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Sensitivity and Self-purification Function of Forest
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ABSTRACT

To estimate buffer capacity and sensitivity of forest ecosystem to acid rain in Taejon, ionic components of
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throughfall, stemflow, soil leachate, and open rain in Pinus rigida and Quercus variabilis forest were
analyzed. The spatial sensitivity based on parent rock and forest type was given by IDRISI of GIS which
created imagery conversion from soil and vegetation map. Parent rocks and soils were classified into acidic,
sedimentary, metamorphic rock and then subdivided based on SiO, content. Average pH of vegetation
leachate was higher in throughfall but lower in stemflow than open rain and higher in Quercus variabilis forest
than in Pinus rigida forest. The flow of 802", NO,” and Cl- through vegetation leaching (throughfall plus
steaflow’ into soil were 7.2, 4.3, and 2.5 times, respectively, higher in Pinus rigida forest and 4.4, 2, and
2.5 times, respectively, higher in Quercus variabilis forest than in open field. But the concentration of
exchangeable cations was 4.1 times higher in Pinus #igida forest and 4.6 times higher in Quercus variabilis
forest than in open field. Average pH of soil leachate was lower than that of throughfall, but higher than that
of stemflow. The concentratoin of exchangeable cations and AI** in soil leachate were more in Pinus rigida
forest than in Quercus variabilis forest and increase signficantly with the increase of acidic deposits. Piaus
forest had more deposition and canopy interception of acidic pollutants and more nutrient loss than Quercus
forest, and Quercus forest had more cation exchange and proton consumption and than consequently had less
nutrient loss and better buffer capacity than Pinus forest. The 699% of forest soils was distributed on acidic
rock, 25% of it on metamorphic rock, and 6% of it on intermediate and basic rock. Acidic rock residuals
which had low very cation exchange capacity and high sensitivity to acid rain occupied a half of total forest
land in Taejon area. Therefore forests in Taejon showed high vulunerability to acid rain and will receive much

more stress with the increase of acid rain precursors.

Key words - Buffer capacity, Sensitivity, Throughfall, Stemflow, Soil leachates, Acid deposits, Pinus rigida,

Quercus variabilis.
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Fig. 1. Proton blance along the vertical strata in

Pinus rigida and Quercus variabilis forest
ecosystem in Taejon.
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Fig. 2. Average anion concentration of stemflow
'SF’ and throughfall /' TF) in Pinus rigida
and Quercus variabilis forest ecosystem in
Taejon.
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Fig. 3. Average cation concentration of stemflow
SF) and throughfall{TF) in Pinus rigida
and Quercus variabilis forest ecosystem in
Taejon.

841113

19954 34 107

1, 57keq ha™',
ha",

Birchfkoll 4+ 2.24 %! 1.79%eq
ZuFtkel i 6.19 % 3.98keq ha i
ko] ohE EiEM R o} 338 ®asigdr)

hw& BindmEk o BiREY BiE Bol &4
Frew a2 33 2ob gfrloha bRk B E
Bl A Ca*, Mg, K* % Na-¢9 ¥5+ 4
7t 0.04, 0.03, 0.29 H 0.05meq/lol9 3, Ht#%
Felde 77k 0.04, 0.1, 0.37 = 0.09meq/10]
Aok FaAh ARy MEDRAAK A= A 0.
05, 0.03, 0.42 % 0.05meq/l1°1< 3, Wil
A 7z 0,04, 0.09, 0.63 % 0.06meq/lo] 2
ob rRSbRERI O vlasly 2l chAvd Skl
AT 1.3-4.49, HER 2.3-108 wtm
T g AR Zhzh 1.5-9u0, 1.3-6u0 Bakch.
AR R B sHEERRel 27 tJr./:.lJr
F-ikell A b 4 1wl REERIIRY FA R
4.6 8 elrichanb TRy o TR bRl A g
obrh, Al Setgulel 73k ofe] B ool
&2 F % Zgold Krelgim, E%—%_e.i
2] /)b A Fol = Ca?r, Mgt 7h vlsdls &
Abfol d Ca?, Mg Felaed, ¥ 5%
off 4 Na+7} 7% Hairct,

