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ABSTRACT: The purpose of this study is to examine the variation of stream water quality and to separate out
baseflow and the rainfall event from stream water in a small catchment of the Haean basin in Gangwon province.
For the study, samples of stream water and groundwater were collected during October 7-9, 2013. The pH of stream
water showed slightly alkaline (7.6-8.3). EC values gradually decreased while both DO and Eh values increased
with the rainfall event. Before the rainfall event, groundwater and stream water showed Ca-Cl and Ca-NOstypes,
respectively. A substantial direct inflow of NOj3™ and CI from surface runoff was not detected in the stream water.
Therefore, it is inferred that influence of animal waste and agricultural fertilizer was not important in this rainfall
event. Using §'0 as a natural tracer, two-component hydrograph separations were conducted excluding effect
of soil water. For the whole rainfall event, the stream water was composed of approximately 66% of groundwater
baseflow and 34% of rainfall. Furthermore, groundwater baseflow showed a peak within 4 hours after the rainfall
event started. The study area showed, compared to other regions, rapid hydrological cycle.
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Fig. 1. Map of (a) the studied Haean basin, and (b) groundwater and stream water measurement and sampling location
(photos showing (c) scene of stream water, measurements of (d) groundwater and stream water quality, (e) stream

stage, and (f) stream flow).



614

H0

2(6"°0, 6D)E 712IFADATHAA B4}
et

AR H ] 797 SFHANRA] A2 H 7]
A3 o] FolAE 7] A=A ] (Automatic Weather
Station)ol| A 43 AR E o] 83ltt A R E
2|5 93l shde) ekt & 540 B asitt 5t
A, 42 A5 HE747](Solinst, Levelogger)
2 o]l o A% 2 AT o). FHAAHE
] A|7F 45323 7](Formtec, FP-111)E ©]-8-3}
Z 1 m 7H7niet Qo] (em) 2} §45(m/sec) S5
Ah2H 1f).

SpREld gt 72 ATEL G20l (D), A
NAEE([EC), &2 FA(S), LT AbAS} 4
F994(6"°0, 6D)7F &AL 2 ARSI YTH(Lee
et al., 2006). o] AFolA = S o= &
A ko] A o] QFFS Hix] ok BAA ] Ak B
AYLE 22 At SERe) REe 2
ARA (S ) S RA (S sH, BEY
) 2Z57F Ak H2 Ao HEE BEgaee T
Al 4 gls T2 HRO2 WA 3EA &
2y o] 2 ARgdti(Lakey and Krothe,
1996; Lee et al.,, 2006). L2} o] AL &3t
7190 sk QA Q1 A3t R 22 2 2| 759
2 23 B2 shof| vlX= g3l vln|sith=
ZAE AR Lee et al. (2006) 2] s HXE whsict.
EA EEE L o] o) sh-fEe]
F74e v 750t Atae] 2402k T4 Em

o4 - 0|

2.0

ofalje} Zro] 279] 4l o2 LA F).

Q= ng +Q: (1)
Qt X 6t ng X 5 Q X 6r (2)

ATAGY BYRA AEG L A BAGS
ddstel A 12 28 ANSHE AFA B
F 58T ol B9 1A B0 AATHE 8L
A& 9k

31 80 RET U

T=
I3 2E20134 10€ 8L €| 109 9L 7HA] &t
A Xe)

B2 Y AP SW)oll A 79 -3 A7 dhe u}
£ sHREF H3kE et a7 52t
792 11 mmZ A4 E AT 109 8Y 14:00-
16:009= 971 A5= o shdg-E%o] 7 52

o etk B3] AG F9ge] Aol
T80 RG] N AL 27 SHHolo)
el 18 38 W A5} mol AA el

0.24 —

0.22 —

Stream discharge (m®sec)

- 2

0.20 — Total rainfall 1
11mm i

0.18 T I T T T | T I T I T I T T T T T T T T T T 0

(6]

—&— Stream | [
m=m Rainfall

(1noyww) jejurey

16 18 20 22

Hours elapsed since 06:00, Oct 8 of 2013

Fig. 2. Variation of stream discharge and rainfall amount in the study area.



Table 1. Field parameters and ionic compositions for groundwater and stream water analyzed in October, 2013 (dry season).

+

Date Time Sample Temp. pH EC DO Eh Ca® Mg" Na K Fe Mn CI' NOs NO, S0, 8% 6D
(©) (uS/em) (mg/l) (mV) (mg/)) (mg/!) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/) (mg/l) (ho) (%)

SwWo 17.0 7.6 111.1 420 542 14.0 2.1 5.8 1.1 0.038 0.013 4.77 215 n.d 53 -99 -65.8

10.07 16:00 GW1 132 7.6 1900 222 526 245 3.5 9.8 1.0 n.d n.d 8.88 6.3 n.d 6.0 -94 -645
GW2 134 72 173.0 267 507 26.7 4.2 83 1.4 n.d n.d 6.67 149 nd 62 -8.6 -60.7

12:00 SW1 15.1 83 1132 390 360 134 2.1 59 1.1 n.d nd 484 215 nd 49 -99 -658
13:00 SW2 122 8.1 1114 458 378 137 2.0 5.9 1.2 nd 0.005 501 212 nd 48 -99 -66.4
14:00 SW3 148 7.6 109.7 454 438 n.a n.a n.a n.a n.a n.a n.a n.a n.d na na na
15:00 SW4 149 79 1053 436 453 n.a n.a n.a n.a n.a n.a n.a n.a n.d na na na
10.08 16:00 SW5 147 7.9 103.6 4.06 487 12.1 1.9 5.3 1.3 0002 nd 430 185 nd 46 -9.6 -62.1
17:00 SW6 148 7.6 1005 4.51 497 119 1.9 5.3 1.3 n.d nd 412 174 nd 45 92 -613
18:00 SW7 14.1 8.0 1025 436 510 n.a n.a n.a n.a n.a n.a n.a n.a n.d na na na
20:00 SW8 14.0 7.8 1055 397 526 126 2.0 5.5 1.2 0.004 0.004 455 192 nd 46 -9.6 -63.9
22:00 SW9 141 7.7 107.6 453 501 127 2.0 5.6 1.1 nd 0.005 447 198 nd 47 -9.7 -66.4
00:00 SWI0 13.8 7.9 1088 4.19 528 n.a n.a n.a n.a n.a n.a n.a n.a n.d na na na
02:00 SWI1 133 7.7 1094 4.04 486 129 1.9 5.6 1.2 nd 0008 4.60 202 nd 47 -9.8 -66.6
1009 04:00 SWI12 132 7.6 110.0 3.56 493 13.6 2.1 5.8 1.1 nd 0008 485 206 nd 47 -9.8 -66.7
06:00 Rain na na na n.a n.a 0.1 0.1 0.1 0.003 nd n.d 0.19 n.d n.d nd -57 -355

*n.d: not detected
**n.a: not available

<19
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