A E M (AR
NIE-B-2024-34

20243 E232J| OIS &=
MAIX| 217
- Sz}, METHELIE, MAIHIE, SHSCHE -

Study of endangered wildlife habitats in 2024

- Paeonia obovata, Pterygopleurum neurophyllum,
Viola raddeana, Pteromys volans -

/
/
/
/
/
/
/
/
<
N
NATIONAL N
INSTITUTE OF ECOLOGY
S
<




ATE DM (SR

NIE-B-2024-34

20243 BF 7] oFBAE A A AF
-AbERek, A& IR, AANIE, seTiRA-
Study of endangered wildlife habitats in 2024

-Paeonia obovata, Pterygopleurum neurophyllum, Viola raddeana, Pteromys volans-

A
o
el

EA ), olyF, AW, AW, FAHF, oled, S,

2024

=HAH Y

National Institute of Ecology






e
B!

A

29} T (A T2 Y 2

=2 d

o]y T

A7) %
AT

o

B!
o!
%!

7A

ol 2K 3)

£

o

B!
o!
%!

7A

o

~J
T

Gl

B/

—

e

X

~

;01_
[t

—

~H

Gl

B/

—

e

X

.mwo
~

—

~H

o

B!

—

&

X

o))
{Jo

o

B!

—

&

X

o

%]

ol

I

I
il

Fol 2H(9] )

£

AT

E

o

Ho

NH

—

0

WH
all

<

N
Bo
of)

229 AR )

oH
ol

T

T

o

™o

of)

B

Tor

3o
m.o

A2 (S F)

E

o

of

il
M.O
4o

e

FY A

._O#U

n

ol

el

—

~H

A

or

of

Jo

A7)

1.

;Oﬁl

A& ol Akl

o] 3}zl

;o.,.__u
o

o
ojn
BR
fjle)
N
w







& 2B

HTHIT T F QR cerversrrrserssersersseuserssenssssssssessssssssasesssssssssssssassssasasens

I.

Bk

12
12
16
- 19
- 26

) o =] T T s
1 712 AR D AFTAR] A i

2.

II.

~
HO

B!

27
27
29
. 32
e 42

A GTMNHFLFE corvernrsnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssees

1 712 AR D AFTAR] A i

1.

s
HO

B/

43
43

QR B]ZL ceceesssrusessssusssssssasssssssusssesssasssssssusssssssasssssssasssssssassassssasssssss
1 712 AR D AFTAR] A i

V.

45
. 48
w59

s
HO

B/

60
60

1 712 AR D AFTAR] A i

V. SFSTFEE] crvrrrresnrnnesennesssssssessssssissssssssssssssssssssssssssssssassssssssssses

. 62
- 67
. 83

z
HO

M-
8]

N

- 84

%!

nR
B

o



/N

2

/\

2

/\

2

/N

2

/\

2

/N

2

/\

b

/\

b

/N

b

/\

b

/N

b

/\

b

/\

b

/N

b

/N

b

/N

b

/N

b

/\

/\
2

b

b

VA SV AN

b

/\

b

/N

b

/\

b

/N

b

/\

b

/\

b

/N

b

2-1> AL B2 A A H E EA] ceeeneeennsesssssssessssssssssssssses 12
2-20 AFZFOE FLT] A seeeresresensesnnnesnnesnnsnnnnsennisisnistsssnsisnsisnsssnsssssssnssssnsasns 13
0-3> ALZFOE A] AL ] EA] srerserssesserserssenserssessesssensenssrssensassseusensssasensssssansansssases 13
04> ALZLOE FZEAFE Z2R] cervsesersseserssessesssrssessessssasessssssessessssssesssssssnsanssesses 14
2-5> ZIAYZAF BFIEL cereninininnnen e ne 16
2-6> AFZLOE ZB Z] A ZA] cereerrsersersseserssesenssnsesssssssenssnsesenssssensssssenses 19
2-7> HE] 28] H T} Z T} o 20
2-8> BElo] AFLE B0 FHE L F QL s 21
2-0> Q)BT T} LG crreesersssssssmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasses 25
3-1> AMS/NENIESY 2 AH T EA] crrresersnrsesensesessesssssssssssssssenses 27
RIS I = g I R 33
3-3> AL /NHUIE ZFAR] EGFEA] rrnsssssisssissssssisssssssssssisssssses 35
3-4> AEMNIIE AR AR ZAF AT} ceeerrnrensnnnennenneniinennineisinen. 36
3-50 MG /NEUE FPA| G BB coecrcrernsnsnnninnniniieeniissaa 39
4-1> AABIZEY 2 AR T EA] coeerrrereenseenssnseesssssssssssssssssssssens 43
4-2> AAH]ZE FE TG s 48
4-3> AAEZE AR EOFEA] wrsssssssisssssssssssisssssssssssssssssssssssssans 52
44> AR B]ZE ZFAYR] AJA ZAF TE cereerrserserssesenserssessensesssessessanssessessesssessens 53
4-5> AAHZZ A2 Z] QT IA] v 54
4-6> AAHZ FNA G BB e 56
5-1> SFETEF £ AR T EA s 60
5-20 AZFZAL G TFE cercressnrnssinnsninniiniiiiiiiiiiiiiiiiiiiiiiiiiiiiisti, 62
5-3> ZZFAFE SR TFE s 63
5-4> =TT AE L HAR EX B FAF AT e, 67
5-50 BT TH SR A U ST FF . 71
5-6> FAEE T GZE T QT e 78
5-7> A H FAE] HEHE Loading SCOre «eeeessesesesccscsesesususcscsnsusasacacs 79
5-8> =T H ZHXA U SHFT HIE . 82



