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<Figure 1> Map showing the studied area in Korea
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(Table 1) The amounts and self-purification constants(s) of total organic
matters and holocellulose of pollutants with latitude

Organic Matter Holocellulose

Species Site .
Polg/m® Css(g/m®) S  Peclg/m® Csse(g/m?) S

Kwangneung 36290 183370 0.162 11214 273.14 0.291

Chuncheon 270.06 155020  0.148 83.45 224.78 0.27

Mt. Kwanak 271301 218215 0.111 93.64 351.33 0.210
Mt. Kwanak 68230 288920 0191  234.03 465.16 0.335

Kwangneung 32700 270502 0.108 11216 435561 0.205
Shillim 35270 368740 0.087 120.98 593.67 0.169
Mt. Seorak 3461 211960 0143 12163 341.26 0.263

. Mt. Sickjang 39052 117807 0.249 13395 189.90 0.414
P. densiflora

P. koraiensis

P. rigida

Mt. Chiri 25541 163262 0132 87.61 270.90 0.244
Mt. Mudeung  588.05 170548 0256  201.70 274.58 0.423
Mt. Halla 15171 137868  0.099 52.04 221.97 0.190
Youngwol 82840 647750 0113 284.14 1042.88 0.214
Kwangneung 27910 178050 0.136 98.24 27064 0.266
A. holophylla Mt. Odae 34800 244260 0125 12250 371.28 0.248
Mt. Chiri 15240 139144  0.099 53.70 21150 0.203
Q. dentata Kwangneung 344.00 1301.00 0.209 11834 72.86 0.619
Kwangneung 395.90 130450 0233  136.19 73.05 0.651
Q. serrata ..
Mt. Chiri 33260 90350 0269 11441 50.60 0.693
Mt. Chiri 249.10 77840  0.242 85.69 43.59 0.663
Q. acutissima Haenam 47800 124800 0277 16443 69.89 0.702
Mt. Teokyu 64781 313850 0171 22285 175.76 0.559
Q. acuta Haenam 40960 101830 0287  140.90 57.02 0.712

Mt. Teokyu 64781 313850 0171 22285 17576 0.559
@ mongolica Mt. Taebaek 596.93 243036 0197 20534 136.10 0601
Mt. Sobaek 102770 378322 0214 35353 21186 0625

Py = Organic matters of pollutans

Css = Accumulation of contaminants

S = Self purification constant of organic matter
Pc = Holocellulose of pollutants

Csse * Accumulation of contaminants

!

S = Self purification constant of cellulose
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{Table 2) The self-purification time for the contaminants of organic matter
and holocellulose of pollutants with latitude.

Loss Half-time 95% time 99% time

Species Site Pollutants constant  (0.693/s) (3/s) (5/s)
(1/s) (year) (year) {(year)
P. koraiensis ~ Kwangneung Organic matter  6.172 4.28 18,52 30.86

Holocellulose 3.436 2.38 10.31 26.18

Chuncheon  Organic matter  6.757 4.68 20.27 33.78
Holocellulose 3.690 2.56 11.07 18.45

P. rigida Mt. Kwanak Organic matter  9.009 6.24 27.03 45.05
Holocellulose 4762 3.30 14.63 23.81

Mt. Kwanak Organic matter 5.236 3.63 1571 26.18

Holocellulose 2.985 2.07 8.96 14.93

P. densiflora Kwangneung Organic matter  9.259 6.42 27718 46.30
Holocellulose 4.878 3.38 1463 24.39

Shillim Organic matter 11.494 7.97 34.48 57.47

Holocellulose 5917 4.10 1775 29.59

Mt. Seorak  Organic matter  6.993 435 20.98 34.97
Holocellulose 3.802 2.63 11.41 19.01

Mt. Sickjang Organic matter 4016 2.18 12.05 20.08
Holocellulose 2.415 1.67 7.25 12.08

Mt. Chiri Organic matter 7576 5.25 22.73 37.88
Holoceliulose 4.098 2.84 12.30 20.49

