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Abstract

The vegetation of Mt. Songni was studied during summer, 1990.

In the thermal zone by Yim and Kira (1975), the area is belong to the cool-temperate deciduous
broad leaf forest dominated by Quercus mongolica. However, the distribution of plant communities are
varied with topography or human activities.

By Z-M method the forest vegetation of Mt. Songni was classified into seven natural plant communi-
ties 5 Q. servata, Q. variabilis, Carpinus laxiflova, Stewartia koveana—Zelkova servata, Q. mongolica, Acer
mono, and Pinus densiflora community. And the area contain three plantation ; P. koraiensts, Larix leptole-
pis, and P. rigida plantation. These communities maped on the topographical map, scale of 1: 50,000
under the consideration of aerial photographs and physiognomy. P. densiflora community is showed as
dominant community among them, which is 59.2 km? in the actual vegetation map. )

Among their communities Acer mono community shox';ved the largest value in species richness (27
species per unit area 100m?), Stewartia koveana—Zelkova servata community the smallest value in species
richness (6 species). DBH-class frequency distribution of each community showed the normal curve,
however, in Q. variabilis and P. demsiflora community, the saplings of less than DBH 10 cm were rare
or absent. The mean basal area of C. laxiflora community showed the largest value, 9,102 cm?/100m?
and that of Q. mongolica community showed the smallest value -4,958 cm?/100m2
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It was estimated that the phytomass in the park area is 2,014,936 tons by tree census in sample
sites, and annual productivity is 1,513~1,618 g/m?/yr and net primary production is 148,006~ 158,888 t/yr
by Miami model. ’
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Fig. 1. Tophography and sample sites of Mt. Songni. The numbers indicate the quadrat number surveyed.

3. AJAzAb :

FE SARE wE FAYNE HART 33 AR HAH9] quadratE: ANk, ABAIGH A
(Braun-Blanquet, 1964 ; Ellenberg, 1956)& AA|3}9{t}l. Quadrat Po] E¥she F1472(DBH) 2cm
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Fig. 2. Climatic diagram of Boeun meteorological station near the study sites.
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Fig. 3. Water balance diagram of Boeun watershed, showing the annual trends of precipitation (P)
and potential evapotranspiration (PE).
1. Water surplus.
2 Soil moisture utilization.
3 : Soil moisture recharge.
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BEome ST, S0, HOUE, gets Fol AR IV o) A8t 285L ko] 9~15m,

T 70~80%, ofwEZL. o] 2~8m, .L]E 30~80% =2 A /H;ﬂ-o] PN £BL o)y How 2=wT
AESL ¥ 15~2m, & 20~50%24 ¥losn] 22X, SJUT #5, TFUE So| L3t
ZESL dirlz, H2U%, Y], g, 23, 6= %‘% ol SR B9 (100m?) G
HEZ)AH AL 0.52m?/100m?0) .

C. Motz

AoPpF-Z e F2 EiL 550~700me} AF FHe] BExshe FgomA HEdA ERd o=
ZFEH-oL AL A Hl*‘zoﬂl o2& AFY AERo] BEFTE A ZAPEH] 5% oUE z*s}u} =
FUre EAske 497 gou £3uT Hgte dE AFHd Exsie Aol vkl F, 1989).

WEZE Fo] 13~16m, HE 70~80%H.2H, olnEEL. o] 5~Tm, IE 10~80%=A] zzgq A
T, ABUF Fol +3EL #EFL =] 2m, = 40~50%2A4 Nl Holn, 2EZ L Fo| Im,
V= 60~90%=2A FE 237} DS 552 "o gtk 2 9 £ AEEE Ahre £Eu
AR Fo] 2EF Ho] v ok o] TEe FF/|AREL 0.91m%/100m?o|th.

