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ABSTRACT

According to the distance from the industrial complex, 5 sample plots were selected to study the changes of
vegetational composition of the forest community caused by air pollution in Ulsan. Then 5 subplots were
set within a plot. We considered that this gradient analysis by distance could be coincided with the gradual
transition of plant succession. Number of species, number of individuals, species diversity, evenness increased
and similarity index decreased with increasing distance from the industrial complex. Robinia pseudoacacia,
Smilax china appeared to be tolerant to air pollution whereas Quercus variabilis, Q. aliena, Q. dentata and
Albizzia julibrissin to be sensitive.

Key words: industnal complex ; air pollution ; forest commumnmty.
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Fig. 1. Location map of sample plots.
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Table 1. Synoptic meteorological data in Ulsan during the period 1952~1981.

Element " Jan. | Feb. | Mar.|April Ma)i June| July | Aug. Sept.f Oct. I Nov | Dec. {Mean
Average Temp- . gq | 26| 68| 118 170, 204| 246] 254 zoz! 153 90| 31| 131
?:;; e 02| 80125 17.9] 228| 256| 291| 301|257 | 21.2| 49| 92 | 186
/%:r‘;ri) P —27|-19] 18] 71| 119 166 21.4| 220|171 | 105 47|-13| 89
Total | i S ane
preciptation(mm) | 293 | 495 | 683 1221 1043 1559|2008 190.2 1991 | 632 1.7 336 13070

lat | , |
iiﬁiffy(%) 57.1 | 600| 645 | 704 | 720 795 835| 815 805 | 722| 67.1 598 | 708
Warmth Index ()| 1055 .
Cold Index (T) —84
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Table 2. Env1ronmental gradiint of sample plots.
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e o -
Plot Aspect Slope(degree) Al txtudv"m)‘ :g;l)lth ?Ti.v:rl)listure E E;ztficfhf)
) """i' B ﬂﬁw')h‘ o 15 100 rrtdlum : molsture " 22 T
2 swo 15 40 ' deep | do. 19
3 SE 10 20 | medium | dry 0.7
4 SE 10 20 ! do. do. .04
5 | SE 5 20 do. do. | 03
Table 3. So:l characters of sample plots.
Soil pH | Organic | Total [Axallable C. E. C. | Exchangeable bases "Base . )
Flot |7 ture (H: O) | matter N Py O (me,” | (me100g) saturation
S A N 3T 2 (%) 1 (ppm) | 100g) K* | Na' | Ca” [Mg" | (%)
1 !loam 4.55 496 | 043 | 2568 | 1342 [032 ] 012320212 . 430
2 isilt 4.60 683 | 041 L 1876 1416 015 0.20 | 258 l1.30 } 29.9
3 silt loam; 4.20 346 | 0.20 \ 1742 1278 052 J 012 | 251 | 049 | 280
4 loam 430 2.41 0.17 [ 13.76 | 1004 009 0.12] 183 ‘070 i 270
5 |silt 408 141 | 013 | 14.’797»&’ 1034 | 014 O‘IGJ 130 {083 235
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Table 4. Density, coverage, frequency of forest vegetation by species, by crown stories and by plots.

Crown Tree species ! 2 3 4 :}W B
story D[ C F|[D|C|FID]CI/F|[D]C|[F|D C|F
Pinus thunbergis 90| 833 100| 75 |526100| 92 63.0(100| 77 47.3/100 831456100
Quercus vanabilis 1 0.9 20 |
& | Quercus mongolica 8| 84|80 1! 04| 20 |
2 |Smilax china 1] 050200 1:05{20| 11 04| 20}
= Robinta pseudoacacia : ! 5) 21 8 !
| Prunus sargentit % 3
! Sub-total 91| 842| 120 84|61.5200| 9966.0[180| 89
Pinus thunbergss 24 121 60 28111.2100] 6:18 . ;
Quercus variabuis 16 8.2 100% J
Quercus  serrata 2 1.0 40i J
Quercus dentata 2 04 40; }
Quercus aliena 24| 104 100 ; | ;
Quercus mongolica 2 1.2 40% ! | |
Smilax china 2 1.1 20; 39 18,1)100 31 12| 60
¢  Albizzia julibrissin 41 23 801 4. 1.5 400 27 06 20:
T Rhus trichocarpa 2| 11| a0 IR ‘
= iPuemtm thunbergiana 3 1.8 40! :
| Actinidia arguta 1! 05] 20
' Rhododendron mucronulatum 1 04 20!
1izehododendnm schlippembachsi| 1| 06| 20 %
{Coccutus triobus 3| 12{60 P
}Robz'm’a pseudoacacia ; 718 60| 22/ 49| 80 ;
| ndigofera kirilowii ‘ 6 16! 60 P ‘
Prunus sargenti: : ‘ 1) 03, 20 ; :
Sub-total 102 | 411 620 70, 305320| 27 821280 24 551001 0] 0 |
[ Pinus thunbergii 92 | 100] 100 84!11.0100{ 28! 55/ 80| | | |
' Quercus aliena 92 | 151 100. 36| 51 40| | |
Quercus dentata 4 0.6, 20 4| 0920 ! : i :
Quercus serrata 8 1.6 400 121 1.4; 49 ‘ ; : i :
 Quercus variavilis 12 1 29 40 Lo |
| Rhododendron schiippenbachii| 40 7.4 60 L P
Rhodoaendron mucronulatum 20 34 40 20| 711 80 L8 0.5 20
Indigofera kirriow 28 4 801 161 21.1 49| 36| 1.0} 80 i ;
| Rhus tnchocarpa 4 05 20 3 i
g Zanthoxylum piperitum 8 0.9, 40
3 Lespedeza cyrtobotrya 4 0.9 20
Cocculus tnlobus 4 1.1 20
Rosa mulits flora 8 2.3 20
Rhus japonica 4 0.4 20
Stephanandra tneisa 12 24 20
Quercus mongolica 108 22.4{100 8| 1.0/ 40
Smilax china ‘ 28| 5.0] 60| 56| 36| 60 40! 6.6| 60
Robinia pseudoacacia ‘ 4 1.2/ 20| 40| 26| 40| 8| 0.4] 20
Rubus crataegi folius 16| 4.3] 40
Sub-total 340 | 54.9| 640{280 50.01420{120{23.0(320|104; 6.7{120{ 48] 7.0/ 80
Total 533 | 180.21,380/434]142.0/940 246]78.5|780|217 |62.6|420131]52.6|180

