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Effects of Air Pollution on the Forest Vegetation Structure
in the Vicinity of Sasang Industrial Complex in Korea'
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ABSTRACT

The object of this study was to examine the effects of air pollution on forest vegetation structure in
the vinicity of Sasang industrial complex in Korea. Forest vegetation structure was investigated at 19
sample plots surrounding industrial complex and at one site away from industrial complex as a control.

The results obtained were as follows;

1. For analysis of vegetation structure, upperstory of forests was mostly consisted of Pinus thunbergii,
and partly of Alnus firma and Robinia pseudoacacia. In midstory, major components were Pinus
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thunbergii, Robinia pseudoacacia, Rhus trichocarpa, Rhus chinensis and Styrax japowmica, In lower
story, Pinus thunbergii was a minor component, while Robinia pseudoacacia, Quevcus serrata. Rhus
trichocarpa. and Rhododendron vedoense var. poukhanense which were known to be resistant to air

pollution were found in large number.

Especially, importance percentage of Kobinia pseudoacacia

was high, while that of Rhododendron mucronulatum was low in surrounding industrial complex.
2. For woody plants, number of species, species diversity and similarity index in industrial complex,
were not significantly different from those in control plot.

3. For herbs,
Sinensts,

Prunella vulgaris var.

Oplismenus undulatifolius appeared in large number in most plots. The SDR: of Miscanthus
Calamagrostis arundinacea, Paedevia scandens, Spodiopogon cotulifer and Carex huwmuilis
were high, but that of Asfer scaber. Saussurea seoulensis,

Solidago virgaaurea var. asiatica and

lilacina were low in the vicinity of industrial complex.

4. Number of herb species decreased to below 10 species at surrounding industrial complex as

compared to 20 species in the control plot.

In addition species diversity,

and similarity index in

the industrial complex were lower than those in control plot.

It may be concluded that Pinus thunbergii forests in industrial complex consists of tree species

resistant to air pollution, and that composition of woody vegetation in industrial complex was not much

different from control plot, while composition of herbs was already quite different between the two plots.

Forest vegetation structure, therefore, may change with time due to air pollution in the industrial complex.

Air pollution,
diversity, stmilarity index.
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Table 1. Soil chemical properties of sample plots
Sample pH OM P-O; CEC Exchangeable catiomme/lOOg)
plots (1:5) (%) (ppm) me/100g K+ Na-— (d+ + Mg+
1 1.54 1.1700 10.5977 7.0137 0.2537 1.5297 3" 1.9650
2 4.46 0.7167 12.0138 9.3679 0.4628 2.9536 (.2123 2.0927
3 1.45 0.4867 7.9783 65.6829 (0. 4584 3.6579 0.0661 1.7585
4 4.40 1.1900 16.0393 8.0216 ().6460 3.9780 0.8512 20124
5 4.39 1.0800 13.9201 9.2757 0.6268 1.5394 1.0505 20984
6 4.45 0.9567 13.0433 7.6758 0.4116 ().8266 0.9262 1.9380
7 4.72 1.8500 12.7091 8.8221 00.3034 1.5371 2.1519 1.9668
8 4.59 1.1000 11.6831 9.7588 0.4075 0.8162 0.761Y 1.9895
9 4.59 0.4500 11.7180 7.0107 0.5236 3.6571 0.1556 1.9315
10 4.65 1.1667 16.2421] 9.4026 0.4467 1.3649 0.1769 2.1789
11 4.43 ().4333 10.3625 7.7905 0.6075 3.6529 0.627: 2. 1558
12 5.02 0.6433 13.0920 6.3204 0.4808 (1.8264 0.5197 20199
13 4.57 0.8533 13.6858 6.9380 0.6730 0.8243 .5610 1.3040
14 1.91 1.9200 13.6217 8.5639 (.4491 2.3008 3.0930 2.1619
15 1.53 0.7700 15.4658 9.1711 0).5096 2.6886 0.0808 1.9307
16 1.61 (.8567 14.6469 9.4725 0.6415 3.6405 ).2058 2.0252
17 4.56 0.8400 15.3844 7.4386 0.4782 1.3663 ().3562 2.2042
18 4.97 0.6367 11.3799 £.8897 0.4471 (0.8259 .0836 1.9589
19 5.01 1.1233 11.6545 7.6993 0.-1050 0.8249 0.9222 1.9721
Control 5.13 1. 31()() 16.546'§ kl 8’71 ().6117 1 3276 0.6457 1.9673

