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Estimation of C Storage and Annual CO, Uptake by Street Trees in Gyeonggi-do'
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ABSTRACT

We estimated and compared C storages and annual CO, uptakes by 9 dominant tree species planted along the
streets. DBH and age by tree species were measured in the sites selected considering the planting status and
distributions of tree species, and biomass, C storage, growth rate, and annual CO, uptake were estimated for
each species. As a result, L. tulipifera, M. glyptostroboides, P. occidentalis were classified into fast-growing
group, P. serrulata, G. biloba, Z. serrata, S. japonica, A. palmatum showed intermediate growth rates, and P.
densiflora was slow-growing. Average C storage per tree was 205kgC/tree and ranged from 518kgC/tree(L.
tulipifera) to 41kgC/tree(P. densiflora). Average annual CO, uptake by urban street trees over their lifespan
ranged from 7.6kgCOs/tree/y to 99.1kgCOy/tree/y and L. tulipifera was the greatest, followed by M.
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glyptostroboides and P. occidentalis, and P. densiflora was the lowest. Total annual CO; uptake by all street

trees in Gyeonggi-do, estimated based on the annual CO, uptake by each species, was as small as approximately

0.67% of that by forest in Gyeonggi-do. However, urban trees are still important because forest area continues

to decrease and urbanization occurs annually in Gyeonggi-do, and should be managed considering their

multi-functional aspects, including mitigation of heat island effect and building energy saving(indirect CO,

uptake).

KEY WORDS: CARBON SEQUESTRATION, DBH(diameter at breast height), GROWTH RATE, BIOMASS
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Table 1. Major species and numbers of street trees in Gyeonggi-do

Common name Korean name Scientific name No. of trees Ratio(%)
Cherry A B = Prunus serrulata 217,715 28.3
Ginkgo SR Ginkgo biloba 191,065 24.8
Zelkova g Zelkova serrata 107,630 14.0
Platanus OFH S} 5 Platanus occidentalis 50,949 6.6
Retusa fringe tree o]} E Chionanthus retusa 47,769 6.2
Maple gELR Acer palmatum 37,550 4.9
Japanese pagoda tree 3]s Sophora japonica 23,079 3.0
Metasequoia | e}A| F o] o} Metasequoia glyptostroboides 21,193 2.8
Apricot tree AR Prunus armeniaca var. ansu Max. 9,246 1.2
Japanese cornelian cherry A& Cornus officinalis 8,540 1.1
Tulip tree EYUE Liriodendron tulipifera 7,568 1.0
Threeflower maple E217] Acer triflorum Kom. 7,278 0.9
Buckeye A Aesculus turbinata 4,605 0.6
Pine tree AR Pinus densiflora 4,602 0.6
Pin oak e R Quercus palustris 3,398 0.4
Cassia-bark tree AL UHE Cercidiphyllum japonicum 3,238 0.4
Oriental hackberry QR Celtis sinensis Persoon 2,706 0.4
Goldenrain tree BIFUR Koelreutena paniculata 1,414 0.2
etc. 7€k 19,960 2.6

Total 769,505 100.0
* Data in Dec. 2008 from Department of Environmental Policy, Gyeonggi-do
Table 2. Physiological features of major street tree species
Korean name Scientific name Type Physmloglca}rlrjza‘;;f;e Height(m)
Hip Prunus serrulata Deciduous broad-leaved Round 10~15
S} Ginkgo biloba Deciduous broad-leaved Cone 15~30
LEYE Zelkova serrata Deciduous broad-leaved Dome 20~30
OFH S} Platanus occidentalis Deciduous broad-leaved Oval 40
EUR Acer palmatum Deciduous broad-leaved Round 10~20
kI kA=, Sophora japonica Deciduous broad-leaved Round 15~25
| E}A| F o] o} Metasequoia glyptostroboides Deciduous broad-leaved Cone 20~30
EYUE Liriodendron tulipifera Deciduous broad-leaved Oval 20~30
AU Pinus densiflora Evergreen needle-leaved Dome 20~35
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Table 3. Sampling sites and no. of sample trees for height(H), DBH, and age measurements

