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Comparison of Carbon Storages, Annual Carbon Uptake and Soil Respiration
to Planting Types in Urban Park™
- The Case Study of Dujeong Park in Cheonan City -
Mi-Kyoung Han’, Kyeong-Jin Kim’, Keum-Chul Yangs*
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This study has compared carbon storages, annual carbon uptakes and annual soil respiration by planting type
in Dujeong park, Cheonan city. Four plantations were selected in Dujeong park: Pinus densiflora plantation,
Quercus acutissima community, Quercus acutissima-Robinia pseudoacacia plantation, and Robinia
pseudoacacia plantation. We investigated each plantations from February 2012 to March 2013. Carbon storage
and annual carbon uptake in each plantations were calculated with allometric method (Lee, 2003), and soil
respiration was measured by using LI-6400 (LI-COR). Carbon storages in Pinus densiflora plantation, Quercus
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acutissima community, Quercus acutissima-Robinia pseudoacacia plantation, and Robinia pseudoacacia
plantation were 17.36 ton C ha™!, 88.63 ton C ha™', 115.38 ton C ha™ and 49.88 ton C ha™!, and annual
carbon uptakes were 1.04 ton Cha ' yr',2.12ton C ha™' yr ', 6.47ton C ha ' yr 'and 3.67ton C ha™' yr ',
respectively. Average annual carbon uptakes per tree of Pinus densiflora plantation, Quercus acutissima

community and Robinia pseudoacacia plantation were 1.81 kg C-tree yr™!, 17.86 kg C-tree yr ! and 9.14 kg

C-tree yr ! and Quercus acutissima was the greatest. The amounts of carbon released from soil respiration in

the same four plantations were 2.20 pmol CO, m™2s™', 1.90 pumol CO; m™2s™',2.47 umol CO; m™2s ' and 2.51

umol CO> m™2s™!, and annual soil respiration were estimated 6.66 ton C ha™' yr !, 5.33 ton C ha™' yr !, 7.20

tonCha™'yr ! and 7.25 ton C ha ' yr!, respectively. In this study area, Quercus acutissima-Robinia

pseudoacacia plantation has a significant contribution to the role of carbon sink. However, the contribution of

Pinus densiflora plantation was evaluated less. The results of this study can be used as the necessary data for

tree planting and management in urban park.

KEY WORDS: PLANTATION, Pinus densiflora, Quercus acutissima, ALLOMETRIC METHOD, CARBON SINK
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St 1: Pinus densiflora plantation, St 2: Quercus acutissima community, St 3: Quercus acutissima-Robinia pseudoacacia plantation,
St 4: Robinia pseudoacacia plantation

Figure 1. A map of the study sites
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Table 1. Estimation methods of carbon dioxide storage and absorption

Classification

. . . *
Estimated regression equation

Broadleaved tree, Y = 0.2572 DBHaver™*”

CO, Storage amount
(kg CO; per tree or shrub)

Coniferous tree, Y = 0.3510 DBHaver>'*¢
Broadleaved shrub, Y = 0.1800 DAGaver***

Coniferous shrub, Y = 0.1608 DAGaver™'"™”

Broadleaved tree, Y = -4.2136+1.9006DBHaver-0.0068DBHaver”

CO, Absorption amount
(kg CO; per tree or shrub- year)

Coniferous tree, Y = -2.7714+0.9714DBHaver-0.0225DBHaver’
Broadleaved shrub, Y = 0.0333DBHaver™*

Coniferous shrub, Y = 0.0568DBHaver'***’

"DBHaver: Average of diameter at breast height (5~40cm), Average of diameter at aboveground 15cm (1~4cm) (Lee, 2003)
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A5tk B9F o] AtslEr A W& 11-6400 (Licor 6400
Potable Photosynthesis System, Li-Cor Inc., Lincoln, NE)
o ALA 7tAEA 7] (Infrared Gas Analyzer)E &2 35}9]
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Figure 2. Meterological characteristics at every 10
minute in Dujeong park
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Table 2. Physical parameter of the study site

DBH (cm)

DBH (cm)

Plantation’ O~ 10~ 20~ 30~ 40~ 30~ Mean Max Min H(erlng)ht I\Io.(t;)efe)tree ;zm(l Elg) De?tiletz hzt;;ree
10 20 30 40 50 60

Pd Tree 2 33 1 - - - 147 20.5 8.4 3~8.8 36 627 574.2
Qa  Tree - - - 6 10 3 434 534 30.8 15~21 19 1,604 118.5
QaRop Tree - 19 17 8 4 1 248 50.1 10.2 9~20 49 802 611.0
Shrub 64 - - - - - 1.9 5.8 0.8 05~1.7 64 - -
Rop Tree - 7 36 - - - 21.3 228 198 13~14 43 1212 358.4
Shrub 3,771 - - - - - 1.4 2.7 0.6 08~22 3,771 - -

* . . . . . . .« . . .
Pd: Pinus densiflora plantation, Qa: Quercus acutissima community, QaRop: Quercus acutissima-Robinia pseudoacacia plantation,

Rop: Robinia pseudoacacia plantation
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Table 3. Comparison between the carbon storage and
annual carbon uptake of each planting type

