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ABSTRACT

This research was conducted to analyze the influence of the environmental factors on water quality
such as pH, dissolved oxygen, and electrical conductivity of rainfall, throughfall, soil water(A and B
layer), and stream water quality at a small forested watershed. Rainfall, throughfall, soil water(A
and B layer), and stream water were sampled at the study sites in Kwanak Arboretum, Seoul National
University in Mt. Kwanak for 14 months(Jul. 1, 1996~ Aug. 31, 1997).

Average rainfall pH value was 6.06(ranged from 5.02 to 6.60). Acid rain frequency(less than pH
5.6) was 16.7%. The lowest rainfall pH value was 5.02. Average of pH values in hydrological proc-
esses were decreasing in the following order, stream water >soil water [ Prunus serrulata var, spontanea
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(B layer>A laver)] >throughfall(Prunus servulata var. spontanea)>soil water [ Carpinus laxiflora(B
laver > A layer)] >throughfall(Carpinus laxiflora) > rainfall >soil water [ Pinus rigida(B layer> A layer) |
>>throughfall(Pinus 7igida). pH values of throughfall in Prunus serrulata var. spontanea and Carpinus
laxiflora were higher in Pinus rigida.

Average of dissolved oxygen values in hydrological processes were decreasing in the order, stream
water > throughfall( Carpinus laxiflora> Prunus serrulata var. spontanea’> Pinus rigida) > rainfall > soil
water | Prunus serrulata var. spontanea(A layer) > Pinus rigida(A layer) > Carpinus laxiflora(A layer) >
Prunus serrulata var. spontaneaB layer) > Pinus rigida(B layer) > Carpinus laxiflora(B layer). . And
average electrical conductivity values in hydrological processes were decreasing in the order, soil water
(B laver » A layer) > throughfall(Pinws 7igida > Prunus serrulata var. spontanea> Carpinus laxiflora)>
stream water > rainfall,

Multiple regression equations of electrical conductivity and Mg, Na”, total amount of cation, total
amount of ion, and no. of before non-rain days in rainfall, throughfall, soil and stream water shows
high significance(Multi R; 0.84).

Key words © pH. dissolved oxvgen, electrical comductivity, soil and stream water quality
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Fig. 1. Location map of study sites in Kwanaksan.
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Table 1. Characteristics of the stands used in this study.

Site Dominant Elevation Crown width Height Aspect Slope D.B.H
no. species (m) {m) (m) (") () (cm)
1 Carpinus laxiflora 200 4.2%3.1 9.6/9.0~10.2 S20W 28.0/23~33 18.2/13~26.4
2 Prunus servulata 210 4.5%3.7  9.5/8.7~10.2 N2IW 29.5/17~42 17.9/18~25.1
var. spontanea
3 Pinus rigida 180 3.5x2.8 15.5/15~16 NI0E _lz:5/15~20 21.0/14~28
Table 2. Characteristics of the watershed used in this study.
Basin Basin Length Average basin Form
 Category ~ form area(km?)  of basin(km)  width(km) factor
 Anyang stream water Tree type 133 2.23 0.57 0.27
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Table 3. Characteristics of the potential force(pF2.7) and bulk density of the forest soil used in this

study.
Sith nia.  Sail ol Soi%cif)pth Potential (f()zr)ce(pFZ.?) Bu%l;/ggl?ty
A 8.5 4.75/2.3~ 1.2 1.308/1.301~1.315
4 B 35 10.45/4.9~16.0 1.352/1.304~1.400
5 A 7.0 T.75/3:4~12.1 1.310/1.307~1.312
B 30 8.3 /4.1~12.5 1.318/1.315~1.321
A 4.5 7:6:1/3,5~=11.7 1.538/1.533~1.542
. B 20 8.0 /3.7~12.3 1.567/1.566~1.568
A 6.7 6.7 42.3=12.1 1.385/1.301~1.542
Average
B 28.3 8.92/3.7~16.0 1.412/1.304~1.568

Table 4. Soil physical and chemical characteristics of the study sites.