Mt. Mudeung Organic matter  3.906 2.71 11.72 19.53
Holocellulose 2.364 1.64 7.09 11.82

Mt. Halla Organic matter  10.101 7.00 30.30 50.51
Holocellulose 5.263 3.65 1579 26.32

Youngwol Organic matter 8.850 6.13 26.55 44.25
Holocellulose 4673 3.24 14.02 23.36

A. holophylla  Kwangneung Organic matter  7.353 5.10 22.06 36.76
Holocellulose 3.759 2.61 11.28 18.80

Organic matter 8.000 554 24.00 40.00

Holocellulose 4.032 2.79 12110 20.16

Organic matter 10.101 67.00 30.30 50.51

Holocellulose 4926 3.41 1478 24.63

Mt. Odae

Mt. Chiri
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(Table 3) The amounts and self-purification constants(s) of total organic
matters and holocellulose of pollutant with altitude.

Altitude Organic Matter Holocellulose

Species Site ;
(m)  Pylg/m® Csslg/m®) s Peclg/m®) Cssdg/m®) s

Q. mongolica Mt. Teokyu 1490 35243 252260 0123 12124 14127 0462
1005 81479 296537 0216 28029 16606  0.628

630 64781 313850 0.171 22285 17576 0559

Mt. 1450 24991 249252 0091 8597 13958 0331

Taebaek 1250 - 42166 157680 0211 145.05 8330 0622

1050 59693 2430.36 0197 20534 13610  0.601

Mt. Sobaek 1350 23517 199872 0.105 8090 11193 0420

1050 38637 166362 0183 13291 9316 0588

820 102770 378322 0214 35353 21186 0625

P, = Organic matters of poliutans

Css = Accumulation of contaminants

s = Self purification constant of organic matter
Pc = Holocellulose of pollutants

Csse = Accumulation of contaminants
S = Self purification constant of cellulose
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{Table 4) The self-purification time for the contaminants of organic matter
and holocellulose of pollutants with altitude.

Half- 9% 9%

Loss
Speci Sit Altitude(m)  Pollutant Ot g tme time ime
itude ollutants onsta
pecies e neem NS 0603/ (35 (5/9)
(1/s)
(year) (year) (vear)
Q. mongolica Organic matter 8130 563 2439 4065
Mt. Teokyu 1490
Holocellulose 2.165 150 649 1082
1005 Organic matter 4630 321 1389 2315
Holocellulose 1.592 1.10 478 7.96
630 Organic matter 5.848 4.05 1754 2924
Holocellulose 1.789 1.24 5.37 8.9
Organic matter  10.989 762 3297 549
Mt. Taebaek 1450
Holocellulose 2.625 1.82 787 1312
1950 Organic matter 4739 3.28 1422 2370
Holocellulose 1.608 1.11 482 .04
1050 Organic matter 5076 352 1523 2538
Holocellulose 1.664 1.15 499 832
Organic matter 9524 6.60 2857 4762
Mt. Sobaek 1350
Holocellulose 2,381 1.65 714 1190
1050 Organic matter 5319 369 159 2660
Holocellulose 1.701 1.18 510 850
20 Organic matter 4673 3.24 1402 2336

Holocellulose 1.600 111 4.80 8.00
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Weo) e AdZvFdel AdAeA 2iiEEe =HE89 §7]EF holocell-
ulose®] ¥ AAAFE FALG Ao Table 594 e viel Zom Ratg o
dede AAged L2859F NS FA4F ZFd= Table 6914 B uieh #
o 2sEE §7)23 holocellulosed F& FZo) 77t 319 g/m/year, 110
g/m’/yearZ ThA @& Wo|QA:, FEZo| 7 404 g/m’/year, 139 g/m*/yearE
T2 Holddh ay AFATE E&o] 71237 holocellulose2] A&7 =
o} Z+7} 054, 0812 718 &t o] 2w wed "t QFdEL AF AL
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(Tabfe b5) The amounts and self-purification constants(s) of total organic

matters and holocellulose of pollutants with direction.

