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ABSTRACT

Carbon dioxide is a greenhouse gas largely responsible for causing climate change. This
study quantified energy consumption and carbon release from vegetation management, such
as mowing, pruning, irrigation, and fertilization for Chuncheon and Kangleung, and also for
Kangnam and Junglang district in Seoul. Total annual carbon release from tree and shrub
maintenance ranged from 36.0 to 209.7g per m? of areal cover among land use types, and that
from grass maintenance, from 7.4 to 69.3g per m* of grass area. Pruning accounted for
96.8~99.7% of the total from tree and shrub maintenance, and mowing, 91.9~100% of the
total from grass maintenance. The principal carbon release in the study cities was from prun-
ing of street trees and mowing in parks. Proper planting and management are important to
minimize maintenance requirement and carbon release, especially in transportation and recre-
ational lands.
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Table 1. Amount of annual mowing and carbon release per m* of grass area for each land use in study

cities*
Frequency Mown grass Energy use

Land use Mean CI Amount(g) Carbon(g) Amount(m!) Carbon(g)
Mean CI Mean CI Mean CI  Mean CI
Residentia] Detached 09 02 14.8 4.5 64 19 1.1 09 04 0.3
Multifamily 20 04 52.5 208 226 89 4.0 3.1 24 1.9
Institutional 2.2 0.8 426 251 183 10.8 34 29 20 1.7
Recreational 89 6.4 146.3 106.1 629 456 10.1 9.5 6.0 56

* I indicates 95% confidence interval(the same with subsequent tables).

Table 2. Amount of annual pruning and carbon release per m* of tree and shrub cover for each land use

in study cities

Frequency Pruned tree and shrub Energy use
Land use Mean CI Amount(kg) Carbon(kg) Amount(m!) Carbon(g)
Mean CI Mean CI Mean CI Mean CI
Residential Detached 1.2 0.1 0.192 0.084 0.096 0.042 0.0 0.0 0.0 0.0
Multifamily 1.3 0.2 0.071 0.019 0.035 0.010 0.0 0.0 0.0 0.0
Institutional 1.3 0.3 0.143 0.085 0.072 0.043 0.0 0.0 0.0 0.0
Recreational 1.5 0.6 0.112 0.050 0.056 0.025 1.1 1.0 0.3 02
Transportation 1.2 0.7 0.415 0.150  0.208 0.075 1.6 0.0 1.0 0.0
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Table 3. Annual irrigation intensity and carbon release per unit area for each land use in study cities™

Frequency Duration(hr)/event Carbon(g)
Land use Tree/shrub  Grass Tree/shrub Grass Tree/shrub Grass
Mean CI Mean CI Mean CI  Mean CI Mean CI Mean CI
. . Detached 193 44 6.0 2.4 0.2 0.1 0.1 00 223 1.07 0.31 0.19
Residential ) .

Multifamily 1.3 1.2 0.3 0.2 1.3 02 0.1 0.0 0.01 0.00 0.00 0.00
Institutional 00 00 14 13 0.0 00 1.0 0.9 0.00 0.00 0.01 0.00
Recreational 0.0 00 00 00 0.0 0.0 0.0 0.0 0.00 0.00 0.00 0.00
Transportation 0.0 0.0 - - 0.0 00 - - 0.00 0.00 - -

* Unit area is m® of areal cover for trees and shrubs, and m® of grass area for grass (the same with
subsequent tables and Figure 1).

Table 4. Amount of annual fertilization and carbon release per unit area for each land use in study cities

Frequency Amount(g) Carbon(g)
Land use Tree/shrub  Grass Tree/shrub Grass Tree/shrub Grass

Mean CI Mean CI  Mean CI Mean (I Mean CI Me'an CI

Residential Detached 0.5 0.1 0.2 0.1 86 24 28 1.2 09 03 03 0.1
Multifamily 0.3 0.1 0.2 0.1 57 29 0.0 0.0 06 03 00 0.0

Institutional 1.8 1.3 03 0.2 11.9 105 2.7 2.7 14 12 03 0.3
Recreational 1.9 1.1 10 1.0 10.8 98 3.3 3.3 1.2 1.1 04 04
Transportation 1.3 1.0 - - 20 1.2 = - 02 01 - -
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HAT At AFA NS 12 1T gauE 2 EXol & met DR EHAT Hi 43.7(0HA]

S 293 Aojth, AFA| Al S DEFHA F59 RFEAA) ~ A 421.9kI/m(EEFAR )| 1,

AR 1 gl ol T EfRAl E o) vlE) A @l o3 Aee deRgasgw 102.2(¢
g ¥ Ve EAo| & ¥ #HYPH o AFY & EFAA)) ~362.8kJ/m* (B Aot

A BAA Fo3 Alole QAT EEFAA 5 Jo$} McPherson(1995)o] 93 ¥, vl =

oflo] Azt HAAEFL TN 0.01g/m’. B Chicagorl FAAY At FRihwE4e £5%e

Al g FolA 0.13~0.34g/m?*|U}. 29 AS, 258 S =HAY o 80g/m®, A2 HH
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Table 5. Annual pesticide use and carbon release per unit area for each land use in study cities
Frequency Amount(g) Carbon(g)

Land use Tree/shrub Grass Tree/shrub Grass Tree/shrub Grass
Mean CI Mean CI Mean CI Mean CI Mean CI Mean CI

Residential Detached 1.0 02 03 0.1 0.1 0.0 0.01 001 0.1 0.0 0.010.00

Multifamily 3.1 0.8 1.1 06 0.3 0.1 0.03 003 02 01 0.01 001

Institutional 24 06 00 00 0.7 0.7 0.00 000 05 05 0.000.00

Recreational 41 36 00 00 04 0.3 0.00 000 0.3 0.2 0.000.00

Transportation 4.0 1.3 - - 0.7 06 - - 05 04 - -
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Figure 1. Total annual carbon release per unit
area by vegetation management activi-
ties for each land use in study cities*

*Single: Detached residential
Multi: Multifamily residential
Insti: Institutional
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