21> AFZFOFO] ELIL covcnsescssescssescssiscssessssessssessssissasissasessasissasissasensasinsasencases 14
I D =) i = 15
2-3> AFZFOE Q) AFE A mvrvsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssens 15
2-4> REo]] AFLE HEE s 17
2-5> ZH O] E] A A (A A]) seereerrresrenresnrsensisnisniseniniinieiininisssisns 18
2-6> HE AUC AT} sevseresescsmscssiscsuscssuscsssscsssscssasissssissasissasissssissssissasessases 20
2-7> WS> TESPONSE CUIE swresssrssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssasassens 29
2-8> AFOFZF MaxENt AT} eeosercssescsescusescusisusessssessasissuscssuscssiscssiscssiscssescases 24
3-1D0 AE/MEE T EIZ HIFF e, 28
3-20 A EINTUE ZAR] A ZAL e, 29
3-3> AENTUE AR T G A e, 30
3-4> AT ITLOIHE]ZE] LI eereeressssmsesssensssisisisissssmsisisissssssssssssssssssnes 31
3-50 M EINEUE AR A ZAL e, 34
3-60 AENEUE R EA AT} . 37
3-70 A E/NEIE FEIZ THZA H DL eeereererenrcrnrennnninniniii. 38
3-8> Y ZZR] NDVI H]TL sersereusercusercasescasessasessasessassssasessescssescssescasescasescases 40
3-9> UZ5 A NDVI B TL(AFA]) cereeerresresnnsennesnnsensinninnnsenisnesenennessssessesnens 41
4-1> AAB]ZE AT AFR] cerersesesusessnsisnsisasissasisssissssissssissssissssisissasessasens 44
4-2> A FEOF BA] s 45
4-3> AAHZ ZAR] FE] L 2 e 47
YO =] o 5 [ 47
4-5> OFAF A A B]ZL ZFAY R] eerseecrsesersusersusersasissasinsssissssissssisssissssasinsasessasens 49
4-6> AF AAAB]ZL ZFAYR] ersesesesersusersrsesasissasissssissssissssissssissssssissssisssscns 50
4-T> Y AAA B]ZL ZFAYR]  eevseecsesesssessasessssessasesessiscssisessissssissssssssssscsssscns 51
4-8> AAIH) L FZEA] AT} v 55
4-9> A A B ZE B SE A H]TL ceeereereresssensesnsesnsenisinississisissinsin. 56
4-10> QEZ 2] NDVI H|TL ceerserssersssrsserssersssssssssssssasssssssasssasssasssasssasssssases 57
4-11> AAHZL AR 1T NDVI H] T ceeeseseseseseescscscscncssssnsssnsnsesesnanaes 58
5-1> SFSTFEZ] QAT AFA] cerrmsrrssssssssssssssssssssssssssssssssssssssssssssssssssssssssens 61
5-2> HEZ U] ZZIAFRE 2T cevernsnincniiiiiims 65



5-3>
5-4>
5-5>
5-6>
5-7>
5-8>
5-9>
5-10>
5-11>
5-12>

SFETIEZ A 2A1R] Z]E EA s 69

22 ST H AAT R 0|8 £ e, 70
T EFH SFAA U AR TR AT e, 72
ST AR U] Y QO] i, 73
shsthgs 2EAH WAVE ABIE G FF AF e T4
ZHAA B PG HAH] G v 75
ZHAA B YA EZ HEH] R s 77
ZHBEBEN | WE B GGZE e 78
ZJEEA] Z T} s 80
SetiEd 2EAH U £ ol 8T BHEA AT e 82



8FE

i
Ad)
2
rlr
iz}
o\
o
N
(0]
)
0%,
0%,
e
1o
s
1>
X
i
Ad)
1ok
iy
lo
!
i
1%
ol
ok,
2
2
o
X
ro
s

>
r (
o
BN
ox
sy

AR ATl MU Pl MAA NS B RUAATS WHE mUEHYE
1 7jdo] opy) ATl VXL TS WS 2024 AT o

.
somi el AR, AANIE, setiAE Agsianh

(ajep BEN7] oMYA 11T Abalof BESL AX) B4S R B A AA)
S8 R ATE FASAT AARe FIUE 70% o1 WA~

A
xS, 397 24o] BEol 03 FFL vMINE AOE Ueth EFE AYE

<
Ade HAAUE HEsel, Y @R OTFYA, AYds AR Aded pE
ARl 5o A0 I, AT 00m ool AE BEsl 348 Pasigon,
AS P SHHOERE 500m ol BAE 15° -30° Q1 HAM AoH F2 Ashs
Aoz HARYTh B Yol HARYOY P AAE BXe| 2 FFL vHA

3 28 33k AR F<e0] A2EIon)