No. of samples

Street trees *Sample sites (no. of sites) No. of sites DBH Age

Prunus serrulata SW(2), SN(1), GC(1), AS(6) 10 30 12
Ginkgo biloba SW(2), SN(1), GC(2), AS(5), GY(2) 12 36 15
Zelkova serrata SW(2), SN(2), GC(1), AS(4), GY(1) 10 30 15
Platanus occidentalis SW(2), SN(1), GC(1), AY(1), AS(3), GY(1) 9 27 15
Acer palmatum SW(1), SN(1), GC(2), AS(6) 10 30 12
Sophora japonica SW(2), GC(1), AY(2), AS(3), GY(3) 11 33 15
Metasequoia glyptostroboides SW(3), SN(2), AS(4) 9 27 15
Liriodendron tulipifera SW(3), GC(1), AS(5) 9 27 12
Pinus densiflora SW(2), SN(2), AS(6) 10 30 12
Total SW(19), SN(10), GC(9), AY(3), AS(42), GY(7) 90 270 123

* SW: Suwon City, SN: Seongnam City, GC: Gwacheon City, AY: Anyang City, AS: Ansan City, GY: Goyang City

Goyang Gwacheon Seongnam
Fs A P serulata

® G biloba

® Z serrata

© P occidentalis

A A palmatum

A M ghyptostroboides

A s Japonica

© L tlipifera

A P densiflora

Suwon

Figure 1. Sampling sites for urban street trees
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Figure 2. Mean height and DBH of street tree samples

Table 4. Height and DBH of sample street trees

Height(m) DBH(cm)

Korean name No. of samples Mean Max Min Mean Max Min
Prunus serrulata 30 8.4 15.5 34 21.0 449 11.8
Ginkgo biloba 36 9.5 14.4 5.7 23.6 42.1 14.0
Zelkova serrata 30 7.8 13.0 5.0 23.0 47.1 14.3
Platanus occidentalis 27 10.8 15.0 7.7 30.8 45.5 20.7
Acer palmatum 30 7.1 11.4 33 16.6 31.4 8.6
Sophora japonica 27 12.7 18.5 6.6 29.1 37.8 24.2
Metasequoia glyptostroboides 33 9.2 13.3 5.5 21.0 38.5 13.7
Liriodendron tulipifera 27 10.5 13.2 4.6 35.0 51.0 20.9

Pinus densiflora 30 6.1 8.8 3.6 16.3 23.2 8.3
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Table 5. Age distributions of street tree samples

Street trees No. of Age(years)
£ J5(DBH 29~35cm)o], WU, 2L, gL, & samples Mean Max Min
ShH = $7F 15(DBH 21~24cm)oll, TL}—,—Q]- AR Prunus serrulata 12 19.4 340 120
= 28 T1E(DBH 16-17cm)ol| £38t= A2 Uiro]Hth Ginkgo biloba 15 19.1 340 11.0
Zelkova serrata 15 184 32,0 13.0
) AT MEAL Platanus occidentalis 15 241 420 130
. 4 cocm Acer palmatum 12 153  22.0 9.0
D Sophora japonica 15 157 200 11.0
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Figure 3. Height and DBH distributions by age of street tree samples
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Table 6. Height and DBH growth rates of street trees

A 9k %ol weh XS] AR A0R AAE. E
it S0l A4 AR 1402 445 2
QA91Hel YIS Wt Do)k 2 $BUSE, S0l ©
o8 +EUSE RS © Wo| el o AF Wt
7| wEez su . 450 o) Azl o ert
o #2710} A ot §1A7 AgeR weE
of & Fio] uh=]2] L5k Aojetar gt 4= Qlrk mpx|ake.
2 &5 wE Aol 27100 YA7IRE wEA Je)ETh
7F A4S EoFEEA ol e ZpolE A HolA] 4t
7] g2 4 Sl

dopgt =g ol A 724 54
$aL, FaA 7 71_}94 FHEATE TR g
A J—P Z2 3

o] L AAEI ST A AHXL o st=
delstet. whebs, Z2F AR 7§ A 50 —:—5154 T3
o o] A% A ool FuARET F1Y
ARES AT BIUE Forgdd, 1 A%
I mE wig} 2.

EAZFRS Y ESEY STALES 0.31~0.87Tm/y R
A wetAlF o]0kt 7HE 23l EHUH(0.61m/y), 3]kt
0.58m/y), ZHUH0.52m/y) 9] == U oH, 4
WL 031miyR 71 vt QpEuEe] A9 e
FE=ol vlste] AFAE YFH o= 97| ujto] =L
o] Aol o Aoz Helth FiFH YAFES
0.82~1.96cm/y=2 YEPG=4 EHYUF7T 1.96em/y= 71
=1L, WERAIF o]oK1.92em/y), FHEUHH(1.41emly) 2] &=
o7 ZAEITE Jo(1999)= EHAI] A Ao 4] 1448
AR 2048 A H] FaLA) 7 AAES ZH2E 0.75em
/yT} 0.51em/y = AL, Jung ef al (1983)2 =] S

