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Abstract

We constructed greenhouse gas (GHG) and air pollution (AP) integrated sink/emission inventories and evaluated
the environmental value for the vegetation sector in Seoul during year 2010. The data of vegetation, classified into
four sectors of cultivated land, forest land, park and street tree, were obtained from Statistics Korea and Seoul City.
Based on the previous studies, only CO, was chosen as GHG sink by vegetation. NO, and SO, were chosen as AP
sink by vegetation, while isoprene, monoterpene, other VOC (OVOC) and NH; were chosen as AP emission from
vegetation. Estimation methodology and sink/emission factors were gathered from reports and published
literatures. Estimated GHG sink by vegetation during year 2010 was 12,987,173 tonCO,,,, of which approximately
1/4 was from pure vegetation and the remaining 3/4 from vegetation soil. AP sink and emission were estimated to
be 23,309 tonAP and 2,629,797 tonAP, respectively. The analysis by administrative districts in Seoul revealed that
among 25 districts, Seocho-gu, Nowon-gu, Eunpyeong-gu, Gwanak-gu and Gangbuk-gu were the major districts in
GHG and AP sink/emission inventories for vegetation sector. Environmental value of vegetation as a function of
GHG and AP sink, was estimated as 800 billion won, corresponding to 5% of the total cost of the forest land in
Korea evaluated as a public function.
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IPCC (Intergovernmental Panel on Climate Change)
5z H7}H 34 RCP 8.5 A|v}g] 2o w2 214]7]
o x| E2] FHF 722 1986~2005 Hiw] HF 3.7
°C At5s 7oz &Akslar glo (IPCC, 2013). H7)
F SAkaE A% o)F 1XMont e
Agoz A WET 2o zE =A o gHse
A jEE ARl As1A BEel sl A 7}
3ledA], 2011l ©]AFE}REA (CO,), WI'H(CH,), oF
AF2HA 4 (N,0)9] s=7F 242t 391 ppm, 1,803 ppb,
324 ppbE A3} o)A BT} (17504 7]1F) ¢F 40%,
150%, 20% Z=7}st+F (IPCC, 2013). &3], $-2v=t
= 20131 71& d7] = CO,9 %¥%7} 400 ppm<-
J3)sle Zlezw maEa 9loh(CCIC, 2013). w3k
$elutet 247 H7)299) 49 Ashea(CO)sh
2o 12 Yr1eg98AY - HA 7+4 S
BolAa, (03 2& 27 v7] 0B w=
t 37k FAE Belx it (Kimer al., 2013)

salash 7)o BAe TR BAgoy
B o7 Fez WjzEm 1 Fo AAE 97
EA)sk= CO,9) shaAR (carbon offset)ol] whe &
42528k (carbon cycle) 520 83 A3 H& st
dem, g7leq FHAM = F23 7S A
vk (Yoo et al., 2011).

A AAell 2|7 'A% A (carbon storage) 34
53} e AL s A Fol glowd, A4
B % 9] AAAT] o E AT um e} 2
o}. Deng et al. (2011)2 GIS (Geographical Information
System)E 7|Wke = Abe] vha F4 3l AAFE
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HeFH oz HA3} o
HA oA %233} Peltoniemi et al. (2006)-2 AHH
=op w4 e g4 R Ageke] woAlue]
ek 291-& BAsled om, Zhang et al. (2013)2 &hA
w2sh Foslol oA mAole3t fbol ek
2 wAaklch TN E Aol olat ke A
9 el B3 177} A Esdem (SDL 2010;
GRI, 2009), E#]2] o|g®3}o]] wE AA3} £k
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al., 2009). 3FARE = - W 9] APAdTE whae] F4/
Mgl gl d77F AH 2 slor, Ao

& FmE QulEe) W RAAARN 73
727} HE FEE AT £ Y¥o] FAH o] Ay
=3 gleh
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15 Al S8 A7)
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2 A7elA 713 sie} dr)el dd Ba B
ool dgt el s dFAA BHdnsl
2e oA ALes AR deke FAew A7
2= 31 9lek(Song er al., 2011). ool H7] Fo=
WMEEE S9EAS AR ohzt Fslel

B AT Bashel, o4 AU AYEGRE 5

w}ﬁw °d = 20104 A=
B AR tH7l d 5 FemEE
E 753, o|F nigloz AbYo] A3
A AN EAM T AR e A 37EA
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Table 1. Status of vegetation activities in Seoul, 2010.