(AEIE) 2E97] oA E 152 NNV Prerygopleurum neurophyllum ) =)
T AR AR A dEsEAe 3 EAS Sofstar aFEl AAA] T
A A, AR =S4 = HollA T2 AAEH, AR =
S5 Ak 545 Btk Aridus AR e W AR Q1S

AR BFC E K-means o3 4 A% A3 BIEAA7T shuke
m AR E=ZE T )] PR FREAG ol dA < ¥
I, ANHES F= JAVE MEEHA &1, EY 571 52
Aoske Ao HeAth =3, SHl7] dAEE AARE A ALt B wR o]
S7FlReH, g Al 48 B8l 753 NDVI EdS 53l SRIgh 2 24 &9
MR Aoz ERIFLE ol#tt Axe= My FE7F AL duEe] wole} A

A= A0 FE] NS AARE v AR §
oA @kom g A7|A Mz By BAHe 93 AAAH] 2w o] g

A

%
o
O
F
=
Q‘L
38
5
B

1
e
ox
flo
k=)
K
ojy
fl

oy M oo
18 ooy oM
n
4 &
Ly
> o
ox
PN

o =2

)
=y

7(6] }‘6] 3} EoO

FE 2
o
> 32
HAE

[

)



(AANE) HE7] oRAE 15 AAMZE(Viola raddeana)®) A2 &7 543
e Weks FHyslr] 98 AYE YT, AVIE QAT AAEE FLAY AR E
sttt 2AF A3, F LIM/ANAIZE ERIEeH, AAnEe 52 FRo §hegX
AT f71E Tl =2 A EYA T2 AAste A4S Btk 2 AR 9] A4
TAE 71222 K-means 3 418 AldS A3 2AAA 3F FEd o] Uehgon,

o

4

|

11\].

t

O:

o= 9% B AN W, s Ag] Aold] F1AF Ao FAFNT. T2 9E
a9logs A4 few F Fgel ﬁwlw o, E3) AHT AUAE FAFAA
1= 3

= WH =G gsol - 11 Zu)7)7} AANE 8ol
s Z 07 ettt od AnE uleto g oFiAo A X4l
UE"E Bol 21 B5L AHs, ATy AT 4 A g

9 AR B B 0 B vlE Bas ok
"E9)7] SPUNE 117 SFETEA 44X SHS BMstL Fa

TE37] 8 247 EARE S e s dF A 3 ARE 5 F

o
do
ineil
fo
o
2
pi=)
Mo

27 89S 3
0719] g WE FSAT 2ARE Sl sterreF Y AXA 73, $A4 o8 FF,
AR W 28 £F To] SAEHAL, I3 dEd BEZA W) shevEs A4 A9
T FFE MAE AR eyt FAR B4 AR, 1598 I 95, 28RS
T8d, 3FHES Adder e seueEde Fu4Adel 23 dyd
A7% RS AFshe Zloz daE K-means #3 24 A3, stetEde A9zoz

TS YO R o] 8= Aol AT TR, HA, AR, A T AR AF el

Zg0]: shakol ML IR, MANE, sleTida, 44X



Abstract

This project was nitiated to scientifically analyze the habitats of endangered wildlife,
aiming to create stable living environments and provide foundational data for devising
strategies to address changing climatic conditions. Alongside habitat analysis, the project
expanded the scope of habitat research to monitor and analyze changes in wild populations
through habitat improvement, as well as assess the effects of human intervention on these
populations. The findings from this research will serve as essential resources for ensuring
the stable conservation of 282 endangered wildlife species in the country. The target
species for 2024 have been selected as Paeonia obovata, Prterygopleurum neurophyllum,
Viola raddeana, and Pteromys volans.

(Paeonia obovata) This study investigates the distribution patterns and habitat
characteristics of P. obovata to propose effective conservation strategies. The species
predominantly inhabits partially to fully shaded environments with canopy densities
exceeding 70%, highlighting the critical influence of light conditions on its distribution. 2,
obovata exhibits a preference for silty loam soils and sedimentary substrates, with high
habitat suitability observed in southern Gangwon Province, Daegu Metropolitan City, and
parts of Gyeongsangnam-do. The distribution sharply declines at elevations above 900m.
Spatially, the species is concentrated within 500m of streams and valleys, on slopes with
gradients between 15° ~ 30°, and predominantly on north-facing aspects. While P2
obovata is observed across various forest types, the specific canopy structure does not
significantly influence its distribution. The primary threats include gathering for ornamental
use and habitat degradation, both of which accelerate population declines. This study
underscores the urgency of implementing habitat conservation measures and regulating
excessive gathering to safeguard £ obovata and contribute to broader forest biodiversity
conservation.

(Pterygopleurum neurophyllum) This study examined the environmental characteristics of
Pterygopleurum neurophyllum (Maxim.) Kitag., a Category Il endangered species, at its only
remaining natural habitat in Wondong Wetland, Yangsan-si, Gyeongsangnam-do, and
explored effective habitat management strategies. The investigation revealed that 2
neurophyllum primarily inhabits Miscanthus sacchariflorus communities, with its habitat



characterized by slightly acidic soils and high humidity levels. K-means clustering analysis,
based on vegetation surveys of the habitat and nearby Samrangjin Mijeoncheon, classified
non-habitat areas into a single cluster, while the habitat itself was divided into two
clusters. This division was attributed to site stability and soil moisture, indicating that 2
neurophyllum prefers unstable locations with higher soil moisture. Furthermore,
post-mowing management led to increases in the plant’s population and distribution area,
with NDVI analysis using multispectral sensors showing improved vegetation vitality. These
findings suggest that mowing is an effective management strategy for promoting
germination and maintaining 2. neurophyl/um populations. However, as this species survives
in only one habitat, a long-term roadmap for habitat restoration and conservation is
urgently needed.

