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ABSTRACT

This study explored effects of urban greenspace on improving atmospheric environment, which is
concerned with CO;, SO, and NO, uptake, and with reduction of summer air temperatures. The site of this
study was focused on Jung-gu in Seoul. Tree density and cover were 1.1trees/100 m’ and 12.5% respectively
for the study area except forest lands. Atmospheric purification by greenspace was associated with changes
in tree cover per unit area of each land use type. The mean CO, storage by woody plants was 19.4t/ha,
and annual uptake averaged 2.2t/hafyr for CO,, 1.9kg/hafyr for SO, and 5.0kg/ha/yr for NO,. Entire tree
plantings in the study area played a significant role by annually offsetting CO, emissions of about 1,830t
from fossil fuel consumption by 330 persons, SO: emissions of 1,620kg by 1,080 persons, and NO, emissions
of 4,230kg by 450 persons.

The summer air temperature was 3.6°C cooler at a location with 54% cover of woody plants and 4.57C
cooler at a forest site with 100% cover, compared to a place with no planting. A 10% increase of woody
plant cover was estimated to decrease summer air temperature by approximately 0.6°C until a certain level
of canopy cover. Analyzing data from the Automatic Weather Stations in Seoul revealed that increasing tree
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cover decreased mean air tem-perature for the summer season (Jun~Aug) in a nonlinear function. Woody

plant cover was the best predictive variable of summer temperature reduction. The results from this study

are expected to be useful in emphasizing the environmental benefits and importance of urban greenspace

enlargement, and in urging the necessity for planting and management budgets.
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Table 1. Density, basal area, and cover of woody plants
by Jand use type in Jung-gu(mean+SE)*

Lndise | o | 6y
Residential | Detached 12104 9035 94+ 34
Multifamily |  4.2+04 164121 | 150t 16

Commercial 04401 140141 75t 25
Transportation 0401 231464 119+ 33
Institutional 1.0+0.2 163130 | 115 21
Park 42407 685186 | 54.2¢106

* Density and basal area exclude shrubs.
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Figure 1. Percentages of DBH distribution of trees

sampled in Jung-gu.
Legend: [ Detached residential: B8: Multifamily residential:
P Commercial: B Transportation:
N: Institutional; B Park:
[M: Total
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Table 2. Atmospheric purification by woody plants for
each land use type in Jung-gu(mean+SE)

o, Annual uptake
Land use storage Co: T SO, NO;
(t/ha) | (¢/hasyr) | (ke/mavyr) | (/)

Residential | Detached | 84 35 | 09404 | 14#06 | 37+15

Multifaraly [ 150+ 21 | 16403 | 25205 | 66%13

Cormmercial 146+ 45 | 10103 | 09403 | 2508
Transportation 240+ 63 | 1604 | 17405 | 45212
Institutional 178+ 33 | 28406 | 19+04 51+10
Park 7424124 | 123426 | 8316 | 21.8+42
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Table 3. Effects of difference in woody plant cover and
greenspace area on mean air temperature and
humidity for summer season(Jul~Aug)

Caver( Greenspace | Building | Paving Temperatur;rHurrﬁdity
(%) (%) (%) | (%) () (%)
0 0 42 58 301 8
54 5 22 23 265 62
100 100 0 0 256 65
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Figure 2. Hourly changes of summer air temperature by
different cover of woody plants.
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Figure 3. Relationship between woody plant cover and
summer air temperature
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Table 4. Regression equations generated to estimate
summer temperature reduction by woody plant
cover and greenspace area.

Equations* ¢ p
Y =27.7763-06619 InX; 0.77 <0.0001
Y=07082102558 VX, 081 <0.0001
Y=265831-0.0198 X, 074 <00001
Y=0273224-0264 VX, 073 <0.0001

*:Y: Summer air temperature(C), Xi: Woody plant cover(%),

Xs: Greenspace area(%)
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