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A Study on the Carbon Storage and Uptake by Urban Trees

Seung-Hye Yu', Shin-Hye Cho, Je-Hoon Lee, Young-ju Lee, Mi-Hee Jeon,
Wan-Soon Kwack, Mun-Ju Kwon

Division of Climate and Air Quality, Incheon Research Institute of Public Health and Environment

Abstract

In the era of climate crisis, there are carbon sink countermeasures to offset the emission
source in the step towards carbon net-zero, and trees are attracting attention for their ability to
store and uptake carbon dioxide as carbon sinks. In this study, carbon dioxide storage and
uptake were investigated for 55 species of trees planted in the Incheon arboretum.

Broadleaf tall trees showed the highest carbon dioxide storage and uptake, and needleleaf tall
trees showed the best ecological adaptation. The top 5 tree species for carbon dioxide storage
and uptake were Chinese wing nut, Oriental white oak, Sawtooth oak, Indian-bean-tree,
Japanese cornel, all of which were broadleaf tall trees. All 5 species with good ecological
adaptation were needleleaf trees; Korean red pine, Korean pine, Korean fir, Oriental Arborvitae,
Umbrella pine. The species with generally good carbon dioxide storage, uptake and ecological
adaptation were Chinese wing nut, Japanese cornel, Zelkova, Sawtooth oak, Palmate maple.

This study investaged on the amount of carbon storage and uptake of various tree species, is
expected to be helpful for appropriate afforestation such as the creation of urban forests in the

future.

Key words : Carbon net-zero, Carbon dioxide storage, Carbon dioxide uptake, Trees, Carbon sink
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Table 1. Greenhouse gas emission reduction

targets by sector in Korea(2030 =7}
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Table 3. List of investigation target trees

Qassification of Tall tree Shrub
tree species English name Scientific name Korean name English name Scientific name Korean name
Korean red pine Pinus densiflora N Umbrella pine Pinus densiflora for. multicaulis Ll
Black pine Pinus thunbergii =& Hemlock spruce Tsuga sieblodii &5
Korean pine Pinus koraiensis A Rigid-branch yew Taxus cuspidata T5
White pine Pinus strobus LEZH AR Ulleungdo white pine Pinus parviflora A A5
Arborvitae Thuja occidentalis A S Chinese globular juniper | Juniperus chinensis 'Globosa’ =3
Oriental Arborvitae Platycladus orientalis S Procumbens Chinese juniper | Juniperus chinensis var. procumbens A5
metasequoia Metasequoia glyptostroboides e} A F o] o} Oriental Arborvitae Platycladus arientalis ' Aurea Nana’ g
Needleleaf Taxodium distichum Taxodium distichum R Japanese false cypress Chamaecyparis obtusa Hu
Himalayan cedar Cedrus deodara NAZ T Korean fir Abiles koreana AUF
Pinus bungeana Pinus bungeana ) Oriental arborvitae Chamaecyparis pisifera 'Flfera’ A 5} ol
Korean spruce Picea koraiensis FHIF Plum yew Cephalotaxus harringtonia 7N H] A
Hemlock spruce Tsuga sieboldii £S5
Chinese juniper Juniperus chinensis L
Needle fir Abies holophylla A
Maidenhair tree Ginkgo biloba o
Sargent’s cherry Prunus sargentii AP Nandina Nandina domestica R
Korean flowering cherry Prunus X yedoensis GEyy Korean boxwood Buxus sinica var. insularis 3 FE
Sawleaf zelkova Zelkova serrata R Evergreen spindletree Euonymus japonica AFE U5
Chinese scholar tree Styphnolobium japonicum 37 Chinese barberry Berberis chinensis vl A5
Retusa fringetree Chionanthus retusus ol P Chinese sweetleaf Hydrangea macrophylla T
Chinese wing nut Platycarya stenoptera T Japanese witch hazel Hamamelis japonica =93t
Indian-bean-tree Catalpa bignonioides ZNesUF Korean winter hazel Corylopsis coreana 3] g
Broadleaf Oriental white oak Quercus aliena e A Chinese-quince Chaenomeles speciosa 23
Sawtooth oak Quercus acutissima Y uE Japanese kerria Kerria japonica f. pleniflora =3}
Palmate maple Acer palmatum GF T Mugunghwa Hibiscus syriacus T3t
Korean mountain ash Sorbus alnifolia Lo hF Korean goldenbell tree Forsythia koreana My
Japanese cornel Cornus officinalis i Satsuki azalea Rhododendron indicum BHE
Katsura tree Cercidiphyllum japonicum AlF Burning bush spindletree Euonymus alatus S
Korean aspen Populus tremula var. davidiana ARA U E- Pyracantha Pyracantha angustifolia 3] 2} e}
Arrow bamboo Pseudosasa japonica o L}