(Viola raddeana) To identify the habitat characteristics and management strategies for
Viola raddeana Regel, a Category II endangered wildlife species, field surveys were
conducted iIn Cheorwon-gun(Gangwon-do), Yeoncheon-gun(Gyeonggi-do), and
Yangsan-si(Gyeongsang nam-do). A total of 1,104 individuals were observed, with V.
raddeana predominantly inhabiting semi-shaded wetland environments and acidic soils rich
In organic matter. K-means clustering analysis based on the vegetation composition of each
site revealed distinct differences among the habitats, which were attributed to
anthropogenic and natural disturbances, as well as proximity to rivers. Major threats
included habitat destruction and invasive species, with the Yeoncheon habitat facing the
most severe threats due to its proximity to military training areas. To improve habitat
conditions, mowing was conducted in Yangsan’ s Wondong Wetland to promote
germination. NDVI analysis following the mowing showed an increase in vegetation vitality,
individual counts, and distribution area, demonstrating that pre-flowering mowing positively
impacts V. raddeana growth. These findings emphasize the need for continuous monitoring
and conservation activities in Yangsan, while site-specific management strategies
addressing unique threats should be implemented for Yeoncheon and Cheorwon.

(Pteromys volans) This study aimed to analyze the habitat characteristics of the Preromys
volans and identify key environmental factors by collecting a total of 30 environmental
variables through field surveys and spatial data from 24 present sites. The surveys
determined habitat types, nest tree species, and tree species present within the habitats,
showing that biotic variables related to forest type significantly influence the 2 volans
habitat. Principal Component Analysis(PCA) revealed that PC1 was related to forest density,



PC2 was mixed forests, and PC3 was coniferous forests. It was found that the 2. volans
prefers healthy forests with large-diameter trees and high canopy density. Clustering
analysis(K-means) indicated that the 2. volans tends to selectively utilize certain tree
species in specific regions. Additionally, habitat threats such as a natural enemy, wildfires,
and logging were identified. It seems that the installation of artificial nests and tree
planting are necessary for £ volans habitat conservation. This study is expected to serve
as useful baseline data for future management and conservation of £ volans habitats.

Keywords: Paeonia obovata, Prerygopleurum neurophyllum, Viola raddeana, Pteromys
volans, Habitat
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<E 2-6> tHEeF EHAE XY

=3 st ywi | yw2 | ywa | Dyl | yw6 | yw5 | yw3 | yw7 | Pc1 ﬁ”ﬂ'glla‘)"E
AbEFOE Paeonia obovata Maxim. 1 1 1 2 1 1 1 1 1 20.45
=T LE Fraxinus rhynchophyllaHance 8 8| 8 8| 7 8| 4| 4 100.00
FEZNE Oplismenus undulatifolius (Ard.) Roem. & Schult. 3 3 5 2 2 5 8 8 65.45
AZE sp Carex sp. 71 7| 7] 8| 6 39.77
21 ELIE Lonicera praeflorens Batal 2 6| 4| 2 50 7 35.45
WLLHE Lindera obtusiloba Blume 5| 4| 6| 2 6 1 3273
ALR Pinus densiflora Siebold & Zucc. 1 3 2 2 5 3 1 27.05
i M Dictamnus dasycarpus Turcz. 4 3 2 2 2| 4 23.18
AULR Quercus mongolica Fisch. ex Ledeb. 5 2 2 2 5 18.18
FELE Ligustrum obtusifolium Siebold & Zucc. 7 6 2 3 16.36
7|2 M Spodipogon cotulifer (Thunb.) Hack. 3 5 3 2 11.82
HLF Acer tataricum subsp. ginnalaMaxim.) Wesm. 9 4 3 10.91
US| Galium maximowiczii (Kom.) Pobed. 2 3 4 6.14
= LE Stephanandra incisa (Thunb.) Zabel 3 3 2 5.45
EHALER Callicarpa japonica Thunb. 71 5 5.45
HaLE Quercus dentata Thunb. 3 1 2 4.09
AEELE Zanthoxylum schinifolium Siebold & Zucc. 2 1 3 4.09
Ml Lespedeza bicolor Turcz. 1 3] 2 4.09
ZEMZ Lespedeza maximowiczii C. K. Schneid. 1 2 3 4.09
UL Ampelopsis brevipedunculata (Maxim.) Trautv. 1 2| 2 3.41
ZAABEMLU | Rubia cordifolia L. 1 6 3.18
HiC|LH= Angelica decursiva (Miq.) Franch. & Sav. 2 3 2.27
I LLER Corylus heterophylla Fisch. ex Trautv. 3 1 1.82
ISR 2780| | Aster ageratoides Turcz. 2 2 1.82
LHEAML Rubia argyi (H. Lév. & Vaniot) H. Hara ex Lauener & DK. Ferguson 2 2 1.82
HYo|8= Parthenocissus tricuspidata (Siebold & Zucc) Planch. 1 3 1.82
== Polygonatum odoratum var. plurifiorum(Mig.) Ohwi 2 2 1.82
2= Artemisia keiskeana Mig. 2 2 1.82
qtotE Isodon japonicus (Burm. f) H. Hara 2 2 1.82
F2HELIR Weigela florida (Bunge) A. DC. 1 3 1.82
24EE Convallaria keiskei Miq. 2| 2 1.82
EeRLES Viola acuminata Ledeb. 2 2 1.82
2| Phryma leptostachya var. oblongifolia (Koidz.) Honda 2 2 1.82
=& Hepatica asiatica Nakai 2| 1 1.36
LEUE Pyrola japonica Klenze ex Alef. 1 2 1.36
HELZ Salix pierotii Miq. 2 1 1.36
A O{LtE Carpinus laxiflora (Siebold & Zucc.) Blume 1 2 1.36
SLE Kalopanax septemlobus (Thunb.) Koidz. 2 1 1.36
THERH| 2 Viola keiskei Mig. 2 1 1.36
FYE2E= Aristolochia contorta Bunge 1 2 1.36
KU DAL Thelypteris palustris (A. Gray) Schott 2 1 1.36
x HIE 13| EHE
ywl. SC|LE CGaltha palustris L. 2 BX7| Acer triflorum Kom. 2 ONZ|L2| Disporum smilacinum A. Gray 2 yw2. THE  Carpesium