Organic Matter Holocellulose

Species Direction
Po(g/m®) Css(g/m”) s Pclg/m? Cssdlg/m?) s’

Q. mongolica N 399.2 22501 0182  137.32 126.01 0521
NE 330.1 14134 0234 11355 7915 0589
E 3185 8314 0403 10956 4656  0.702
SE 403.8 7757 0522 13891 4344  0.762
S 305.4 5677 0538 10506 3175 0814
SW 376.4 9494 0400 12948 5316  0.709
W 3533 14256 0248 12154 7983  0.604
NW 3967 14664 0271 13646 8212 0624
P, = Organic matters of pollutans

Css = Accumulation of contaminants

s = Self purification constant of organic matter
Pc = Holocellulose of pollutants

Cssc = Accumulation of contaminants

s' = Self purification constant of cellulose
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(Table 6) The self-purification time for the pollutants of organic matter and
holocellulose of pollutants with direction.

Loss Half-time 95%time  99%time

Species Direction Pollutants constant  (0.693/s) (3/s) (5/s)
(1/s) (year) (year) (year)

Q. mongolica N Organic matter  5.495 3.81 16.48 27.47
Holocellulose 1919 1.33 5.76 9.60

NE Organic matter 4.273 2.96 12.82 21.37

Holocellulose 1.698 1.18 5.09 8.49

E Organic matter 2.481 1.72 7.44 12.41

Holocellulose 1.425 1.99 4.27 712

oE Organic matter  1.916 1.33 5.75 9.58

Holocellulose 1.312 091 3.94 6.56

s Organic matter 1.899 1.29 5.58 9.29

Holocellulose 1.229 0,85 3.69 6.14

SW Organic matter 2.500 1.73 7.50 12.50

Holocellulose 1.410 0.98 4,23 7.05

- Organic matter 4032 279 12.10 20.16

Holocellulose 1.656 1.15 4.97 8.28

NW Organic matter 3.690 2.56 11.07 18.45

Holocellulose 1603 1.11 4381 3.01

oA $euiehel HEA HPY SRS FUTF ABAHANA o)
F9E wAgd PaYH AHAFE nBste] wh FakFoly AAARI 9
=9 LEA FALEE Aase AFS JENRA $Re) wek PR
Sad Aot Yovt ARREL GBS FUEo] Y Eu HEo) kst
#epatel @olt 24T humusEol I/ 2Fe ddH ojnAg Bl
3 059 cellulosed] AR AT AFAEE 2AY ATHE Fig2old 1
suleh 2o 3R L BaHA oy 49RE Rau] Asstel gguwe] Al
2aED 12990 HA o2t AL T & Ak o] AAE £5F cellulose
B AFHAE 1084 ol=2™ A8 9%7t &

holocellulose® 41%8tol= B3 HA &&S & 5 Uth
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(Figure 2> Percentages of initial holocellulose of Pinus rigida leaves and filter

paper remaining during decomposition.
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<Abstract>

Equilibrium Between Pollutant Load and Self-purification in

Forest Ecosystem

Chang, Nam-Kee - Kang, Kyoung-Mi
(Department of Biology Education, Seoul National University)

The purpose of this study is to investigate equilibrium between pollutant load
and self-purification in forest ecosystem. The results are as follows.

In the coniferous forest, the load of organic matter was 152~828 g/mz/year,
and the load of holocellulose, 52~284 g/mz/year; in the oak forest, 249~1,028
g/m%/year and 44~211 g/m?/year, respectively. This result showed that the load
of the oak forest was higer than that of the coniferous forest.

The self-purification coefficients of organic matter and holocellulose were 0.1
0~0.26 and 0.17~0:42 in the coniferous forest, and 0.17~0.28 and 0.56~0.71 in
the oak forest. The self-purification coefficient of holocellulose was higher than
that of organic matter in both forests, and the value of organic matter and
holocellulose in the oak forest was about two times in coniferous forest.

Filter papers buried in the humus layer of Rigida forest were decomposed
about two times faster than Pinus rigida leaves. The self-purification
coefficients decreased as the altitude and latitude increase, and they were high
in the south and the south-east and lowest in the north.



