd 232 ¢
Hrt.

R

o ol fr
|o

o X

MmN o @ s O o 4

-

[
rE oo oN

r

3-3 S7|4=4 Hln

331 82 EAAE g

20159 71 B4k, 24k, A
H = EARES 7Y
Rehder),

A5 2274004 &<l
S (Stewartia koreana Nakai ex
WS A0 F (Aster koraiensis Nakai) 35
FTog gl Uie 22704 F 67f4elA &
QUSjo] AV We EW A5E WYL, wrpR} won
He 27 1z olARE Aso] Zel= gtk (Figure 2).
T3t Korea national aroretum(2022) 715 e= T&5A1E
AR ER FE IANES & 3BFTLE, ENGH
o|z AR A BEY7] oMEBELFQ 7HA g net
AFG AN (Utricularia uliginosa Vahl), NTS5 824
@ (Pogonia japonica Rchb.f.)o] A=k (Figure 3). 7t
ezrmet AR sdAn FaHo 457
AMe 27h 2ol ASo] SR FAF 2015-040 4=
{7 oF 100 A Aoz giElon &
AF 2015-11014 & oF 15001 ZHAI7F SRl et A4
M7t EH AR 2L 24 BE QI ARHAA §Y
S 4Rgdon, 4EFRO AT o Ane)

o—
FHog Fo B /b4l R oz WALt T,

4

olr



427 ZHA - RS- HHE- MAA - UZEN - S5 oy 197
73 2015-02¢04= HuffAlet W 22l 6704 3.1.2 ST EZAE
7F A SR e Ul #ESolM &3 S3d Bl oAb Ad A9 20740 SolE A B A
o SRl WA Splsjel Abel Al WeE S =gz 3gu 514 54% 29% S6RRFOE Uehtl
sh7b ASYs] fASTE Eo1E f1del ATh VEZS WA ¥e Baa u gdoll AH 4 Mol B
Al Kel 25 89 - SAES BEkE SR, SFof 7Pt H71e 4= Qb= $ 92 (National Geographic
Group 9] 720159 A A &l E4MAE2 7} Information Institute. 2020) H3a}7]of SA= AL} AYEefA
o BRHER F 2gfwe] HALANT. BF AANNZ gy geiom Fo) Y AGe|MR FAHow BIxhe
= ENG i dn, NTS& 2EAte] SARANL oloh(Lee er al 2022). ololl ot 482 AFF7,
o BHH 202008 AP A] SlE EATAES 71E0] 28F sAulet pRE02 2015 RAF A ZF 17404 &&
2t 2gortevt AlEA gelEo] F 3RRTeR 71 3t Aoz FIEQT} VIS 47]9] o} Z 17]9] of7o]
1, s|PAEL 7|E9 s et A TS SRlE ob 25l 202 ARAA] U] ARG AA sl AL
A okt Eet LCsg 10527 ol9lolle F52Wet 2 spesoa 719012 ZFopeups wutels} 7t 134
S| AAES UEhA] 23t 235197, D7) 33], o]AHA 53] Zde Aoz e
Group 15 A#HH, 20158 2AM SAAE2 BEY g 22 4749 ol = 279 o} o] BExate Haq
ol dAn A 27w or glEgler 3AHAES EN o= olo] AT AlBLe WFE AL, wZh}E, BTto
SH 7P e 1ERae] FIEdn 20218 AR Al & zA = sHz302 solHr [S3L Eo|gh s
AN ES BERTe ¥igE gldlon, Hles Tot IR /\-] A AL B Hlwd A2Hog Busht oldbdy o
23], Hq7Hu]-|4 19]% Wst= gle Aoz Yyt 5194 2 38 1,000m W] = Axlo] BExst= BETo|tHKim
£9] A% 2021 8°= LCEF 1558/ o] 2ol =]l er al 2018). old] STt AR = 4—E—W—E_E ExS)
2] oot} B, AL, FE 5ol ol &3t 1573 Ae2 F 27
Group IelA= 20159 SAAE2 WHEUF 12-720] H=g 08 opAbyH] YHE, HEUE o] == Ao
zAEeH s ES ENGH AFEAAN 12720l 2 e oH(Table 12).
ST, o] % 202210 £AF Al SRlE S4AMAES W3
U IERTEoR ke itk W S| AARe Al 3.1.3 FdlEtsE
A VUSES Fo] AlEA SAEUAL 20159 FAF A] 2 20159 A A5 227404 Aol FH A
a=ollA AEstal AAD AFH A= 24F 2015-110] O‘QEH”E~ =3 3’} 9% 9% [O}E0EFFOE FAIE Y]
ARt HlE| Qi T3 FAF 201504904 = AFEGA =

glolo 2] e vehd Aoz S

(b)

(a). Stewartia koreana Nakai ex Rehder (b). Weigela subsessilis (Nakai) L.H.Bailey
(c). Aster koraiensis Nakai

Fig. 7. Picture of Korean endemic plants at the study site

(©)

(). Eleutherococcus senticosus (Rupr. & Maxim.) Maxim. (b). Utricularia uliginosa Vahl
(0). Pogonia japonica Rchb.f.