A Hol| Al 40~65E A S0 S AAYAES 0.68cmly
2 2AE o Sl ]2} 2 A ¥ A Auo] vl
O o] 7lRg: FEES WAHo] ol AjelA] FE}

el AriH o Wt SR g Ade] A1, AgEE

o
S
i
)

ox

T
o 5L ot

o &

>
il

ox fo flo 4
ol mﬁ
oo
$
N oﬁ pod) :\;l o,

rlr

—
o
=N
(¢}
N

_Q.

Street trees

DBH growth rate (cm/y)

Height growth rate (m/y)

No. of samples

Mean Max Min Mean Max Min
Prunus serrulata 12 1.11 1.54 0.73 0.42 0.59 0.28
Ginkgo biloba 15 1.25 1.77 0.86 0.52 0.73 0.27
Zelkova serrata 15 1.23 1.52 0.89 0.42 0.53 0.33
Platanus occidentalis 15 1.41 1.89 0.60 0.50 0.64 0.24
Acer palmatum 12 1.09 1.65 0.50 0.47 0.71 0.28
Sophora japonica 15 1.92 2.79 1.21 0.87 1.56 0.38
Metasequoia glyptostroboides 15 1.31 1.83 0.69 0.58 0.80 0.33
Liriodendron tulipifera 12 1.96 3.00 0.93 0.61 0.79 0.17
Pinus densiflora 12 0.82 1.01 0.59 0.31 0.45 0.20
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Table 7. Biomass and C storages of street trees

B
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Street frees Age(years) Biomass(kg/tree) C storage(kgCl/tree)
Mean Max Min Mean Max Min Mean Max Min
Prunus serrulata 19.4 34.0 12.0 342.8 1,624.6 60.7 171.4 812.3 30.4
Ginkgo biloba 19.1 34.0 11.0 414.8 1,386.7 92.5 207.4 693.3 46.2
Zelkova serrata 18.4 32.0 13.0 3894 1,827.5 97.4 194.7 913.7 48.7
Platanus occidentalis 24.1 42.0 13.0 710.8 1,678.6 241.9 355.4 839.3 121.0
Acer palmatum 15.3 22.0 9.0 181.3 674.1 27.9 90.6 337.1 13.9
Sophora japonica 15.7 20.0 11.0 579.8 1,063.9 355.3 289.9 531.9 177.6
Metasequoia glyptostroboides — 19.2 28.0 11.0 316.3 1,113.0 87.7 158.1 556.5 43.8
Liriodendron tulipifera 16.3 35.0 11.0 1,035.9 2,222.4 247.7 518.0 1,111.2 123.9
Pinus densiflora 19.8 24.0 14.0 81.6 161.9 17.9 40.8 80.9 8.9

Table 8. Rates of biomass increase and CO; uptake by street trees

Biomass increase rate(kg/tree/y)

CO, uptake rate(ksCO,/treely)

Street trees

Mean Std. error Mean Std. error
Prunus serrulata 17.7 6.6 32.4 12.0
Ginkgo biloba 21.7 52 39.7 9.5
Zelkova serrata 21.2 6.1 38.8 11.2
Platanus occidentalis 29.5 4.8 54.1 8.8
Acer palmatum 11.8 3.5 21.7 6.5
Sophora japonica 37.0 3.6 67.8 6.6
Metasequoia glyptostroboides 19.4 53 355 9.8
Liriodendron tulipifera 54.0 11.3 99.1 20.8
Pinus densiflora 4.1 0.6 7.6 1.1
Average 24.0 44.1
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Figure 4. The rates of CO, uptake by street trees
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Table 9. Total C storage and annual CO, uptake by street trees in Gyeonggi-do

Street trees No. of trees

C storage (tC) Annual CO; uptake (tCO,/y)

Prunus serrulata 217,715 37,320 7,048
Ginkgo biloba 191,065 39,625 7,594
Zelkova serrata 107,630 20,954 4,176
Platanus occidentalis 50,949 18,108 2,759
Acer palmatum 37,550 3,403 814
Sophora japonica 21,193 6,144 1,438
Metasequoia glyptostroboides 23,079 3,650 819
Liriodendron tulipifera 7,568 3,920 750
Pinus densiflora 4,602 188 35
etc. 108,154 26,843 5,261

Total 769,505 160,155 30,693
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