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Table 1. A configuration of landscape elements identified from the vegetation map of Mt. Songrisan National Park area
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Total Southern Central Northern
Landscape clement type Area No. of Area No. of Area No. of Area No. of
(ha) % patches % (ha) % patches % (ha) % patches % (ha) % patches %
Secondary forest
Quercus aliena community 367 01 2 03 367 03 2 04 - - - - - - - -
Q. variabilis community 22787 17 39 49 18 70 21 45 14738 123 17 7.6 62 01 1 0.9
Q. acutissima community 321 01 2 03 320 03 2 04 - - - - - - - -
Q. mongolica community ~ 3,087.6 11.1 140 176 24441 21.7 130 281 6533 55 9 4.0 437 08 1 09
Q. serrata community 2742 10 5 06 1087 10 2 04 - - - - - - - -
Carpinus laxiflora community 71 00 1 0.1 7.1 01 1 0.2 - - - - - - - -
Pinus densiflora community 19,5387 688 259 325 63656 565 183 396 85278 714 49 220 46643 897 27 248
Subtotal 25,1551 885 445 560  9,786.1 868 341 738 10,6548 892 75 336 47141 907 29 266
Plantation
P. rigida community 8.7 03 12 1.5 106 01 9 1.9 731 06 3 13 - - - -
Larix leptolepis community 7756 27 132 166 1654 15 37 80 3585 30 76 34l 2516 48 19 174
Subtotal 8593 30 14 18l 1760 16 46 100 4316 36 79 354 2516 48 19 174
Others
Developed area 22018 81 90 113 1,2418 110 41 89 8247 69 20 9.0 252 43 29 266
Aquatic area 1102 04 115 145 696 06 34 74 313 03 49 220 94 02 32 294
Subtotal 24020 85 205 258 L3115 116 75 162 8560 72 69 309 2346 45 61 560
Total 284164 1000 794 1000 11,2735 100.0 462 1000 11,9425 1000 223 1000 52003 1000 109 100.0
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Fig. 1. A map showing the spatial distribution of vegetation types in
Mt. Songnisan National Park.
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Fig. 2. Ordination of stands investigated in Mt. Songnisan National Park.
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Fig. 3. Rank-abundance curves of plant communities investigated in
Mt. Songnisan National Park.
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Table 2. Conservation strategies of Mt. Songrisan National Park area
considered in both landscape and vegetation levels

Levels Problem Conservation plan

Landscape

Developed Increase of Restoration of riparian ecosystem

land developmental intensity

Fragmentation of Improvement of connectivity by
restoration practice and facilita-

tion of succession

green network

Vegetation

Preparation of conservation plan
based on information obtained
throughout the whole life cycle in
relation to their habitat condition

Endemic  Endangered in
vegetation  disappearing due to
lack of ecological

information

Oldgrowth Indiscreet artificial
stands management

Leave in natural process

PR RS 189

& 2939 79 AEE A F TGRSR =
ZUFFEE I $3F0| 85 SR ERA FEHT HH7)
YE 26652 AGE WNUFE 25 AAF AW A
T 97k 2 ik Rk AR Qlth o] XA iU
g AYAs AEREA AYFHoR SFUT-LE JEA
SALsl) A1 R H-S di(pebble, Wentworth 1922, JEH 1974)0)
ZAo] ® Eo| #o EMHY(talus)S o]F L Yo} 2L AHY
2 ARy o A1E2S Holt). webs WiuTFEe] F
AL 23NEEE 2 FHURISY AT fAke Aol
} 5 1991). o) & AN RS oEF FEE o] F
ZE Abol9] AAe] A dold AL 5T 5 Ued
AZ PAF AA7d4l0) dEsHA o] FoiA A ZaA
S S 1991). weEbA &% ol dl $7 AYE T3t Ay
73 AB/AA o] FE AL Mt Ag AFIF 2T
HY 1 AFRE ulgo = 3 REHGY FSHE QT HTHTable
2

2\

—_
o\l

= e

_>i
3

).

