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Vegetation Change of Long-Term Ecological Research (LTER) Site of
Abies koreana Forests in Hallasan Mountain (Yeongsil Area)

Song, Kuk-Man and Kim, Jae-Hoon

Warm Temperate and Subtropical Forest Research Center,

National Institute of Forest Science.

ABSTRACT

This study sought to analyze changes in the vegetation structure and species diversity indices in the
Abies koreana forest in the Yeongsil area of Hallasan Mountain and establish basic data for Long-Term
Ecological Research (LTER). The results show that the number of woody plants per lha has increased
by 804 (45.1%) from 1,781 to 2,585 individual plants, whereas the number of live A. koreana did
not change much with 796 individual plants. The number of dead tree plants, however, jumped by
807 (82.2%) from 982 to 1,789 plants. With other tree species, the number of live individual plants
increased by 807 (82.2%) from 982 to 1,789 plants, whereas the number of dead plants increased by
31 from 10 to 41 individual plants. Results of the average importance index analysis show that the
number of A. koreana decreased, while the number of Weigela subsessilis, Rhododendron yedoense for.
poukhanense, and Magnolia sieboldii increased. The species diversity index increased by 6.7% as per
the maximum level in the upper layer and by 7.2% in the lower layer, respectively. Results of the
stem morphology analysis show that the number of AS type was highest with 700 individual plants
among A. koreana, while their distribution by type shifted from AS>AL>DS>DB to AS>DS>AL>DB.
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As for other species, the AS type was most abundant with 1,580 individual plants, while their dis-
tribution by type shifted from AL>AS>AF>AB to AS>AL>AB>AD. The number of newly sprouted
tree plants has increased from 420 in 2014 to 453 in 2016. Of the individual plants that were alive

in 2014, 23 were found dead and 33 individual plants younger than 3 years old have been newly added

to the group. The number of deaths after 2014 was highest among the 2 years olds, whereas the number

of 2 years olds that sprouted in 2014 was highest among the newly sprouted tree plant group. In the

A. koreana forest in Yeongsil, the density of other species was rising rapidly with the exception of

the dead and live A. koreana. The occurrence of new tree plants is decreasing rapidly, thereby confirm-

ing the rapid change in the area’s vegetation structure. Therefore, there is a need for continuous

long-term ecological research to monitor vegetation change. It can also be used as a basic data for

efficient restoration research.
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Figure 1. Location map of Long-Term Ecological Research (LTER) site of Abies
koreana forest on Yeongsil area in Hallasan Mountain.

2013; Papadoulos, 2016; Tiwari et al., 2017).
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Table 1. Characteristics for the study site in Yeongsil area of Hallasan Mountain

Characteristic Value Characteristic Value
. N 33° 21338 "E 126° o
GPS coordinate 307 28.6 " Slope(°) 0~10
Altitude(m) 1,650 Topography Middle Slope
Aspect(®) Northwest ~ Northeast Coverage of rock(%) 10~90

m)e] RFARE 25705 Al Eglele] A=
2T ol FLARE 39 e
AAE WEe 2 a7, &1, 8%, A5
7, 27198 =& 216k thLim, 2004). 2009
a7 201610 ZAMERE o] &3 EAF Y
5 w3, 529 @ W A5y W,
Curtis and Mclntosh(1951)2] S 235 &35l
WEEE Hepd A ex]E AlLtsta, O]‘E‘
Z[’$Z(Upper layer), 3l=(Lower layer), %

23 %L%&EXIT
MIV)$} Shannon
Indx(Pielou, 1975)°] 2|3+ FTFUTA]4~(Species
Diversity index: H’), ZtlE T4 =(H max), 7
—O—J_(Evenness 1), $HZ(Dominant: D)E Ak

52 Hlwstsith

Z(Herbaceous layer)] &

(Mean Importance Values:

MIV = [(Upper layer IVx3)+(Lower layer
IVx2)+(Herbaceous layerx1)]/6

IV: relative density(RD)+relative frequency(RF)

+relative basal area(RB)

