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Abstract - Understanding of a carbon storage in a regional scale ecosystem is a very important
data for predicting change of global carbon cycle. Therefore, the real data collected in the var-
ious ecosystems are a very useful for enhancing accuracy of model prediction. We tried to esti-
mate total accumulated ecosystem carbon in Deogyusan National Park (DNP) with naturally well
preserved ecosystem. In DNP, vegetations were classified to four main communities with Quercus
mongolica community (12,636.9 ha, 54.8%), Quercus variabilis community (2,987.0 ha, 13.0%), Pi-
nus densiflora community (5,758.0 ha, 25.0%), and Quercus serrata community (402.9 ha,1.7%).
Biomass and soil carbons were estimated by the biomass allometric equations based on the DBH
and carbon contents of litter and soil (0~30 cm) layers collected in 3 plots (30 cm X 30 cm) in each
community. The biomass and soil carbons were shown as high value as 1,759,000 tC and 7,776,000
tC, respectively, in Quercus mongolia community in DNP area. In Quercus mongolica, Quercus
variabilis, Quercus serrata, Pinus densiflora communities, the accumulated ecosystem carbon were
shown 9,536,000 tC, 1,405,000 tC, 147,000 tC, 346,000 tC, respectively. Also, the total ecosystem
carbon was estimated with 11,434,000 tC in DNP.

Key words: accumulated ecosystem carbon, biomass allometric equation, Quercus mongolica,
Deogyusan National Park
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Fig. 1. Area of four major ecosystems established in Deogyusan
National Park.
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Table 1. Area of each ecosystem established in Deogyusan National
Park

Area(m’)  Ratio (%)

295,231 0.13
1,846,609 0.80
10,098,950 4.38
321,980 0.14

Ecosystem type

Water surface

Denuded area & facilities
Farmland

Miscanthus sinensis
Larix kaempferi plantation 139,898 0.06
Pinus rigida plantation 5,402,037 2.34
Abies koreana 50,270 0.02
Abies koreana-Quercus mongolica 177,651 0.08
Abies koreana-Taxus cuspidata 214223 0.09
Carpinus laxiflora 1,175,638 051
Fraximus mandshurica 7,929,591 3.44
Pinus densiflora 19,525,685 8.46
Pinus densiflora-Quercus monolica 13,670,463 5.93
Pinus densiflora-Quercus serrata 3,159,741 1.37
Pinus densiflora-Quercus variabilis 15,240,034 6.61
Quercus mongolica 108,814,674 47.16
Quercus mongolica-Quercus serrata 4,141,833 1.80
Quercus mongolica-Quercus variabilis 4,307,438 1.87
Quercus serrata 2,640,129 1.14
Quercus serrata-Pinus densiflora 451,700 0.20
Quercus serrata-Quercus mongolica 401,159 0.17
Quercus serrata-Quercus variabilis 536,396 0.23
Quercus variabilis 23,146,444 10.03
Quercus variabilis-Pinus densiflora 1,036,142 045
Quercus variabilis-Quercus mongolica 1,626,341 0.70
Quercus variabilis-Quercus serrata 4,060,680 1.76
Rhododendron schlippenbachii 312,615 0.14

Total 230,723,552 100
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ot o] SN Es}F Y A Fof EFUYFLST FHUYRT
g, ol kol AuFEFEo] £ FHjE A £
st FHE 7WE} ojglo A SR Yeht= X*%;L
2 (312,615 m’, 0.14%), ] 7] AU 2230 (5,402,037 m°,
234%), QEAZFRZANY (139,898 m’, 0.06%)S X} 3}
o] AbgHo| Uels AR S A ZE) (442,144 m, 0.19%)
o2 vepgtth $lob 22 A o, UA] 9 AJEA],
AR, AALEo| 12,562,770 m” (5.45%)S A8} Q=

Aoz Ao o3 Fehe e AT A oA
A QA AT o2t ARE HIFOR BANFTFS AHET
7] 93l 8 fFER FESIAY. 1 A AZUYR g