abrotanoides L, 1 yw &0t Dioscorea japonica Thunb. 1 &M Arisaema amurense f. serratum (Nakai) Kitag. 1 YSZ3| Galium kinuta
Nakai & H. Hara 3, yw3 HIELWR Umus pumila L. 1 1EAE Carex lanceolata Boott 2 IR ZA|E Boehmeria sieboldiana Blume 2 W& 7|
Duchesnea indica (Andr.) Focke 2 7| Rubus crataegifolius Bunge 2 BIAE| Dennstaedtia wilfordii (T. Moore) H. Christ 3 &3 Ligularia
fischeri (Ledeb.) Turcz. 4 &3 Aster scaber Thunb. 5 ywd4 BO|CI2| Thalictrum aquilegifolium var. sibiricum Regel & T7iling 1 S35
Lonicera maximowiczii (Rupr) Regel 1 2& LS Quercus variabilis Blume 2 BO|E =2 Smilax china L. 2 SOWHIZELN Chloranthus japonicus
Siebold 4 Dyl WL Celtis sinensis Pers. 7 &t Sophora flavescens Aiton 1 = ZVFUR Junjperus rigida Siebold & Zucc. 1 EO|LIE
Fraxinus mandshurica Rupr. 1 BZFLLR Koelreuteria paniculata Laxm. 1 X0t Dioscorea nipponica Makino 1 & Atractylodes ovata
(Thunb.) DC. 1 5Z& Patrinia villosa (Thunb.) Juss. 2 HI= Lindera erythrocarpa Makino 2 EME| Lycopus lucidus Turcz. ex Benth. 3 yw5 &
L}2  Quercus serrata Murray 4 S2|BUE  Clerodendrum trichotomum Thunb. 3 % Pueraria lobata (Willd) Ohwi 2 ywé 2ZI|
Eleutherococcus  sessiliflorus (Rupr. & Maxim.) S. Y. Hu 1 S@XELIR Spiraea chinensis Maxim. 2 &t Phlomis umbrosa Turcz. 2 2|Y=
Buxus microphylla var. koreana Nakai ex Rehder 2 4tLIE Syneilesis palmata (Thunb) Maxim. 3 Pc1 28 /mpatiens textori Miq. 1 2I&k
F|Lt2 Parasenecio hastatus subsp. orientalis (Kitam.) H. /(%yama 1 XL Pinus koraiensis Siebold & Zucc. 1 LEUZLE Larix kaempferi
(Lamb.) Carriere 2 EE7| Rubus oldhamii Miq. 2 ywT 27|SM Spodipogon sibiricus Trin. 4 S| &Lt& Sillaphyton podagraria (H. Boissieu)
Pimenov 3 LT Philadelphus schrenkii Rupr. 2 2B|™E /sodon excisus (Maxim.) Kudé 2 EI|LLS 7illa mandshurica Rupr. 8 Maxim. 2
E3E Aconitum jaluense Kom. 1
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Variable Percent contribution(%) | Permutation importance(%)
L g a= 25.1 23.6
AlQEE 22.7 4.4
kS 215 13.3
Sl AHX| 10.8 10
A ALK 3.6 0.5
O AFE2F 2.2 3.1
EE2 1.7 2.2
=4 ALK 1.6 3
AL E 1.4 11.6
AN 1.3 3.9
A ALK 1.3 1.8
UE 1.2 3.1
Fsods =5 1 42
o EHX| 1 5.3
47| 0.7 3.8
o A 0.7 1.5
7|EHE E) 0.6 1.9
A 0.4 0.7
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S 0.2 0.5
7 & A K| T 0.2 05
7| EH= 2 0.2 0.1
O AFE A 0.1 0
kAl = AL 0 04
37| 0 0
UZALE 0 0
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W ow
Y 53 Low Restricted Moderate or 11-30% pop. Moderate
. (11-30%) decline (short-term)
yw2 1.3 Low (1S_T5090) Slight or 1-10% pop. decline (cor;'iigning) Low
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yw - ow
9.4 Low (ET(?"% Slight or 1-10% pop. decline (corm'ilﬁning)
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yws 103 Low (1-10%) decline (short-term) Low
13 High Large Serious or 31-70% pop. High
5 : 9 (31-70%) decline (continuing) High
W i
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: g (31 70%) decline (continuing)
592 Low Restricted Moderate or 11-30% pop. Moderate
Pol . (11-30%) decline (short-term) .
c ow
6.1 Low Restricted Moderate or 11-30% pop. Moderate
: (11-30%) decline (short-term)
392 Low Restricted Moderate or 11-30% pop. Moderate
. . (11-30%) decline (short-term) .
W ow
Y 592 Low Restricted Moderate or 11-30% pop. Moderate
. (11-30%) decline (short-term)
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7h B2 WS 7 JNA Hot EX1E flste] AAA] W EoA) 2 A 59
IAAE HHOWM A|AZ
b 2024 2¢ 192147 st om AT I 2 ARS o E AlxE-
AET} A 27]E o83t EHVE FAHIH 3-3 a, b)
2) WA S 2 S A
7h 20233 59 3 EFFA A5 2AE Tl AeTidu=e] MAE ERlsiar
DGPS(azs = fIABH 7|540)E &8sl A& 7153H1d 3-3 0
W 20243 2¢¥ %Hﬂﬂ 3T olF 5¢ 2¢-3Y &L AT e Fl

