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ABSTRACT

This study aims to separate hydrograph into baseflow and event water to calculate baseflow rate
during a rainfall in small catchments, Yuseong, Daejeon. The hydrograph of stream during a period
with no excess rainfall will decay. The discharge is composed entirely of groundwater contributions.
During the period, the Cl concentration of the stream water can be regarded as being in equilibrium
with that of the groundwater. Using Cl as a conservative tracer, two-component hydrograph
separations were performed from end point of the period to next end pbint. The required data were
obtained by monitoring of the surface water table, along with discharge rate of stream. Cl
‘concentration of rainfall, surface water were measured and recorded. Hydrograph separation, a mixing
model using chemical tracer is applied to chemical hydrograph separation technique. These results

show that baseflow rates are 31.6% of rainfall in the catchments during study period.
key ward: Hydrograph separation, Excess rainfall, Tracer, Baseflow, Mixing model.

1. A&

99 A s T (recharge) Fe AR FEHA FALAAAAE T3 &9 AHA
7NE8AHN g4 Fosith Al FgIHFE P YHde FHAY, FAYEH, Darcyd, 714
%4, seepage metert} Lysimeterg ©]&3te] SA3E ¥ Tl Jom oJgL AFH Lo
g 97t +EEH(Bridget et al, 2002). 71A#FEL A3tg7t el FFHE AR, 7IAFEE
& ARFERY NAFES 2dsty 2 HEFOE AFTde Huldke Wolth IUoA 714
FEL NEFZEE Eesis Wy My Wiely AEAA L JIAFERTINES I
Aol Bol AMEHJHFIE &, 2002). o] FHES AHLL 1d o) A8 E ngoz 5o 7
I3 e & 3N oA NTFFALFAL 1995 v, 1996, &84, 1996, YeolA £, 2000;
AR 2718, 2000). ©] ¥ @de FAREFS %‘33}3] A3 E 7IARFES EEse o
Aol dgidel Ao 7] dEo] JIAFEF] FFHAY F42HE B F doke ol

AL wiAStT NEFERH JAREE £ & I PHoR BEHQA FIAHECL, SD
olv} 591920, °H, 3H) FHAHtracer)E o]-&3tE ‘”‘%‘°] Ath(Kendall and McDonnell, 2000).
73$(rainfal) 9} 7-9-AH3(rain event) A A FF9 o] Fo| +E£E W, F&FS A+ At
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A ol ARow FEE 4 JtHBottomley et al., 1984, 1986; Hooper and Shoemaker, 1986;
Moor, 1989; Wels et al., 1991; &A & 9, 2003). ] W& 1 &9 EAL #HIgT o8 714 F
AANE A} A9 AFZQ EZ)(Eshleman et al, 1993)8 & 4 AL ¥utk ol ARSF, F7HF,
ARAse, ARAE T 348 ol¥eR FEE FE UvHHooper and Shoemaker, 1986;
McDonnell et al, 1991; Hinton and Schiff, 1994; Lee and Krothe, 2001; Lee et. al., 2003). 1&]
3 FSAPE A AFF7F N1ARE AHoR &Y, B 44 ZIAFES £4E F o
FAE B VAREF WES AP 93 vrEo g JrE & QItHEAE 9, 2003). 1
Huy olgld Zale ddd Aoy ofF FHE 7| AAA UE ZeY d FHEHUL, sHHe
Z 100km*H2 Z§@cHKenall and McDonnell, 2000).

B A7 BHe Cl FHAE ol&dty ALFHo] HES did FAXNGY AR FLEF

FAel o828 & YT VNAFERS FEFEIALENH Eestan Z5-Fol AP 7IAFEFY v
[e]
=

2. A8 R 54

B F9(0)8 S1)& S1 AFT99 @& fAs FE 127716709.2" ~127°17°47.9
% 36°21°038" ~36'21'10.7"¢) sAFet AFHAAL 40%km’E AFA £719) & Aso] EHHN
o glon] WeB(4835m)olH THUFh MFoRE HEE(4835m), Ho2 A HeTaH =Y
3(535.2m) A= Al dod Foez F4%(532.0m)7 HAH415.0m)e] o AFTHY AA
g vehdth S1 F574% PRIAE MRsAR $Fo8 Eolo gl thE F9dl vt AHH
Q T glony AFA FTETAY AFH dn AdHY HE FAsL AtHIE 1.