H’ = ->PlogPi, Pi = ni/Ni (£
ZIWA Feke] M)
log S, S = &5

Y = H/ Hmax, D’ = 1- J

io] vebd o}

H’'max =

58 Z7] Fee ANAEAT 24Py
H O Z(Lim, 2004; National Institute of Environ-
mental Research, 2009) 97} -+3[AS (standing
alive), AB(broken alive), AL(leaning alive),
AF(fallen/prone alive), AD(standing alive dead

top), DS(standing dead), DB(broken dead),
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Table 2. Change in location environment of Abies koreana forest in 2009 and 2016

Forest status 2009 2016
Ratio of gravel (%) <1 <1
Coverage of Sasa quelpaertensis (%) 0~95 0~95
Total vegetation coverage (%) 60~98 60~98

Height (m)/Coverage of upper layer (%)

5.0(4.0~8.0)/34.2(0 ~80)

4.8(4.0~5.5)/56.6(0 ~70)

Height (m)/Coverage of lower layer (%)

2.4(1.5~3.0)/50.025 ~70)

2.1(1.7~2.5)/43.6(25 ~ 65)

Height (m)/Coverage of herb layer (%)

0.8(0.2~ 1.2)/67.0(30 ~90)

0.8(0.4~1.0)/68.8(35 ~95)

Table 3. Distribution status(2009 and 2016) of Abies koreana and the other species in LTER site(lha) A. koreana
forest in Yeongsil area of Hallasan Mountain

Height . , Average of
Population Max. Basal Area (cm) DBH(cn)
Species Year | Max./Mean. DBH
Alive | Death (cm) Alive Death <10 | =10
(m)
2009 5.85/3.07 799 190/ 305 81,209.1|  19,969.9 54/ 129
A. koreana
2016 5.90/2.39 796 312| 333 84,5279  32,729.9 58/ 151
The other 2009 4.83/2.53 982 10| 250 32,373.6 1,284.9 4.7 8.5
species 2016 5.00/2.34| 1,789 41 252 51,712.2 2,136.9 47| 129
Total 2009 5.85/2.80| 1,781 200/ 305 113,582.7) 21,254.8 5.1 10.7
ota
2016 5.90/2.37| 2,585 353| 333 136,240.1|  34,866.8 53| 140
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718t L Sen I AWAZE 7V Bl ST
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National Institute of Environmental Research,
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Figure 2. Distribution of DBH (cm) classes of Abies koreana and the other species in Yeongsil area of Hallasan
Mountain.

Table 4. Change of mean importance values (MIV) in Yeongsil area of Hallasan Mountain

Scientific name MIV
2009 2016

Abies koreana T35 83.74 78.27
Taxus cuspidata % 58.18 58.82
Prunus maximowiczii 2H7NHAUF- 40.90 35.04
Weigela subsessilis Y§ 25 16.16 20.41
Quercus mongolica 2125 31.58 20.38
Rhododendron yedoense for. poukhanense *F2%: 9.51 19.13
Magnolia sieboldii FZEUF 10.09 16.89
Juniperus chinensis var. sargentii T35 2.72 9.13
Rhododendron mucronulatum var. ciliatum B E 11.59 9.03
Symplocos chinensis for. pilosa =85 471 7.60
Berberis amurensis var. quelpaertensis 3| &5 1.95 6.60
Betula ermanii A}2~d| U5 8.73 425
Pourthiaea villosa =25 8.83 246
Lonicera maackii 325 0.52 228
Euonymus hamiltonianus 78145 1.94 1.85
Sorbus commixta P}7}E 3.58 1.80
Euonymus alatus S5 0.00 1.13
Vaccinium japonicum Aol ApU-5- 0.00 1.11
Smilax sieboldii 37 A= 0.00 0.94
Viburnum sargentii g5 0.00 091
V. furcatum EHUF- 1.87 0.76
Acer pseudosieboldianum &35 0.82 0.42
Sorbus alnifolia E¥|}5- 0.79 0.42
Acer pictum subsp. mono L2 U 0.00 0.38
Empetrum nigrum var. japonicum A %] 1.78 0.00

