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Capacity and Value of Atmospheric Purification for
Namsan Nature Park in Seoul”

Hyun-Kil Jo?, Yong-Hyeon Cho?, Tae-Won Ahn*

2 o

E dTE MeA 2 EAAATL S dideg A4 ty] CO, SO, ¥ NO, F55& Aldsiste dr]
Aol sl she 71X E FHEAAT. EdFdol AAl AABA S oF 54%F AANH L, FRFRE FFHA
= A3RRe 552 AT HE nEUEs 7|AEHL 22 17.5%/100m%, 2,580cm?/100m?]
Atk AMFE L 47 S9UAT 715 71U ] Hske} fFAst] dFo] 2EFF TR,
Y 97 WA dAZ AArEEche EaYolU BHrdo) U A AARE AA SHAT Hd
CO, AR %L 293.8t/hacl AAZFA = 14787 /haolditt, A F43FS CO, 24.6t/ha/yr, SO,
17.1kg/ha/yr 2 NO, 43.9kg/ha/yrolln A7 AA A= 1399 /ha/yroldct. AA AQYHH L F
72.100t8} CO,Z AAstm 9lew, vttt CO, 6.040t/yr, SO, 4,200kg/yr, NO, 10,770kg/yr< &3
T Aoz veyd. 1 AARAY ZATE CO, A% < 36194, A3t CO,, S0, ® NO, ¥ 3144
Jyrel 23T WA EAARAZEL detet AR 9F 1,100%19] CO, WiEE, 2,800919 S0, WiE#,
1,160%18} NO, Mi&%#& Z2t A7l $88 485 29ttt £ 723 =AAATLY d7d
3} 7R E FEES B2, E3AA 2 B9 ditEnd e 458 Sle 7R B Ao Mgt

FR0{ : CO,, SO,, NO,, A4, AXIIIX|

ABSTRACT

This study quantified CO,, SO, and NO, uptake by vegetation for the Namsan Nature Park
in Seoul, and explored values for the park to contribute to atmospheric purification. Broad-
leaved forest accounted for about 54% of total forest area, and tree-age structure was
dominated by a young, growing tree population. Tree density and basal area averaged 17.5
trees/100m? and 2,580cm?*100m?, respectively. Atmospheric purification per unit area by forest
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type and age class was greater in older age classes, associated with changes in basal area, and
tended to be greater in broad-leaved or mixed forest than in coniferous forest for the same age
classes. Mean CO, storage per unit area for all the forest types and age classes was 293.8 t/ha
and economic value of the CO, storage was ¥ 147millions/ha. Annual uptake averaged 24.6
t/ha/yr for CO,, 17.1 kg/ha/yr for SO, and 43.9 kg/ha/yr for NO,, and economic value of the
annual uptake was ¥ 13millions/ha/yr. Total forest area stored 72,100 t of CO,, and annually
sequestered 6,040 t/yr of CO,, 4,200 kg/yr of SO, and 10,770 kg/yr of NO,. Economic value of
atmospheric purification for the entire area amounted to approximately ¥ 36,100millions for
the CO, storage, and W 3,100millions/yr for the annual CO,, SO, and NO, uptake. The park
played an important role through annually offsetting CO, emissions from fossil fuel
consumption by 1,100 persons, SO, emissions by 2,800 persons, and NO, emissions by 1,160
persons. The results from this study are expected to be useful not merely in informing the
public of atmospheric purification values of urban nature parks, but in urging the necessity for

replanting and management budgets.

KEY WORDS : C0,,S50,,NO,, VEGETATION, ECONOMIC VALUE

ME

M Ave} A=A YL 7B =
¥l CO,E H]ﬁé]-oq AQUIE Surele -’F—B. 9
7199849 80, 2 NO,9 U755 s Z/tAA
gk e B3 S 59 4RI AA £H7] co,
2 £ A% 29 olye} S0, NO, 5 k24
oggﬂo :o_:»ol_oq = ‘4 EﬁﬂlﬁE# ‘;’l’-r—l';} Z\J,
Aol 713 48 #A 484, AH T O
& ZeolA A" u glovk(elAA), 1993a), F

2 53 419 Foee 9 09 298l @
FS B3 A 5o g A ARE ‘_“4.0]—
Fed 23S FUT%. BARA Yo 2Rk
AE QAo s Az A7t 2 @9 HA 72]—5@

o 1R E FAE PEE 2 dPE £X gt
o, 713 gke] 4zt e Bste] mAEA ) 9
g d7] CO, F58 AFHT A77 dF EAT

(382, 1999; 28437 <tHld, 2000 =94
I o]719], 2000). ZeloME T A EA|
28 ez AAZFEA A 7|2dd CO, &
4Z (McPherson, 1998), 12lu A&4&=2dg
Agstad 50, NO, 5 LH9EH9 F4E(Scott
et al., 1998) A% v} 3let.