3. 84
3.1 24 8A E@rd9 AL VIAHE £4
299t NEFY Cl B9 A7t 2 2%, AEFY Cl 558 399 %22 ZAH A
B g2A Wag o] E Aloldt: A (D A Q)¢ #& FFFFLAo] AP 4 (DF 4
(2)9] #AAE Astd 4 (3)o] Fr=dH.

Qr=Qo+ @y 1)
CrQr=CoQo+ CpQn (2)

QT =[ Co"' CN] )

A7|M, Qr @ NEFS F/HEF, Qo @ AR ANESF K%, Qv 1 5T Cr: AEFY Cl
5, Co: AR A8 Cl ¥, Cv: %299 Cl %04
Sklash and Farvolden(1979)& #ZAFHYL: FAARE A% 2L 24EA ETFEE(mixing
model)ell H&3te] ZAHEF} ZHAPEE Bees ERSNeH 248 EFERE HEe A% 47}
2 zAL AXNEAH FHAE FE5HL: BN CIE v Astd o 2o 1) 299 2
SAEAY RS Cl 527 AR 2ok stk 2) ZAME AS 7 ¢ A8 Cl s=7 o
As)of gt} 3) E7)h4(vadose zone water)9t A3t Cl $x7F Z2AY, B71d57t ke 714
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st Ziol vlulsof @} 4) AEAE FIVES ARARA Haolojol v,

ael o) EPEAL A8 AREHES Belsh) JAAE 5) BEAER] ARSI} B
o2 Aato] YEake 7 AFEOITHE 7o) YT olor FHEAR 9 2003). AL AES B
mhEe 297 RoiA NAGEe &S Az BBl g A9HA §F0] AL A Po}
of grte zAolth,

34 5o dd JAFEF H &

2 (DA Qr, Qo, OnE A7 TE FHEHQND), 7NAFERHQo(D), BFARE F+&F
(Qv)o.2 Yep|, AP 9% F4EF (Qnow), FNAFTEH Qowwm), BFHE FHEH
(Qntora) < 2 (A8} Zo] BEE 5 o

Qﬂoml:fQT(t)dt 4
Qorotal = fQo(t) dt )
ONeotar= Qrtotar — QOtotal (6)

a4 1] H 7l o 71Z1°5‘E*‘?_}% Hatnx Fud g9 AP A9 e wEHe

#S AAsoF Aok B ASAME A 4% MEHE VIAREFE Qprott FUH A

Ztol UJr%— FE Qro(t)eha R@Q 7 A% 2 AAME A9 9Fe wEHE VIARERE Al
AE FE Qocorreced™t I 3t 4 (5)S 4 ()T Zo] AT F A

Qocorrected = QOtotaI_ f on( t) dt (7N

__4

283 A (e FSHP) e 71A4E 2 N80 Y e 2o,

Q ototal — fQPO(t)dt
P
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qQ=

4. A743
4.1 Y- 33 A F4 (stage-discharge rating curve)
S1# AFTgdA e FFe FHER 1738 ZAHNAUR ol FU-FHFRAFTHOE Ye
W 2y 29 2oh adEe slEE2e 9 mE, ARES FFmY/s)¢ YEhdth Sl »AET
g9 FI-#FBAFAANA FAFAE 045mol T 199 FFL 15mY/s7h 2F ¢EHY 2).
42 §EFEIA ¥
S1 AT elA 2004 49 26458 59U 297HA] 2A1F WA 2743 HE 2 $hHe] &
QA WES ddeH FFS 20043 49 264FE 27¢ Atolol 49mme|n Clo| HAFEE
0.38ppm°|tHFE 1).
S1 AFTFYNAN FEFEIFAE F9489 FEHOT 7IAFEHQ)LE £ Zo] 29
3oltk. 29 394 (AT AP digtd FREHONS AFEEY FEHOWT 71AFEHQo)
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o2 FESHA AR me vebd Aotk FeAME A £E9 FE(Co)7t 7IAREY Ao FHRe)
Ko ZHARE F olBE TEE JH FEH Qo) Wste AT R4 P 1Y 394 (B)
T F AFTNN AHT = AHIF AZFH)% FIARC)Y FEHOWT ZHAME R AR
(Co8l FEBCIAREF Qo)) AAZe A wgE HELE Uehd RAotHEF H2SH).
ooF& BEL 18 3949 (A)g vRRIIAR 7|AFE o] AAsHe HIER ARl WE JARES
9 W3S Yerdoh 3¥ 3904 (A)g (B)Y 7tE5E YT I E AZhE Yerdth