J%Mﬁﬁgiﬂ%ﬁﬂ%ﬂ

i_[N _lﬂ'l
L

means LalElEE 1851

| A x| 22| $=38(a) \ Z|7| o

_?_
<ad 3-7> MEMgrts AR el 2 A4S

- 30 -



7D F& AHel| A= 2o ﬂ%‘% AstA SAHs| ffall A FRIHEIFEH
Thg AME F3lsle] il 55415 6me| s EFsiia(T1H3-4)

b =97 &3e) ASS fstd #e] ojdd 1xF F92E 15¥~169)= 335
o, J|A) o} o] 23} FIUY 4Y~5Y) S B
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=Al ZEALX| & (RHY X)) ZAXEH (M=)
s g o
< YD1-1YD1-2YD1-3YD2-1YD2-2)YD2-3)YD3-1YD3-2)Y D3-3)YD4-1|YD4-2)Y D4-3 SL-1|SL-2|SL-3

EE

(%) 766 | 734 | 69.6 | 56.0 | 684 | 968 | 70.6 | 740 | 730 | 726 | 71.0 | 726 | 729 | 50 | 58 | 55 |54.3
pH| 6.1 6.0 6.2 6.6 6.3 5.8 6.3 58 58 6.0 5.9 6.2 | 6.08|662|638| 6.2 | 6.4
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=3 ke 1-1]1-2|1-8]2-1|2-2|2-3|3-1|3-2|3-3|4-1|4-2a-3>- " S-25-8 ¥
=AM Miscanthus saccharifiorus (Maxim.) Hack. o+ |t S S IS I I I I I I I S I V4
MENLLLE | Prerygopleurum neurophyllum (Maxim.) Kitag. R R R 12
of =2 uf & Persicaria perfoliata (L.) H. Gross + + + o+ [+ |+ |+ [+ |+ |10
zo Phragmites australis (Cav.) Trin. ex Steud. + o+ + o+ + L O O 9
bl =2 Lespedeza cuneata (Dum. Cours.) G. Don. S o+ |+ 7
SR E Viola lactifiora Nakai S O S S 6
A7E Achyranthes bidentata var. japonica Miq. + + o+ +o|+ 5
sad= Humulus japonicus Siebold & Zucc. + + + + |+ |5
WolAtE Carex neurocarpa Maxim. + |+ |+ + 4
27| Equisetum arvense L. + + +o+ 4
Hes Paederia foetida L. + o+ |+ 3
of ¥ Hhs Luawigia epilobioides Maxim. +ol+ |+ 3
dHE Salix chaenomeloides Kimura + |+ + 3
HEAE Leersia japonica (Honda) Honda + |+ 2
CAE Conyza canadensis (L.) Cronquist + + |2
AELER Morus bombycis Koidz. + |+ 2
22| ol Rumex crispus L. + + 2
HR7IE Hemarthria sibirica (Gand.) Ohwi + + 2
HEgLR Ulmus parvifolia Jacq. + + 2
7t XL = Potentilla kleiniana Wight & Arn. + 1
7tetAtz| Bidens tripartita L. + 1
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=3 Glycine soja Siebold & Zucc. + 1
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LIS Sedum bulbiferum Makino + 1
HELR Salix pierotii Miq. + 1
Aj gf Melothria japonica (Thunb.) Maxim. ex Cogn. + 1
&% Artemisia indica Willd. + 1
G Persicaria hyaropiper (L.) Delarbre + 1
o 3o Phyllanthus ussuriensis Rupr. & Maxim. + 1
eSS Rosa multifiora Thunb. + 1
ENLIES Viola verecunda A. Gray + |1
YL g Celtis sinensis Pers. + 1
sz Galium tokyoense Makino + 1
slEoiy Persicaria japonica (Meisn.) H. Gross ex Nakai + 1
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3 FHd FE S 12.33%, i S 0.55%, FEJ4AH
P, 0,)& 55.98mglkg o2 &Hl=

oFo| &x)8h&2HCEC, Cation Exchange Capacity)S 4+ 23.77cmol’/kgo|om,
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<HE 4-3> UHMHE[E AEX| ELEA
ANE 78
BN () gd

