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Abstract

This study evaluated campus forest ecosystem services using an i-Tree Eco at the College of Agriculture and Life
Sciences, Gyeongsang National University. In total, 385 trees were surveyed, with Diospyros kaki, Acer palmatum, and
Chamaecyparis pisifera as the most frequent species. The forest removed an estimated 38.2 kg of air pollutants annually,
valued at 662,380 KRW, with O3 accounting for the largest share (48.2%) and PM, s contributing to the second-highest
economic value despite the lower removal amounts. Carbon storage and sequestration were estimated at 104.6 tons and 2.767
tons/yr, respectively, equivalent to 72.2 and 1.91 million KRW, respectively. Liriodendron tulipifera contributed the most,
representing 13.9% of total storage and 19.9% of annual sequestration. An estimated 7.37 ton/yr of O;was produced. The
stormwater runoff reduction effect was estimated at 67.5 m*/yr (12.1 m®/ha). The predominance of ornamental species may
partially explain the relatively modest runoff regulatory capacity per unit area. These findings provide useful insights for
campus landscape management and may inform urban forest planning strategies aimed at enhancing ecosystem services
in highly urbanized areas.
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Table 1. Number of trees and leaf area of dominant species
Species Number of Population Leaf area Importance

trees percentage percentage value
Liriodendron tulipifera 24 6.2 16.8 23.0
Chamaecyparis pisitera 26 6.8 15.1 21.8
Acer buergerianum 25 6.5 11.7 18.1
Diospyros kaki 62 16.1 1.7 17.8
Quercus myrsinifolia 24 6.2 9.4 15.6
Chionanthus retusus 23 6.0 6.6 12.5
Zelkova serrata 14 3.6 8.6 12.2
Acer palmatum 28 7.3 3.3 10.6
Prunus x yedoensis 17 4.4 5.3 9.7
Magnolia kobus 11 2.9 3.0 5.8
Other species 131 34.0 18.5 52.3
Total 385 100 100 199.4
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Fig. 2. Tree distribution map of the study area generated using QGIS.
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Fig. 3. Tree species composition in the study site.
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Fig. 4. Distribution of tree DBH classes in the study area.
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Table 2. Estimated annual air pollutant removal by species in the study area

. Total tree Annual air quality effects(g/yr) Total value
Species
number CcO 03 NO;, SO, PMio PM; 5 (5#/ Yr)
Diospyros kaki 62 6.9 316.7 33.2 6.6 232.6 7.6 11,375
Acer palmatum 28 13.1 616.5 63.6 12.2 452.8 14.7 22,141
Chamaecyparis pisifera 26 57.8 2778.9 286.7 55.3 2041.2 66.0 99,786
Acer buergerianum 25 44.6 2149.5 222.0 42.8 1579.1 51.2 77,190
Liriodendron tulipifera 24 64.9 3096.4 319.3 61.5 2274.5 73.4 111,181
Quercus myrsinifolia 24 36.0 1729.1 178.2 34.4 1270.3 40.7 62,092
Chionanthus retusus 23 25.2 1211.9 124.8 24.2 890.3 28.8 43,518
Lagerstroemiza indica 20 1.2 68.7 7.2 1.2 50.8 1.5 2,473
Malus sieboldii 19 3.4 160.2 16.5 3.2 117.7 3.8 5,753
Prunus x yedoensis 17 20.2 971.2 100.1 19.3 713.6 23.2 34,871
Other species 117 111.1 5347.3 552.0 106.2 3928.4 127.0 192,000
Total 385 384.4 18446.4 1903.6 366.9 13551.3 437.9 662,380
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Fig. 5. Annual removal and economic value of air pollutants by urban trees in the study area.
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Table 3. Annual oxygen production and structural attributes of major tree species

Gross carbon

Species O)((Egg)e n seqzlkestration Number of trees Leaglz;‘ ca
g/yr)
Liriodendron tulipifera 1,465.44 549.54 24 0.39
Acer buergerianum 654.86 245.57 25 0.27
Chionanthus retusus 565.86 211.99 23 0.15
Diospyros kaki 526.16 197.31 62 0.04
Chamaecyparis pisifera 522.63 195.99 26 0.35
Zelkova serrata 363.54 136.33 14 0.20
Malus sieboldii 298.13 111.80 19 0.02
Acer palmatum 289.34 108.50 28 0.08
Prunus x yedoensis 284.85 106.82 17 0.12
Cedrus deodara 254.63 95.48 4 0.09
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Fig. 8. Avoided runoff and its economic value by tree specie.
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