‘—7—}‘/}-‘?%%% W&E Abge HFEAL F e F2
2 495 gtk 2R 2 PHUFESH A
Fael AEE Aok I FRALS FAME Ak A
UF-2e, Mojui-zg 3 “EUR 283 g2 3§
v"r‘} Ak Qo] 27t DA S thek FL2
EK lg 2). 341“ o] R8¢ w7y BEAE

2 ¥} 2001). whebA) gF o] g
ﬂo}—- ol e 449 WS
ojn| 91—‘:— Z}i% Aed & g AR BPHY

oM 1 REAYS Fgse AL & 9ui7h Ao #
,_ﬂ(Table 2).
Iyt &ejat 2HTE 79 4 AN F U9
el gAxige] dyE 23r2E, 88 4 FEd A4
R ATUR2E 2 B4, A%, 48Y 38 54 39 4
P9 AUPTHE 459 W EE 1 WAS A HHA
A1 £ ¥ AR BB, ola1g AN 08 T

AASE B2} o) 2AT QEd, olFE TAEE £
A585} 4B ot 97, dol B9 JRER
2024 239 AL TANE I Bal AoE
oA otso) AT A 0|2 E = HEo o)
YAE o] Ae) 4EH HE At F2 FROZ FoEY
o & Ao th(Table 2). A2 29 3 QAE o}l N A4
* Hemeroby2hs AAE A= o2 e TAEZY 27 9%
E F023 HEE HF3T UTHGrabherr et al. 1997).

}..

g
lo

>
oft
o

_(3{_1‘
tlo ¢

f N

ﬂzj_i
Fl

°1'

g ol,N

oo
>
Fl
I

E@ﬁﬁ$%ﬂﬂa
r J2

o

l"lr'

=

O

oo-?

=

J

I

0,

I cd el

s
mln it _qw okl

T

S2|M B DTt YBOIYY BE MY

449 Fool Bg ¥4 AHFig 48 FLI,
& FYTA HAS ALUR 2, AoluF-2d, Url'i-
$ol ZA°] Bt AT WY AYelth ol @ BRS
A AZY) HYE 22, 2PUTEY, EFUTE
S4B Fol $UsHE NEEFOTS o7t 443

e Jl')'

B U G U

j—;l



190

&0
50
49
30

20

Frequency (%)

o =21
o (=]

Y
©

Frequency (%)

-
o

N w
w o

~N
[=]

Frequency (%)
=T

wn

Pinus densiffora community (ridge)

o2
o,
oot
oft

At A A27H A3 S

P densifiora community {owland)

Frequency (%)

10 |
s |
LB 0 N I e T ;I

45 90 135 180 225 270 31,5 3680 40,5 450 45 g0 135 180 225 270 31.5 36,0 405 450

L

Diameter class {(cm) Diameter class (cm)

BPd OOthers

Q. variabiis community

Pd O Others

Q mongolica community

~ ~N [
o w o

Frequency (%)

10
H 5
SRR A . o .
2,2 44 &6 88 11,0 132 154 176 198 220 40 80 120 160 200 240 280 320 360 400
Diameter class (cm) Diameter class (cm)

Qm O Cthers

[ Carpinus faxiffora community = Zetkova serrata community
- ~ 0 |
*®
N St
>
215
L =
S
3101
1)
—
L st
T ul 1B o LiL. . D
35 70 10,5 140 175 21,0 245 280 31,5 350 50 100 150 200 250 300 350 400 450 500
Diameter class (cm) Diameter class {(cm)

B Cl O0Cthers

40

35
~

® 30

S’
o> 25
o
= 20
o

215
10

Freq

5
a

BZs OCthers

Q. serrata community

Hﬂﬂ -

50

100 150 20,0 250 300 350 40.0 450 500
Diameter class (c¢m)

B Qs OOCthers

Fig. 4. Frequency distribution diagram of diameter class of major plant communities appeared in Mt. Songnisan National Park. Words
in parentheses of Pinus densiflora community indicate sites investigated.



20043 6¥

1 FEEFe] §2 EURFY, YUY, Z2RUREL
g, 1:7-}1«}—‘%4%91 njg 7t BEEEH 71d8 39, B2
S EAse U3 XEAE A9F M) WA E A ghAl
2 A9y G R A AFoloA oHE A&
A g THLee et al. 2004).