A FZ e EAIHZL EA] FHd BEEE A}
AEAE st & 9, ALE =4 Wele Wl
gt FEAAZ E’\P“‘ﬂ# 71 8 dgo] A

e g} HEAH A& AA wu 9?
27%°1 X4 T F-5& T2 9 o ﬂxl 3, A2
Ao ¥4 Bkm o]l H¥A &L 5% ﬁ-‘JrS}‘:}
(o)A, 1993b). @4t EM%}@E < AegA F
Al gAste] £AY BALE JUABE T
A7l 5 ARG wFo s # —8}% A 7)o g}
2 Ay BHe it Eklz} U Yoz 4
Ao 47 CO, SO, & NO, E5%& A kslsid
WA Bkl Jloddtes R E FE3kE Roltk. A
At FelA v &g =AEAY g8 714
of A} FRE FFetn, BA f 5AFR &7
A Fady g i Sx2He] 2ege
Zzated 928 £ 9

UFE(1992) AellAl AAHF
AAAR JJEESFZ (systematic random
sampling) & &3 % 87719 EEAHAE AH A
ot ZEAH S @A Gt BE A A =5
AR, 1, d& T JARALE AA T HET
9 Z71E BB (F2AZ 2em ©14) 10mx10m,
TE 5mxbmo|th. @A XA A7 EE9 AV E

9 e NI
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o A 2 JF BFo 2201 velgtt. 94
=9 AZAZZE < 103 A3 A5 Aekstn A
¢ FnAAeRRy #9E& 3T (284
G, 2000), FEALEA 2% (http://152
.99.72.107/snlm/doc/s12_1_2. htm)<& Fisto
HEAZY AYHE & IFS 2F 39
ZAASE EUZ, 09 FHEL §8381d &
M= (Alatalo, 1981), AR (Krebs, 1978)
< X ¥ste AFUEA Y AAFE2E 45
- A= (Evenness) = ((1/C)-1)/(expH-1)
C: X (Ni/N)*
H: -3 (Ni/N)In(Ni/N) _
Ni: 9495 W 53 F AAF
N: 4395 W EAAF
- %A A (Importance value, %)
= (AdEz+ AUz + 4l z)/3
- B3] $-4 2] (Mean importance value, %)
= (BX BN LHA) + (I X FEZFH S

A))/4

2. lo18sts & BHPDIA| AE

A A ZA} Aol GBS ) g w4
(284, 2001)2 A&t AAHEE JF o
2 999EY 35S AFsksln, wablo
TASt it AA Y 1A 7R & Hokekad
F, CO, AR HFL AJYRA F8 #5398 ti4y
AAFAP Ao 2R F53 J AL 7 &8l A
Z3tgth. 93 CO, F3L AAFIZY ol %
4 CO, u¥g 4&L 53 /=3 AAXE B
sted ATt A7, CO, AZFIE ==
o] AAEHA o7 Fo BA HHF FFL, A
CO, B 3 3 5 §+T &g 2z vt
o Azt SO, % NO, %L CO,% SO, £
NO,Zt F445H S &43ld 5% &34 &5
FAA A S A 83l A&

A7t SO, B NO, F4% 434l du~] S0, %
NO, 5=+ @4t 92 57 KA 243 A= 3
Wz7H(1998~2000)9 9% =& (http://
www.me.go.kr/www/db/data/index.html) & <
A ALYt &, 18 2FFAEE 453 (F
T 2%), I EAREA(FEF 0)3E), $U421F
S (FHNET A4E), EEEFSRIET 423%)

e B3] 16(2) 2002

2 AFAHYAR (BT EE) A AR EH,

< 2 w73 5km ool E¥stgt}. B
CO, =& T3 A87t FAse FHdrt2EA7)
2 AE3 FAN 9 AdE BEX(2EZ, 20008
o] &3ttt Ao t7]H s EFS CO, o 504 /t,
S0, 20094 /t, NO, 50099/t 59 A Ex A
7] & (California Energy Commission, 1992:
AdFA7, 1997: AAAAE T, 1999)9 7]
Z3td AN 2 AR

