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Abstract  This study was conducted to quantify a carbon budget of major vegetation types established in the
campus of the National Institute of Ecology (NIE). Carbon budget was measured for Pinus thunbergii and
Castanea crenata stands as the existing vegetation. Net Primary Productivity (NPP) was determined by
applying allometric method and soil respiration was measured by EGM-4. Heterotrophic respiration was
calculated as 55% of total respiration based on the existing results. Net Ecosystem Production (NEP) was
determined by the difference between NPP and heterotrophic respiration (HR). NPPs of P. thunbergii and C.
crenata stands were shown in 4.9 tonC ha 'yr ' and 5.3ton C ha™' yr !, respectively. Heterotrophic respirations
of P. thunbergii and C. crenata stands were shown in 2.4 tonC ha™'yr™' and 3.5tonC ha 'yr ', respectively.
NEPs of P. thunbergii and C. crenata stands were shown in 2.5tonC ha™'yr™' and 1.8 tonC ha™'yr ',
respectively. Carbon absorption capacity for the whole set of vegetation types established in the NIE was
estimated by applying NEP indices obtained from current study and extrapolating NEP indices from existing
studies. The value was shown in 147.6tonC ha™' yr ™' and it was calculated as 541.2 ton CO,ha ' yr™' converted
into CO,. This function corresponds to 62% of carbon emission from energy that NIE uses for operation of
various facilities including the glass domes known in Ecorium. This carbon offset capacity corresponds to
about five times of them of the whole national territory of Korea and the representative rural area, Seocheon-
gun. Considered the fact that ongoing climate change was originated from imbalance of carbon budget at the
global level, it is expected that evaluation on carbon budget in the spatial dimension reflected land use pattern
could provide us baseline information being required to solve fundamentally climate change problem.
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Fig. 1. A map showing the geographical location of the study site, the National Institute of Ecology.
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Table 1. Composition of landscape elements identified by classify-
ing the landscape ecological map of the National Institute

of Ecology.
Vegetation type Area (m?%) Percent (%)
Existing vegetation
Castanea crenata 91,618 9.1
Pinus thunbergii 170,272 17.0
Quercus acutissima 18,011 1.8
Introduced vegetation
Abies koreana 833 0.1
Abies hollophylla 3,474 0.3
Camellia japonica 4,338 0.4
Carpinus laxiflora 1,894 0.2
Carpinus tschonoskii 4,928 0.5
Pinus densiflora 12,344 1.2
Pinus koraiensis 1,157 0.1
Pseudosasa japonica 6,874 0.7
Quercus acuta 751 0.1
Quercus mongolica 10,818 1.1
Quercus serrata 5,020 0.5
Quercus variabilis 9,981 1.0
Salix koreensis 7,771 0.8
Zelkova serrata 3,386 0.3
Developed area
Built-in area 188,040 18.7
Parking lot 54,879 5.5
Others
Lawn 20,006 2.0
Nursery garden 33,664 33
Orchard 1,924 0.2
Grassland 141,553 14.1
Garden 17,176 1.7
Water body 70,827 7.0
Wetland 124,821 12.4
Total 1,006,360 100.0
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Fig. 2. A map showing the vegetation and the land use types of the
study site, the National Institute of Ecology. Field survey
was carried out in 2009 and 2014.
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Table 2. Density, DBH, height and basal area of Pinus thunbergii stand.

2011

2012

. . NPP
Species Density (N/ha) -
Mean DBH Biomass Mean DBH Biomass (tonCha'yr'")

Pinus thunbergil 819 21.1 215.2 21.3 219.3 4.1
Castanea crenata 294 10.2 17.3 10.4 17.9 0.6
Quercus serrata 131 5.4 1.6 5.6 1.7 0.1
Alnus sibiroca 50 7.9 1.5 8.1 1.5 0.0
Prunus serrulata 19 9.3 0.8 9.5 0.9 0.1
Pinus koraiensis 6 8.8 0.2 9 0.2 0.0

Total 1,319 - 236.6 - 241.5 4.9
Table 3. Density, DBH, height and basal are of Castanea crenata stand.

2011 2012
Species Density (N/ha) NPI,), .
Mean DBH Biomass Mean DBH Biomass (tonCha " yr)

Castanea crenata 781 14.4 135.5 14.6 139.8 43
Quercus serrata 550 5.4 13.1 5.6 13.7 0.6
Alnussibiroca 94 8.7 5.1 8.9 5.3 0.2
Quercus variabilis 31 14.8 5.9 14.9 6.0 0.1
Quercus aliena 6 7 0.2 7.5 0.2 0.0
Albizzia julibrissin 6 6.8 0.2 6.9 0.2 0.0
Sorbus alnifolia 119 4.2 1.3 44 1.4 0.1
Styrax japonicus 13 11.8 1.7 11.9 1.7 0.0

Total 1,600 - 163.0 - 168.3 5.3
A B-F2e]| 2|3 CO, ¥4 (NPP, Net Primary Produc- 22 AF23}9ITH(NIE, 2012).
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Fig. 3. Seasonal variation of monthly mean soil respiration rate of
Pinus thunbergii and Castanea crenata stands.

Table 4. Soil respiration rate of Pinus thunbergii and Castanea
crenata stands.

