BMEAEMEE 89(3) : 342 - 355, 2000
Jour. Korean For. Soc. 89(3) : 342 - 355. 2000

Fe el SMET} Ly EikS KL DIXE HE'
- \AUEE WRo 2 -
R - FTWE

Variations of Stream Water Quality Caused by Discharge Change'
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ABSTRACT

This study was carried out to reveal the influence of discharge change on matters and stream water
quality between pH, EC and dissolved matters obtained by observation of long-term and short-term on
stream water quality and separated runoff components from stream water by using HYCYMODEL. From
January in 1998 to September in 1999, it was estimated by relationships of character of water quality and
discharge for the experimental watershed in Mt. Palgong. The results were summarized as follows :
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1. Annual average pH values of stream water in 199 nd in 1999 were 6.48(6.22~6.89) and 6.52(5.75
~7.18), respectively. The observed annual average pH values were maintaining identical values in
general, but pH values decreased continuously during the four months after thinning in the experimental
watershed. So thinning is suspected of the major cause for the decrease.

2. Annual average EC values of stream water in 1998 and in 1999 were 26.69(17.95~33.5) #S/cm and
25.19(17.5~33.8) #S/cm, respectively. The observed annual average EC values were maintaining
identical values in general.

3. As a result of the comparison of average dissolved ions of rainfall and stream water, Na*, Mg®",
Ca’", CI', NOs, and SO showed minus values between incomings and outgoings. Na® and NOy
among the dissolved ions of stream water showed the highest concentration out of cations and anions
respectively,

4. By the change of pH value in stream water due to rainfall events, pH value decreased with
increasing runoff as pH value increased before and after peak flow,

5. By the change of EC value in stream water due to rainfall events, EC value decreased with
increasing runoff of first rainfall as EC value changed with runoff before and after peak flow.

6. As the runoff increased, the concentration of Na*, Ca’", K7, total cation, ClI, and SO in stream
water lowered. On the other hand, the runoff decreased, their concentration in stream water tended to
get high. But in terms of NOs™ and total anion, they turned out vice versa. Mg®* produced no reaction.

7. The base flow among runoff components separated by using HYCYMODEL influenced greatly on
pH, EC, concentration of cation and anion.

Key words : HYCYMODEL, amount of runoff, runoff component, dissolved matters, stream water
quality, pH, EC, cation, anion, dissolved ions
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AP =g o83t EA A AZdgr 4 A
AHEE AN A&ste] 3 ghelr),
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Table 1. Topographic features of the experimental

watershed

Factors Unit
Basin area(Thinning area) ha 17.7 .7
Form factor of basin km/ha 0.348
Drainage density % 0.038
Relief ratio 0/° 26
Mean gradient of relief n: 11.03
Altitude m 489~700
Mean altitude of basin km 645.6
Main stream length km 0.509
Mean basin width ke/cm? 0.348
Soil hardness 0.8~3.0
Soil texture sandy loam
Bed rock granite
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wsle} f-&3e] WEo & pHe ECY W3ts
TEste] AdE AWl 54 2L
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Table 2. Data on the different rainfall events at the experimental watershed

Rainfall Date Rainfall Elapsed time Rainfall intensity Previous Rainfall
event (mm) (hr) (mm/hr) (mm)
Rainfall 1 1999. 05. 03. 94.5 20 4.7 3.5(99. 04. 28.)
Rainfall 2 1999. 06. 16. 105.0 41 2.6 4.0099. 06. 07.)
Rainfall 3 1999. 08. 21. 104.5 50 2.1 2.0099. 08. 18.)
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Fig. 2. Monthly change of pH and EC at the
experimental watershed
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AR AeAY A 313 §29 $xus)
E HItsr] gl 7 e £ 94%3 A
7 4& dags &Asle] Table 3o et
Wt

7} 204 fglo) &E sl ol
Ca’*e] %7} 4.3mg/12 71 Eokw, Solee
SO 9 ¥ %7} 2.44mg/12 71 Egtow, whe
7% 3l e Na¥, CIrel ¥=71 247 2.4mg/l,
7.93mg/12 7} w8 & velych, 7Sl o}
2} £& daE daxg AR o] Nat
2 Ca**7h K* 2 Mg?tuo) ge) AZsgion,
gol &L CI'st SO&7F NOy ®e}h k7t we] A
EF3 ).

9178 29F 971 39 o8] B AFS
L2045 BAY A3, B} oFo]&L Natrt
5.41mg/l, 9.54mg/12 1A ¥%E7} Zoton,
L0l &2 NOs o sx7} 5.53mg/l, 12.45mg/12
7t} sk}, o] Johnson 5(1968)¢] Ca’'s}
Na‘e] B4R & o) gsted mote] Fslapg =
A Aol xEy dubAd ez Nats mgbolA
EiRste £8E4d0]7] Wi AIFo =mote
E3to} ol Nate] $-23fo] o 20 ~4u} HE
2 Qo2 #xiEo, 223 Likens $(1970)2)
w3 Hubbard Brook Al@ &4 o]Feizl 7i4
o] FAe] vl dgfo] i3t dApATel o)
NOs 9 Z7ke AlAd 93 EAFsY 7Haset
719 3 € Aistatgoe] Zzlxo] AP
Aoz @)

Table 3. Average concentration of ions in rainfall
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7ot AFse] E2Adae vashd, B9
7S 39 K'& A% vz o] & Nat, Ca*’,
Mg®*, CI', NOy, SO&7F 7Rk Af4dlA
FE7L Eghow, R8s 2 ¥ AFSe] &
294 2950} S973S 3o Y 4204 F
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N7 39 ZH$-A&A7ke] 9AY A, 7 9
2oke] Este] ofa) A YeiA ol T2
go] o] Fojal Ao o7 oz B},

3. 2% ¥ FEE HS0 st HRA AH
o sy
1) pH} EC#] W3 574

dt 4 frEFFe HE @E AFT pH 2
ECe] AAdw3HE Fig. 3% Fig. 40 vebwr},

4% pHe Z-$A4A%E 45872 ohfdt
Mg Boloy dAg ez @A Jebg
b A3 Frkske A e vebld. ol di7)
%9 SO« NOF 27175l b Ff-so) 7
&3l7] WEoR g,

A9 pHE 724554 whet 794 Ate)
2 F&3te AZHAC Aol oy, Rl F
ZHetell met ztasichrl AFREE dgyes
34 Al Fhste AeE dehieh(Fig. 3). °l
£ ABEN $(1992)°] R2¥ ¥t e FEFF
o] 3l met AFs pHe W9 33 et
Hte d7dstes vlxd F3E e A
2.2 ARl AelA W] AAZEE] ZHgel s
Aol AR &k Sl wet Alf42 pH

and stream water at the experimental watershed

(Unit : mg/1)

Rainfall + + 24 2+ Total - - o~ Total Total
events Date Type Na® K* Mg™ Ca cation Cl' NOs' SO anion ion
Rainfall
average 2.51 1.61 1.30 4.30 9.72 1.88 1.67 2.4 5.99 15.71
concentration
Rainfall 2 1999.06.16.
stream water
average 5.41 1.79 1.47 4.73 13.40 2.27 5.53 2.50 10.30 23.70
concentration
Rainfall
average 2.40 0.49 0.03 1.70 4.62 7.93 6.38 7.07 21.38 26.00
concentration
Rainfall 3 1999.08.21.
stream water
average 9.54 0.39 0.46 3.69 14.08 9.50 12.45 10.95 32.90 46.98
concentration
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