Az o o

1. A4TE

it EAAAZ LY FAAL oF 296haclH Al
ASHAAE AT JAHEAH L 245ha°l Atk
(http://www.parks.seoul . kr/namsan). 4] Q4%
Aol o 54%E BT e), 35% = £A Y], 18
I yA 11%= A9adel AFste 222 YE
Bt dgE2e VY8l 45%=2 718 2a Vo
% [958 244 23% 2L 21%E A9, |
P 2 I+ o4 Hfue Az 10% n5to]

FEUEE AR 250 A FGFo) 25
& Ztadte W, 7IAWER L PG Az
Fgol BFE F7MAHTable 1). 59 495
W 7AEA L AP SHe] el £adRg
Z Agoldet. AAFY HAY 2EY=S 71AY
AL Z7+ 17.55/100m?, 2,580cm?/100m2e]
g FEEE 2 #5)9 dxs 348 2L 95
HE 558 Aolglo]l i 140%014 A 260%
o o2& EHEE YEdlod, T HdFue
H4 8molA gl 15meliet,

wEe FAAF EXvE BESSE AA 1w
& &, 10cm ©9 ¢ 54%, 10~20cm 31%, 20
~30cm 11%24 20cm ©®7te] & 85%E, 214
32 30cm "9 dREQA 97%E Hedyct
(Figure 1). Ag4dY AAFEEE 10~20cm ¥
A9 AHH7E 10cm 99e] AR g B3te
v 30cm ©]4e] 5L ARd Aoz Jelyo)
gg58 4% 10cm mIF 2 20em |39 A&
H) 7} B A FPo) vl ¥ ¥E, 10~20cm 3
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Table 1. Density, basal area and cover of woody plants by forest type and age class (mean +SE)*

Forest type Age class Density(tree/100m?) Basal area(cm?/100m?) Cover(%)
1 25.8+3.3 1,722+120 142.9+36.4
Coniferous 1 18.0x2.4 2.,223+206 188.1+£21.9
) 13.8+£0.8 3,211x+264 224.9+44 9
Mixed i 18.0+1.7 2,154+£297 256.1£51.9
v 17.6x1.4 2.550%£158 153.5+ 8.8
1 120.6+3.2 1,595+118 203.0+47.2
Broad-leaved I\ 18.9%£2.5 2,294+181 232.1+£33.5
V 14.1+1.3 3,482+153 221.4x27.7

* Density and basal area exclude shrubs.

AFe ExHE AdHez vyt 2¥A %
(1998)¢ 737 ¢ F37 AdxA FnAA
20cm ©|dte] B2 Af87t 42k oF 86%(30cm
o]3t 99%) 2 88% (30cm °l3l 98%)9 & R
& uh gtk G EARE Bde] AeE O AAFE
¥t 2 o] glo] FEUA = AR Y] £EE0
-8

AR5 2335 AGTEEde 84449
A AuA o 9gtn, BEFRY] AF= 4F F
7tet o] Zulekg). dat EAAATEY] BE
A58 2 955 TS 59 FA=E 0.6845
o]QtH(Table 2). TAEE £ FXd oA &
53 AERM, LE 2o F5E 42 BEaE 2
< ARFAE 1€ vehis] gAE7L 04 7PkEs

(%)

70

& Coniferous
60 g m Mixed
R i SEEETISRRRRREIRPSERPEEES g Broad-leaved

& Total
40 T

30
LR 1= R ] = :
10 B =

o B

<10 10-20 20~30 30~40 40-50 =50
DBH(cm)

Figure 1. Percentages of DBH distribution of
trees

£ 2o AgA FEE 0L ANde AS 4
o A4eE 9 93E £33 #AEe £33 1
dFo| 0.80072AM 71 w3, dFe FHEFE
tha Yol A%E By AESY Va7 15
o] FAEE 0433628 54 9 £ =0} vl 2y
Ee Aoy BAFATY. ANFHAN MY & 3
9] 57 mBe AUE(Pinus densiflora), U5
(Sorbus alnifolia), AP2W5-(Prunus sargentii),
N AU E(Quercus mongolica) 2 WHUF
(Styrax japonica)°]1th(Table 3). #59 B+
=5, 2ulg, g (Rhododendron
mucronulatum), =545 (Stephanandra
incisa), B@E(Acer pseudo-sieboldianum) 59

ol At

Table 2. Evenness of woody plant species by
forest type and age class

Forest  Age Trees Shrubs Total
type class
o 1 05679 0.7261 06972
omif™ 'y 97472 06861  0.7557
°TOUS 04336 0.9416  0.5018
vieg N 06986 07713 0.8007
wed g 0.6665  0.6883 06148
Broag. I 06843 07706 0.7572
1“’3 . ¥ 06993 07610 07028
eaved 'y 07855  0.6545  0.6677
Total 0.7133 06852  0.6845
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Table 3. Importance values of woody plant
species (%) ‘