D,C and F indicate density(No. of tree per 500m?) coverage and frequency respectively.
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Table 5. Importance values of forest vegetation by species, by crown stories, and by plots.

T———____Plot 1 2 3
Tree speisi o story [0, ™ [ L | T 10 6L 11 U w1 [T
Pinus thunbergii 93.71226(208(579 749 35010253 (533 |81.3:195]24.1 512
Quercus vanabilis 6.3]183| 50101 !
Quercus aliena 23.5/23.4 | 11.7 89 109 | 48
Quercus Servata 371 39 1.9 55| 09
Quercus dentata 33| 1.8 1.4 271 05 !
Quercus mongolica 39 1.3 {21.1 | 47.2(357 {322 | 421|157 78: &6
Albizzia julibrissin 770 1.7 26
Rhus trichocarpa 38 1.5
Puerania thunbergiana 48 1.0
Actinidia arguta 1.9 0.6
R hododendron mucronulatum 18] 60| 1.6 134 22 k
Rhododendran schiippenbachii 20{115) 26 :
Smilax china 2.7 091 40 201! 43]1568121.2| 107
Indigofera kirlows: 101 1.7 65| 1.1 21.0| 27.0| 11.1
Zanthoxylum piperitum 35| 06 :
Lespedeza cyrtobotrya 20 03 89 3.0
Cocculus trilobus 71 03
Rosa multiflora 321 05
Rhus japonica 171 03! i
Stephanandra incisa 37{ 06 |
Robinia pseudoacacia 10.21231] 49| 136
Prunus sargentii 491148 | 490
Rubus crataegifolius . 24| 04
Total 160 | 100 | 100 {100 {100 J 100 {100 | 100 [100 | 100 | 100 | 100
rown Plot 4 — 5 Remark
Tree species story Ty, [mJu |1 Ju ML |
Pinus thunbergii 76.8 38.4 (100 75.0 ## U : Upper story
Quercus vanabilis M : Middle
Quercus aliena L : Lower
Quercus serrata T : Total
Quercus dentata
Quercus mongolica
Albizzia ubbnissin
Rhus inchocarpa
Puemria thunbergiana
Actinidia arguta
R hododendron mucronulatum 10.6
Rhododendwn schlippenbachsi
Smilax china 33} 131|525 151 84.2 | 21.1
Indigofera kirilowss !
Zanthoxylum pipentum :
Lespedeza cyrtoboirya j
Cocculus tlobus
Rosa multifiora
Rhus japonica
Stephanandra incisa
Robinia pseudoacacia 10.9| 86.9{ 36.9 | 40.6 158 3.9
Prunus sargentii 84 42
Rubus crataegifolius
Total 100 | 100 | 100 | 100 {100 | 0 | 100 {100
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Table 6. Values of various diversity by plots.
Plot Number of Nur_nber of Specieg ) [ Maximum H’ Eve}'mess Dominarlxce
species individuals diversity (H"){  (H'max) J" (1-79

1 20 533 0.8948 1.3010 0.6878 03122
2 9 434 0.6042 0.9542 0.6332 0.3668
3 7 246 0.6081 0.8451 0.7196 0.2804
4 5 217 0.5486 0.6990 0.7848 0.2152
5 3 131 0.3570 0.4771 0.7483 0.2517
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Fig 1. Two-dimensional ordination of plots.
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