D. =4UR —=EuETe

o] TEL WFAL BY REW AZ e Rl E¥HE AoRA B 375m BIo|th £ @RS
0.1km*2 &0} Quadart No.139] ¢] F&2 =Zu}F el R 7} Zzt D.S 3.3, D.S 4424 =7l 7o)
FuAAL 84~138cm, 51 ¢k 13mol] Gstgrch

OIEEZL xo] 9m, V% 80%EA FTHEIF} o] $H3}T
Atk BFE7AHEAL 0.63m?/100m?o] T},

E. AZ2UrEg

3 500moAl M FE AR BXESE, DAY BEY 15%F Hia gtk A FARAME £t
smz it FuFFe] 36~81cme 4 REo| DS 5524 YA EXF Uitk 2t AR
olg] Ei <F 1,000m HZo)E =o] 11~12me] AEoe] g 70~90%S mEES FAdy Ju Fu
73L& 226 cmBX AESC|QITh o] TEE A9 TRFOE 2|, 2EAE, &5, EFYUT, 39T,
AR HE aﬂ =AAUT Fo| AAT IV o|go 2 RESHT gtk o] Yoz FutFosy Erjx
AR, gz, AAREE, GFH, AEF, 539 5ol AR 1 ook oluEZFe] &olE 3~9m,
3= 50~95%2A BEE, JAE, Hed, FEEUE, dEdE Fo] A% HEFLS Fo| 15~2m,
Y& 25~60%=24 HBF-E Adstae & 2eso] 1A gk FF, Ay, 92F, =dAUE, d4EF
5ol -3} 2BF ol Im, JEE 60~95%F AA|stn Qo Ry 237}t sty BESH,
AAM, ENEE, =FoF, EH=iEe] T HAVIAHA L 0.56m?/100m?o] Tk,

F. =z gzet

E7hx BZe] Eal 550~750mell EXESH A2 TIE DS 11~2224 A 4o Jdt} 2 42
¥4 gt ZB2e 9| 13~14m, A% 75~90%, olWEEL Eo] 9m, W& 60~85%, BEZL Eo|
2m, W% 30~40%, ZEFE E°] 05~08m, F= 80~%0%Ith 2EZ] 2= gloH, okug

HMT, FTE So| DS 2224 S8 1 oo 2223} BE2E 5, ERUE, =AAUE,
h%—%, AVE, w87 So] BESh

G. AVETE

AURZSe ZAIEZ o 65%F AAST T, EX 500m o|5he] & 27 mote] =EH A9

A= AR EXIT. FRELRE ALY, =F UL Ao A9 FEZORE HEFY, BF

AU, UAbE, SHAERo) %ZHE I o4& XA 9lor, a2sAE, Ak, 253, MUy,
;L_;_)_;».; AGe] So] AAE I o)L xpAsHY. TEZ] AUET}F 11~13me] 3= R M e oz E 29
Zo] gl Ao] EAo|tH(Table 1, 3).
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Table 3. Community table of Pinus densifiora community in Mt. Songni.

Serial number 1 2 3 4 5
Quadrat number 22 23 30 27 25
Altitude(m) . 48 500 340 350 470
Slope aspect S S NW N SE
Slope degree (°) 25 8 25 2 24
Quadrat size(m?) 225 100 100 225 100
Height of tree-1 layer(m) 13 11 9 11 8
Coverage of tree-1 layer(%) 70 60 70 65 60
Height of tree-2 layer(m) 3 3 3 9 3
Coverage of tree-2 layer(%) 30 10 6 85 30
Height of shrub layer(m) 1.5 13 15 2 15
Coverage of shrub layer(%) 60 40 40 60 20
Height of herb layer(m) 0.8 1 0.6 0.6 0.4
Coverage of herb layer(%) 80 50 80 80 50
Number of species . . 30 20 33 49 35

Differential species of community

Pinus densiflora T1 55 55 55 55 55
T2 + 33 . 11
S + +
H . +
Rhododendron mucronulatum S + + 1.1 . 2.2
H . + + +
Juniperus rigida S + +
Compénions )
Carex siderosticta H + + 2.2 22+
Atractylodes japonica H 11 + +.1 +
Polygonatum odoratum var. pluriflorum H + + + + +
Lespedeza bicolor S -+ -+ -+ -+
Spodiopogon sibiricus H + -+ + 2.2
Preridium aquilinum var. latiusculum H + + +
Melampyrum roseum H 44 3.3 2.2 11
Carex lanceolata H +' -+ +
Rhus trichocarpa T2 11 + +
S + 11 + +
Quercus mongolica T1 11
' T2 22 +2 +
S + +

