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Abstract: Data from an investigation of vulnerable conifer species in the subalpine zone in Korea obtained by the
Korea Forest Service in 2017-2018 and monitoring research conducted by the National Institute of Forest Science
since 2014 were used to analyze the status of distribution and growing condition of three major conifer species (4bies
nephrolepis, Abies koreana, and Picea jezoensis) in the subalpine zone in the Baekdudaegan protected area. The
distribution area of the studied species in the Baekdudaegan protected area was ca. 74% (8,035 ha) of the total
distribution area in Korea, indicating that Baekdudaegan is a core area for conservation and restoration of subalpine
conifer species. From decline index [4. nephrolepis in Mt. Taebaeksan and Mt. Deogyusan increased by 77.3% and
29.6%, respectively; A. koreana in Mt. Jirisan (Chunwangbong Peak) increased by 45.2% in four years; and P.
Jjezoensis in Mt. Jirisan (Chunwangbong Peak) increased by 47.8% in two years] and seedling frequency (lower
frequency of newly recruited seedlings than dead seedlings) results, the studied species are expected to face difficulties
in sustainability. In contrast, at Mt. Seseoksan and Chunwangbong Peak in Mt. Jirisan, the health of trees and seedling
frequency showed a partial tendency to recover and increase. In addition, we identified the relationship between the
decline index and seedling frequency. These results will support the implementation of conservation strategies for
vulnerable conifer species in the subalpine zone.
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Table 1. Canopy density class of subalpine conifer trees.

Class Code Description

Very o < . . 5

Sparse 5% < Canopy density of conifer trees < 10%

Sparse B 10% < Canopy density of conifer trees < 25%
Medium C  25% < Canopy density of conifer trees < 50%

Dense D  Canopy density of conifer trees > 50%

(b)

Baekdudaegan Area

- Core Zone
- Buffer Zone

Figure 1. National survey areas (a) of subalpine conifer forests (Kim et al., 2017) and Baekdudaegan Protected Area (b).
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Table 2. Status of the monitoring sites on coniferous tree species in major subalpine zone in the Baekdudaegan.

Initial Monitored year

Numbers of monitoring sites

Mountain

Study speices

investigated year the 1% the 2 (total area, m?)
Seoraksan 2016 2018 2020 27 (7,300) AN
Gyebangsan 2015 2017 2019 32 (6,150) AN, PJ
Taebaeksan 2016 2018 2020 20 (8,000) AN
Deogyusan 2016 2018 2020 20 (8,000) AK, PJ
Jirisan 2015 2017 2019 37 (8,925) AK, PJ

% AN: Abies nephrolepis, AK: A. koreana, Pl: Picea jezoensis
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Figure 2. Distribution area of subalpine conifer tree species.
Different colors in each bar indicate canopy density of the species.
(AK: Abies koreana, AN: A. nephrolepis, PJ. Picea jezoensis)
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Figure 3. Ratio of distribution area in core/buffer zone in
Baekdudaegan area.
(AK: Abies koreana, AN: A. nephrolepis, Pl. Picea jezoensis)
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Table 3. Distribution area of conifer tree species in Baekdudaegan area. (unit: ha)
Site Abies koreana A. nephrolepis Picea Jezoensis
Sangbong - 13.9 -
Seoraksan - 1,238.6 -
Jugeogbong-Garibong - 117.8 -
Jeombongsan-Mangdaeamsan - 6.8 -
Hwangbyungsan - 93.4 -
Odaesan-Gyebangsan - 429.3 4.0
Cheongoksan-Dutasan - 40.0 -
Baegunsan-Hambaeksan-Jangsan - 60.3 1.7
Taebaeksan-Cheongoksan-Guryongsan - 326.3 -
Sobaeksan - 1532 0.5
Huinbongsan - 31.6 -
Sokrisan 0.6 - -
Deogyusan-Namdeogyusan 386.5 - 1.0
Jirisan 4,949.2 - 312.0
Sum 5,336.4 2,511.2 3193
o AASh= F - AHUES] S A A 2. ol X w=d grEo| USAEIE H oEILR
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QARAAYe] 2 HEST otk FARFRL SelAbn o] Bulak BulubRs 77.3%, a4t BHUES 20.6%
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(a) Abies koreana

Figure 4. Distribution

(b) A. nephrolepis

.
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(¢) Picea jezoensis

of three conifer tree species in Baekdudaegan area.
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Table 4. Changes of the mean Decline Index of coniferous tree species in major subalpine zone in the Baekdudaegan.

