A4 Al gl w2l 9

(¢A 1)

Felutzle] abdh]

HEA] (A€) oA FA7E WEL] pHE d 10037
A% phd. 18—4. 179 HHE HFIL Yo BE F
2 B2 (pH 5. 6) Be} 3-8 & 5= 3lrk <Table 1>
Apd 1009709 24 S71% 4L 1987 ol %
ofxl= ZAgoldick TEl Foll 3Ale} WiEo] 4o
e g2 pirt At 23 Bt F
=9 )y FE (loess) oA FalSh Qs Zlo®
st = 18 53 E9) pH WENT) o ¥o}
2 7o)t <Table 2>, 41&-A19] 4tAdu)e] pH
& SEASt o £X=E Y B ST

Sk
(o]
AEF /ALaetw AEes

BEET whEY T o TER R XY ¥
=2} FA7 A3 = vgAe] (Wind rose) 2-9] JA|
oA FAFY] e e Aoz =gk

H29] pHe} A9 spehdE-g w3ly] sk A
29 MBS 2438 A7 SO 5 79-240ueg, NO, &
1-26ueq¥ CI's 6-29ueqd &3l TEekwc} 3}
4489 AvE FAL 7
e 3>.

198239 FEAI(H] 1 3F), AR (FF) D &
Y (A i) ol PAWZE Jisigdch 2ehd 19
W0AAE FTEA (AP o 254 (FF) = w7t
A =Hde) <Fig. 2>.

(=]

=] é ‘]"]‘5}93\‘3}. <Tab1

Table 1. Annual mean pH of rain water in Seoul during 1980 - 1989

Years ‘80 *81 ‘82 ‘83 ‘84 ‘85 ‘86 ‘87 ‘88 ‘89
Mean pH 4.35 4.48 4.31 4.37 4.68 4.64 4.26 4.40 4.32 4.17
No. of 35 20 32 9 31 34 36 53 60 86
saaples .
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Table 2. Comparson of the pH value of rain, snow _with yellow sand rain

in Seoul during 1985-1989

Kinds of No. of pH
precipitation Samples

Rain . 231- 4.28
Snow . 24 5.07
Yellow sand rain 4 6.23

Table 3. Mean anion concentrations in rain water in Seoul during
14 Apr. 1990 - 14 May 1990 (n = 9)

pH Su42- NO3~ Ccl-
(ueq/1?2 (ueq/1i) (ueqr1)
4,53 141.0 10.3 18.0
(4.30 - 5.30) (240.0 - 79.2) (26.3 - 1.3) (28.7 - 5.9)

Aradulol] o3t ARle] 2lElmlE

oln] nj5e} 3552 Europe?] 24l 4H4du]
o 23} AHale] A E|RAF (forest decline syndrome)
7t WA Qlek M E 198830 A& T
7kt s- =4 gle) 3514k (Chlorosis)
&= 424 (necrosis) o] AR & 1 FAe] o
Ha glck o] AL Pl 4 o] o
FAo] Vel glck. ()27 = 347 dd (&
Ho shy-rct AR 98 GdEe Al U,
(2) Age) £HEE (2 3A4%0] Holx| 2 0-1: a3k
F2), 3)E71 nithAAT) A7) AlAAAe) 23}
(9] zsiaiate] A=) 5IHRE AEFo] Fol
2|3, 21717} gord), (443 o] YA (FelF
o] Aoz zE}x] Fala Akxwoyoz FA), (5)
AZA Feje YA (27t B 31 7Ploled @A
Wy (6)eAAreke] zha (uliAdRy AR 2 3
goz #AatEe] ki), (7) T4 5

27 ekt o4 defus ol=idt 42 Europe

oll4 1970'3eH 258 4H4dn)e ti7)eqde) osted vt
ehd A4 (Abies alba), =2¢fo] 7HE vl T-(Pi
cea ables) W T4V (Pinus syvestris)e] 2153
Fo} wieslgdcHKrause et al 1986). waka 2)7)c}
avHellA vebd S ARle) HERAER 15
 FE UE Aolct A=) AR Abgujegk
okuiz} SO, 0.2} 22 tir] e 38 9l Wsl3e] 23}
4 3 (el A Y8HY Lephodermium, Ol
- gonychus) 5 Bgteddolalm Belok rlolc} (Krau

se et al 1986, Freeman, 1986, Lee, 1987).

theoll 417} o) HEAEE doy)e )zt
o tiste] eholiry,

(1) Z=|HollA - Epicuticular Waxe| &4

A E7E =& WE(pH 2. 5013)) o] A4z 98 &
FLot £ ZPtolel Faprt ot I Be} ¢
4| 98 PZ & epicuticular waxr} HAEE &
o] SEMo® waizich(Karhu and Huttunen,
1986). Epicuticular wax 3J4]¢) Ex)-& AbAdule] 2
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Fig. 2. Comparison of pH of the precipitation in Chungju district in 1982 with in 1990.