Fig. 8. Picture of Korean rare plants at the study site
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o2 SRIE] Y thH(Figure 4). o] F7t=2 XA Group A
o= ml=7EtAR] 12F/, Group BolAE S1=EA] &

Xew, Group ColAe wl=Aels, Mdx7t 2elH o

Table 12. The list of floristic target plants at grade V~ I in study area

=

2 st

20159 24 Aot vaHe © A

G7t Eol%

No. Scientific name Korean name Degree Frequency
1 Utricularia uliginosa Vahl A AN v 1
2 Platanthera hologlottis Maxim. AR 1
3 Sanguisorba longifolia Bertol. 719 0|% 1
4 Toxicodendron succedaneum (L.) Kuntze HF2 e 1
5 Hydrocotyle sibthorpioides Lam. mjuto] v 1
6 Utricularia bifida L. AN 3
7 Utricularia caerulea L. o] 217} 5
8 Dicranopteris linearis (Burm.f.) Underw. BhE AL 1
9 Stewartia koreana Nakai ex Rehder YZh g 1
10 Drosera rotundifolia L. LolEZ 5
11 Philadelphus schrenkii Rupr. g B A=y " 1
12 Acer palmatum Thunb. e 1
13 Vitis coignetiae Pulliat ex Planch. w2 1
14 Salvia japonica Thunb. STufd A7) 1
15 Veratrum maackii Regel var. japonicum (Baker) Shimizu o2 1
16 Alnus japonica (Thunb.) Steud. QT 8
17 Lychnis cognata Maxim. A 1
18 Caltha palustris L. FIUE 3
19 Spiraea salicifolia L. A= B g By 4
20 Tripterygium regelii Sprague & Takeda o 9EUYT 3
21 Primula jesoana Miq. Sz 1
22 Rubia chinensis Regel & Maack EE= Y I 1
23 Scutellaria dependens Maxim. o7 EFE 3
24 Lobelia sessilifolia Lamb. Z=Z o) 2
25 Ottelia alismoides (L.) Pers. E47 0] 1
26 Iris ensata Thunb. BRI 5
27 Glyceria leptolepis Ohwi ) fe]go] 3
28 Acorus calamus L. AL 1
29 Pogonia japonica Rchb.f. S 1
30 Onoclea interrupta (Maxim.) Ching & P.C.Chiu OpitaH] 2
31 Juglans mandshurica Maxim. 7Fe iy 1
32 Salix chaenomeloides Kimura SHE 1
33 Celtis choseniana Nakai AR 1
34 Hemuiptelea davidii (Hance) Planch. A| B 1
35 Pilea japonica (Maxim.) Hand.~Mazz. AEFo] 4
36 Lindera erythrocarpa Makino H| 25 7
37 Lindera glauca (Siebold & Zucc.) Blume e 2
38 Aconitum jaluense Kom. 51E 2
39 Chloranthus japonicus Siebold Zo| £ 1
40 Eurya japonica Thunb. ApA | o U R 1
41 Rosa lucieae Franch. & Rochebr. ex Crép. SV YR 1
42 Sanguisorba X tenuifolia Fisch. ex Link 7t=QolE 4
43 Toxicodendron sylvestre (Siebold & Zucc.) Kuntze Aok I 1
44 Meliosma myriantha Siebold & Zucc. UrHhe 1
45 Causonia japonica (Thunb.) Raf. AAG = 1
46 Haloragis micrantha (Thunb.) R.Br. ex Siebold & Zucc. il 1
47 Lysimachia barystachys Bunge A58 1
48 Fraxinus mandshurica Rupr. SHUE 1
49 Paederia foetida L. ARS 3
50 Lycopus maackianus (Maxim. ex Herder) Makino o 7] 4] 2
51 Viburnum opulus L. var. calvescens (Rehder) H.Hara =g 1
52 Carpesium macrocephalum Franch. & Sav. oo E 1
53 Sagittaria aginashi Makino BE 2
54 Hosta capitata (Koidz.) Nakai A LulH| 1
55 Arisaema ringens (Thunb.) Schott A 1
56 Carex dispalata Boott A7 = 4
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481 HET| ZHA-2A - HHE- MM LEE- SR8 23 199

2 AFHEAY §8 F F=F AHG5Ho] 1414E o A BHE AT Ay B F AE{FAGEET TS o]
HEEZ st glom, £3% AYQlHiE 5 nl=g7t &ote Aol £& Aoz AZtHEG =7l 4A AfF
At ] W47t 7Y B2 AL 23K er aL(2013)9] A o AArAE aliskA] 271 fleid= RS wdste] =
TollA vl=7PAbE]7E =3 22 B4 =2 EFES fFHor Aot IS A & AHFHALET TS
wolt AT YAk ATAch WY AEL o] 0@ AHatolof & Aol AYfHAUR s A
AP ER TR Qom(Kang er al, 2020) 43t HoH A7ZMinistry of Government Legislation, 2024)