Type of vegetation Unit Area Ratio of Seoul (%)
. Rice paddy 3,180 5
f”gwated Dry paddy 6,120 10
an Sub-total 9,300 15
Conifer 13,700 2.26
Non-conifer 74,240 12.27
Forest Mixed 48,630 8.03
Forest land without trees 20,620 3.41
Sub-total 157,190 25.97
Natural 39,448 6.52
Children’s . 2,174.4 0.36
Small 1,000 m* 358.9 0.06
Neighborhood 43221.4 7.14
Urban natural 65,548.4 10.83
Cemetery 2,377.9 0.39
Park Cultural 356.1 0.06
Sports 66.3 0.01
Historic 334.5 0.06
Riverside 36.0 0.01
Others 15,870.4 2.62
Sub-total 169,792.3 28.05
Total 336,282.3 69.02
Street trees Trees 283,609 —
ment Institute, 2010) 5-¢] APAT=2 vjelo = NO, 2.3 EL/uEAHS
s} SO,& Hdez AbAskgl e (SDI, 2010; IPCC, 2 Aol o]g® F5/EA S IPCC (2006) 7}
2006), 7124 vlZsF2 EEA (European Environ- o]=2}el3} GRI(Gyunggi Research Institute, 2009)e]
ment Agency, 2013)Z} NIER (National Institute of En- S2E2 0] o]|AlslElA FmEk AR |1l

vironment Research, 2013, 2010)o| A A|A]3}= 22
23] VOCsol| %3t=]|= o)A (isoprene), B EH| 2
% (monoterpene), 7€} 3LA]-§-7]3}8HE- (Other Vol-
atile Organic Compound, OVOC) ¥ ¢} =10} (NH;)
= tjrte = ALK sl

A FEAS AEY LRI
F (Biogenic Volatile Organic Compounds, BVOCs) o]
o, £ A7 A dAEAEQ H
CioHc® dutrloz mdes Bx3) gslpizy
isoprene ©$]5 27 7IX|T 9l EHo|7] wjid
=3} & v 8 23 (hemiterpene) o] 2}3kc}. OVOCE A
Aol A vlZE= = isoprene¥} monoterpene-g- A £k
v]w el 3]4kAl-6-7]3}13HE- (Non-Methane Volatile Org-
anic Compounds, NMVOCs)3} Arzl/u]Abzhel 34
#713}+8}HE- (Oxygenated or Non-Oxygenated VOCs)2
x23+s}= EA o]t (EEA, 2013; NIER, 2013, 2010).
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"lek, SDI(2010)ell A a3t 2
3n T E]—_/,k_x-]ﬂuc}q_ =l
NIER (2013, 2010)o1| ] 28} 3k o 7] 2 3 AkAd b
I AP ATl AEs FmEASE A 2
Z3}o] A g3}9) o0 (EEA, 2013; NIER, 2013, 2010;
KEC, 2012; SDI, 2010; GRI, 2009; IPCC, 2006; Lee,
2003, 2001), & 20} 2 AFo] A48t F/m)EA S
E A F A & ATl }‘]'a/o‘od—?“‘f‘
2&39] NO,¢t SO, FrA,E A, 4

9 Ao e Aashat
2.4 Ab™Uy
Aol g SAAAT) 0 B FaE
AP ey AR, B0 7 ey WA
MEAsel Fow AgEH, 4 ()e 29,
S&=F E=AXEF (1)
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Table 2. GHG-AP integrated sink and emission factors in vegetation sector used in this study.
Sink (—) Emission (+)
Type of vegetation -
COyq Soil COyq, NO, SO, Source Isoprene  Monoterpene OVOC NH; Source
. tC/ tC/ kg/ kg/ 2.
Unit yr-ha yr-ha yr-ha yr-ha kgfkm? - hr
Cultivated Rice - 60.5 - - 0.102 0.255 0.0153 -
land Dry - 459 - ~ o Lee@@00D 4 0024 0193 -
Conifer 414 67.9 240 120 0.0793 2.1001 1.2965 0.0762
Forest Non-conifer 414 67.9 690 360 Lee(2001) 0.0431 0.0374 0.694 0.0762 EEA (2013)
Mixed 414 67.9 465 240 SDI(2010) 0.0431 0.0374 0.694 0.0762 NIER (2013)
Without trees - 67.9 - - - - - - NIER (2010)
Conifer 17.3 92 240 120 Lee (2003) 0.0431 0.0374 0.694 0.0762
Park Non 17.3 92 690 360 SDI(2010) 0.0431 0.0374 0.694 0.0762
Mixed 17.3 92 465 240 0.0431 0.0374 0.694 0.0762
Unit kgCO,/tree/yr — - - - - - - - -
Ginkgo 354 - - - - - - -
Platanus 55.6 - - - - - - -
Zelkova 33.7 - - - - - - -
Street trees Prunnus 26.9 — - - GRI(2009) — - - -
Pine 7.3 - - —  SDI(2010) - - - -
Metasequoia 69.6 - - - - - - -
Sophora 325 - - - - - - -
Others 173 kgCltree — - - - - - -
J71A, SE 2AVEE = 4719 FhF(ton/yr),  FRlESE ARSI en, & 3o AP ARE YEL

