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ABSTRACT

This study evaluated the applicability and reliability of various baseflow separation methods in the Yeongsan and Seomjin
watersheds, and investigated the relationship between watershed characteristics and the baseflow index (BFI). Both
graphical approaches (HYSEP-FIM, SIM, LMM, UKIH-Min, PART) and digital filter methods (Lyne-Hollick 1-2-Pass,
Chapman, CM, Eckhardt, EWMA) were applied to estimate BFI, and their performance was assessed using statistical
indicators including NSE, KGE, PBIAS, and RSR. Sensitivity analysis revealed that BFI results were highly dependent on
parameter settings, particularly for digital filters, with the Eckhardt method demonstrating the most stable and reliable
performance, thus identified as the optimal method. Correlation analyses between watershed characteristics (e.g., area,
elevation, slope, land use) and BFI showed statistically significant relationships in some main river reaches, while tributary
basins exhibited complex interactions requiring multivariate analysis. These findings provide a methodological foundation
for future baseflow estimation, and serve as essential baseline data for watershed-scale hydrologic modeling, ecological
flow assessment, and integrated water resources planning.
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Table 1. Major Baseflow separation methods based on digital filtering techniques

Method

Equations

Reference

Lyne-Hollick 1+« .
(gIn{) drn = Ui T (@n—9- 1)) Lyne and Hollick (1979)
3a-1 2
Chapman Uiy = 3 - nt a(q(i)—aq(ifl)) Chapman (1991)
Chapman-Maxwell _ l-a
(CM) o)~ 5, aq”(i’l)+2—f PO Chapman & Maxwell (1996)
Eckhardt (1-BFI,,)aq,;_y+(1-a)BFI,,.q,;
N = E 2
(EH) Dy T GBFI, ckhardt (2005)
EWMA b,=eQ,+(1-¢)xb,_, Tularam and Ilahee (2008)

qq : Total flow (observed flow) at day i
Gpy: Calculated baseflow at day i
qyi © Calculated quick flow/direct run off at day i

et al.(1993), Cey et al.(1998), Yu and Schwartz(1999), Stewart
et al.(2007) 9] A= EC7} oM 28RS
Bel% 4 ol BHARL AT 9l

T ERAIC
ol Aol sRfFe] EC 3 AEAEE} v

O =211 O

WAl 9L ekt &, SHfYe] BGE ATR
Eol Z7HI mek F43] WA, Ay fgol ¥
efs 7)ol Aol =9, o] Gl vl

Hlw2 =gA S7kekal AFEf=ol T
= YA e

CMB HL E].E 7]x{01 Hg] H]—bﬂg] ;{;31}2 HM
S} el e RS wAse uges @
S8 X3P AF7F Ok (Stewart et al., 2007; Lott and

T gkl

£ : Smoothing constant
a : Recession constant
BFl.x : Maximum baseflow index (constant)

Saraiva Okello et al., 2018; Lyu et al., 2020), &%

ECE 7431 A83l we} 71 Ah= ] 297} ot
e PAH7E 9§ i, EC HolHE A7 wat
HES 5= Qo] WS SH3] HgeHA] Hehe A% A

ko] BrS- 4= Qlt). B Atllxd= EC AAIE AFES] A
7t aPd= 2 A7) dgAdo] B8] CMB WS 48351

7] ol it &% EC 7R 7IAE w2 7S @]
% FUE" 2 152 Elﬂ‘f”ﬁr«l W A4S B3
A% e H TR 38" oS Ao
eIt Stewart et al., 2007; Lott and Stewart, 2013).

Stewart, 2013; Lott and Stewart, 2016; Zhang et al., 2017, A= 2] B3] A v‘g— ke B3 2ogk 719
Table 2. Performance evaluation metrics for baseflow separation models
Evaluation Metrics Equations Optimized Value
z ( Qobs_ Qstm)
NSE NSE = 1-| S————— 1
Y@ -0")
z ( Qobs Qszm)
PBIAS PBIAS = ll—m x 100 0
DI (V)
obs sim\2
RSR RSk — _RMSE X9 o
STDEV,, obs_—obs.2
I S (0 -0’ )
KGE KGE' = 1= (r= 12+ (B=1)>+ (=1’ 1
obs ] . —ob. . . .
0, b : observed value, Qflm : simulated value, Qo * . mean of observed value, n: number of samples, 7: correlation coefficient, 5 bias,
y: variability
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Fig. 1. Study Sites for baseflow separation in the yeongsan and
seomyjin watersheds.
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Fig. 2. Analysis of characteristics in the yeongsan and seomjin watersheds.

