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ABSTRACT

This study compared the effects of tree plantings on direct and indirect uptake of atmospher-
ic CO,, a major greenhouse gas between two residential neighborhoods of Chuncheon different
in tree cover. Carbon storage (accumulation over years through photosynthesis) per detached
residence by trees averaged 72kg in study district 1 having tree cover of about 10%, and 244kg
in district 2 with tree cover of about 20%. The carbon storage in district 2, which had higher
tree cover by 10% difference than district 1, was 3 times greater than that in district 1. Annual
direct (by photosynthesis) and indirect (by building energy savings) carbon uptake per resi-
dence by trees averaged 59kg/yr in district 1 and 110kg/yr in distict 2, approximately 2 times
greater than in district 1. Indirect uptake accounted for 70~80% of the total annual uptake in
the study districts. Study results implied that more tree plantings in residential lands could
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enhance an important role reducing atmospheric carbon levels.
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Table 1. Sources of major biomass equations used to calculate biomass of trees and shrubs

Species Diameter N Reference ] Species
range{cm) —
Acer spp.  2~29(DBH) Park(1985) " Platanus

(5(DAG)Roussopoulos and Loo mis(1979) |
** Whittaker and Marks
(1975)
Cornus spp. 2~29(DBH)  Park(1985)
3~12(DBH) Phillips(1981) Rhododendron
(4(DAG) Roussopoulos and Loo- Spp.

Juniperus <13(DBH) Hahn(1984). Smith(1985) | Viburnum spp.
spp- and Phillips(1981) i
(3(DAG) Smith and Brand(1983) | General
Liriodendron 3~50(DBH)  Tritton and Hornbeck(1982) | hardwoods
tulipifera
Pinus spp. 2~37(DBH) Ker(1980)
3~32(DBH)  Stanek and State(1978) J
3~66(DBH) Wenger(1984)
4~11(DBH)  Yim et al.(1982)
4~26(DBH) Jo(1999) General
9~21(DBH) Lee and Park(1987) softwoods

Note:

{41(DBH) Ker(1980)

(1982), Wenger(1984) |

mis(1979),  Harrington et al. (1989) | Rosa spp.

10~45(DBH)  Park and Lee(1990)
(4(DAG) Jo(1999) |

* DAG indicates dlameter at 15¢m above ground.

** 1t includes various diameter sizes from seedlings to trees.

Dlameter

range(cm)*

Reference

26~61(DBH) Jo et al.(1995)
occidentalis
3~66(DBH) Tritton and Hornbeck | Prunus spp. 3~15(DBH) Stanekand State(1978)
3~23(DBH) Tritton and Hornbeck (1982)

(3(DAG)
(4(DAG)

*%

(2(DAG)
(4(DAG)
(2(DAG)
{4(DAG)

(12(DBH)

Harrington et al.(1989)
Roussopoulos and Loo-
mis(1979)

Whittaker and Marks(1975)
Telfer(1969)

Jo{1999)

Smith and Brand (1983)
Telfer(1969), Smith and
Brand(1983)

Tritton and Hornbeck(1982)

2~29(DBH) Park(1985)
3~25(DBH) Tritton and Hornbeck(1982)

>10(DBH)

Tritton and Hornbeck(1982)

25~99(DBH)Jo(1993)

BDAG)

*k

(13(DBH)

Jo(1999)

Whittaker and Marks(1975)
Hahn(1984), Smith(1985)
and Phillips(1981)

3~55(DBH) Monteith(1979)
4~26(DBH) Jo(1999)
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Table 2. Number, basal area(cm?) and cover(m?)
per 100m’ of woody plants*(mean stan-

dard error)
District Number Basal area Cover
1 2.0+0.2 117.9+19.1 12.3%1.5
2 2.7+0.3 275.3+53.8 22.0+2.6

Note: * Number and basal area exclude shrubs

& AFAFAA BUEHA7 A 1097 Wel
TEE T, TBHLE 4" AL PEYyy
(Zizyphus jujuba var. inermis), 2 (Taxus
cuspidata), 3¢5 (Buxus microphylla var.
koreana), %% (Magnolia kobus), $5%tle
(Syringa dilatata), &85 (Acer palmatum).
B=(Prunus tomentosa) 5 T 4ZFo|u}. o
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Table 3. Storage(kg) and annual direct uptake(kg/yr) of carbon per residence by woody plants