=
0

Fraxinus rhynchophylia

o
+
+
R
+

wn
+
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H + + +
Fraxinus sieboldiana T2 . -+ . 11

S 22 2.2 + 11

H +
Rhododendron schlippenbachii - S . + +

H + +
Quercus variabilis T1 + +

T2 +

H + -+
Viola acuminata H + + +
Corylus heterophylla var. thunbergii S. +

H + + +
Carex humilis H + + +
Quercus serrata T1 . . . 2.2 11

T2 . . . 2.2

S -+ +
Potentilla freyniana H + . . +
Sorbus alnifolia . T2 +

S + +
Chrysanthemum zawadskii var. latilobum H + +
Sasa borealis H + +
'Stymx obassia T2 +

s + +
Smilax china H + +
Disporum smilacinum H + +
Viola dissecta var. chaerophylloides H + +
Artemisia sylvatica H + +
Rhododendron yedoense var. poukhanense S + . . . +

Rare species . Weigela subsessilis (4 5 S—+), Carpinus cordata (4 ; T2—+, S—+), Viola albida (3 ; H—+.2),
Lilium leichtlinii var. (5 5 H—1.1), Quercus dentata (3 ; S—+), Acer pseudo—sieboldianum (4 ; T2—2.2, S—+),
Ainsliama acerifolia (4 5 H—22), Smilax nipponica (3 H—1.1), Magnolia sieboldii (4 ; T2—1.1), Tripterygium
regelii (435 S—+), Prunus sargentii (43 T2—+), Rubus crataegifolius (4 ; H—+.2)

old FToAE ZEZd Zoj-gyhZoe) 07(_1_3}_-1—,_ ojm =

539 4E H]7} DS 22 A%z A8 =8 17
AL, 27184, EP=EEE, AU SOl Holr, 35
B}

2 =3A

B ZAME 28Ad e JEALEEHE AR AAEA ggkou 4TS B3 ted) go] LR
F A

Zol FHIFU A2UET} ba HelAd B
Ayt DBHV} 231 35171 2 2URZE s
AEZd| SFUFU AZGRI} ol 97t
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Fig. 5. The actual vegetation map of Mt. Songni.
1: Pinus densiflora community, 2 : Quercus serrata community, 2 . Quercus mongolica community, 4
. Carpinus laxiflora community, 5 . Pinus densiflora— Q. serrata community, 6 © Quercus variabillis com-
munity, 7 . Acer mono comunity, 8 . Stewartia koreana—Zelkova sevrata community, 9 . Pinus koraiensis

community, 10 : P. rigida community, 11 : Larix leplolepis community, 12 : Cultivated area, 13 : Defores-
ted area, 14 . Water reservoir.
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gEasiet FoE] Auky B £ Aoz AAHo] Utk 1 F 5~8mEA AFE&L 30~40
z9] FxE 77 80~90%¢°] 2ech "

A%, BFE, AW § oheT QWY WS4 Fe WAes PEUch #5853 Eole o 78mo
3l AHgLe 30~40%°1 2m ©]3te] BEET ZEZEL AH-go] 7
C. 942gzauyd
A7t oA ol EE, A ESY o2 X3 F4F T, ollEEAA S o2k 73X 229
< 80~90%°1 i 13m¢l o] tiFEelth 3L Hloksid.

3. T FFEES FaA% =¥

2t T B T BFVIAEH, 223 DBH class IIEEX2A HrpElath @9@dwd 5
ABRHURTEGA 27502 7P B, 24U -=HURTEdA 6502 7 Fsdth E3vRae
Me 16%, AAURZFAAE 195, AZUETHME 175e B ¥58 2595, 235edsy
T2AUETY, 2UREZFME 4 24, 27, 2552 EHGTHTable 4).