78 71~ EAL Fig. 3 2 Fig. 40 =819

0,=a-0,.,tb
(Regression performed until R? > 0.995) 2)
k=1/a &)

Gt 2 A% 599 367l FrEiSaol sl =413
7S A831] 23 7IAFEAST <Table 4>
A3ttt 24 A3, MA| BFIe 94 F-0lA
041~0.61, A7 FIoNHE 041~064 Y= JeR} F
e B AR 29 7IARE HIES Btk B4
W EE a7} G904 HYSEP-SIM®] 0.45~0.75% 7}
=& BFIE 4HE319.2 ™, HYSEP-FIML 0.27~0.57=
7P vk ks Ry} whd, A7) <oA= HYSEP-
LMMe] 0.54~0.742 7} =& 3-8 Jeliar, HYSEP-
FIME 0.32~0.522 7F¢ 234t} ol Y 7 WelA
T A8E =214 W zlolo) wet 71ARE 2HY A
o) Foju)st PR} BAE = 55 HolFET HYSEP
o] Al 7EA] 7THS 232t Hasgh B A, ARE 7H A
w2 ol wel wizk=rt @t BFI Aol JES vl
= A& U#A Atk(Nathan and McMahon, 1990; Sloto
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and Crouse, 1996).

ZF 1A= 2y Y AgEe) e diEEel
EA1Z 71X]3%2] NSE(Nash-Sutcliffe Efficiency), PBIAS,
KGE, RSRE &3l vlnl B3ttt 4 27, RSR
AFq= EE WHA - 3 (very good) (< 0.5)
< 71831, i i 1 e FECE AV e
Z1o 2 vERdth ¥PH PART 2 HYSEP-LMM W<
NSE7} 0.75 ©]4(Table 5 33%), PBIAS7} +5% oW &
Ueh= 5 ZAREER] G798 e viof
Adoz =2 AFAS BATHRutledge, 1998; Sloto
and Crouse, 1996). ©]ol| ¥Fl|, UKIH-Min & HYSEP-
FIM %S 2o| 7|AfZEo] #4 e A A=
AeFS Ho] AAH o7 ke NSE ¥ KGE g2 7123}
o, ASaTe] AxP vlwA AX 2y AqE8 S
HollA Agkdo] e AoR k=t

olefgt Ak 71E ATolME 19 1k O™ (Sloto
and Crouse, 1996; Kang and Lee, 2021), 53] HYSEP-
FIM 2 UKIH-Min?} 22 712 7|5F &% 3P 31
o] A2 e @] A vkl Figtely VMRES
T FYske Ae] Utk AT Aye teks W
7t BFI 2Hg9] iI7iEE 5302 YeEplEZ {99 |
HESF 546 uet Ads 2 S delshke
o] T8 AALeTt

Y9 FY WelMx BFI 2FE 5] Whol wet A4
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Table 3. Results of monitoring station and watershed characteristics analysis for baseflow analysis in the yeongsan and seomjin

watersheds

Watershed Watershed Average

Hydrologic Soil Group (%)

River Observation Watershed Mainstream Average Form Curve Average Average Recession

Name  Station eza Length Width Factor ~ Number Elevation  Slope — Parameter  yery Good Bad Very