i

FEFTEING B9AMEY ARE Og Z¢APEo]l g g7iA 4 (@), (5), (6) F o] A
A A% FREF Qnow), FNAFTEH Qoow), BSHEY E75F
(Qnoa)E T3ET 4 (DE o83t Z¢A4A 248 HQpo)d) 4x107°m%/s7t the ZH$-ALato]
g A7 A&Hog F2d0T /HYEt HES FH FLA e Jdgoz FEHE MG
EF(Qroow) & THAT 2L FNAFEH Qo)A FoNA 73 W Z9AME Ao ggoz
FEHE NAREHQroo) S MFol FH 349 A% YA FEH Qowreed) S T3 BE, F
A A A9 QR FEIHE JAREHQroL Aol A W FaFe AL =A
4x107m%/ss Aol7h IAAT, IwHoz AF FFHAA EHL 2E FE2% FFE B o0 97
717 B Aol wje He Aoz Bustd FASAT 7 ARE §E2FL 4P
A e wRos GYHAY F2F §2IE FASW v 4 o) Atk Y57y
AR FREH Qvow) e 68mm, F/1ARFERH Qoww)E 156mmE 7o g Wi
13.9%9} 31.8%°lth. 8 Z$-ol 98 71 A 4E H Qocorrected) S E7NAFEH Qo) N ZH-FAFA
o oz #EHE NAFEH Qrowa) 0.1mmE WA 155mmoth o] AL FSo] U WEee

YEtHE 31.6%°ITHE 2).

5.4 8

o] ATFE FHAE ol43ld UABYA FAHALY M2 QMY T AfHo)N FEFET
Hozxng NAFES AFHoz Bad Aotk FHAZA BEH CIE o|g3gon FS4Ew
ANARE2 23] Ystd 2484 EFRE(mixing model)o] ALLEHUTE HAZALZE FEZS
7 Qe I B¢ AES 422 J)AFE0) o¥ Aolaks 7147 Sklash and Farvolden(1979)0] A
Ag z70] A4k | “

L #7853 127mmeln o] F& ATIIT F MY Z9F 9mmo] WTAN 45.5%0] TR,

2 FREFS BLAET AR

6.8mm, F71AFEFL 15.6mm=

ol

A 24RAS Belstdon BAUAY F9YRe FHEBE
&2 13.9%% 31.8%°Ith.

3. 8¥ Al AR NAREFE FVNAREFAN TR P2 FEHE NAREF
0.lmmE WA 155mmolth. ©]R& 7F¢ol g WEE2 et 31.6%0lt
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Table 1. Rainfall characteristics in S1 catchments.

Event Dates Area Rainfall C! concentration
(day) (km?) (mm) (ppm)
April 26-27, 2004 4.09 49 0.38

Table 2. Results of hydrograph separation to the event for the S1 catchments in depth(mm)
normalized by catchment area. Proportions to total rainfall of each component were also

presented as percent in parenthesis.

Total Total Uncorrected Total Pre- Corrected
. Total runoff
rainfall (Orol) New water Baseflow old water Baseflow
otal
P) et (Onvotar) (Qootal) (Qrorral) (Qocorrected (@)
49 22.3 6.8 15.6 0.1 15.5
(100) (45.5) (13.9) (31.8) (0.2) (31.6)
,,,:.“Zr Fig. 1. Map of
the study area
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