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Spatial Distribution and Vegetation-Environment Relationship of
Forest Vegetation in Ulleung Island, Korea

Lee, Jung-Hyo*, Hyun-Je Cho and Tae-Chul Hur
Department of Forest, kyungpook National University, Daegu 702-701, Korea

ABSTRACT: This study was carried out to classify all forest vegetation types in Ulleung Island, Korea using
the methodology of the Z.-M. school's phytosociology, and map out the spatial distribution patterns of those
vegetation types. The forest vegetation was classified into the mountain forest type (Acer okamotoanum
community group) and maritime forest type (Artemisia scoparia community group). Vegetation units at the
community level were divided into three categories; six communities, sixteen groups, and seven subgroups,
giving a total of 22 communities. Total area for mapping was 5,544.9 ha, of which Fagus engleriana community
accounted for 1,952 ha (35.2%), Hedera rhambea community for 1,196 ha (21.6%), Camellia japonica community
for 1,104 ha (19.9%), Sambucus sieboldiana var. pendula community for 612 ha (11.0%), Aster spathulifolius
community for 506 ha (9.1%), and Tsuga sieboldii - Pinus parviflora community for 174 ha (3.1%). According
to canonical correspondence analysis (CCA), variables such as Mg®, pH, Ca® were positively correlated in
maritime vegetation types, and variables such as total nitrogen, carbon content, C/N ratio and cation exchange
capacity (CEC) were highly correlated in mountain vegetation types, respectively. The sea level and the slope
direction were not showing regular trend as a factor to decide on species diversity, evenness and richness in
this research area. But it seems to be affected by topography, slope degree and dominance vegetation.

Key words: CCA, Forest vegetation, Spatial distribution, Ulleung Island, Z.-M. Phytosociology

M B2

k1

$EEE BT debrtusd @ AR 1 49 1 4
27215 ZRloa) 7ok e 5ol A ArAE 2
Yaa Qov), 55 4BTA AsHow F0e i 8
sk SRV E) GARAOIA A S weet kg e
BAR PR QIslel 2 FobE, WA B AGoE o)
FH)3 ek

A& Aol A%el
A9 87t g A
Felz ZA5 glo] A=e ol
o g e 2A Y welE e )R
ok A FYe 44 e o
2 A48 JHE ASH 0= FA5] 9
of 54 o] HES skt Qo] o
3, o A A e 9, 47
AL dZalo] B8, AAA A B

I~

O

X X
i orle

] ]

o=

ofN Al
i_v{‘
1>
o
1o
fie
i

Ho
%OL’
tfu

o
.
o,
N
uv)
T o N
R

sy
o X
B oft
et)
2
L)

r—.—f O.|>"_,
ofN X

i o J

x
e ok

o
Ru)
1%

N oo ¥ XN X

=

>q§'
ol
i)
K
=

o
AL

\

N
-

b S
=

o

o3

4y o 4y
N
>
o,
e

B

2
ol

gk A(Hampe 1982)0l14 A7 ofe] vhetoll A Ap=re] Ak
Al B3ok B 9l Aol 570w S8l 7] st
e &) A SAke A, A5 494 e
ool AR 2galo] op o'l WhioRE T 3714
X Fdo] AdH o EE A2}k 5% A
TARE B 1970~ 1980 thelli= 7] A48 24 1571 43
S3L, 199013t o ] ek Ao 54 B S
o A7E ol oAtk 2 ATRE ¥H1972), Y (1980,
1982), Kim (1988), 2= (1993, 1996), ©] 5{2000)2] A7} <)
o, 53] & 5(1996) w5 A AuA el S 7]
= 117] 391 &9, 1970 b9l &9 2 1) HF okl &
A= A w3k

2 ATE £S5 AN A 584 B B #e] =
ollA 7L 7)ol = A& e ] A4 Bele] f9s
F&E TrEskaL voprh A4 d9ieh 8790 4
A ek T

2 oHe

f oof rH

ZAR| H AL Y

D
* Corresponding author; Phone: +82-53-950-5745, e-mail: dgforest@hanmail.net



522 olFHE F J. Ecol. Field Biol. 29 (6)
EYONW] A BA R4 D 37 g ekt o] 1984, 71 5 1988).