(Froe data of Prof. H.S. Lee)
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2o} 038R £Re wel t=r) Q) a4
wax®] £AIL TAEE He ookt dAE
Aol AetEls 2]HH qle] ok (Kelly and Strickl
and, 1986). & ¥Hol| A pHY| BlEo] Eom —6—33}5]
o] I pHE Fed] T4 waxd 32 F3l50] ¥
7t B Z3150] AR} (Hutchlson et
al. 1986 : Gaber and Hutchison, 1988 : & 1990).
I o) waxt A YollA whikgo] we] Ho
Az £} B oA A Goix|n Rataido]
Wi, = o) e YAzsE Hee Ca”, Mg™
Bl s H7h Xsksled) o) 7lRgt 373614
Qo] Zyie) kel AAY waxshe A7l o) wet W
3haix) ebetl] R H o g AAIBIE 2= Q)9 waxell
2= Keton3} 1, 23} alcoholo) 734-=th(Cape, 1986)
(2 gzt +RUoRRE{Q] 0|2 ME
AFAIEE Qo] AkE3PA ool o] Ag=Elzu]
PH7} ¥ 8, = BlESo] B8 -5 Bol Ajgstt
$-(1990) &= Bl H.SOE 4doA pHb. 6 (EFEHWE),
4.0,3.53.0, 9 AFUNEL =] F ALY ¥
Zlekani-Fe] el 100ml 200ml, ---1000mlE- #-5-7)
2 A F O Agde] Ko} Ca® 2 S35
2723 FYAAE 100miE «] K'gko] wIE9]
pHoll 3HAglo] shsiATY, 300mIAITdSE pHo}
Y& 4% 271597, 53] pH3. 0ol4 WAsiA 27}
shaict<Fig. 3>, 224 wE3ke] SV K9
A asgdch 3722 M-S 100mIskEelA
pH7} 845 Ko Aldsko] w1 200mlT-¢
A= gt i 2rjokaub el A4S 100mE
o}4 pH7} #2E K'gko] 71591, 1 Adke] 50
Om7HA] AE= et
Y, Ca¥ol Aldske T, 32 9 oty
2] QoA tizto] pHZL ¥hg 5 F7RIN T, 259
73 1000m7Hx] A&t Jehyicl<Fig. 4>,
pH7} t1E 1000mle) ¥lE-& ol Atxsle F71%3
g AR o, Qo AES= K9} Ca¥E A
g A3 7t & 8 AFERFo] HielTable,
4>, olAke] A= Aldulel o8] AlEYS] FU1FY
27}t AlEE Befc) 39, 98 Aj3g 1000mle)
HlE-S 2ol 1 &€ Ca/KHE ool A pHot

ole.
b,

e "?‘% 2 Mo} EobHTk< Table 5>. o) ATE
] ofe] PG Aol By

W&
VH“E] A& AARI} (Hutchison et al 1986>.
ols} ulsgt AFAAIWEE Quercuseol 3071Y
7t xS A sRaid (Throughfall) %€ Ca”,
NO;, SO & N& pH7l ¥& 45 F7ksl9ch(K

elly and Strickland, 1986) <Fig, 5>.