kERE R ML KBTS FRHH H
%o EEtERERCl i3 EEEEH S 2 2
FH drl grichavRdRela] EEFE Ry
SO.27, NO, % Cl- ofe]l ©f gro} BiEHE
HEH Fom, 27vhavbriR Beb Fahvy

the axolq Heel Agel saka 443 &9
S EE BolEE el BRAL oo
Bt ol Y el Sad Aoz 47
9. B9 WEEGkE HE Fas7s u
o #¥Bic BEEMES el =2 A ChEEEML

of ulze gl of¢ 2t

2. TR BEHEND
KEGRMES Edes FsEA ofdzta
B TALaTl e Fol Rof@e
Al7led tiel] AAME KESRPEL E7

g O
pHE Aeha)7ln g4 gel A4atel SEE
W mRAY AZ it BESEE BMAD

o ¥ 1e 2AAdY 2o BB EUEAL
o 2 RMEHRT grEERTR 9o #F pHE 7
2t 4,707 4.52, <d712st= iy A7 35.7%9
23. 7%l A1, BN Felvd Tie 77



108

Table 1. Physical and chemical properties of forest soils in Taejon.

EEtEREol ok (bR RER S B o EEHEE(ID

Soil Soil  Soil pH Organic N CEC Exchangeable cation S Al
Site horizon Depth Texture (1:5) matter (me/ (me/100g)
(cm) (%) (%) 100g) K Ca Mg Na (ppm) (ppm)
Deciduous Al 0-3¢ LS 4.78 4.15 0.14 7.29 0.06 1.55 0.83 0.13 0.44 43.14
B 30-60 LS 4.63 1.39 0.07 6.71 0.06 1.20 1.04 0.13 0.43 69.19
Coniferous Al 0-30 LS 4.44 3.30 0.10 453 0.04 0.78 0.63 0.02 0.42 69.19
B 30-60 LS 4.61 1.12 0.03 3.16 0.04 0.43 0.25 0.03 0.49 86.46
i
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Fig. 4. Average anion concentration of soil les-
chates under Pinus rigida and Quercus var-
iabilis forest ecosystem in Taejon.
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Fig. 9. Correlation between pH and AP* in soil sterslgdch, 8 5 RERZ MEES B
leachate.
Table 2. Analysis of sensitivity to acid deposition of forest ecosystem by parent rocks and forest types in
Taejon.
Total Area .
Forest Type pixels (Km?) Parent Rock (pixels)
AR IR-BR MR
Quercus serrata 19, 833 17.85 11, 633 756 7,444
Quercus variabilis 44, 092 39.68 22,993 5, 857 15, 242
Quercus variabilis- Pinus densiflora 487 0.44 175 312 -
Quercus aculissima 24, 815 22.33 20, 152 747 3,916
Pinus densiflora 122, 518 110.27 87, 888 5, 494 29,136
Pinus densiflora-Quercus serrata 15, 608 14.05 7,317 264 8,027
Pinus densiflova-Quercus variabilis 9,574 8.62 6, 783 304 2, 487
Larix leptolepis 6, 725 6.05 2,459 - 4,266
Pinus rigida 81, 531 73.38 64, 158 5,673 11, 700
Pinus densiflora-Quercus acutissima 3,105 2.79 2,072 381 652
Quercus acutissima-Pinus densiflova 2, 447 2.20 2,348 79 20

AR ! Acidic rock residuals.

IR ! Intermediate rock residuals.
BR © Basic rock residuals.

MR . Metamorphic rock residuals.
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Photo. 1. Actual vegetation map in Taejon. Photo. 2. Soil map in Taejon.
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