SEEE AP o7 F7 130° 47 37" ~130° 56' 20", 5 AR 9] EUHABE) FAE 04~1.0 mo]a, EUZ ofejdl
37° 27" 2"~37° 33' 01"l 9IX|3kaL, HA] WA 7,255.9 haol™ = a0l WaL sPkslel FA(ph) 1E]aL o]5e] A &
o] AHd 2] 90] 55449 ha (76.4%)= 714 WS HAS Hh 3]9to] HAEof gitt. AlEwrEA|gei o2 OiFd, 2%
ahaL glow, thS-0 2 573%] 1,304.4 ha (20.0%), 71EF A/ 327.5 ofgol &atal AET AR B S B o o w i
ha (4.5%), W] 79 ha (1.1%) 5] o2 A5 JrkE5 Al S4BT A Q27 FReh, Begk $2)9) A sHA
2006). 7152 S < 30:d7H1971 72000)2] 7174378(2005) T4, A AEEo] & BslAR MaE A 2y vl 7]
715 Azl olebd At 71, A, o Aadge] 7t T B4 5o 25l $X9) 5 AEgol vt vjawA ¢
7} 12.3°C, 1,236 mm, 100 em 2 YERTE |94 548 2 wAe] il digot #E AEANS AL A, ZA 2 X2
0] A0151(983.6 m)S F4) 07 o] a1t 500 m olabt A AR ] Zpolof] whe} Thas Aol 7h ANARE A AT(1996)
A WA 9] 78% 2 AA|8kaL glom, Al ZAte] glofaf= 30~ o] Baro] wWEH 1213} 4194 944%0] F¥Esbal ok

SO oG o}, B4 o] P Ae] £ 10°0T3e]
QAL 6% Bkt QR oz 24T A7l 2 FA}
ofet SR g0 2 AR OR, Tueke b shrE @

7MY G, AR AR, 2UGA WAL W $3) AARAE 2005 U 20059 108 Abele] 9] 271
o 3 Re), P Qo] FHL o|Fa, 1 £A 3} Feryle] #AT 207 AdFig N BIPOR ZMEs)

g'url“-lru-
il ndaa s W Haag s p—
A
|
W * =\ ‘F anrumida
Lypngmm - N s '.---..
ielepliminl ol £~ et "
# ; R -
ekl
s - T
: w ¥
r L A
e ; L
o LN
e
1
——I .
T e
3 |
. .'I-;!'hll--n

; R 81 12T R e A
+ Samieneri & . - . "
- ¥ 3 =y iy
L 1 . 5
Livan L) =o' Rkl
e ' F Dk
o I.-i Tk
W [ Dekds
I g | Kiloavatinrs . =t j!r.{ﬂl
0 05 1 )
il g

Fig. 1. Map showing the study area. Black marks (dots) indicate the sampled 232 plots.
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Fig. 2. The condensation table of classified forest vegetation units in Ulleung Island, Korea.
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J. Ecol. Field Biol. 29 (6)

526 olFTE 5
dl—
15—
Jr ~Iah - I\'
mT,-I i Ifial -
i/ - { #
1“-'-. / Al l}.- * xﬁ-f’f
" sn / RO B
I-a A .:;:I e = ~ -.____.-
: %16 o e e it
b N\ERM ST
3 ' T .:-r'“- nE ' g I." L5 :5"-II 13 il
. s )|\
f 58 |
ot ““J‘?”f H \\ AZ
|.. I|
NIV
s ‘\_IS\ 87 *55
LE o -ﬂ
gal