Site Soil Silt Soil Organic Total- Avail C(EE/C Exchangeable(me/100g)
: Sand Cl H  matt N PO (me
no. horizon (%) A texture P (%)e g ©%) (pm) 100g) K* Na* Ca* Mg
1 A 32.1 40.7 21.2 L 4.38 7.61 0.081 23.5 13.64 0.32 0.33 2.4 1.02
B 27.56 42.04 30.4 CL 4.75 0.98 0.232 3.2 9.90 0.33 0.29 0.61 0.37
5 A 47.84 35.96 16.2 L 4.36 4.42 0.241 31.5 10.34 0.27 0.33 1.51 0.77
B 66.26 25.14 8.6 SL 4.60 1.63 0.092 4.5 3.96 0.12 0.22 0.33 0.19
" A 51.58 30.22 18.2 L 4.27 3.70 0.162 49.2 9.46 0.17 0.20 0.46 0.22
B 55.18 29.02 15.8 SL 4.60 4.07 0.18 22.6 10.34 0.14 0.26 0.25 0.45
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Fig. 2. Variations of pH by rainfall, throughfall,
soil and stream water.
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Table 5. Correlation coefficients of pH of rainfall, throughfall, soil and stream water.
RpH SS1ApH SS2ApH SS3ApH STipH ST2pH
SSpH 0.5025* - - - 0.5309* 0.5668*
ST1pH 0.9778** - - - 1.0000 0.9780**
ST2pH 0.9686"" - - - 0.9780"* 1.0000
ST3pH 0.9446"* - - - 0.9205** 0.9022*
SS1BpH - 0.9293** - - - -
SS2BpH - - 0.8893** - - -
SS3BpH - - - 0.5497* - -
Note : * means statistically significant at 5% level and ** means statistically significant at 1% level,

RpH : pH of Rainfall,

SS1A(B)pH : pH of A(B) layer of soilwater in site 1, SS2A(B)pH : pH

of A(B) layer of soilwater in site 2, SS3A(B)pH : pH of A(B) layer of soilwater in site 3,

ST1pH : pH of throughfall in site 1,

ST2pH : pH of throughfall in site 2, ST3pH : pH of

throughfall in site 3, SSpH : pH of stream water

Table 6. Multiple regression equations of environmental factors to determine the pH of rainfall,

throughfall, soil and stream water,

Variables Regression Paral Mogel F Significance
Multi - R = 0.77
ST2ApH -0.1633 0.0688 -0.3629 -2.374 0.0270*
SS3ApH -0.2664 0.0873 -0.4522 -3.052 0.0060**
ST2pH 0.3579 0.0744 0.7371 4.814 0.0001**
{Constant) 6.8992 0.7222 9.553 0.0000

Note : * means statistically significant at 5% level and ** means statistically significant at 1% level.

ST2pH : pH of throughfall in site 2, SS2ApH : pH of A laver of soilwater in site 2, SS3ApH

:pH of A layer of soilwater in site 3
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Fig. 3. Variations of dissolved oxygen in rainfall,
throughfall, soil and stream water.
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Table 7. Correlation coefficients of environmental factors influencing the dissolved oxygen in rainfall,

throughfall, soil and stream water.

RDO  SSIADO SSIBDO SS2ADO SS2BDO  SS3ADO SS3BDO  STIDO  ST2DO
SSIADO (.4988* - ~ - - - - - -
SSIBDO  0.48%6*  (.9808** - - - - - - -
SS2ADO  0.5749*  0.9342** 0.9228** - - - - - -
SS2BDO  0.6025** 0.9332** 0.9338** 0.9771** - - - - -
SS3ADO 0.5659*  0.9679** 0.9607** 0.9274** 0.9310** - - - -
SS3BDO  0.5731*  0.9744** 0.9699** 0.9429** 0.9597** 0.9784** - - -
ST1DO - 0.6556** 0.6428** (.7412** 0.7140** 0.6104** 0.6397** - -
ST2DO - 0.6605** 0.6427** 0.7347** 0.7090** 0.6063** 0.6347** 0.9926** -
ST3DO - 0.6625** 0.6601** 0.7089** 0.6935** 0.6072** 0.6330"* 0.9688** 0.9720**
Note - * means statistically significant at 5% level and ** means statistically significant at 1% level.