7Vmghhor sites(plot 1-6), mlddle sltes(plot 7-

13),

re mote alt(s(p ot& -19) in industrial complex.
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8 W ETEe| KEBRe] BB ikke) HEME 2= E

o A&} zko] jErRe] LI Ao, L 9
AR, AT, AR, 5T
o] 2fpyoE HEET Ut ol EE B
o Mzl EEEEL 2 @moldt.
BILTE F:g Btk el TH &z
LRl s ol Aol Atuk et y-o FHEHE
SE7E b n #ET vl Aledl(&8E, 1992),
A Famel s TH pEx #zkite] bEgel
A apk el ol T HBlE 2 2l
72re il RSl HRERAENYA TEAZS &
WEN Aty ER KEURESY S8 A
vehdes 5 R ##goh oA n glenw
(a7l FREE, 1994) #MHI ARFHReZ
Eslo] Ethol AA ZE1E A% ol F #ifEe] Lk
L ELE TWEeke] sls Aoz #pE.
TREel glej4E Table 4914 B uie} 7o)
WS —E FAZuelM D HBEZ gldded,
HEE FAixmwe] BEMEES LB P 3t
o] of-¢ & fgmolddct. of7pAE, EA
2N, AR Ho] 2MSE HHET
aledl, o152 MY EEMEFRC 2 #
olodct, 3], oltAUE-= TEESENM HE

fiske] Mgty £ vhehdool, A TE
o4 w el A A chebde,

FILTE Rigeld BED R sk i3
#, 4A%, Aehy, AEr), FEUE, w3l

Ak, Aoy E %2 mHke] deteti 3kl

oo (&R 5, 1982), w3t FHiel I HiE
< A, ArlaRE, Arsmdedy, d Fold

cha st w=dl(RMERE 5, 1983), & #EHel A
T KRGl HE ditEe] I M & RHE
el Al ZfgEyC 2 HEENoY] EREFEE =
g FA viebgeh, dbd fifige] oFd ftES-
Eoll A W el Al EEfEE] xA viEhte
AEFHR 2 <l wFEHEIT Jehtz dsdch,

£ FAZMY ARGHR o3 MERKEE #LE
Fastz] Slste] Bkl B8, HMEREER, B
HE %S AR H£R Table 53 #o] 2 HE
e MEgs 15~32fEe2 Jehia 9lew, T
B Aol 3, 7, 8FAstel iz 208 vlte®
vhelytcl, HEHEREE 3, 6, 7, 12 #EEC
Ae o #@EEC w8 2 LUTE A ek
o) MpktEr Bt Aew FHHAE,
vz EEEAAM L EEHEZL v Eokvt

ot H M

Table 5. Species diversity of woody plants in sample plots

Plots No. of species Species diversity(H') Maximum H'(H' max) Evenness (J') Dominance (1-]")
Mid Low Total Mid Low Total Mid Low Total Mid Low Total Mid Low Total
1 9 19 25 1.6765 2.3701 2.4678 2.1973 2.9442 3.2192 0.7630 0.8050 0.7666 0.2370 0.1950 0.2334
2 11 29 32 1.2539 2.7711 2.1463 2.3980 3.3671 3.4657 0.5229 0.8230 0.6193 0.4771 0.1770 0.3807
3 5 13 15 1.3230 1.9149 1.8752 1.6095 2.5648 2.7079 0.8220 0.7466 0.6925 0.1780 0.2534 0.3075
4 8 24 98 1.7497 2.6194 2.2958 2.0793 3.1781 3.3321 0.8415 0.8242 0.6890 0.1585 0.1758 0.3110
5 9 21 22 1.7673 2.4633 2.2640 2.1973 3.0445 3.0912 0.8043 0.8091 0.7324 0.1957 0.1909 0.2676
6 4 9 21 0.9659 2.3725 1.9601 1.3862 2.9960 3.0446 0.6968 0.7919 0.6438 0.3032 0.2081 0.3562
7 8 16 19 1.3670 2.0553 1.9924 2.0794 2.7726 2.9443 0.6574 0.7413 0.6767 0.3426 0.2587 0.3233
8 7 15 17 1.8361 2.3021 2.3116 1.9459 2.7080 2.8332 0.9436 0.8501 0.8159 0.0564 0.1499 0.1841
9 79 22 1.7645 2.6465 2.3531 1.9459 2.9958 3.2283 0.9068 0.8834 0.7289 0.0932 0.1166 0.2711
10 11 22 9% 2.0514 2.6062 2.4311 2.3979 3.0908 3.2580 0.8555 0.8432 0.7462 0.1445 0.1568 0.2538
11 5 91 23 1.3947 2.4374 2.1659 1.6094 3.0445 3.1354 0.8666 0.8006 0.6908 0.1334 0.1994 0.3092
12 10 20 94 1.1840 2.3404 1.8815 2.3026 2.9959 3.1782 0.5142 0.7812 0.5920 0.4858 0.2188 0.4080
13 10 22 23 1.8054 2.6291 2.4957 2.3025 3.0909 3.1353 0.7841 0.8506 0.7960 0.2159 0.1494 0.2040
14 16 19 29 2.0501 2.6131 2.2155 2.7727 2.9443 3.3675 0.7394 0.8875 0.6579 0.2606 0. 1125 0.3421
15 13 22 27 1.8197 2.5333 2.2956 2.5648 3.0909 3.2959 0.7095 0.8196 0.6965 0.2905 0.1804 0.3035
16 9 92 92 1.7074 2.4234 2.1522 2.1971 3.0911 3.0909 0.7771 0.7840 0.6963 0.2229 0.2160 0.3037
17 10 25 29 1.9822 2.6895 2.4805 2.3025 3.2190 3.3675 0.8609 0.8335 0.7366 0.1391 0.1645 0.2634

