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Distribution Status and Age Structure of Abies holophylla Population in Sudo-Am Temple Forest.
Choi, Byoung-ki* and Chang-woo Lee' (Department of Molecular Biology, Dongeui Univeristy, Busan
614-714, Korea; 'National Wetlands Center, Changnyeong 635-833, Korea)

Abstract  This study was aimed at looking into the distribution status and age structure of Abies holophylla
population in Sudo-Am temple forest. It was found that a total of 302 individuals of Abies holophylla existed
which were more than 2 m in height within the study area. Furthermore the population size is one of the largest
in the southern region of Korea. The CBH of Abies holophylla ranged from 1.5 cm to 500.8 cm. Age structure
of Abies holophylla looks like a gourd-shaped bottle. This means that they have an unstable structure status and
do not survive very long. This status results from a variety of factors including, vegetation succession, anthro-
pogenic activities, and global warming. The environmental characteristics of Abies holophylla population was
931+£64.5m in mean altitude, 19.2+8.7° in mean slope in the northeastern and southeastern area of the slope
direction, and 1,324,323 + 174,459 wh m 2 in average of direct normal irradiation. Among the site environmental
factors, the significant ones which influence the potential habitat for Abies holophylla distribution were chosen
using the MaxEnt model. According to the results of this study, altitude and slope were found as the important
factors. The average value of environmental conditions by ROC analysis were altitude 903.2 m, slope 20.04°,
irradiation 1,352.248 whm 2, and the southeastern aspect.
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Table 1. Environmental variables and data processing.

Category Variables Data processing Data type
Elevation DEM Continuous
Terrain attributes Slope Surface analys.is (slope) Continupus
Aspect Surface analysis (aspect) Categorical
Average annual solar irradiation Surface analysis (irradiation) Continuous
.o . Coordinate data Field survey (Garmin Oregon450) Continuous

Species information . . . .
Circumference at breast height Field survey Continuous

127°09'00"E 127°09'30"E 128°00'00"E 128°00'30"E
Study area n
35°02'00"'N 35°02'00"'N
=4 35°01'30"N

35°01'30"N

127°09'00"E 127°09'30"E 128°00'00"E 128°00'30"E
High: 1315m N0 01503  0.6Kilomet
Altitude A e
Low:490m /A

Fig. 1. Geography and Abies holophylla population distribution of study area (2013).
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Fig. 2. CBH distribution and age structure of Abies holophylla population (2013).
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(2013).
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Fig. 4. Correlation between altitude and CBH of Abies holophylla
population in Sudo-am temple forest (2013).
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Table 2. Goodness of fit and average value of environmental
conditions by ROC analysis.

. Percent Permutation Sample
Variable R .
contribution importance average
Altitude (m) 46.1 42.8 903.2269
Slope (*) 40.2 31.9 20.04892
Irradiation (wh m?) 11 19.5 1,352.248
Aspect (*) 2.6 5.8 114.6801
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% 903.2m, AALE 20.04°, A% FdxF 1,352.248
whm™, AbHu}sF FEAbE (114.68°)8] Aoz 3qlH
om, ASF AT v Aol B
3o 7AZE 98 ROCTZAL] AUCY] o]k 240
o]FolZ . AFA AT A FEA S 0.024=2
a=A Exse, AUC 32 09172 239 22 o]
o g 23e /X Aoz epdd (Fig. 6).

M g

FEgt AR Fa A AVHRAlZel st
Fx33 9 dFREAe] o] FoHTh F 30270A =

ozl FHAY HY Fre| JHAZE Fx2 FlF
glom, FvEH 1.5~500.8cmel] o]z thokil o
o] AL BE7F FlEH = AV A
ATz BMA} BeAd s F2E Yy, 15

Yrez Ge mee) 28 w50 FEE A
ol e Holxlsl, ASIH 29l 715 Sol

2 nelt §9)

i
lo
in
32
v
I
(B
o
=
2
&
iy
rlo
(Z k
it
f



whm? 59 zAdN e wixz 23ds= 7o
2 #elF 9t} MaxEnt 238 o] 83t A 2|4
f37te] =2H o AERE A d7AY e 51
Al AeE PAstT e Aoz FelEglon,
R SAS, 7§*P£°ﬂf‘1 ¥o Il e nok ANAZ

rﬂ
}:o
r&

BAAF FHA 2 A A A
= m, ﬁA}E 20.04°, od‘ E——‘Z—a]:
1,352.248 whm 2, %A}rﬂ(m 68°)¢l Aoz FalE

Fo FF AR wz} e
97,24 2 39, w52 9% ,m w2 olalsh o)a
2 qee & 4 9l Aoz PEd

oxl
=2
of
ko
=
A
(]

REFERENCES

Box, E.O. and K. Fujiwara. 2012. A comparative look at biocli-
matic zonation, vegetation types, tree taxa and species
richness in Northeast Asia. Botanica Pacifica 1: 5-20.

