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ABSTRACT

This study was carried out to investigate the characteristics of acid deposition by stemflow,
throughfall, rainfall and SO; in the industrial, urban and rural areas where were affected by the
acid rain due to air pollution in Pinus thunbergii than Quercus spp. forest.

As the stemflow pH in industrial and urban area were lowed that of rural area, the result indus-
trial and urban, and correlation of negative (r= —0.9415") between pH and EC. The concen-
tration of acid ion by stemflow, throughfall, rainfall were high SO£2~ ion at industrial areas, es-
pecially of NO;™ ion at urban areas. The concentration of basic ion all rain fall were high Ca2*t,
Na* ion at industrial areas, but there were high Ca?*, Na* ion at urban areas.

The concentration of SO; at survey areas were high SO, concentration at industrial and urban
areas, but there was low at rural areas. There was correlation of negative (r = —0.8007**) between
pH and SO, concentration at survey areas. Soil acidity was also affected by stemflow and showed
sigificantly low soil pH in industerial and urban areas.
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MOE

A AANG A F3Ere g A4, sy
A 2 AFA Fol T FMARY FHT ALY
Fe 7Y B JFse FAAY F UEA Y
of SlolA FZ3 Wr]LEE FuAZT FAasE
FEE EA FPAAY A S s L, 2SR
9 9L W Xgoz olgso FHAZHA YL
de A8 7T ot
olfgt 7| 2G| g AAgAEEY fedor %
AEAEA g3 e AAHeR @sy) Az

912 (Manion and Lachance 1992, Georgii 1986) %
guelME t7jedeg £E F59 74 T A9
A4¢ gzt vy ARG (3 1992). 28Ry
& EYY pH7F B2 {718 Baejd dojste vy
=9 o] Yol f71E7 HAFAA dFo] Ao
= (ff 5 1995). H743EF 7|2 &4 3
ARDEH] 24502 EYS AR 7HH 9T
T Fi, ERSE 7HEAA A EY meg fdsl
T (3 F 19%), T dI]ed e ZEAHA His
st WaiF Ao 9L mAz Yk (F
1988). A Hajg F= d2Y E4E Gas¥d &
23 4AY L9EHIE FE, 1% SO, NOx 3%

— 449 —



450 Lee, Chong-Kyu and Jong-Kab Kim

Bol ofet AMHIZE tiAQl dEHelety WAL
(Smith 197431, 2Hdnje] gioo} &R it
ARG wheba vhg Byl oohuje ek 99 ¥
LAY} FHIAY W qclo] HEIBE, A Y
I A EA & v, A A Abghd it

W e ede FAbwde] metd wig &
83 7|2ATEA, Hol oleldk cdnfe] A o
o7t ook (RN 1994, Nakashima and Tanabe

1991).

Webd 22 BYAGT A gel A g
2@el o egwA Ba 2 AdMAA o
A0l el 9 SEANE dovln Q. ¥ aTs
Wrlegel d0m WAYsEe 9%e Wi Ut
AYe tistel FOAR, EARG, MOGAGOR P
Bofel Aleyst FUTPAA FAERY, FORRT
aela Q9492 ol B4 Uyl F S0, B v
RAE AAse] WYY G B4 4

ksl

ZAR| ME

REERIREH L EEE RELR
A9 Agsad. olE 90&11 5w o 2 4
g AFA oluHRe] AREARIRATA A

Table 1 Sample trees and forest composmon by survey area

Sites Dommant Age
speices (yr)
Pinus thunbergii 255
Ulsan
Quercus acutissima 305
Pinus thunbergii 25%5
Pusan
Quercus aliena 25+5
Pinus thunbergii 2ot5
Chinju

Quercus a/l(na 3045
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D.B.H Tree height Understory
(cm) (m) vegetauon
26+4 1243 Ptnus thunbergii
Quercus acutissima
25%4 13£3 Robinia pseudo acacia