Carbon Annual
Planting type storage  carbon uptake
(tCha™) (tChayr)
Pinus densiflora 17.36 1.04
Quercus acutissima 88.63 2.12
Quercus acutissima Tree 115.19 6.45
-Robinia pseudoacacia  Shrub 0.19 0.02
Robinia pseudoacacia Tree 4595 3:21
Shrub 3.93 0.46
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SA7NA SHEV|E A4E FUeke S Byl 7¥ L
_ o 3) g7t EQsER =X
o EFs gl 7M w1 39 7P WA YERRL s sexEse e
(Figure 3), AU RAA Y, A4, Ao uit-of 2 AFgNE EFSFY EYLETt 22 AHTAE
TRAGE A, oA YA Y ol A o] EFT FaF2 7 Holng Y BT FES AEdte] dBd EY2E
A3} 349 z 7# 3.82, 4.15, 5.06, 5.09 pmol CO, m™2s !9} oF 2| 3 AE A5G aL(Figure 4) o] & o] &5}

0.51, 0.31, 0.65, 0.65 pmo{ CO, m2s'2 AL Z}o]
g Beth 2 B 2UFAAY, Age iR,
Apgee| UH-ob A AL A R, ol AL A el Al )
+ ESTEFS 7+7F 2.20, 1.90, 2.47, 2.51 pmol CO, m™2

SR SRRl A g WA b,

2) EYsED 0)7|AIxtete] B

2 AN EFEFIY vz pelaete] pA o] s A
ST ol g3 AAAL Ak EFBEY vII4
QAR Apole] M 4as HAAY RE EFLE>T/lL
E>BE> EPSRET 0 UL, 55 EgLE
EFEET B ARUAS Btk 2UFAAY, 4
e, e

VAR A, ol 7HA| LR
EoFor Alo] 9 *PJJrJH:]]L 7+7¢
, 0.752, 0.873, 0.847%2 YUE}THTable 4). o]
& A3 EFEgel EFLEN BE P won, 4
33| =2 ABTA 7} Qdti=(Davidson et al., 1998; Lee
and Mun, 2001; Moon, 2004; Lee et al.,2012) A8 A+
Aol dA ettt By £ ESEEE ¥
L Fo% 848002 wuE b 9o (Witkamp,
1969; Knapp ef al., 1998) & LA = A G |
A G AR UrETh & A datolA 649 - 59

2rp BEgerE 71 U EFE S-S o7t gaste
4ol wEHYH. ol AR B2 d7ES TN EY
5T ALA Hepet EG =] Wehrl vEA] AA|E}
A ko v (Son et al., 1994), Liu et al.(2002)0] E%}2=
9o E the 842A EFLIAFo] EFEET 9
& e Hieh AR, 2 es & e B

FrETF2 EFTIY AR FudAe 2 v
o HHHoR EFEE] 9 vl ALz Bt

& EY
Qa9 THTable 5). 4% A7F BFEFEE 2R
o, AR e, 44RO AR AR E, opA]
R Ao A 2+ 6.66, 5.33, 7.20, 7.25 ton C ha ' yr™!
2 e
AT EFEFHE 2URAAY, A e, 44
SO AL AR, AL ARO A 2H7 45.7%
513%, 47.4%, 47.7% RE7} o 25 (6Y~8Y)o] H =
om, ALH129~29)0= 72t 8.0%, 5.2%, 7.0%,
69% AT E =A% o] AAYE Zoj7t & Ao &2 Vet
(Table 5). Kim(2008)2 54 AU A7t EYS T
L, YuQolhE Ael4k suRgel Az
Lee(2013)= €Mt 2uRg o A7 BT
7.28, 6.36, 11. 23 ton Cha'yr'2 FA3FLH, Yu
2011)= FAF op7pAUE—oA 6.53 ton C ha 'yr ',
Kim(2002)& 24 224 AF2a R oA 9.98 ton C

Hrt
o
l-OII
11101

i)

::::::

- 0.084x
_— y=1959.1e Pd
R?=0.906

y=990.43e"110%  Qa .
R?=0.895

6,000

25,000

y=1854,9¢0.0918«

QaRop
R*=0.950

y=18318e20%  pgp
R?=0.947 .

.

::::::

Soil respiration(mg Co, /m?fc

Soil temperature at -10cm(°C)

Figure 4. The relationship between daily mean soil
temperature and daily mean soil respiration

Table 4. R* values for the relationship between soil respiration and soil temperature, air temperature and solar

radiation
R
Plantation —

Factor Pinus densiflora  Quercus acutissima Que.r%’us acutzsszma. Robinia pseudoacacia
-Robinia pseudoacacia

Soil temperature at -10cm (C) 0.682 0.752 0.873 0.847

Siol moisture content (%) 0.036 0.004 0.003 0.001

Air temperature at +1.5m (C) 0.616 0.563 0.824 0.749

Solar radiation (wat m ?) 0.075 0.265 0.188 0.241
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Table 5. Comparison of annual soil respiration in each planting type

Planting type

Year Month . . Quercus Q. acutissima Robinia
Pinus densiflora s . . .
acutissima -Robinia pseudoacacia pseudoacacia
March 94.03 54.65 92.79 92.17
April 145.66 98.69 150.40 150.36
May 223.54 169.75 238.90 239.98
June 271.85 221.99 296.85 299.12
2012 July 392.52 355.94 442.20 447.54
August 449.86 425.22 513.13 520.23
September 321.00 276.36 356.07 359.58
October 223.75 170.56 239.35 240.48
November 123.41 79.07 125.35 125.02
December 76.19 41.47 73.73 73.03
2013 January 60.06 30.26 56.81 56.09
February 58.30 30.06 55.52 54.88
Total (ton CO, m™2yr 1) 24.40 19.54 26.41 26.58
(ton Cha™tyr™) 6.66 5.33 7.20 7.25
ha'yr'2 A3}t Dioxide Sequestration of Urban Park - The Case study of Seoul
B oo giAA oA AUuRAAFe] 3 FuAAL Forest Park -. Master's Thesis, Hanyang Univ., Korea, 79pp.
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