J3y I3 4R ARt HoldAY 3H A= g FF
&3, 183 wgo] AAdN & YA IS THIE
(Pickett and White 1985), ¥ @-7¢} 7o) ol & AJ QoA A2
ZFE I VHE YA 3 Yk & A4 A
o] o) 37 Ae Aolgtr LT FFoE HFP A o
EA 43 ¥l AujEchSousa 1984). AAE £ A7 ok

2 HETEYOE Hol7t iEE ALE B3R 23T
94 A F1HA AFY GEFE Pl IRE AT Rz o
FEE AuREgsd F7hs st Balo)3Ag o] Fof
EAGtE A7 ATHE 191, E “EUR2Se) A¢

E IRY AEA AFHe] F713A EFol AwsE A
AolojA @AY HAFRILE E3 428 AHE Yoy
7bFsAdol ot wEhA 1 v E Bt A FaA 87 Y
e ol# e W3 A F7)¢ @] th A< Hk-2of o
T ATE B AV oE £ AU ok 2HY R+ &
738 Wstel Qaso] J)Adelwo] £&313 e AL %
olF ¥ dEE TS AAHA s Sith

AEFE B £ AL 2HUEZEI ANt AYER
AUFFHEAYE Aol T3 Ao] o] Fr9 ARG g2
738oloj M(Fig. 3) Holo] AP WE F T}k o] W Fo
9} werg Zro] 3tHOdum 1969). I&jU v 287 9} o] A A
2 A4 9] Aol BT, AR TR L ThA] BE E 1)
A TFYLE o] F 4 IthMeffe ef al. 1997). 0] & A}
A& T, Ado] AFste FA oS wodsta £
B Q17 ZHAol AuiEe) 2 AUFPLE €A e &
A FYTEY 51 2B3AGNME AEY TgAE 017
3to] 2 ¥ o] kg Hhgste Tk A0 HolE f
g gest gtk

1o

9, 442 4E 39 A% A A2 gAY HHE
AX 9 H8}gHeh(Pickett and White 1985). o] 2]3 2] o] W3}z}
A2 A -3 P AT AE T s FEehed
7)o S eHPrimack 1995). whebA A A5a uks} 2ol A&
A HEGA e ADUF, 2UF, ST AR 5& A
9 FAol A JHE BEFFE A2 AE O fA 2
A N Aoz gadeh

oigEd

AAE, AT, o)A 191 WHUT Y BE, T2 D $4]

Z}, SAEA 14: 25-38.

2P YT 1995 329 YT, FYTAdBYTY,
A&, 120 p.

N

O

&4t FHTYEY B2 ¥

44 #4322 191

71747, 2001. =9 71%. 714, ME. 632 p.
259, 9AZ. 2001 #F £EE 4E ELE oPHEHMAA,
Mg, 997 p.

o] 4. 2004, YFHTAGE Bl A A £ SLAH
33 13 dYETE W YR AEA €% % 2
P9 4A(F)N718, XL, pp. 377-420.

ol A, FFT 2001 IHE AT ARG OLEM ELA BT
2R3 Ak AR 24: 191202,

o] 34, F47), Z8A, 2571 19%. AAEH
s71e, A& 291 p.

dEAT 1997, FHAALZAMEIANFHER 718 A7),
YAE. dEA+Y, A2

ZEE 1992, 35 AAHANA ZBAA S 5 4. A3

2] 15: 395-410.

Fd71, o1 FA. 1997. Heidte] A2 FoFEA
dH 3z 9 FAEA 200 217227,

73R 19982004, A2z AF AARFZANARE).
A&

B74F. 2001, YA, 7R, AL 781 p.

BH K. 1974 SRE8HH ShdEeE FR. 401 p.
Braun-Blanquet, J. 1964. Pflanzensoziologie. Grundzude der vegeta-
tionskunde. 3rd ed. Springer-Verlag. New York, 865 p.
Environmental System Research Institute(ESRI). 1996. ArcView GIS.

Environmental System Research Institute, Inc. New York. 350 p.

Grabherr, G., G. Gruber, G. Koch and H. Kirchmeir. 1997. Natur-
nahe Osterreichischer Walder, Bundesministerium fur Land-
und Forstwirtschaft, Wien. 39 p.

Hansson, L., L. Fahrig and G. Merriam(eds.). 1995. Mosaic land-
scapes and ecological processes. Chapman and Hall, London,

Hill, MO. 1979. DECORANA -A FORTRAN program for de-
trended correspondence analysis and reciprocal averaging-.
Cornell University Ithaca, New York. 52 p.

Jacobs, P. and R. Mann 2000. Landscape prospects of the next
millenium. Landscape Urban Planning 47: 129-133.