+3 1245 Pinus thunbergii
Quercus aliena
244 1244 Rhus trichocarpa

2 13+1 Pinus thunbergii
Quercus aliena
Rhododendron yedoense




October 1998

8 AFHs= ARz A4 2 mé FoldlA A=
g o2 g3ty ot A= S AFIAZ AAs}
Zyddl 87)o A& Y5 o=d #4&
7} 93t} HelEoezm IF-F29 §7]9 AAFYE
Waslel AHFYOH, 27 19974 195 12
DA o) A$A v AeEs e e,
FREAE, FUHFSE, dIATE 99 AASE S
Ahe] 7oL 79latT, AEE 200 mH AH s
th A7IAEEE HI-9033MCMS o] &3ta] &) oA
ZA3A, AH ANEE LY Wals Hase
A3t dPgo AFE FH2E &4 go} A
AZ FAM ¥R (4T ofshel EastHnh. BANY
< AdRAM (GESEE 1993)e] 93t E.C, pH,
Anion (SO, NO;-, Cl7)3} Cation (Nat, NH,*,
K+, Mg**, Ca**)2 Ion Chromatography (SYKAM
S-134)& AHE-3k T

ti71E2] 80, =4

ZAAGAAN W75 SO, =g &3] Y3k
PbO, Candle Method (FhERFZREE 1993)2 R ojE=
2% NESs LEEF dYo| Sl XOE2RH, ¥
ANHAFARY 2 XHe] A 1.8m Folof] a3 A
A8t PbO, candle 1703 PbO, 4 g + gumtra-
ganth 0.1 g + 95% ethyle alchol 0.5 c¢ + D.W.9.5
ccE ZASte] Y Wfidel] AL 302147 7]
Zo W3 & PbO, candleg otad o Yol 47
34 SO, ¥EE AU SO, BA4g 93y U]
ZoA HkgH AFe Ao 5% sodium acetate
& 2] T barium chloronilate® WAA1A BEFF A
B 53002 &A AT SFA AL 53082
243 T S 42 & (SO, (mg/100 cm? /day) = 0.5
x (N8B &3 /standardd] EF%) x (50/40) x 100/
candle®] WAUF) A&, SOsFF0] Hil, o] 4H&F
of thA] A 0.048 F3te] SO, (ppm/day) TEE
A9 om, 4 717]+ UV/VIS Spectrophotometer
(ANTHELTE)E A}&3t) 24319t}

E

02
At

|

ARG PR AR EY] 1
ZALSE7] et FEe £2h8 FAo2 2
o EY, 1 mY EY, £AE F EY a8y RA}

—_
J

A

I

[o]
= o N

Effects of Acid Deposition in the Forest 451

Agel Felel Fol AYAA @ AN EFe
500 g4 77 IEoE AN, mel H54 54
& BAAAT (4 1989).

SH A2

FAHE A5 BAAZ= FA package SAS system
S olgste ZARRESY AITAARNS HABIAAL, B
% % e A o|2AR T AolE AXI]
913tel ANOVAE HAIBIAL foabrt =W 2H &
At 9] Batgke] AtelE Alpha = 0.059] %54 Dun-
can’s multiple range testol] &J3lad W] EY ).

An o 13
Aoy, =34 272 pH MI|IMEEe| W3}

Fig. 12 2H3u& 2%3% 23 pHe 39 9] pH
33~4.69% TAXY pH 4.1~536 4uxd pH 4.
9~5.72A AGER Aolzt e, FdAdo] e
pH7F Yo} () 5 1996, J& 1991, £& 2 /ML 1991)
© A9 4R, FFEHE FUR 2AAY g
I GuAGox BF #jggo] F-P R pHyt v
4t} (Nakashima and Tanabe 1991). ]9 ¢ pH7}
A vede A g sl F3d e EgEd
Bz 49 (iR 1996)0F Bt FedEE F
a7t SR YA Ed 49 pHF B
e, oL Wy Edol 5 g3 A #
Aelo] 7F9¢A wash outH™, F7HFaEY o] AE
% Abgo]£9l SO2- 9 NOy~ ©]&o] Wé 9ko] pHY|
Fog dleg AztHw, o3 FHFES-
FEF & S04 o] EGoE {4l BEY9
AH3ste] FES T, EY pHel 48¢L vixe o
2 agdEg. A7AEEE FUAY] BAXG ] It
AGeA Bop FHX7F 2,94, 6.28] =45, FEER
dEgol FUF-HRTE Fo (2.44), A (1.549)), gt
@) =4 AsdEZe SRFS7E FaER$-9
A7 Hlste 260 ERTH LA HAA AAA
EE E2 @ UEMY A ARESE Akt
2227} Yt} (Whitehead et al 1988). Fig 3& pH
AEEE v AFEA T HE Abojds 73yt
of A& (r=-09415%)°] oy (3} o] 1998), F¢t
Az EAAGA duigRn pHe B3, A7)