(km?) (km) (km) (ALY) (CN2) (EL. m) (degree) & (1/d)  Good 00 a Bad

GW Br. 85.0 19.8 43 0.22 794 210.9 18.6 0.908 19.2 8.6 2.1 70.2

SJ Br. 235.0 31.7 7.4 0.23 78.2 168.3 143 0.947 21.7 9.8 32 65.3

YangJ Br. 141.9 20.1 7.0 0.35 76.7 189.0 13.7 0.945 26.4 4.1 4.9 64.6

YS Br. 442.6 37.6 11.8 0.31 77.7 166.8 133 0.955 23.1 8.9 39 64.1

CD Br. 463.2 41.8 11.1 0.26 71.7 160.4 12.8 0.946 23.5 9.0 44 63.1

PY2 Br. 66.9 15.0 4.5 0.30 80.5 56.8 4.7 0.974 17.1 12.9 12.0 58.0

UD Br. 563.1 50.4 11.2 0.22 78.2 140.9 11.3 0.978 23.0 10.1 59 61.0

C Br. 442 14.9 3.0 0.20 83.8 252.9 20.9 0.972 6.3 8.9 1.6 83.2

YC Br. 103.5 20.5 5.0 0.25 83.2 150.0 12.8 0.981 16.0 133 7.7 62.9

Ys YJ Br. 386.8 374 10.3 0.28 74.7 199.2 16.7 0.961 243 17.2 2.3 56.2

JR Br. 555.1 50.6 11.0 0.22 73.8 170.7 14.8 0.954 28.1 16.0 3.0 52.9

SY Br. 1,324.4 62.8 21.1 0.34 76.9 145.0 12.2 0.968 243 14.5 49 56.3

WS Br. 115.7 20.6 5.6 0.27 79.2 167.5 17.6 0.948 53 394 43 51.0

NP Br. 585.1 422 139 0.33 73.8 173.9 17.1 0.961 18.5 40.3 3.6 37.6

NJ Br. 2,055.8 68.3 30.1 0.44 76.3 146.2 132 0.936 22.1 21.6 5.1 51.3

HJ Br. 2,276.1 78.4 29.0 0.37 76.5 139.1 12.8 0.975 21.0 222 6.0 50.8

WG Br. 193.4 31.8 6.1 0.19 75.1 84.3 10.7 0.947 18.9 27.0 53 48.8

DG Br. 2,599.9 94.7 27.5 0.29 76.6 130.6 124 0.961 20.2 224 6.0 51.3

HA Br. 364.3 452 8.1 0.18 77.5 402.2 17.7 0.941 173 16.1 14 65.3

1J Br. 854.9 96.2 8.9 0.09 78.5 351.7 17.9 0.977 13.2 20.0 2.6 64.2

PN Br. 999.0 113.0 8.8 0.08 77.9 3432 18.1 0.971 12.6 24.5 2.6 60.2

HP Br. 357.7 333 10.8 0.32 64.4 244.0 13.7 0.920 57.2 12.6 0.2 30.0

YuJ Br. 1,389.5 117.9 11.8 0.10 74.3 3134 16.8 0.965 24.1 22.0 2.1 51.8

OC Br. 443 143 3.1 0.22 77.3 218.2 15.2 0.942 6.8 40.1 6.6 46.5

YP Br. 132.3 20.3 6.5 0.32 76.0 175.5 11.9 0.969 9.1 45.1 32 42.7

HG Br. 131.0 242 54 0.22 76.1 209.1 153 0.955 15.4 31.2 4.5 49.0

SD Br. 1,756.4 132.8 13.2 0.10 74.5 285.9 16.0 0.960 224 25.2 23 50.1

S GG Br. 1,795.7 141.8 12.7 0.09 74.2 284.3 16.1 0.956 23.5 24.7 22 49.6

GD Br. 2,333.1 145.9 16.0 0.11 71.8 296.9 16.1 0.941 325 19.4 1.9 46.2

YeS Br. 2,474.0 159.4 15.5 0.10 71.7 294.8 16.2 0.962 31.7 21.7 1.8 44.8

MS1 Br. 1,193.5 108.6 11.0 0.10 71.3 264.1 17.2 0.975 239 384 23 354