Acds 1

Fig. 4. CCA (canonical correspondence analysis) ordination of 22 vegetation units and environmental variables of forest vegetation in Ulleung Island,
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Fig. 5. CCA (canonical correspondence analysis) ordination diagram with 22 vegetation units and soil characteristics of forest vegetation in Ulleung
Island, Korea (C: carbon, CA: Ca', CEC: cation exchange capacity, CLAY: clay, CN: C/N ratio, K: K, MG: Mg+, NA: Na', PH: acidity,

PPM: available phosphorus, SAND: sand, SILT: silt, TN: total nitrogen).
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Table 1. Physical and chemical properties of Ulleung Island forest soil by vegetation units
Chemical properties Soil texture
Vegetation Avail. CEC Ca™ Mg™ K" Na’
units pH N C CN P.0s Sand Silt Clay
(1:5) (%) (%) (%) (opm) (cmoli/kg) (%) (%) (%)
S1 5.60 0.15 248 16.49 43.11 20.57 7.68 3.78 3.33 137 33.70 45.00 21.30
S2 542 0.31 430 14.02 8.24 20.46 8.33 5.88 1.50 1.19 27.00 54.00 19.00
S3 543 0.22 3.04 15.20 4.58 22.22 7.40 5.00 1.72 1.60 31.60 47.20 21.20
S4 5.64 0.46 2.07 4.74 8.45 17.16 8.38 5.25 3.14 224 30.90 48.30 20.80
S5 5.76 0.59 5.70 11.90 8.53 20.24 8.18 4.23 1.71 1.46 28.10 52.00 19.90
S6 532 0.13 243 18.28 32.50 19.36 9.45 3.65 3.45 1.44 32.00 44.00 24.00
S7 543 0.30 3.62 12.23 4.68 22.88 7.65 4.75 2.15 1.54 35.00 40.00 25.00
S8 5.60 0.38 2.36 6.13 7.67 16.06 8.95 5.65 281 232 31.00 50.00 19.00
S9 5.00 0.51 8.90 13.40 15.30 22.40 3.40 2.80 240 1.20 38.00 45.00 17.00
S10 5.12 0.42 6.79 15.89 5.65 21.60 0.98 2.80 1.72 1.68 20.00 67.00 13.00
S11 4.56 1.00 18.68 19.43 21.41 29.15 1.13 227 1.75 1.23 14.60 73.40 12.00
S12 4.81 0.76 15.81 20.82 16.82 29.70 6.00 1.30 10.70 0.87 14.50 68.00 17.00
S13 5.09 0.52 7.81 15.03 10.03 21.78 1.90 1.45 1.86 1.71 42.80 29.70 27.50
S14 4.72 0.78 15.10 19.37 53.98 30.98 0.60 1.60 1.26 1.83 32.00 54.00 14.00
S15 5.59 0.51 8.68 16.76 4.64 21.23 3.37 243 1.19 1.58 32.20 53.70 14.10
S16 5.44 0.38 4.97 13.25 6.29 20.02 3.10 1.58 1.61 1.20 50.20 25.10 24.70
S17 4.73 0.74 14.74 19.96 50.38 30.89 0.55 1.75 1.22 1.76 29.70 55.20 15.10
S18 5.18 0.35 4.57 13.20 2.87 20.68 0.60 1.60 1.07 1.22 35.00 42.00 23.00
S19 4.95 0.57 10.02 17.52 7.28 24.86 5.20 2.10 1.02 1.36 30.50 50.30 19.80
S20 5.23 0.42 6.16 15.18 12.14 22.22 3.30 3.10 229 1.42 37.00 50.50 12.50
S21 5.07 0.47 6.35 12.90 6.49 20.79 3.37 1.68 1.20 1.34 22.50 57.30 20.20
S22 5.05 0.46 6.26 13.32 8.33 22.15 0.83 1.87 1.08 1.17 45.30 38.00 18.70
Barbour ef al. 1987). Table 2= A&, a3, APH AL 5 4AI8H kS 4 gldk AP AALele] Al E AT 3R
4 8201 A 00 g4s) LU SO A Sl SRS, SR shobt e ol
A= GFS T U AsE Bl 243 Aelrk ¥ FTF R 52 B UEhlio] AAPE 3000 el A= vk
A A Ie] AN A=HTE FHdEet FEE Slof 3 AFE AAshe AE A e e 84 agld
7V e g Uehis whe] SAel A gride ol g3 wa gl Row gl
= ‘5\}* A& VFERAITE AP Rk} sfitare] uhe Sk by FHdE, dAE, FH e 58 AAske aQlew
=A%) Waks $AR o Dl ot e flow & S A4Y, UE L AF, 8L, B4, HE 5 ol
L}E}L}L} 87 2 2|7} 912L.om dE 300 m o|Fkl A tiA) 77} & 4= AT} Whittaker (1965)= dio] S7}stel] wje}
40 vl 7] ek, £ IR S 58 8 ) oisialel olef 27l vl 29 5 5l oy
5 L stot B AR 0 m oA BEE &1 B s ok 4 ) 390l 43 5
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Table 2. Values of species diversity index in topography, aspect, altitude, and slope