Distri Storage Annual direct uptake
1strict
Trees Shrubs Total* Trees Shrubs Total*
1 63.9 8.1 72.0+t 284 9.8 0.5 10.3+ 4.3
2 229.3 14.3 243.6£107.6 30.8 1.1 31.8+12.7

Note: * Mean+95% confidence interval
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0.33kg/m? Al 227 0.78gk/m*&A nl=e] F4
Ao Hs " daH, oje £EIE D 539
atolof] 7]Ashs Aoz oAt 2HU(1999)
oshd, EHA AA EFAX U] $5 AzF A
A FAEFEES 0.07Tkg/m/yrol ek, # A7
AN AHA FFEFE A 12 FellM 2-HA] AA @
EFAX Y] ARy} ozt A2 0.05kg/m?/yreld
3, A 2R Fell A 2Rt & 0.10kg/m*/yrel et

2 d79M, 4F #39 AHH da2FF 2L A
FE FFE FEY BESF R I HES
B3 A Aot BolA| ol AAFEe MA %
e 2 ARANGES dEsle AFsEdY. =
Mgl AAF XL v7E AN 5 A4
Z9 ao| 2 A EHes e F UG FF =
NeZe 39 A 2 gihFrado #3 F71

A5 B3 vla FESH ok & Fo|rt.

¢

-

3. pIZt BN BABTY

F59) A, FEL L PTel o3 A A

2FFHFLE Table 4914 HZol, A 1A+ 5%
B 48.9+6.7(95% A HTMkg/yr, Al 24+
78.2%212.5kg/yr&A Al 1AFHE} 2] 22 ol A
L.6u o B3t 1 FF% 5 SN L NFR
B} @A T} wek 2k 50~55%4 7198k
3, AFE FEe FHAG ALl 71U 2

s’

39 5% Agele @S o WEsle ads
ob71atAqtt. HANY olfE FH Y, BEY
ARl e AFFre] AgHE AFRAE
Apdetol of B Wikl A 9] Aok o] oz Wi
Uzl 838 7S AIZT (282 2 <hel g, 1999) of
Toltt.

gl
N

o
Wy

$(1998)& WA AA FAA W 2o
A GLETES dEFe 39 55kg/yr
Bag up ldh. I Aol wlshA | A 1%
A e gt 9 A ) 2239
44 o g3t Jo and McPherson
(2000)°) 3P8, Chicago ©EFAA W $29
A7 A AE SAFFEE ERY 9 FEI R
w2k Wbl &) Aujel 719131 ehAu] ko) Huj
4% 23tEth, B dAxulda 52 143 4
T O AHo] o3 3 dauwjdF (A (AT
2.910kg/yr. A 2217 2.380kg/yr) A 1AF
1.7%, A 22373 3.3%°)Uth.

=

4o 130 23 py
dlo
tlo

o 4 o 2
e fot
oft

4. €T MAHH SABSY

AR ErEa 3HY §498 49 £E29 9
1 FEAEFFE Figure 13 o] A 127 59
B 59.2kg/yr, Al 28+ 110.0kg/yrolAt}. Al
1A 3R #5927t 10% 2ol2 o B2 A 27
Foll A 1 FEAEFTE o ou) o BT}, ol T
A FAA W FEAAY S drlgasEs
Agetes 43¢ 4TS0S 1Y ¢ AT AA
ok A¥A FF v WY 4 nee
A 1XTF 1:4.5, A 28+ 1:2.524, 2488 5

Table 4. Annual indirect carbon uptake(kg/yr) per residence by trees(mean +95% confidence interval)

District Shading Evapotranspiration Windspeed reduction Total*
1 -2.5+16 26.9+3.9 24.5+£3.8 48.9+6.7(1.7)
2 -2.9x1.6 38.3+6.3 42.8+6.8 78.2+12.5(3.3)

Note: * The figures in parenthesis indicate percentages offsetting annual carbon emissions from heat-

ing and cooling energy use.
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Figure 1. Total annual carbon uptake per resi-
dence by woody plants
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