YS1 YC1 YC2 CWi1 cw2 CW3 Cw4 CW5

771=(%) 5.81 2.28 17.19 17.73 19.34 17.73 16.52 2.04 12.33

N(%) 0.27 0.74 0.52 0.88 0.80 0.91 0.12 0.12 0.55

T2P2 O4

127.22 36.64 27.48 64.12 50.38 64.12 36.64 41.22 55.98
(mg/kg)

x| 24K

0.5 0.94 0.71 0.81 0.79 0.97 0.85 1.06 0.74
(cmol+ /kg)

x| 2tM Ca

493 6.02 5.32 18.18 1.99 6.91 477 5.96 6.01
(cmol+ /kg)

x| gt Mg

1.12 2.28 2.10 7.53 0.56 4.39 3.70 420 2.88
(cmol+ /kg)

x| 2t Na

0.12 0.64 0.24 0.22 0.19 0.18 0.21 0.25 0.23
(cmol+ /kg)

ofo| 2 x| eh-2 2k
18.5 14.8 14.4 50.0 25.3 34.1 26.6 30.2 23.77
(cmol+ /kg)

pH[1:5] 4.79 6.83 6.57 7.09 6.84 6.86 6.69 6.58 592

7| M2 E[1:5]

0.12 0.10 0.087 0.23 0.124 0.26 0.098 0.102 0.24

(dS/m)
224 (%) 35.2 7.38 6.15 15.72 17.74 19.52 13.18 6.40 15.16
B AH%) 4483 | 4712 | 4928 | 3623 | 3847 | 3014 | 4335 | 4768 | 4214
HE(%) 19.97 45.50 44.57 48.05 43.79 50.34 43.47 45.92 42.70
EIEE ge | GE | NE | as | as | as | UEIWE | -
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<E 4-4> MAH|E KX AMZEAL E

B % SR EEEEEEEEEREEEECERE
MHME|E  Viola raddeana Regel R T T O e B O O O A O A B A O (R B B I o 20
M= \Salix triandra subsp. nipponica (Franch. & Sav.) AK. Skvortsov| + | + | + | + | + | +| +| + [ +| | [ | .| .| .| .| .]+|.|.]12
=AM liscanthus sacchariflorus (Maxim.) Hack. S T I I O (R R 7
ol 23 Galium tokyoense Makino S I R R 6
12043 Persicaria japonica (Meisn.) H. Gross ex Nakai FlH|H] ] ] 6
Hes Paederia foetida L. || ] ] 6
2 Phragmites australis (Cav.) Trin. ex Steud. S0 2 S U N O O R O R R S IR N IO 8
S MHI M2 Amorpha fruticosa L. S T I I I A 8
clsE =  [onicera japonica Thunb. P O R O I T 2 O O IR 7
Lt 7{ZE |eersia japonica (Honda) Honda 0 O A O O R B B B A O 6
- Artemisia indica Willd. S T R T A A I s 6
CHEJSHX|ZUmbrosia trifida L. S T R P A O I I - 5
AL Weer tataricum subsp. ginnala (Maxim.) Wesm. N T e e I o I I B o N A 8
e Rosa multiflora Thunb. I R 1 FEU R N A I A A S O B B IS 6
0| 2| Al Persicaria sagittata var. sieboldii (Meisn.) Nakai S P O R O R A R A O O R B S B O
A= Wmphicarpaea bracteata subsp. edgeworthii (Benth.) H. Ohashi | . | .| .| .| .| .| +| .|+ +[ .|+ .| .| .| .|.|.]+* 5
AtOH7 = urdannia keisak (Hassk.) Hand.-Mazz. A T N R S 4
S XLIE  Aster fastigiatus Fisch. S EER A R R N R AR AN R N O A N A B S 4
JtatAt2l  Bidens tripartita L. S N R O T O i R B O R 3
=22 Hypericum ascyron L. P EPR AR R R N VR AR A N PR AR AR R R S B2 o BC
0| =712 AR2| Bidens frondosa L. TR O R R (O O (O O A O I B I I 3
ALRI & \Clematis apiifolia DC. o ] 3
A Arundinella hirta (Thunb.) Tanaka S I R O (O O R O S S I B B
01 F0{ L Phyllanthus ussuriensis Rupr. & Maxim. I TR O R O R R O O O B R O B I S 3
O| AALZE  |Carex dimorpholepis Steud. S O O A 3