GEAT FIVIADHE Az A 9,102 cm¥/100m? 2 7HF 3o A uR - mEu R Zes
2R A 27 6,322, 6,445 cm?/100m?, ST, MoUR, Az, 2T A= 5,500~5,
700 cm¥100m?2 7 g, IR FAAE 5196 cm/100m*S Ro] 7 22 ke B Yti(Table 5).

DBH class IEE2FANE 79 $HAZ] NERIE FFEIE B M4 789 72F 3x
AtH(Fig. 6). S 772e DBH 10cm |4 40cm ©]ste] #WYe] glom, DBH 10cm °|3F 52

2o JuuR FoE 22 A Y, MURETHMAE 5cm o5ty ofd FE|AEEH
25 cm7HA] LE BEXE B gt AZ2UEFEEe 10~45 cmiA] X5 10~15ecmd] 22 E%E ¢tk 10cm
ojete] F-59 R BEE, F5H, 4EFH Fo] Fs o] HBE THLE HolH, SAYRETHL
DBH 2~24cm7tA] A9l LE EXE Holu} 12~18cm HY7F AAY oF whe x|stz ck vt
EASL E EFUFE 2~16cmolA thh ofd JAER FAHY Y 4~8cme EFFe] ¥ixT}
2ol Agdle ZFUFE gAE 7HsAol Jdu Aoz ot 2URTHS 10~35cme] Bl 24
FEGF A BE3IL oy 10em o3t FEL BAHA Geth Ly 5cm o]Fte] AAGFE

Table 4. Species richness of each community in Mt. Songni.

No. of species

Communities Quadrat No. (/100m?)
Quercus variabilis 16, 17, 26, 33, 32, 21 24
Quercus servata 14, 15, 28, 24, 2, 12 16
Carpinus laxiflora ) 1, 18 19
Stewartia koreana—Zelkova servata 13 . 6
Quercus mongolica 11, 3, 20, 7, 5, 6, 10, 9, 4, 31 17
Acer mono 19, 29 27

Pinus densiflora 22, 23, 25, 27, 30 ’ . 25
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Fig. 6. DBH class frequency of each community in the study sites.
A ! Carpinus laxiflora community, Quadrat No. 1, B ! @ wvariabillis community, Quadrat No. 26 (1: @.
variabillis, 2 . Quercus serrata), C . Q. mongolica community, Quadrat No. 6, D | Quercus serrata commu-
nity, Quadrat No. 15, E : Pinus densiflora community, Quadrat No. 23, F . Acer mono community, Quadrat
No. 19 (1 : Acer mono 2 : Q. mongolica), G . Stewrtia koreana—Zelkova serrata community, Quadrat No.
13 (1 : Stewaria korveana, 2 . Zelkova serrata)
The blank in each graph is frequency of DBH class for the total species of the quadrat.
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Table 5. Phytomass of each plant community estimated by tree census in Mt. Songni.

Area Mean basal area Volume - Phytomass
(km?) (cm?/100m?) (m®/100m?) Vql(m3) Weight(ton)

Plant Commum'fy

Pinus densiflora 59.2 6446 2.713 1615876 1292700
Quercus serrata 64 5735 3401 214250 171400
Q. mongolica 15.6 4589 2.313 360797 288636
Carpinus laxiflora 1.7 9102 5379 91446 73156
Pinus densiflora—Q. servata 25 6090 3.088 77190 61752
Q. variabillis 2.5 5197 2.884 72108 57685
Acer mono— Q. mongolica 25 4589 2.331 58230 . 46584
Stewartia koreana—Zelkova servata 01 6322 3.951 3951 3160
Pinus koraiensis 0.6 4211 1.642 9853 - 7882
P. rigida 0.6 2308 0.750 4501 3600
Larix leptolepis 0.8 - 2015 1.310 10478 8381
Cultivated area 4.0 '