U2 B §7o] EQHAE i AFdor Yehte
AEQl Aol EAort. =y A7 fd FaA
= Mol Zof whEt ddAES RlErt E31 thdAy
AEo 2dgo] T7HE A+ 23 (Knag er al, 2003;
Shim et al, 2015)2 n|Fo] Hol E AL = F7 o
217F @ EfE| o] Mol A Fofl glom AejH o=z kg5t
o] 7t AEiQl Ao=m woE

w
_F,E.

ol W
dc 2
oAz
L2
Jo oy T
ro, rﬂ‘z =
j?—l"
4 dm tlo o ¥ o N fo

o

g Mo
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1o ok

N

0,
|
% Io
i
1o
N rlo
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jﬂ:

(Yunm, 2007), A5}
| glo] ulEo] ofaf F2=]
o2Aol oigre
Aol F4a3t o
IAA Q1 T2zt 2
o}, skAgE 2015-02C8d Halldh), A
4 2HAE AL 20704 AR o]
o ALgAE Bopele] s @ welo] B B 44
A Agtolgls BAIE do7]1 tH(Chun and Kim,
2024). o5 oiAst| SsiM= £652 dHE EFAH
FAO A5 9] A 7€ BAshs B RS

of & Wast gt

R)
kA
>

O

ot 12 L2 g
T 4o o i

do rir
d

ol [
o

=2

moll
or
ox,
o

o rr X 1o mv

ol
=L

o ndh ox rfr 4 Ho ot do {y Lorl 2

o o mx

R
l'n-l >,

2015-29(AyY

=0 2de 9
A, HAE HE
St (Woodley et

AN

al, 2012; Hong et al, 2017). wtatA $-ajviate] A=A

Sol ufet APAEAL] 2L skl Ago] Pastn
QYL T oo AFT 4 At B AR

Hogd2 Z 79 /3L 7Iee= AT 4 e
(Korea Forest Service, 2024), 3@ ATtAA]= ‘A5
21 FAR W AR A9 9 AdEAAE, dYEAAE
= e R 3 BHAE AR Y fRPer A THs
g Aoz doHg AdfAtdRE A oR AHH A
Zeof oA gurele] &4, B, A, AT 59 B9t

Agkslo] st QYA 85 227 ARk vetd @
TR F S AABe] ARt G RO SR P
2015-36, Ad 2015-45, F4F 2015-04, =4F 2015-112
AYGAAARS TR A Hstel BT Bast ek
ke,

SA, AHAANAAEAE Bk FHeleh e
AU A BAE EALGA SolA AHAA L §4 @

= 3a

= = O

F3of| tigt Folgs-g 2| Yste] RIZRe] ApA oo A
B4 BAS §Lotua =99 AEolm(Ministry of

Environment, 2023), A 429 59 EdE Haf A

2 EE ] EXARA, AGFN St AL
2 B G5 g AR AAST ol i AW 1

[ A=

A& AFste AlEolth(Chun and Kim, 2024). ©]¢} 5-A
g A= oln] sfejofl A ] AlfET e 7Y, 5
A(AFAAEST Y AH68%), FAEFFHAYEHA A HAX]E
A, wl=(Catskill F9@elz=z"08)F0] AHOh er al
2019; Ministry of Environment, 2023; Chun and Kim,
2024). HAAMH A2 EA= ABA FFA7F AloFe] Zod
o5& AAsh= AL Mg 7|9tslr] wiZo] A=E &

i B Sy |

2 2ol o]lg 4 Qlrhs ST Ak d Ao Ao
HAZE, 1d &) Aok} I48F o] 31 52= <ls
Aofgo] Hold 7hgAdol itk webA WSl 2 &
43 4319 TR, AAH-FAH ALUE h, 5] 4]
o = [}

iy = T

= ot

(@). Bidens frondosa 1. (b). Erigeron annuus (L.) Desf. (c). Briza minor L

Fig. 9. Picture of Invasive Alien Plants at the study site
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200 24, 24, 2y MY

A g o] 9o wyozl 41y

(o]
o, 2RetR Qs @AY HAdo] offrtal wekd A,
A R A S5 ARst] Axe] HAdE Alsor & A

4. 2 2
B QA7E 20159RE 201997 SRS S8 A
3 4557159 SHEH § SRUULH BAR AL R4,
Aol Rzl AR5 2748 e 2015
HHH:MﬂHwﬂA BEABY WSS Bt YA
97 2R A Syl xRS AZSH S8 A7E
A LB F o1

At A A A =4l
206% 284F 9otF 219 455 3

o] & FAABL o3} 124 15% 1HE 16E77(5.03%),
WAL ZL 23} 24 3% 3BR 22 68

(0.94%), A4
T 14245 201% 80}E 14¥F 3EF 2265F7(71.06%),
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