E3HlT 2 0|5

ys1: 57224 & = (Actinostemma lobatum (Maxim.) Franch. & Sav.), 7}2-X| L& (Potentilla kleiniana Wight & Arn.), 2 0| A} =(Carex neurocarpa Maxim.), ZH5H|
= (Sedum bulbiferum Makino), & THAFZE(Carex miyabei Franch.), =& WS (Umus parvifolia Jacq.), ys2: 524 & = (Actinostemma lobatum (Maxim.) Franch
& Sav.), 01%(Persicaria hydropiper (L.) Delarbre), ys3: 0f=2|tj E(PerS/car/'a perfoliata (L.) H. Gross), &l & t|%E(Viola lactiflora Nakai), ys4: 0 = 2|l &
Persicaria perfoliata (L) H. Gross), ys5: H|52|(Lespedeza cuneata (Dum. Cours.) G. Don.), 2|X|7|Z& (Hemarthria sibirica (Gand.) Ohwi), ys6: H|==2|
Lespedeza cuneata (Dum. Cours.) G. Don.), 0¥ (Persicaria hydropiper (L.) Delarbre), ye1: M & (Vigna angularis var. nipponensis (Ohwi) Ohwi & H. Ohashi)
El AHAlisma canaliculatum A. Braun & C. D. Bouchg), yc2: & & 0l(Plantago asiatica L.), 7 72| && (Semiaquilegia adoxoides (DC.) Makino), HH|H =&
Juncus papillosus Franch. & Sav.), yc3: & & 0l(Plantago asiatica L.), 7H2l0l-tel(Ranunculus tachiroei Franch. & Sav.), 7t=0tE| E(Rotala mexicana
Schitdl. & Cham.), = Il(Echinochioa crus-galli (L.) P. Beauv.), &St 7|(Lactuca indica L.), yc4: 1O\2|(Persicaria thunbergii (Siebold & Zucc.) H. Gross))
X &0 3= Z(Deinostema violacea (Maxim.) T. Yamaz.), Mt Z(Viola verecunda A. Gray), W&Lt2(Sium suave Walter), ye5: 2E (uncus decipiens|
Buchenau) Nakai), yc6: 110t2|(Persicaria thunbergii (Siebold & Zucc.) H. Gross), I & 113 Z(Deinostema violacea (Maxim.) T. Yamaz.), &4 = (Humulus
aponicus Siebold & Zucc.), 21043 (Persicaria lapathifolia (L.) Delarbre), & 13 Lt& (Hypericum laxum (Blume) Koidz.), cwl: 22| Z(Phragmites japonica
Steud.), cw2: Z42| Z(Phragmites japonica Steud.), 2ZE 2ozl (Clematis patens C. Morren & Decne.), cw3: ZH 72| 0|2l (Ranunculus tachiroei Franch,
& Sav.), cw4: 210 (Persicaria lapathifolia (L.) Delarbre), cw5: X | A2 (Thelypteris palustris (A. Gray) Schott), & 8% (Viola verecunda A. Gray), ZZ
Phalaris arundinacea L.), cw6: &3 72| (Metaplexis japonica (Thunb.) Makino), % 7 & (Mosla dianthera (Buch.-Ham. ex Roxb.) Maxim.) cw7: X L4 1 Af2|
Thelypteris palustris (A. Gray) Schott), 12| Z=EL+S (Spiraea salicifolia L.), & 0l & = (Parthenocissus tricuspidata (Siebold & Zucc.) Planch.), & 22 140
Scirous karuizawensis Makino), cw8: 2HME = (Humulus japonicus Siebold & Zucc.)
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<E 4-5> MAHZ MAX HEA
Calculated
) Classification | impact of | scope of a : timing of Overall
Sit f a threat
e of threats a threat threat severity of a threa a threat Threat
Impact
Restricted | Moderate or 11-30% High
ys . Low (11-30%) pop. decline (continuing) Low
S 73 Low Restricted | Moderate or 11-30% High
y ) (11-30%) pop. decline (continuing)
. Large Extreme or 71-100% High
ye . High (31-70%) pop. decline (continuing) Very
. Large Extreme or 71-100% High High
ye 6.2 High (31-70%) pop. decline (continuing)
Small Slight or 1-10% Moderate
cw 7.2 Low (1-10%) pop.decline (short-term) Low
ow 93 Low Small Slight or 1-10% Moderate
. (1-10%) pop.decline (short-term)
. BAEN
D 384
7P K-means €ElES 53 v 2y JNAHY] 242 A= AEAVT
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Agrapgo) olshA] Fslo NDVIgte] #t 0.008 743t A= Rlsile
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Site o8 49 %ol
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FTETPER) 0.266 0.428 0.162
He NS BE 0.282 0.428 0.147
EERER 0.209 0.196 0013
EEREE 0.221 0.208 0013
EERER 0.204 0.207 0.003
TEEREREE: 0.211 0.204 ~0.008
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5-1> st=ctetd & 32 2 §M
St=CEHF
e Pteromys volans
Siberian Flying Squirrel
2%l | Mx|=(Rodentia), A 2 2HSciuridae)
2AE HELV|0MME 1=
g Moi7|d = 3285
7 M = EH T VUF 2
(=) M3z, 285 8 TAMXHES
Melst M=o 2=
(72]) HAlot 85, 57 55, &2
2l 5 2%
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;jﬂ 2= olsfl A 7t Zastn U
B Al
= o
A= MEf A L stE2] ol 7 A,
ST S MEALMS X 2T A
dEl 2 MElsd EF
- &240| 146~16.3cm, 22| 20| 9.75~12.1cmo|0{ M &2 80~120g M2 oM 28 X/ F
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