Kim, J.U. and Y.J. Yim. 1987, A gradient analysis of the mixed
forest of Seonunsan area in southwestern Korea. Korean J.
Ecol. 9: 225-230.

Lee, C.S., HJ. Cho and H. Yi. 2004. Stand dynamics of introduced
black locust(Robinia pseudoacacia L.) plantation under di-
fferent disturbance regimes in Korea. Forest Ecol. Manag. 189:
281-293.

Lee, CS, YH You and GR. Robinson. 2002. Secondary
succession and natural habitat restoration in abandoned rice
fields of central Korea. Restor. Ecol. 10: 306-314.

Lee, C.S., AN. Lee, S.J. Rhim, W.S. Lee, JH. Lim, B.C. Lee and
J.H. Shin. 2004. Landscape ecological characteristics of DMZ
and CCZ as background for high biodiversity. Proceedings of

549712 §

ABAE



192 %ot

the international wérkshop on "Biodiversity conservation of
forest ecosystem in North-East Asia" held in Harbin, China.
pp. 59-73.

Meffe, GK. and CK. Carroll. 1997. Principles of conservation
biology. Sinauer Associates, Inc. Pub., Sunderland. 729 p.

Magurran, A.E. 1988. Ecological diversity and its measurement.
Princeton University Press, Princeton, New Jersey. 254 p.

Noss, RF. 1991. Wildness recovery: thinking big in restoration
ecology. The Environmental Professional 13: 225-234.

Odum, E.P. 1969. The strategy of ecosystem development. Science
164: 262-270.

Pickett, S.T.A. and P.S. White. 1985. The ecology of natural dis-

ol

PR A27A A3 E

Primack, R.B. 1995. A primer of conservation biology. Sinauer
Associates, Inc. Pub., Sunderland. 277 p.

Sinton, D.S., J.A. Jones, J.L. Ohmann and F.J. Swanson. 2000.
Windthrow disturbance, forest composition, and structure in
the Bull Run Basin, Oregon. Ecology 81: 2539-2556.

Sousa, W.P. 1984. The role of disturbance in natural communities.
Ann. Rev. Ecol. Syst. 15: 353-391.

Urban, D.L., R.V. ONeill and HH. Shugart Jr. 1987. Landscape
ecology. BioScience 37: 119-127.

Wentworth, CK. 1922, A scale of grade and class terms for classic
sediments. J. Geol. 30: 377-392,

(20043 69 29 H<; 20049 64 10 M)

turbance and patch dynamics. Academic Press, Orlando. 472 p.

Analyses of Landscape and Vegetation and Ecological Suggestion for
The Conservation of Mt. Songnisan National Park, Central Korea
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ABSTRACT : Vegetation established through the natural process, such as Quercus mongolica, Pinus densiflora,
Q. variabilis, Q. acutissima, Carpinus laxiflora, Q. aliena and Q. serrata communities and artificially introduced
vegetation, which are composed of Larix leptolepis and P. rigida plantations, are established in the mountainous
land of the Mt. Songnisan National Park. On the other hand, the developed lands, which are consisted of
agricultural fields, residential areas, commercial areas related to tourism, etc. appear in the lowland around
streams. Based on the spatial distribution of vegetation, the southern district, which is attributed to
Naesongni-myun by administrative system, showed higher natural degree and vegetation diversity. However,
most of the other districts, which are attributed to Cheongcheon- and Chilseong-myuns, are covered with the
Korean red pine forest, a product of artificial influence, and plantation also occupied higher percentage. Thereby
both vegetation diversity and natural degree are lowering. A result of ordination by DCA showed that sands
tended to be arranged by depending on the topographic condition. Species diversity of plant communities was
higher in broad-leaved stands rather than in coniferous ones and in stands of the early stage than in ones of
the late stage. The result of analysis on vegetation dynamics implied that vegetation of this region would be
dominated by Carpinus laxiflora, Quercus mongolica and Pinus densiflora communities in the future. However,
considered occurrence the of disturbance and response of vegetation on that, this estimation may different
somewhat from an actual situation. Conservation strategies of the Mt. Songnisan National Park were discussed
in viewpoints of landscape ecology, and conservation of major plant communities and biodiversity.

Key words : Bicdiversity, Conservation strategy, DCA ordination, Landscape ecology, Mt. Songnisan, Vegetation
dynamics