Deforested area 11

Water reservoir 0.6

Total 98.2 2518676 2014936

2o ge HTolXw AR w4 Tt BYFE 11 F e AoE 4FEnh uRirree
2~24cme] WY A9 IE BEE HojY 4~6cmolAE 12%9] ook nzUFe ¥4 EASL
JE AZUYFE 8~18cm?] HH 3er 8em o3t o A= 13, 18cm ]3] o AAES]
2L EFHUT =57 AASAL JlojM BRSO TEes Holzh dojd A AAE gk

2%
4 AgREY
FZAES} B olste] £RY 4 42F N $ITY FRIARA) FT40E o] BARHT
AEgRERS TARG. A o8 JAEAY BIARE Fold Y NBAZTL UK Table

ZAAY e & AEHE2FL 2014,936ton oY o WWAT HFE AEHEZFL 20,519 ton/km?

E T UEAT @EFY e AMoURETElA 5379mY/100m* e 2 A TP Flon vy
—“EURETE 3951, EFUFETE 3401, AR —EFUFTE 3,088, AUETE 2,713, ABAUEEE
2,313, A2 2884 mY/100m29] e Rath HaA4d BXaE Mojura®gam iR Tgd
Aol EEFo :Lit‘r Az Arol BXFHE AZUT TE LUTTSA B =7 Jepdo.

olB T EIH}E FAAXAN ARALd o2k T WEHE X Ao}

SHH Miami modeld] €3t productivity levele AT 7202 AAE A3 1513 g/m¥yr, @ FFHo =

A A= 1,618 g/m*/yrE VEMRT. wEhA B SERAbe] gidEE 982kmPdlAe] |t &L
148,606~158,888 t/yro] E3lth. W EZAL A3 AEH F AEHSTFL 2,014,936 tono| 22 FH SHESTE
127~136d02 AN=AT
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Z 0

1990 89 6UHE 89 110714 $2AUH) FYREEARY AFARoRA SAGY) AYE 24D
s g 2

L zeagys ARRE AgsnE /FH0E WI(SBAS) 55C - month ol4e) BRuRRsy
el Sack

2. Z—M ¥hgd o5l HEIHE EFF Z2Y PUETE, FHIETE, AUELHE, =4uT
—ZEbREE, A2uREe, n2durEd, 24T 7] AT Yo AR, I 9 A,
URzYA, 7ldadizad], dEAd2FE2dA 9 ) A2 FEET

3. o] AATHL F8F FAA ART X7A, TR AFRNA AAEAA Y AT A Ao
VR, 2A4UR-EUREE, E3URETE, SRR, 12URTE, AguRTE, AUET

2o Hld £AE HAh

4. FSAART FHA7|ARZ L MoIEF A 091mY/100m*E 7FE Z.on, 2T 0.64m?/100m?,
23R —EUEES 0.63mY/100m?, 3 0.57m?%/100m?, FF VR 0.52m?/100m?, A2 T
T 0.46m%/100m2e] <53tk _

5. T d9udY T4 L2AURETEA 27502 7P B3, =A4UE - SHURE A
6Zo2 714 Ak SFUEFY, Nojurgs, AZurFHdaE 16~19%, TS 407
A Z2t 24, 2552 VEych

6. DBH class =X 7} TN £xge BXE Hd AT g4 glov FHUTELAe
DBH 2~24 cm HYoA A9 31 ¥=E Yetych 597] DBH 4~8 cme] 3T {529 ¥l=7t Eot
AHole 2FIFTHo 2] o7t AEL AvFEFEe] B9-oE 10 cm 0|31 AVE {f-5o] HHEA]
% W Ul2-4do] 243 DBH 5cm ©]8te] A2UF f50] A2k §lo] AUF-EoZ AL fA2 ZeEs
Holx g=rh

7. Ml BE2AL] 9)5te] EAE ABFE L & 2,014,936 ton.2 2 A 20,519 t/km?ol] AFaet. T Miami
modeldl] €3t productivity level& 1,5183~1,618 g/m¥/yr2 FA =Yt & #=ge] SAJISFE 12.7~13.6
dog ﬂl&ﬂ%ﬁ} :
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