-

12,6369 ha? 54.8%, =3 F+-2 2,987.0 haZ 13.0%,
AURIERe 5758 0ha® 25.0%, 3RS 402.9ha
2 1.7%, 718t (53 A, A, £9) 1,287.5hazZ 5.6%2)
A AA k= Aoz A SITH(Table 1).
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Fig. 2. Composition of biomass carbon of four major ecosystems in Deogyusan National Park, Korea (a, Quercus mongolica; b, Quercus

variabilis; ¢, Pinus densiflora; d, Quercus serrata).
92 Heom 9=7]
5tC ha”'2 Yrehych,
o

sAZEe 247 422

2 560tCha '& 7} =2 gas
e th2A 2R 52l 4
ol9fof AlZUE -t} AUE
tCha 'Z 10.6tC ha ' & Vrebge},
ol BT AR < AR BE F
2ol A 5tCha ' o]3}e] W SAZ AT HGon] w9
SaEHFS FHE SHFHo] 46.1Cha ' 2 7 &
QI AR ST 385Cha |, BT L2
0] 33.0tCha', AUF $¥ o] 183tC ha ' & Vepyt
ol RHE TR nud o, 2o Fo] HH
vlo] om & ghiEke FHUE oA 198.6tC ha !
943, & HAE SR SZEelA 188.7(C

o
)
=N
I

2 7
ha™!, 7 802 161.7tC ha '& A5t Y= AZUE
AT o2 7 W HF R AN AUR £

o] 86.1tC ha ' & ZAFE 9Lt} (Fig. 3).

Eope] HAZATS QAo YHFAN g e
2} 77k 72 2
A" Zo] Ao el
EFE FA B oo dezt FFEe o
A9l Aol g A oA HAW

Hr

[*]
<
X
[
fr
>
N

250 R .

—~ s Pinus densiflora

' 200 - #% Quercus serrata

S i Quercus variabilis

= = Quercus mongolica

= 150 -

S

E

S 100 - .

% /

2 |

g .

s VB

/A 7 1

0 - ) 2| P i
Trunk Stem Leaf Root  Biomass sum
Plant part

Fig. 3. Distribution of biomass carbon of each ecosystem in Deo-
gyusan National Park, Korea.
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Fig. 4. Soil carbon accumulated in major four ecosystems in Deogyusan National Park.
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th. 2 E 34 194tC ha™', 0~5cm®} 5~10 cmol 4] 2zt
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EH ot 30304 £ EYRLEHFE B o
et Axte A ARG AR gaEHF ZAA Al
ZURel Eofo] 7 &2 @48 £4511 ot Bx
gk Lee (2012)] Axke} FARE AgFolct. A2y
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2 2% o A3 glo] B2 2=F I3 ngE &l
ot a7t =A AF=EW7] HECR BT (Lee ef al.
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E2 EFHAZHTFo] ghgE o] 0~30 cm7HA| 9] EoF
Zo] 249 B4 69441C ha '2 FFUT 28729
4004tC ha ', 2V 2 - 7T 3649(C ha ', 2L &
M7 80.1tC ha 'of ]3] F 8.6 ¥ A= &L etaA}
Fo| 235 Btk (Fig. 4).
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In)
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(Fig. 4).

39T SHZYA FE o= 6.1tCha ', 0~5cmol
A% 85tC ha”', 5~10cmo A& 52.8tC ha™', 10~15 cm9]]
A 84.1tC ha™', 15~20 cm®]| A 77.7tC ha™', 20~25 cmol| A]
43.1tC ha', 25~30 cmol|A] 98.8tC ha ' % 371.1tC ha”'
o] gtavt Ao Qe A o2 upotE 9t

AQFQ AR SHZSA g EZoEs 102C ha'',
0~5cmo]AE 11.2tC ha™', 5~10 cmo| A& 15.8(C ha™',
10~15 cmo| A 14.4tC ha ', 15~20 cmo]| Al 17.8tC ha™',
20~25cmol| 4] 8.5tC ha™',25~30cmol|A] 12.5tC ha '& &
91.3tC ha '¢] &ta7} ZAHo] ggate] 28 et & 7bg

W BASAFS Holi Sl Ao g otE i
5994139 A9 € 23 23T
954H9] biomass TS AZUE G| 7}
e "gaE ARSI e AeE UEgL, tgeR
=FUE 32 E, 2uF S22 E, U S38EE =
o7 2AE I Biomass ©aAFE 2H2E AIZURE £

Aol 1,759,000 tC, 2 HE 387l 459,000 tC, 4
U - teho] 168,000 tC, U S-Fwtehol 49,000
tC2 ¥ 2435000tCE A-Y = 2t} (Fig. Sa).

EoF BAAAFL biomass BEAMAFI npsA = Al
ZngEe o gte] 7k W BlAE ARSI T, TS
o8 FIJUT $HLE, auF T, VT T
«o 2 AT EY gaAGFe 44 ADUR ¢
AEZoA 7,776,000 tC, FFUF S HZ oA 945,000
C, 2% L8722 A 178,000 tC, EFUFE A7
A 97,000 (C= g =l (Fig. 5b). t
Aol etazA e NET} ZIIEFE At 20 9
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Fig. 5. Biomass and soil carbons accumulated in four major ecosystems in Deogyusan National Park (a, biomass; b, soil; ¢, biomass + soil).
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