Total 300 300
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Table 5. Diversity indices(2009 and 2016) for tree and shrub layer of Abies koreana forest in Yeongsil area of

Hallasan Mountain

No. of Species , Evenness Dominance
Layer Year Species diversity (H’) H'Max ) D)
2009 15 0.645 1.176 0.549 0.451
Upper
2016 19 0.787 1.279 0.615 0.385
2009 17 0.817 1.230 0.664 0.336
Lower
2016 15 0.865 1.176 0.736 0.264
o] HAFLEE 83.74°14 201613 78.27% 4 skl 7007HA = 7Y Bkew, &7171 7189
T ToET gAhsleH, et 2od9q AA 2peks HAIAL)7E 13270 Ao A 5470 A =
95 H A9 Fa T ANEA - Al °F 60%7} stttk 2 F3 ] WskE AlF
Z2URE 7145k v sl g ol Ao 2 Hlwgt A AFA A A ] -
Wb, A& b 5 B wol AS fF@olH, 7] A A=
7t STkt 9 7SR el B F& ol 22AAWDE £717F F2AA
L&A A A5Fo g4 /A Aeh= WA (DB) = et 53] T

7B £, AWHEAIYE 5] AT 5
7HTable 3)= <18} ofaitd) Adsd A4 7
zZ7) M3kt &S HolFTH(Research Insti-
tute of Hallasan, 2007; Lee er al., 2010).
Table 5% oY%, HUFdds, A=,
FHEE AR Aitolth. SRFTFE 430l
4% 7o, stEe 2% AT
S = AE 0067, 5+ 00727} Z71eksTh
2o EFUYE Z71= Antos et al(2008),
Lim and Lee(1991), Song(2011)$} Zo] =A%
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TAUTE A 7|e T ALF>AS
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Figure 3. Population change of species of stem vitality of Abies koreana and the other species in Yeongsil area

of Hallasan Mountain.

Table 6. Change of population and average height by age class of Abies koreana seedling in Yeongsil area of

Hallasan Mountain

Age
Year
5> 5~10 10~15 15< Dead Total
. 2014 264 136 13 7 - 420
Population
2016 133 248 40 9 23 453
. 2014 13.0 25.7 42.6 85.1 - -
Average height (cm)
2016 12.1 235 382 85.9 - -
Table 7. Population distribution by age of dead seedling in Yeongsil area of Hallasan Mountain
Age 1 2 3 4 5 6 7 8 Total
Dead seedling 3 10 4 3 1 0 1 1 23
New seedling 8 16 9 0 0 0 0 0 33
= 7 pAse] s 8 E7]9 AL B4 o 7P wdster, AEA BT Ae Ay
Fol| 71&0 MM At $8 FEoR —%e} 201403 2Rl 203 A7t 71 ok v
QWA $Aom At JHUE Hln ] W W BFA A5 BAFE wol Ao 24
%ol Zow gedd, 59 chTable 7). A9 A%AA 7t 344 7t
el glom, wAEE A5 va 2k
5. Xl 2y s} e A Sl w=A FAEL gl T
A%AHL A% e TAGR £ BPY  AUR go) b ASH0R BT Aoz

AV A T2 Ao wl§- Fag J&L 3
A Boh AU A5 201439 420704 9
A 2016\ 45370A 2 =718+ th(Table 6).
20140 Arolold A Fol A 23703 = FA
om, 34 wigke] 33704 7F Al FA LAYSA
t}. 20140l = 594 mlgke] A7} 7P Bk
Agk 20169 59 o] 108d v|Rke] A 7
7P Bokt 2014\ o] 2 Xge 2340

SS9t} obAlo} Y E(Qinghai-Tibetan Plateau)
E‘Efﬂ'b O]-.T_V\]' AbleS*"«] Y £
S Aol A]

F1 =7} vl
A ol A gt zlﬂ} ‘%‘*@6}1 o] I
317} WA 8= 2 ck(Dang et al., 2010).
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