TA Br. 1,273.6 115.1 11.1 0.10 714 265.5 17.4 0.970 229 40.4 22 345

GR Br. 3,827.8 168.1 22.8 0.14 71.6 284.4 16.7 0.968 28.3 28.9 1.9 40.9

YongS Br. 128.7 19.7 6.5 0.33 74.3 251.4 20.2 0.938 232 24.5 0.0 523

SS Br. 148.6 242 6.1 0.25 64.8 353.5 17.8 0.966 48.5 23.1 0.0 28.4

ND Br. 4,478.6 189.3 23.7 0.12 71.3 304.4 17.4 0.956 28.5 29.7 1.7 40.1
3] gk 4= 9lom 2, NSE, PBIAS, KGE 59 H7H] olfr=, YAIAR F FHRg 9 = ule HA F
EE SRR B8T 4 W) 'é*’l\‘x—q'O]E}(Knoben 2 Ao FAGES AR BN A Tl
clal, 2019), ¥ AFONIE HTHOR $LH AL U ASAA 4T 59E urk FAHZ W] el
EbA HYSEP-LMM HHH& &-83sle] it 2 ’é?ﬂ% THSloto and Crouse, 1996; Kang and Lee, 2021). 53],
99 FF3F UE Adol AEHUOR, AT An o] WHE B F KT Foht W) Feel WA
& <Fig. 5> 9 <Fig. 6>0l AT, oo}, 47140 FIARE A PgHo R EEshe b
HYSEP-LMM 7[%o] iz o® 8t s Bl frElsh SA40] vk webA], = fridl g 2 A

J. Soil Groundwater Environ. Vol. 30(3), p. 29~53, 2025



36 S04 - o153 - A7 - 754 - Shi Kangwei * 3% - AU
— Flow
+  Strict baseflow
204 "
5 . .
. .
= s
wn . /
£ s 154
£ o
- c & a=
g = 1.05586
i o
k=0947
1st filtered
« final filtered
U.
201901 201907 202001 2020407 202101 202107 202201 202207 202301 2023407

10 15 20 25

Date Q(t+1) in CMS
(a) Upper Mainstream (SJ Br.)
100 4 T 20
— Flow ” % .
v Strict baseflow . ¥ =
* .

Flow (m3/s)
=
Q(t) in CMS
%r .. .
i g
u -
"

1.04874

| 1
5 1A k=0954
[ | ﬁ | 1st filtered

« final filtered

Au_l,jl\u:' .'\J..‘.N kr‘h' Luwl th_TLJL'Jr

0
201901 201807 2020-01 202007 202101 202107 202201 202207 023-01 202307

W
llD llS 20
Date Q(t+1) in CMS

(b) Midstream Main Channel (JR Br.)
60

150 TWIT W ’
; stn:(haseﬁw ‘ eols 8 o
454 s .j.»_‘,os
. . b,
10 | . 2
30 4 i
1.06885
PN INCL VS
J i - «  1stfiltered

« final filtered

=1

Flow {m3/s)
Q(t) in CMS

H

0 - + -+ — .
01301 200907 200001 202007 202001 202107 200201 20207 202301 202307 0
Date

0 1.'5 3.0 4‘5 B0
Q(t+1) in CMS
(c) Lower Mainstream (NJ Br.)
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Table 4. Summary of baseflow index (BFI) results by location using a graphical (Pictorial) method

Observation Runoff UKIH HYSEP PART
Station Volume
Code (x10° m? Min Max Med FIM SIM LMM N day  Nday+l Nday+2