18 8 21 24 0.8582 2.4349 2.1989 2.079% 3.0444
1.7917 3.4011
1.9459  2.9445

19 6 30 31 1.6052 2.8957 2.3526
Control 7 19 23 1.4641 2.2455 2.2742

3.1781 0.4127 0.7998 0.6919 0.5873 0.2002 0.3081
3.4340 0.8959 0.8514 0.6851 0.1041 0.1486 0.3149
3.1355 0.7524 0.7626 0.7253 0.2476 0.2374 0.2747

Note; Mid : Middle story, Low : Lower story.

Neighbor sites(plot 1-6), middle sites(plot 7-13), remote sites(plots 14-19) in industrial complex.
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A FEMES e oel KRR Byete] #
#akol ot dgine] g Bl 2lsle] cluster
a8 A3 ZA 3N groupl 2 FEaE e (gaR
ol ZEE, 1994) iEfol & Eaabis eFit
o] zpe)7b viepytel, o= Ayl i) vhg
% FiEegel Bl o3 o2 Hfxlvh

IFREE S i 2 marske] RRFHERe] ¥
e Ak R, u§e<°] Aears Begd B4
ro) EE BMEHEYL B 6}1‘. bl i T
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(McClenahen, 1978). w3t %Il @ Hugel 4 7
gumo @ Su] wol W% fEgel MLHE, B
L o) WmeE (&g} FHEE, 1985). Kk
BEgE L MAERE RS HEER) A, YHE
g, MESHM %S AR sslew
(Kozlowski®}t Constantinidou, 1986), &L T&
% dERatkel &) TEel 7b7hR el fEECH
WobE ol BEEEES BiE odckar shodizvl
(449, 1992), & WEHol ololA A
fEgrel MLHEE %o £R: 9 RAERES A
sharys =A vpepd A odw Alol AAEg A A=
KEFBYe o m <lg fE HEURIES] (ki obA
Al 7hgl Yrfes ohujular A Zbsich,

FAamufe] MRS otz 98kl HUE
fegrs ke 5% Table Goll4] Wiz wle} el
WA ERS) HEES THE Mk FAxiie] il
FEEIREES 66.8~96.2%2] #EEA FHE= 80.4
%2 kS vrebielow), Z1 A @A AH ARl
glol At Al 70% LLES]l & vheban <
oz K FEHS ARMAMGE KR
o|&}y el HRE FEAdr Held EaY
2 oglenp(eaFHel FHE, 1994) el KK
fgoll == #{LF 2] Fsla st
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gy Telale W & Wil A v KA
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FHiol] o3 # R Bibodle 2 BET A

2] Ehal gl
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RS sk M ool HES Eame
2 ovehddE ELRE diske] K FEMe] EXR
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oS- EA vbehcl, o] suide] B

91 4
= TEE 7}] 501 L= lslizdl, oluldt HE

R wop FHRNES KRG el tHat dtEe]
583k 719«.-:1. o ’firE‘LP el HAE, Afs.

15, AS H Lo iz A el
AL glel o] B KEIH Yol chek mitke] sRakaL,
e 17‘3] Axae, Wiy, oS4,
W, A, w3, v, BE OES TH B
Jrel B el Mz ALl HHE A ki HEE
o} TEeA sy W FAeld wel HILs
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umlJJL %é Btk Al e, A
A, AAE o] MEE Sl Wokcha 3
Qo 3z, BE H2 TH A LS
2] okokubar & ER(EHET, 1992)¢) Heaishd K
Mol A 2 UG Mm-S vheb o dsdel.
& FAHl A oW ol ol Aol Eikw
A HEREl o] olizvhE arirelvl glshed WARMS
LIRS RS HE Table 84 v+
wpel o] HAHS] M HEESL el
Heghy 0 19 Pl A 208 HEN ol
TE MR el 1, 3, 9 FAEMolA 5~ THES]
MELE o] o]ix HEEREC] wlslo] BA¥ S| ¥
v}, MSHEERS HREe LEA e
Pl A TEel RBEsEEl el testel %
A vhebedch, olelzbol HARRCl slelA HHR
shis BUAMES] FESRS) LR LES K
KFYeo] 2l3to] ket BLE o JSE @
isdek,