Glycipe max

pH S6

w

~

Potassium (mg/m%hr)

-

10 . pellucida

asHl

Potasstum {mg/m%hr)

P e e
R RA KL 1y PN

YR 1 AL bt 1o A4

QoM

Polassium (mg/kg-DW/hr)

100 200 300 400 500 600 700 800 900 1000
Consecutive leachates (mt)

3. Changes of potassium content in
consecutive leachates from
leaves sprayed with smulated
acid rain.

Fig.
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Fig. 4. Changes of calcium content in
consecutive leachates from
leaves sprayed with simulated

acid rain.
EozgElo| Mgtmt ajo] AE
4|

Adule EokogRE] ofolg AAIC £l
Ek¥eS ERLT Qoug I T ol
Ags]o] gl olFe] AIulESe] H'9} X0
ojetsich

(1) ol Mgzt Aluminium &

+(1990) = FeldEel ALEe} ARFER 7189
thE =2 4578 piV BRE 3AAES @
F3F As kol (K, Na') 2 B0k £R.l ul2
apol7t AR, 27} oFol(Ca™, Mg™) -2 ALFER.
o} ALEY), eI EE R AR71ERST T Wl A’
e Wck<Fig 6>, oM7Y AAdulE B APt
A RHERL et

@9, £ Al pH3, 0olsteld] $&=lE] 24
1AL A 2o BlEE $EFAN {7 EAL
E, 2471 EAE, 78RS g g ¥l
Eol 85 ¢c) okl Al humic acidy}t Fulvic
acide} 2 714k ARSI okt AAE] 9
sho] &8 xich (Woolhouse, 1983). ©1E A== 313
shgokell A Fafsled ALES} I V18] B2 ¥=
o] A=Ert NS FoFd AdE AT

ool 2l o] Eoke] AIRFEES 7FE R} tEX) (A
)3 A1 FHo] 1.8—2. 5uivt B, AR
& pHet FAZE 9ol AT ieH (A A
%7, 1988) <Table 6>. ‘

o] Brollx. AHIHIE] 2Jsled Eo g FE £ &
olge] Aol ;| ATEI} @ol WEHUCE

(Abrahamsen and Stuanes, 1986 : Forster et
al 1986 : Freisleben and Rasmussen, 1986 :
‘Haynes and Swift, 1986 : Klein and Alexander,
1986 : Lee, 1985 : Zoetl and Huettl, 1986).
ez A%
(o] AR VFAeks) 3 VFAER A TG
‘90 A ZX]E 2pR e TEUPRE L A AY
Yck)
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Table 4. Nutrient content remaining in leaves after received simulated acid
rain of 1000el

Remaining nutrient content

Plants pH of rain K Ca
Mean * SD(mg/g-DW) % Mean + SD (mg/g-D¥) %
Glycine max 5.6 16.6 = 0.12 100.0 17.3 = 0.83 100.0
4.0 16.5 + 1.40 99.4 17.2 = 1.19 99.4
3.5 15.8 = 0.44 95.2 16.5 = 1.23 95.4
3.0 13.4 = 1.35 80.7 14.2 = 1.34 82.1
Quercus aliena 5.6 10.2 = 1.06 100.0 11.7 = 0.47 100.0
var. pellucida 4.0 10.1 = 0.56 99.0 10.8 * 1.24 92.3
3.5 10.1 =+ 1.14 99.0 10.7 = 1.02 91.5
3.0 3.8 + 0.69 96.1 10.2 = 0.92 87.2
Pinus rigida 5.6 5.7 = 0.73 100.0 3.2 £ 0.37 100.0
4.0 5.6 £ 1.72 98.2 3.2 &+ 0.4 100.0 .
3.5 5.2 = 0.89 91.2 3.1 £ 0.16 96.9
3.0 4.9 =+ 0.78 86.0 2.9 * 0.17 30.8

Table 5, Ca/K ratio in 1000 ml leachate from leaves
after spraying with simulated acid rain
Plant pH Ca/K ration 4
Glycine max 5.6 0.66 100.0
4.0 0.60 85.5
3.5 0.91 137.9
3.0 6.80 121.2
Quercus aliena 5.6 1.10 100.0
var. pellucida 4.0 1.53 139.1
3.5 1.82 165.5
3.0 2.91 264.5
Pinus rigida 5.6 1.68 100.0
4.0 1.56 92.9
3.5 2.05 122.0
3.0 2.98 176.0
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Fig. 3. Throughfall Ca concentration values over a 23-po reriod as a function
of pH treatment.(Fron Kelly and Strickland 1508)

District rH Active aiuminum No. of

sagj-les
(ppm)
Kangwondo 5.5 206.5 (+125.2) 8
Seou 4.5 365.3 (+103.4) 9
Ulsan’ 4.8 430.0 (+137.2) 12
Yeochon 4.5 508.0 (+24,0) 5

Table 6. pH and active aluminum concentration in soils of four districts,
{From Forest Station, MOF 1988)
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