-7 -



Table 4. CO, capacity and uptake formula(©]&7F, 2003)

CO; capacity (kgCO,/tree)

CO, uptake (kgCO,/tree/year)

Needleleaf, tall tree

Y=0.3510DBH,yer >4

Y=-2.7714+0.9714DBH,yer -0.0225DBH,yer. >

Needleleaf, shrub

Y=0.1608DAG,yer > 52

Y=0.0568DAGayer 3

Broadleaf, tall tree

Y=0.2572DBH,yer 24"

Y=-4.2136+1.9006DBH,yer -0.0068DBH,yer. >

Broadleaf, shrub

Y=0.1800DAGayer %

Y=0.0333DAG,yer %

* DBHEVE‘I‘_: Eé &‘%“1

Diameter
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Table 5.

CO; storage capacity of all investigation target trees
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Table 6. CO; uptake of all investigation target trees

no. needleleaf tall trees needleleaf shrubs broadleaf tall trees broadleaf shrubs
1 T o= I U (54.4)
2 237 (51.5)
3 g el U (51.2)
4 7] QT (45.4)
5 AP (42.2)
6 SR (41.0)
7 =ELH7(40.6)
8 TFU-(29.4)
9 A H(27.7)
10 AP (27.1)
11 3] 3} (25.4)
12 ol F}H(19.7)
13 2 U-(19.2)
14 ARAI - (16.4)
15 AT ~ERBARNLTY)
16 A %“%‘E‘ﬂ NAZIH7.6)
17 S E U (AL E)(7.5)
18 w| €} 4 7 o] o}(7.1)
19 F4(7.0)
20 A2 -F(6.9)
21 F(6.2)
22 Z I (6.0)
23 ZH - (5.8)
24 thPr(5 7) HH(5.7)
25 %(5.5)
26 =3(34)
27 W $(3.3)
28 Z93(3.2)
29 g5 (2.6)
30 TR (2.2)
31 3] 012 (2.1)
32 7] B A2 1 9 (1.9)
33 A2t (1.7)
34 SRS FH(LY)
35 2 8}l (1.4)
36 F33541.2)
37 A F70.7)
38 3HHE(0.5)
39 o H7-(0.4) 23 (04)
40 9] 2}7+EH0.3)
41 AP UHE(0.1)
3| G- FrE Ny
42 = - G A}
Sehsl- W22 (<0.1)
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Table 9. Correlation coefficients among each basic factors of broadleaf trees
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Table 11. FyFn, of all investigation target trees

11

T chgrmizeo|2H

broadleaf tall trees

broadleaf shrubs

no. needleleaf tall trees needleleaf shrubs

1 AH7-(0.827)

2 ZHUHT(0.821)

3 =1}5(0.820) T4 H5-(0.820)

4 1+4(0.815)

5 244=5-(0.814)

6 = 519(0.812)

7 +4(0.811) ST =EUH0.811)

8 413} (0.810) <= =9 UH7(0.810)

9 | ZEZHIRPR-940.809)

10 A H7(0.807) 3 (0.807)

11 R 2R H0.806)

12 2 2 (0.805)

ol 7} 2. A4 1=

13 (iﬂ.ﬂ E)E;};;E °0‘§rOT4) F1(0.804)

14 7] - 2142(0.802)
15 S U-(0.801) 3] 2}71E}(0.801)
16 3] ©12(0.7981)
17 F840.797)
18 S HI H7(0.796)

19 w352 510.795)
20 ZHUH(0.791)

21 = 381(0.790)
22 F1L}5-(0.788) 2-3F(0.788)

23 £S5 (F5)(0.787) 271 25 5-(0.787)

24 Sl A7 (0.784)
25 AHE UH(0.782)
26 3] 311}5(0.781)

27 43£(0.779)
28 o] FH7-(0.777)

29 - (0.776)
30 B 4HE(0.773)
31 o) -7 (0.769)

32 AP (0.768)

33 A5 -7(0.768)

34 70 B A H-7(0.758)

35 =3 H7(0.757)

36 | B} A 7 ] ©}(0.756)

37 3] 9F(0.745)
38 23 (0.737)

39 AFA YE(0.716)
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