J. Ecol. Field Biol. 29 (6)

Sites H' H'max I 1-I' R
Topography
Valley 205 + 044" 326 + 024" 0.62 + 0.12 037 £ 0.12 2690 + 697"
Lower slope 1.78 + 045" 279 + 0457 0.60 + 0.1 039 + 0.11 17.85 + 722"
Middle slope 175 + 042" 288 + 041" 0.60 + 0.10 039 + 0.10 1926 + 731"
Upper slope 177 + 037" 273 £ 0427 0.64 + 0.08 035 + 0.08 16.67 + 590
Ridge 1.65 + 040" 271 £ 045" 0.60 £ 0.09 039 £ 0.09 1647 £ 629"
Top 174 + 0417 272 + 0347 0.63 + 0.1 0.36 + 0.11 16.08 + 497"
Aspect & Altitude (m)
=600 157 + 0.49 280 + 070" 0.56 + 0.14 043 + 0.14 17.67 + 7.00”
East 300 ~ 600 1.78 + 029 286 + 0317 0.62 + 0.06 037 + 0.06 1826 + 539"
<300 1.83 + 033 3.00 + 0317 0.61 + 0.07 039 + 0.07 21.00 + 714
>600 140 £ 045 229 + 0717 0.62 + 0.15 037 + 0.14 1292 + 11.52"
West 300 7600 175 + 036 288 + 039" 0.60 + 0.70 039 + 0.07 19.16 + 7.05°
<300 1.84 + 039 275 + 0437 0.66 + 0.70 0.33 + 0.06 17.29 + 7.93"
=600 175 = 0.43 272 £ 0427 0.64 + 0.1 035 + 0.11 16.61 + 7.04”
South 300 7600 1.64 + 0.50 274 + 0517 059 £ 0.13 040 + 0.13 1748 + 7.79"
<300 1.81 + 048 286 + 043" 0.62 + 0.10 037 £ 0.10 19.05 + 7.06"
=600 175 + 041 284 + 0417 0.61 + 0.09 0.38 + 0.09 1833 + 689"
North 300 7600 1.70 + 025 286 + 029" 0.59 + 0.09 0.40 + 0.09 1825 + 5.127
<300 1.90 + 0.40 3.00 £ 0317 0.63 + 0.09 0.36 + 0.09 20.96 + 5.29"
Slope(°)
0710 192 + 047 3.05 + 046" 062 + 010" 038 + 0.10" 23.14 + 928"
10 720 1.87 + 0.40 3.02 026 0.62 + 0.12" 038 + 0.12” 2120 + 5.50"
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