Ex 2A7FE wE 7194 W& (ton/yr), Ax &
5= (km’), EF= $49= =3+ vl &4 5 (ton/yr - km?)o]
t} (EEA, 2013; NIER, 2013; KEC 2012; SDI, 2010;
GRI, 2009; IPCC, 2006).

=3 AR T rtReE AR 44N
e, 7t g wE3ASe] Foz Al
ZhE el 7 2ATEA FRHFE A ()2 &3

al

e

fﬁL oL
ol =

£ 2

S=AXEF 2

o714, St Fhzael 1% SAKE FE(ton), A
= ZFEx (trees), EFE= 3574 (ton/tree/yr) o] o}t
(KEC, 2012; SDI, 2010; GRI, 2009; IPCC, 2006).

3. &4 a1}
3.1 AMEZR 2MIIA-I7|2H S8 &5/
CIE=
2010 A&l AMREE AxtEk A, 24, 7

Waleh ZollM B nle} Fro] ARE F5 24
7}2E 12,987,573 tonCO,, 0.2 A F Qo £
8t Al g3} AP sokdl] o]t F4are 7h7t 3,172,866
tonCOyq, 9,814,707 tonCO, 0. & A Y EOFS 52528
A4 9] A7k Fpek on] oF 3u) Aoz
el 283 Wrleqd EFEee A 23,309
tonAP, 2,629,797 tonAPZ A E| gl om, B o)A
tonAP: t}7] 2.9 ul| %2 (Air Pollution, AP) o 2 3]
oJstgiet

Lo
&

FEHE AR, JATLS FHEE A el
2,073,132 tonCO,, 2 7} wWotom, vgoz 3

°] 1,077,447 tonCO,, 2 AF ©u] 51.95%F 27|
3 7oz vepgih AN AR Eoke] o3t 4]
7bx F5FEe Aol 3,913,507 tonCO,,,, ZY
5,727,657 tonCO, 2H F-de] Al din] ¥ &5
2o Btk o) A LA} X&) FH TY=X
F2Akede A8k A== 20094 715 WHO (World
Health Organization)”} HAxsl= 1919 FYUHA o]
9m*S AH3]8}a (WHO, 2009), SEs) ofitol| A A
3= 1908 6m*S ==3)3 9ok (MLTM, 2009).
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Fig. 1. Total GHG-AP integrated sinks and emissions for vegetation types; (a) GHG sinks by vegetation, (b) GHG sinks
by vegetation soil, (c) AP sinks by vegetation, (d) AP emissions from vegetation.
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Fig. 2. GHG-AP integrated sinks and emissions by administrative districts in vegetation sector; (a-1) GHG sink, (a-2)
GHG sink/km?, (b-1) AP-S, (b-2) AP-S/km?, (c-1) AP-E, (c-2) AP-E/km?.
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500,000 won/ton, SO,+= 2 2,000,000 won/ton, NO,+=
¢F 5,000,000 won/ton & 2 2 ¥t} (Choi, 2011).

Aol 74157} wh o 2% ¥ A1A7EA] (nonmar-
ket valuation) 2 7F4 A}2-7}%] (indirect use value)ol] 2]
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of AFESIST) o]o] EA7IAE CO, 3]eh A ol
o2 A ¥]-89 (Choi, 2011), 971 242 NO,¢}
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o} (Kim et al., 2012). E4Y HZu]|L457l= CO,
55,094 won/ton, NO, 7,440,000 won/ton, SO, 1,821,000
won/ tone A-4-3}93 o} (Kim et al., 2012; Choi, 2011).
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Table 5. Environmental value for atmospheric purification
by GHG-AP integrated sink as CO,.,, NO, and

S0,.
Contents  Sink (ton/yr)  Cost (won/ton) Cost reduction
(won/yr)
COyeq 12,987,173 55,094 715,515,309,262
NO, 15,608 7,440,000 116,123,520,000
SO, 7,699 1,821,000 14,019,879,000
Sum 845,658,708,262
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