RDO : DO of rainfall, SSIA(B)DO : DO in A(B) layer of soilwater in site 1, SS2A(B)DO : DO
in A(B) laver of soilwater in site 2, SS3A(B)DO : DO in A(B) layer of soilwater in site 3,
ST1DO : DO in throughfall in site 1, ST2DO : DO in throughfall in site 2, ST3DO : DO in

throughfall in site 3

o FE OH(1993)2 A7Adst fAbskdct.
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2 ke Ao SEaadhs FofEtAl @S A
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E ;4
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LRLE. Y
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AFFaAe FFHAZNHEEE 60.76 «S/cmE
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Table 8. Correlation coefficients of environmental factors influencing the electrical conductivity in rinfall,
throughfall, soil and stream water.

DD pH EC Tw G M K N O Ny 07 NG+ TAC TAA TAL Pre

pH -

EC .02

Tur. A5 T -

G Bt 0TE A

Mg” S L

K' DABT . 0RAT - 0t 0.2%"

Nt S0t - TR 0™ 048™

cr S - 0BME - D4ImT 02m 0438 0.3

NOy 7. o V)| o 2 ol

sof ST Gt - 0™ 0ZBIM 04T 04T 0.0 061"

NOCHSOE - T Rt - 05U 0BT 04420 0458 053 0.8 0.%07

TAC DB 0™ - 03T 044 006" 046 0561 0.429% 058" 054"

T.AA. SRS - QSR 0BT 04T OABIT 0745 076 09510 0.8 050"

TAL S 0BET - DRt 0BT DAZET 05T TG 0TZET 0.8 0880 0.8R" 0.9%8"

Pre, 7 I T S (S . S (- 1 i ol 9 S (M N . .3
NBNRD. - 04080 068" 028" - 0L - SLOET 0.2 000 DAR™ 0Nt 0B 05T

Note : * means statistically significant at 5% level and ** means statistically significant at 1% level.
DO : Dissolved Oxygen, EC : Electrical Conductivity, Tur. : Turbidity, T.A.C. : Total Amount
of Cation, T.A.A. : Total Amount of Anion, T.A.Il. : Total Amount of lon, Pre. : Precipitation,
and N.B.N,R.D. : No. of Before Non-Rain Days