Species Trees Shrubs MIV*

Pinus densiflora 18.51 0 13.89
Sorbus alnifolia 1161 11.80 11.66
Styrax japonica 9.00 1744 11.11
Quercus mongolica '10.91 8.50 10.31
Prunus sargentii 1092 217 8.73
Acer pseudo- 577 895 657

sieboldianum
Robinia pseudo~acacia 793 (.60 6.10
Rhododendron 2.95 11.47 508

mucronulatum
Pinus koraiensis 4.32 0 324
Stephanandra incisa 0 10.16 2.54
Pinus rigida 3.38 0 253
Alnus hirsuta 298 042 234
Fraxinus

rhynchophylla 261 103 222
Quercus serrata 1.73 094 154
Quercus aliena 1.3 208 1.53
Other 40 species 6.03 24.43 10.63

* Mean importance values

2. AMFHEY HRINNAA 0)HEs

A ZAAAEEY AR B 88 dd
AF CO, ARHLS BHFY VIFo) 482.4t/ha
24 diHes s 2e(P(0.01) ¥a, 4+
d I193el 109.8t/haZM 718 AJTH(P
<0.05). 97 % 4], Y5 VEFol CO,
31.4t/ha/yr, SO, 25.3kg/ha/yr., NO,
65.5kg/ha/yr24 € A4&E 9 g7 vls] 7}

73 4E A 16(2) 2002

& Bz, JAFY 980 CO, 17.1t/ha/yr,
SO, 8.6kg/ha/yr, NO, 21.2kg/ha/yr=2A 743
A& Aoleitt(Table 4). 7o e doiHAF
A3 AR 71HaH o] wstel f#ste]
AFel BEFE FNEn, 59 29499 98
7k Zol7F Adadol} £aPEG o FHoh AdF
e HAHAT JIAHA] FY JF B HAAH
FEo} Sl = BT, WrFstee g o
wA o ol 2(FEZ, 2001) BHEFHoIL &
Hr} o3l At

e EXdte H9Y VEFY A% FF
#F& C0, 26t/ha/yr, SO, 25kg/ha/yr. NO,
Blkg/ha/yrdl ALz BaHYo(ZdZ, 2001).
A EAAE T 294 VRS A4 CO, F
FEHE A9 AL v o] Bsked, ole #
2 7)RAWAY Ko (LA 2,.960cm?*/100m?)
7103 oz #Addn, ¢, i EAAEF
A A8 vIFY 93 80, F4HE £9AA ¢
A A3 NO, 5% 4948 o B3
o, 249 S0, ¥ NO, Fr32 AA/E, 34,
2% 5 AATE B olyE, 18 eFEAY o
7% DA wet dAX9EZ thh 2ol & HY
T, @it AT 29 B S0, ¥
NO, WlsEe 7AW &35 4371111 5~
1099 Z+2F 5.7 2 30.8ppbelit}t. 7= W) &
A, 34, 99 5 1404 2570 AHAM 53 o
T SO, @ NO, W7 sEE 5~10¢ 42 6.9 ¢
28.7ppbeldd(http:// www.
me.go.kr/www/db/data/index.html). @4t EA|
Adzd A2 AL vl FAEEY 3}
FEa e abo] 2 50, FEE thd ¥ W NO,
FEE Y ESi).

e

Foll
o @

Table 4. Atmospheric purification by woody plants per ha by forest type and age class (mean + SE)