Total soil Heterotrophic Root
Stand respiration respiration respiration
(tonCha™'yr™") (tonCha'yr™") (tonCha™'yr™")
Pinus thunbergil 4.4 2.4 2.0
Castanea crenata 6.3 35 2.8

228 Bk 241.5tonC ha ' 2A] F&7ehe] +A)
AVeES 49tonC ha ' yr ' o2 YEhdt(Table 2).

SRR o T 47 2em ol el w5 A2
We FuAA 43 9 QES Table 30 1/].1;]-14]9\4,\13]-
2L pE AR YEILL [63.0

=23 B8 168.3 ton C

tonC ha'e]glx, 1d &
ha ' 2A] whjrzete] £k 53tonCha ' yr ' o
2 Yelydt} (Table 3).
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FeEes) dhhreee) 97 =dsgd diE
Fig. 3¢ vehliglet. =eksfae] A = o &
oAl BT ofFell 7H} Al ALl W A A
Qs P Jehllsh Beedsl EgEERe

26.2~612.5mgCO, m *h™' W2 Jephty, vh}z
2] 7L 20.4~698.4mgCO,m *h™' W= eyt

Waur g zate] o7k woFsEare 747k 44
tonCha 'yr's} 6.3tonCha ' yr ' 2 VJeldeh(Table 4).

AHALZF

4, MEf Al =M arE
FETYT} bR A A e Al

tonCha 'yr '3} 1.8tonC ha™'yr™' & v}elyde} (Table 5).
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Table 5. NEP (Net Ecosystem Production) of Pinus thunbergii and
Castanea crenata stands.

Heterotropic
Stand NPE 1 respiration NEI,DI 0
(tonCha yr) (tonC ha™! yr,1)(tonC ha " yr )
Pinus thunbergii 4.9 24 2.5
Castanea crenata 53 3.5 1.8

Table 6. Carbon and CO, absorption capacity of forest vegetation
established in National Institute of Ecology.

Vegetation Area  Carbon absorption  CO, absorption

type (m?) (tonC yr ™) (ton CO, yr’l)
Needle-leaved 170,272 42.6 156.1
Broad-leaved 91,618 16.5 60.5
Total 261,890 59.1 216.6

A95Y3} F95e) BaFFYS 247 426t0nC yr !
2 16.5tonC yr '©2A % 59.1tonC yr 'o2 e}
t}. o]& o|AllEl LB SO 7 ivhs}rﬂ 7+7} 156.1 ton
CO,yr ' @ 60.5tonCO,yr ' 224 % 216.6ton CO,
yr ' o2 ehgt}(Table 6).
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P A el A= —E——%"%‘l} B
9] &AJAFF(NPP)-S 27t 49tonC ha™' yr '3} 53 ton
Cha'yr'2 Jeldel(Tables 2 and 3). 2&722] &
AAFS FdlelA] Ak "]’ =2te] 2t ¢} v st
%S W (1.85~9.40tonC ha 'yr '; Park and Lee, 1990;
MOE, 2010, 2011), . 3t 7} 3t 452 $A8k4

whbrete] sAAERS vt AR AR A S A
%2451 g5 FAAre} vlwshd (1.5~ 12.4 ton
Cha'yr™'; Kim and Jeong, 1985), 7 7t A] &7+ 7t
FEE FAEAH

FRAPNY FerUs v =grEge



2R L

A§O| EFAAX| 173

Table 7. Carbon and CO, absorption capacity the whole set of vegetation types established in the National Institute of Ecology in the future.

. Area NEP Carbon absorption CO, absorption .
Vegetation type (m?) (tonCha'yr ™) (tonC yrfP) (ton cozr;r") NEP index
Existing vegetation
Pinus thunbergii 170,272 2.5 42.6 156.1 Current study
Castanea crenata 91,618 1.8 16.5 60.5 Current study
Quercus acutissima 18,011 7.6 13.7 50.1 MOE, 2011
Introduced vegetation
Abies hollophylla 3,474 2.7 0.9 34 MOE, 2011
Abies koreana 833 2.7 0.2 0.8 MOE, 2011
Camellia japonica 4,338 7.6 33 12.1 MOE, 2011
Carpinus laxiflora 1,894 7.6 1.4 52 MOE, 2011
Carpinus tschonoskii 4,928 7.6 3.8 13.8 MOE, 2011
Pinus densiflora 12,344 2.7 3.3 12.2 MOE, 2011
Pinus koraiensis 1,157 2.7 0.3 1.2 MOE, 2011
Pseudosasa japonica 6,874 9.6 6.6 24.4 MOE, 2011
Quercus acuta 751 7.6 0.6 2.1 MOE, 2011
Quercus mongolica 10,818 2.2 2.4 8.7 MOE, 2011
Quercus serrata 5,020 22 1.1 4.1 MOE, 2011
Quercus variabilis 9,981 2.2 2.2 8.1 MOE, 2011
Salix koreensis 7,771 9.6 7.5 27.5 Han et al., 2010
Zelkova serrata 3,386 7.6 2.6 94 MOE, 2011
Others
Garden 17,176 1.8 3.1 11.3 MOE, 2011
Grassland 141,553 1.8 25.5 93.4 MOE, 2011
Lawn 20,006 1.8 3.6 13.2 MOE, 2011
Orchard 1,924 1.8 0.4 1.3 MOE, 2011
Nursery garden 33,664 1.8 6.1 22.2 MOE, 2011
Total 567,793 97.4 147.6 541.2

247+ 182.2mg CO, m 2h™'¢} 256.9mgCO,m *h™ 'z
et whisete] &+ B B4 Vel (Fig.
3). ol whirzge] Y% Y= (1,600 2 ha )7} F&
2] W= (1,319 Eha HEe} o} 1 e oA
= zfol7l 9l7] wWiEo =z IAlElth(Kucera and Kirk-
ham, 1971; Litton et al., 2004). &2 o35 &t
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SR A =A% 7H(332.0~493.2mg CO, m ™
h™'; MOE, 2011; Yu, 2011; Lee et al., 2012)3} v] w3}
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