$0]&(CI', NOy, SO), A e &l NOy o elx sl Asto]gin},
o} SOf o)) &, ofoleE:y, LolE:Y, o ER A} BRI HATA ST -0.2604
&5 5w 83 AYFEAsds 5 17 R 1% FFEAAA f27 A ARTAAE Jehy
Z9] Azt HF A57re] #AAE spss/pctE o] AFHge] FELEF EBol £ |29 ¥
o] 4% AFREA A Table 8ol st e}, 7} dobAs AnE tehed, ot R
Spss/pc+E o] 4-¥ AMSFRER, BEERE B F1988)e] My, AidAe MrAERE
o} WEE AARASIT -0.26422 1% FFolA Zekat fo ARAAE Jehldoes d7F
g A9 HMMEES Jehlddsd, ol & 2ol FA ddeldnh. w3k Ar|jHdxxe} A
7l Boli4 g T g4Ee] gl o8B PP dsets AARASTE 040842 1% 5
Soll 2jsle] BEB®LA FEslyl i A, FollA Feojd EY A#RBAE Jehligded,
A, Eofs, AFRd S&23ME Alas o] ol& KEMH %(1992)0] Ruy HrHERE
AA Hel, ez Ui, BgsR o|E3l AEAdart A4E L0 Frlditie
B HA A REMLIER 5o st E& Ab odF A el {FAkRt H Aol
2% Zadoe FE w(1993)8 d-7dme & Moke =95, Catt, K'Y, Na”, CI', NOy,
Algh Aol i}, NOs 8} SO o] &3, koled, &oled zalx
EERAME: Ca°', Mg, K7, Na', CI, ol 2Zef To| alzle} FAAHAISE 2 -0,2769,
NOs, SOF, NOs¢ SOf ol &8, oFol s, 7 -0.2824, -0.2533, -0.1798, -0.2019, -0.1626,
gz golestsd 7zt WARASIL 0.7256,  -0.1569, -0.3220, -0.1896 =& 3 -0.2658%
0.3988, 0.5121, 0.2909, 0.5145, 0.4784, 0.4860, 5%, 1% FZollA 48 &) A4ABALE et
0.5315, 0.7667, 223 0.5881% 1% SZollA  Wel Zsedo] Zrtete® 74, JuUly, B9
$o% Fo] ARTAE ehfel B4, WS, F, AFFd 2] o= o] Fwr} o}
Eo}s, AFao £&50] gl o]fd WAy  Ax Aoz Jehgrh. zehd o] AR, FH
odgre VepiohE EAFRRMERCMEBM %, 1(1993)°) X1 NOsol & 74t Ag4d
1993; 1994; F2RESE %, 1996, MEEA %, 1996) kel Zvbel wel Fohgicks dpdseles 4
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Fig. 4. Linear regression of between total amount
of ion and electrical conductivity in rain-
fall, throughfall, soil water, and stream
water.
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Mok, PRAET, 80K, Bkl BEMEE
of AEY MHEMMES tehd ool &(Ca,
CMg?t, KT, Na), &¢}&(Cl, NOy, SOf).
NOs 9} SO 01 &8, <Foled, Loy, ol&
%, A, AYRASAS T 1370 QAR
A3le] stepwise®E o83 SEEBOITERS
Table 9ol A9} 7},

Hibkdcigol A AALE = B9 ARFMIEMY X
FARES] FHP FEY HFE 93]7] gao
stepwised ol-8-3F LEEBSH KR, Bk, #
M, K, Bikeld MEMEES] Aol
o3t e mlxe <dale Mg, Na®, ool
£E%, 0)£3Y, ¥z APRteds £ 5
A QlAtelglon, BAAMMBKE 0.842 1% &3
oA fostgdt., o) FEEBERoZ b
W, BEMME = -1.2713+ 4.2907 x Mg?tol &
-5.1754 X Na " ¢] 2 +2.1574 x oFo] &2k +1,9020
x 0] &-Z-aF+1.9191 x A1 8 74+ A 5(R*=0.71)°]
ek, ook 2 Anke A5, JulS-, BRS, Al
FHoa AVNAEEE o]E H4d £2H g
£ ool ool £33 FgAAS) ok A
AT AGCREEHR %, 1994 TEHEA %, 1996)
o} HA Afe]gich,

mebd Ab7le ATASNE EBgHen pad
2 o geHolne FAHY kN BREAK
FEEHES APty A3t AFSA A
< vlxE pH, £&4t4, AVHELE, ool
(Ca*", Mg, K", Na'), &o]&(CI', NOs,
SO&) T wEmy, LBk ER Uy #HES)
F8E Row Azbgict,

Table 9. Multiple regression equations of environmental factors to determine the electrical conductivity
in rainfall, throughfall, soil and stream water.

Regression Part:zial

Model

Variables coefficient R R F Significance

Multi - R = 0.84

Mg*t 4.2907 1.1286 0.1455 3.802 0.0002**
Na* -5.1754 1.5322 -0.1384 -3.378 0.0008**
T.A.C. 2.1574 0.6531 0.2973 3.303 0.0011**
T.A.L 1.9020 0.4367 0.6108 4.355 0.0000**
N.B.N.R.D. 1.9191 0.2816 0.2475 6.815 0.0000"*
(Constant) -1.2713 4.5361 -0.277 0.7819

Note : * means statistically significant at 5% level and ** means statistically significant at 1% level.

T.A.C. : Total Amount of Cation, T.A I

Before Non-Rain Days

- Total Amount of Ion, and N.B.N.R.D. : No. of
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