1BrE) REFYE 2lste] #HEE WS
Ohio river valleyolA] Gyl BEEA = &EA
o] FESHEE, WEE Hol mAdohi HE
3tol ;2(McClenahen, 1978), B 1@ H& Bk
FRO&EERE 5, 1989)3F BILTHE A& Etadkel
A OREERE 2lste] TH Rl = EX
Aol Mol HHEEsE FHosddvtba 3 #R
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Table 8. Values of species diversity of herbs in the sample plats

Plots No. of Species diversity Maximum H' Evenness Dominance

species H") " max) T a-171)

1 7 1.5695 1.94582 0.8066 0.1934
2 10 2.0548 2.30255 (.8924 0.1076
3 7 1.5523 1.94597 0.7977 0.2023
4 12 1.3179 2.48473 0.5304 0.4696
5 9 1.6299 2.19722 0.7418 0.2582
6 14 2.4178 2.63894 0.9162 (.0838
7 10 1.7271 2.30249 0.7501 0.2499
8 8 1.7941 2.07939 0.8628 0.1372
9 5 0.4708 1.60957 0.2925 0.7075
10 12 1.5984 2.48507 0.6432 0.3568
11 9 1.2453 2.19707 0.5668 0.4332
12 12 2.0365 2.48505 0.8195 0.1805
13 12 2.1969 2.48490 0.8841 0.1159
14 10 1.9166 2.30250 0.8324 0.1676
15 9 0.9173 2.19713 0.4175 0.5825
16 11 1.1080 2.39775 0.4621 0.5379
17 10 1.9771 2.30270 0.8586 0.1414
18 13 1.9865 2.56488 0.7745 0.2255
19 20 2.6730 2.99563 0.8923 0.1077
Control 20 2.3211 2.99574 0.7748 0.2252

Neighbor sites(plot 1-6), middle sites(plot 7-13),

g s etz 2dslo.

& FEH R RS BELHES aifstr)
Q8o FEAREC T MOEERS RED #E
Table 9ol XM= vhe} o] ¥AMS IS
B HEES TEES REmME ofF 42
e vhetde] dhiffEe] A Myow, wg T
HESsel FE HEMIAM = MOUEERL =
A vebd MR EBRUREEZT B Hnee o
4 olsdch, oleidt #HRe HEHEEREKS 5B
o} o]l KEH o o3 HEe] #{b7} = AL
2 xS,

b & A&kuo] Btk HEKES
T HEE FAIY ARHAME EH o
BHEY Z2RE FAZEmMds o2 yehiz
dom, FERMAM = THEolA MBS sl A
Bl 2 WAoo, =3 HEEeE w©
2 ERE Jebz da, EEEENIME 2
BRE vz olo] # HEBRRE 87 oo
v e oF & Udgd =8 ARER wit
o) B fEo {EfSEry= Wokw, WiEe) 3%
o] EiEBE o= % BAM MRS
B7L deolvta glol wA ol ARMAME &
®e v oz HMA),

AT
%

[e]
A1

remote sites(plots 14-19) in industrial complex.

A WAl W ETE BB Bk KRGS
o 23k [IMRAERERS] HEER Kol 2
(Smith, 1981) % 2B:REe] #IWIkiEE, = HAS
SoEERe] AlekE AV el fEERe] wiH
o, KREHRA BT Ee] BFEHS 5B(LA
= Eepgelw filrEcl.

wheba] A A BRKS LETH AR
HRPE A 21T WES LI e, dog #
ey o REEe] wEA olsto] kel B
o] mbel ob-gel koAl 2] #gko] oFs
A b g Ao Sl RHAYY HEK
fiire] ook & 7oz FEgsc,

31 A X R

1. FFK M 12A. 1991, REHR} Eeigv] el
28 WERE ¥ FE BT HERI-I -
KEFGRE 4 Bis BHEE hooz—.
B ERIRAERE S 130 167-191.

2. U - SURM - BORS. 1989, RRHLRe]
BILTE s ERe] Ehd vlale Bl
M3 BT, MRBHEAE 38 124-132.

3. &7ER 5 10A. 1988. i HERERS
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