Investigated year

Mountain Species Analyzed area 2015 016 017 2018 019 2020 Remark
Seoraksan AN Total - 0.30 - 0.27 - 0.29 p>0.05
Gyebangsan AN Total 0.04 - 0.07 - 0.07 - p>0.05
PJ Total 0.09 - 0.09 - 0.00 - p=04
Taebaeksan AN Total - 0.21 - 0.22 - 0.37 p<0.05
Deogyusan AK Total - 0.35 - 0.42 - 0.46 p<0.05
Total 0.45 - 0.42 - 0.46 - p>0.05
Nogodan 0.40 - 0.50 - 0.48 - p>0.05
AK Banyabong Peak 0.85 - 0.85 - 0.82 - p>0.05
Seseok 0.45 - 0.36 - 0.35 - p<0.05
Jirisan Chunwangbong Peak 0.33 - 0.34 - 0.49 - p<0.05
Total 0.36 - 0.24 - 0.31 - p>0.05
Py Banyabong Peak 0.41 - 0.35 - 0.28 - p>0.05
Seseok 0.53 - 0.09 - 0.18 - p>0.05
Chunwangbong Peak 0.28 - 0.25 - 0.37 - p<0.05

X AN: Abies nephrolepis, AK: A. koreana, PJ: Picea jezoensis
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Figure 5. Change tendency of the Decline Index.
(AN: Abies nephrolepis, AK: A. koreana, PJ: Picea jezoensis)
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Table 5. Changes of the mean crown vitality of coniferous tree species in Taebaeksan, Deogyusan and Jirisan mountains.

Investigated year

Mountain Species Analyzed area Remark
2015 2016 2017 2018 2019 2020
Taebaeksan AN Total - 3.31 - 3.13 - 2.70 p<0.05
Deogyusan AK Total - 3.58 - 3.62 - 3.63 p>0.05
AK Seseok 2.09 - 2.68 - 3.04 - p<0.05
Jirisan Chunwangbong Peak 2.84 - 2.78 - 2.61 - p>0.05
PJ Chunwangbong Peak 3.25 - 3.37 - 3.28 - p>0.05
% AN: Abies nephrolepis, AK: A. koreana, PJ: Picea jezoensis
Table 6. Rate of change on the health condition(%) during four year.
Mountain . Rate of change on the health condition (%)
. . Species Analyzed area
(investigated year) AB, AD, AL, AF D DS
Taebaeksan
(2016, 2020) AN Total 86.1£1.2 0.2+0.1 13.7+1.2 7.6£0.9
Deogyusan
(2016, 2020) AK Total 89.5£1.1 4.6+0.8 5.9+0.9 5.9+0.9
Seseok 89.3+£0.7 6.3£0.6 4.4+0.4 3.7+0.4
Jirisan AR Chunwangbong Peak 70.5+3.1 7.4x0.9 22.1+3.0 14.842.5
(2015, 2019) gbong S543. 4+0. 143, 842,
PJ Chunwangbong Peak 79.6+3.9 11.9+1.9 8.6+£3.2 8.6+£3.2

% AN: Abies nephrolepis, AK: A. koreana, Pl: Picea jezoensis, AS: Alive standing, AB: Alive Broken, AD: Alive Deadtop,
AL: Alive Leaning, AF: Alive Fallen, D: Dead, DS: Dead Standing
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Figure 6. TWI in monitoring sites on conifer tree species.

ol sl aelo] Hel.
olof| Ft Y=L E| =T}t F7FeE 39 o] U EE N
© sks magEe B Ak e 2l 4
¢, RRFY ofehr FANEA A7) 24 B4
%oz 91 39 BES GO} ARl 28
%08 293 T3 x5 UEtiFigure 7(a)].
717t Woll B+t %‘EﬁﬂﬂEﬂ 29.6% S7Fet EFAkE]
wlwst 2o, 1 gt
H 3l w9~ 2]of E&of {27t
HtHFigure 7(b)].
: Lo} ZhEu|U R of it
%, 33%* 7FA3FA cHFigure
7(0)]. -rzaej HIi —5’::‘75 ] w2y AR E o ZA}
A7) clef el $EE R0l o, 712 el 22
10 em v)REe] 7RA|4=7}F oF 18.7% &SIt} 712H]
A7} 3271 2AO A F8E WALl et A 2L
10 cm T9ke] WA= 16.7%7F 248 THFigure 7(d)].

2
T
d
rl
2
ut)
T
n
1o

Fsle ] o
Aelat A



68 BEILARHEGEE AT A1S (2022)

Table 7. Frequency change of conifer tree species seedlings in major subalpine zone in the Baekdudaegan. (unit: n/ha)
. . Frequency of seedlings (n/ha)
Mountain Species Analyzed area "
The 1* The 3"
Seoraksan AN Total 402 785
AN Total 60 49
Gyebangsan
PJ Total 38 6
Taebaeksan AN Total 293 282
Deokyusan AK Total 3 30
Total 1,176 1,053
Nogodan 113 56
AK Banyabong Peak 1,231 2,277
Seseok 1,306 898
Jirisan Chunwangbong Peak 1,339 1,183
Total 463 313
Pl Banyabong Peak 42 8
Seseok 33 50
Chunwangbong Peak 817 547
% AN: Abies nephrolepis, AK: A. koreana, PJ: Picea jezoensis
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Figure 7. Frequency changes of seedlings.
(AN: Abies nephrolepis, AK: A. koreana, PJ: Picea jezoensis)
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