Hong, K.N., Y.C. Choi, B.Y. Kang and Y.P. Hong. 2001. Spatial
genetic structure of needle fir (Abies holophylla) seedlings
on the forest gap within a needle fir forest at Mt. Odae in
Korea. Journal of Korean Forestry Society 90: 565-572.

Jeong, M.H., C.H. Kim, B.S. Kil, H.G. Yoo and S.E. Shin. 1997.
The forest vegetation of Mt. Kaya national park, Korea.
Korean Journal of Ecology 20: 145-151.

Kim, J.S., G.T. Kim and K.B. Yim. 1989. The actual vegetation
and degree of green naturality in Gaya mountain national
park. Korean Journal of Environment and Ecology 3: 1-15.

Kim, J.W. 1992. Vegetation of Northeast Asia, on the syntaxon-
omy and syngeography of the oak and beech forests. Ph.D.
Diss. University of Vienna.

Koo, J.W. 2014. A study on characteristics of vegetation struc-
ture and management planning of the Pinus densiflora for-
est in Gayasan National Park. Ph. Master. Thesis. Univer-
sity of Seoul, Seoul.

Lee, D.H. 2009. The Analysis of Forest Vegetation in Mt. Sudo

Recreational Forest Area. Ph. Master. Thesis. Kyungpook
National University, Sangju.

Lee, D.Y. 2012. A study on characteristics of vegetation struc-
tures and restoration measures for the vegetation landscape
in the cultural landscape forest of Unmun temple, Cheong-
do-gun, Korea. Ph. Master. Thesis. University of Seoul,
Seoul.

Lee, K.J., J.S. Kim, J.W. Choi and B.H. Han. 2008. Vegetation
structure of Abies holophylla forest near Woljeong temple
in Odaesan national part. Korean Journal of Environment
and Ecology 22: 173-183.

Lim, J.C. 2012. A Phytosociological Study of the Maeul-soop
in Korea. Ph. D. Thesis. Keimyung University, Daegu.

Lim, J.H., M.Y. Shin, C.Y. Lee, Y.Z. Ko and Y.W. Chun. 1992.
Regeneration methods and tending practices for Quercus
mongolica-Abies holophylla natural mixed stands-popula-
tion structure of Abies holophylla in disturbed mixed
stand. Journal of Forest Science 4: 29-44.

Ministry of Environment and NIER. 2012. The Research of
Ecological Landscape Excellent Area. NIER. Incheon.

Nam, S.Y. 2001. Study on the Vegetation Structure and Environ-
ment of Abies holophylla Forest at Woljongsa Area in
Mt. Odae National Park. Ph. Master. Thesis. Kangwon
Univerity, Chuncheon.

Park, K.W., Y.H. Kwon, K. Choi and S.H. Oh. 2005. Forest
vegetation and floristic studies of Mt. Gaya national park
-especially on the Danji-bong area-. Korean Journal of
Environmental Biology 23: 1-20.

Park, S.W. 2008. Vegetation composition and structure of Abies
holophylla-natived forests around Yeongnam region. Ph.
Master. Thesis. University of Sangju, Sangju.

Phillips, S., R. Anderson and R. Schapire. 2006. Maximum
entropy modeling of species geographic distribution.
Ecological Modelling 190: 231-259.

Quenouille, M.H. 1949. Approximate tests of correlation in time-
series. Journal of the Royal Statistical Society 11: 68-84.

Shin, M.Y., J.H. Lim, Y.W. Chun and Y.Z. Ko. 1992. Regener-
ation and teding practices for natural mixed stands of
Qercus mongolica-Abies holophylla. 11. prediction of
future stand structure using rate of increment. Journal of
Korean Forestry Society 81: 146-155.

Yim, K.B. 1991. Forestry -main point-. Hyangmunsa. Seoul.

Youn, Y.I. 2002. Preliminary study on naturalness of Korean fir
(Abies holophylla) stand in Mt. Sorak. Korean Journal of
Environmental Biology 20: 287-293.