e

o o o i



452 Lee, Chong-Kyn and Jong-Kab Kim Korean J. Ecol., Vol. 21, No. 5-1
6 6
a ag
b § .
51 N N . -
a? 2 § § Vs Y=6.54311-0039X(=0.9415 )
N bi N N N
N N N %
e R \ \ \ : -t
§ § N e T
' P
2 IN: \ \ | .
NE N N .
N N N
. N N N
Nl
N
100! T T 0 100 200 300 400 500 600
mm PT. Electric conductivity
800 oT.
s P.S. Fig. 2. The relationship between pH and EC in rain-
o fall.
600 ¢ &= RF.
&)
w 180 a
400 + 10l
Zza PI.
140 | £ OT.
200 ¢ g==3 P.S.
= o} &8 0.
G S RF.
0 ] 4 é 100 - i 4
Uisan Pusan Chinju 5 g
S
Fig. 1. Changes of pH and EC by collection in rain- Egi
fall at survey area, 1 §§
Legend : P.T.: Pine Throughfall 20r §§§ ¢ a
O.T.: Oak Throughfall 0 g be B c
P.S.: Pine Stemflow 30 " i
0.S.: Oak Stemflow R.F.: Rainfall a0t
* Means with the same letter are not significantly differ-
ent at the 5% level for Duncan’s multiple range test = 205
£ o}
AETE Eob 9¥AYY F4rt Adstee] Y = :
3 Ry oledrel 893 Egoz Ml g | b N
(S04-3F NOY)S R0 A4st 299z A8 P w| Tof s ]
& & F it S "
FHELS, $URHE ¥ YAPTY ol2YEe 5 o LRI
[ Ulsan Pusan Chinju

Fig. 35 $353$, F0F3H, A7 A4
ol o g Jol&o EHAs Fuxdo] EAAHFH
g e R} o] FFo] EJOH, FEAY
02~ ¢ ClI- FE7t EA9 gAY Hoh %3,
TARAGA Btk NO;~ &7F 3EA Q9 20), At

Fig. 3. Changes of acidic ion (NO3~, SO#7) in rain
of the survey area.
Legend : P.T., P.S,, O.T., O.S,, RF,,* ; see Fig. L.
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Fig. 4. Changes of basic ion {Na*, NH,*, K*, Ca?") in rain of the survey area.

Legend : P.T.,, P.S,, O.T, OS, RF, *

; see the Fig. 1.
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Table 2. Soil chemical properties at survey area
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(means, ( ): standard error)

ol one  Exchangeable.
Survey O.M. T.N. NS K- Nat catt | Mgttt Al
site pH (%) (7) DO . g (ppm)
(ppm) (me /100g) -
Ulsan 4,67 8.672 0.2020 303 14.66M 0.29N8 0,148 1.89N8 0.88N5 252 862
(0.18) (1.39) (0.02) {(43.1) (1.34) (0.04) (0.01) (0.61) (0.28) (40.89)
4.71% 5.937 0.25 15P 14.90 0.18 0.13 1.73 0.50 232,432
Pusan (0.14) {0.75) {0.03) (2.6) (0.64) (0.04) (0.01) (0.37) {0.10) (22.33)
5.40° 2.37° 0.13 120 10.60 0.20 0.14 3.04 1.55 144,008
Chinju (0.13) (0.17) (0.01) (2.3) (0.51) (0.02) (0.02) (1.09) (0.47) (23.55) ]
Legend -

* NS indicates that the property was not significantly different at the 5% level
= Means within each column with the same letter are not significantly different at the 5% level for Duncan’s multiple range

test
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Fig. 7. pH of soil around stem in the forest at sur-
vey areas,
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