CO, storage

Annual uptake

Forest type Age class (t) CO,(t/yr) SO, (kg/yr) NO, (kg/yr)
I 109.8+ 7.5 17.1+1.1 8.6+0.6 21.2+1.4
Coniferous )i} 145.3+13.2 20.8+2.6 11.3+1.5 27.9+3.7
_______ N 231.8+17.2 24.2+1.7 141410 35.0£2.4
Mixed i 199.3+26.2 216+2.8 13.1+1.6 33.3+4.0
o ed i 238.0:+158  235+1.1 148408 376420
I 171.4+16.7 201+1.2 12.340.9 31.742.2
Broad-leaved i 275.3+22 5 951+2.2 17.1+14 44.2+3.6
y 482.4+25.4 31.4+1.4 253+1.1 65.5+2.8
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AARE 259 woudd Had Co, ARFLS
293.8t/haolx, A FFFL CO, 24.6t/
ha/yr, SO, 17.1kg/ha/yr. NO, 43.9kg/ha/yrel
Atk AR 11 Avle < 2.79%kee CO,ZE (YA
AAATY, 1999), 2383 0.85g9 SO (RS
AT, 2000) W&t Gt 2AREFTE A
Aol 1Tha%¥ CO, AL oF 10549 Af4Hl
0E CO, WZ % AFatda, divied 2069 7
#2022 EEH Y2H e 80,#E $4de 9L
23ets Aol A4 F CO, ARER F, &
2ol 7ldve A48 9 g el A
B 0.1~1.2%%, 87 ¥+%9 2% 0.1~
0.6%E 247 AAHTY. #59 Ve gg<4
HelM AFFPET), FEHNA FHARY ot
B 1 k2 njn|d J o2 eyt

3. "t ZAIAIAZ RO LD Rs} s U A
HIIHx|

Wi EAAATY A AAERL & 72,100t
9] CO,& AAstm 9o, djrtct CO, 6,040t/yr,
SO, 4.200kg/yr 2 NO, 10,770kg/yrs &4ate
Aoz Vel Table 5). AAWAY CO, A%
AAZME < 3612 gt n, AT WA
3 AA7HE CO, 3099 /yr, SO, 89T /yr,
NO, 54Wutel /yr2A o]5< &ata oF 3199 /yr
o AFeAn. o] AAVNAE @i o Fats)
W, CO, ARE HF 147999 /haol 2 A7t 7]
AstE 1393 /ha/yrol Atk A7 w7183 AA
A F, CO, F57HA19 Aul7} 8 98%
2 A8t

AgAd A sdda Ane) vlg A 1%
Azt CO, W& ok 5 5t/yrolm(2ALH o]y
2], 2000), 1999 SO, 2 NO, ez Zz}

—_

Table 5. Total atmospheric purification by
woody plants and economic value for
entire forest area

Val CO, Annual uptake
atue storage CO, S0, NO,
t 72,100 6,040 4 11
W(million) 36,050 3,020 8 54

1.5kg/yr ¥ 9.3kg/yroldtH(F4 ¥, 1998:
1999: 2000). o5 wWEFd| 2As A, @it T4
AAFTAL slnpct A9 21,1009 CO, H
%, 2,80099] SO, Wi&E#, 1,16092] NO, i
2% 47 AT E 28T 48S AP
a8la, 13,100¢0°] 197t WiEshe CO%e A%
31 e Aloldtt.

&L g SO, B NO, =9 AHaH

Fae B8, A4 98 5 A48 CO,9 W
WS 242 % Ao g8 e 49 o

Fol JAoI o £e Ao Jehid, maa, 4
ye BAH A%, DAL 54 58 TFHE 4%
e ASHQ Bl AFE vhdsle], YA E
AAAZAS U145 4B /1 wE 30 2
27} ok, B 97E 449 BE, 54 8 o2
I8 EF W CO, 4% n2lehA FAAL, o]
g weake 4 AR ELS) CO, $EAZ 71
AL U% 58 Aos 2YUY. B droq 52
# A Aokt 1R ol Tlelshe A 24
AAFA AN Fushe B ohje 234
A, B 5o ugno) Bad A4S e o)
AE7td Aoz g,

F—
ol g 28

FHAEAATE(2000) vy egEAw & 1999,
104%.

AR ZAATH(1999) =o AF&dstA wWEH
A 2o AT 1205,

0] (1993a) 7l oA} AHu7F AejAlol vlA &
A A7 EAEE A 9(1): 11-18.

ol AA(1993b) Aol REHE B e} o
£ A&7 E(ESSD)E 97 AL QESE
3. dXBAYFE - AIAFEAIT L.
141~153%.

AHAFE(1997) 9 2Y71F A% Y7
HuA.

Z2¥2(1999) F9x dREEAY A dags o
uiEs ZAl=A o Q% d52FgE A 27(1):
39-53.

ZHEZA(2001) 449 CO, FF 2 WHHESs AR
Al A&7ed NEs A3 YUAANE A JE
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