GW Br. 60 0.44 0.58 0.54 0.40 0.58 0.64 0.52 0.51 0.49
SJ Br. 182 0.49 0.58 0.56 0.41 0.57 0.62 0.43 0.43 0.41
YangJ Br. 83 0.45 0.64 0.60 0.39 0.58 0.60 0.49 0.42 0.41
YS Br. 383 0.44 0.57 0.53 0.40 0.57 0.61 0.46 0.43 0.42
CD Br. 373 0.46 0.60 0.57 0.40 0.57 0.61 0.47 0.44 0.42
PY2 Br. 61 0.48 0.57 0.53 0.38 0.57 0.57 0.48 0.42 0.40
UD Br. 933 0.56 0.66 0.64 0.50 0.64 0.67 0.57 0.54 0.53
C Br. 49 0.66 0.73 0.70 0.57 0.75 0.75 0.65 0.59 0.58
YC Br. 77 0.45 0.54 0.52 0.41 0.53 0.54 0.47 0.46 0.44
YJ Br. 242 0.53 0.65 0.60 0.50 0.67 0.72 0.66 0.63 0.60
JR Br. 416 0.49 0.60 0.57 0.41 0.60 0.66 0.57 0.51 0.48
SY Br. 1,268 0.47 0.60 0.54 0.44 0.56 0.59 0.50 0.48 0.47
WS Br. 30 0.34 0.49 0.45 0.27 0.45 0.48 0.29 0.28 0.27
NP Br. 398 0.39 0.52 0.47 0.34 0.53 0.61 0.47 0.39 0.38
NJ Br. 1,796 0.49 0.61 0.55 0.46 0.57 0.61 0.53 0.51 0.50
HJ Br. 2,087 0.46 0.58 0.52 0.42 0.55 0.59 0.53 0.50 0.49
WG Br. 149 0.41 0.50 0.48 0.33 0.49 0.52 0.44 0.35 0.34
DG Br. 2,434 0.41 0.56 0.49 0.36 0.51 0.54 0.51 0.48 0.47
HA Br. 267 0.42 0.55 0.53 0.34 0.55 0.62 0.40 0.39 0.38
1J Br. 277 0.52 0.71 0.62 0.49 0.66 0.73 0.72 0.71 0.53
PN Br. 553 0.55 0.72 0.62 0.52 0.67 0.72 0.70 0.69 0.57
HP Br. 272 0.52 0.60 0.59 0.44 0.61 0.66 0.51 0.49 0.48
YuJ Br. 719 0.44 0.64 0.53 0.41 0.58 0.65 0.56 0.55 0.48
OC Br. 56 0.64 0.70 0.67 0.52 0.73 0.74 0.59 0.53 0.53
YP Br. 144 0.41 0.53 0.51 0.35 0.52 0.56 0.40 0.39 0.37
HG Br. 181 0.41 0.58 0.54 0.35 0.56 0.64 0.56 0.43 0.39
SD Br. 1,063 0.41 0.58 0.48 0.37 0.55 0.62 0.53 0.50 0.40
GG Br. 1,126 0.42 0.61 0.49 0.39 0.56 0.63 0.50 0.49 0.44
GD Br. 1,538 0.43 0.60 0.49 0.38 0.55 0.62 0.49 0.48 0.46
YeS Br. 1,267 0.46 0.61 0.52 0.43 0.59 0.66 0.53 0.52 0.46
MSI1 Br. 626 0.43 0.60 0.52 0.41 0.59 0.69 0.60 0.56 0.50
TA Br. 705 0.45 0.61 0.53 0.43 0.59 0.69 0.59 0.55 0.49
GR Br. 2,305 0.43 0.58 0.47 0.40 0.54 0.60 0.57 0.51 0.50
YongS Br. 120 0.37 0.50 0.47 0.32 0.49 0.54 0.34 0.34 0.33
SS Br. 219 0.46 0.59 0.57 0.41 0.57 0.60 0.49 0.48 0.46
ND Br. 3,058 0.41 0.59 0.44 0.40 0.53 0.59 0.53 0.49 0.48
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Table 5. Summary of NSE results by location using a graphical (Pictorial) method

Observation ~ Runoff UKIH HYSEP PART
Station Volume
Code (x10° m?) Min Max Med FIM SIM LMM N day Nday+1 Nday+2

GW Br. 60 0.592
SJ Br. 182

Yang] Br. 83

YS Br. 383

CD Br. 373

PY2 Br. 61

UD Br. 933

C Br. 49 0.748
YC Br. 77 0.666
YJ Br. 242 0.734
JR Br. 416 0.644
SY Br. 1,268 0.691 0.295
WS Br. 30

NP Br. 398 0.731 0.589
NJ Br. 1,796 0368  0.675 0.511 0.101
HJ Br. 2,087 0390 0722  0.520 0.170
WG Br. 149 0684 0852 0828 0571
DG Br. 2,434 0.100 0664 0548  -0268  0.4%0 0.593 0.668 0.664 0.621
HA Br. 267

I Br. 277

PN Br. 553

HP Br. 272

YuJ Br. 719

OC Br. 56

YP Br. 144

HG Br. 181

SD Br. 1,063

GG Br. 1,126

GD Br. 1,538

YeS Br. 1,267

MS1 Br. 626

TA Br. 705

GR Br. 2,305

YongS Br. 120

SS Br. 219

ND Br. 3,058

*- : Very good I:I : good : Optimized Results
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Fig. 5. Baseflow estimation results using the HY SEP method in the yeongsan watersheds. Note: FI (Fixed-Interval Method), SI (Sliding-

Interval Method), LM (Local Minimum Method)
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Fig. 6. Baseflow estimation results using the HYSEP method in the seomjin watersheds. Note: FI (Fixed-Interval Method), SI (Sliding-

Interval Method), LM (Local Minimum Method)
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Table 6. Changes in baseflow index according to parameter variations by method and monitoring location

Observation LH1P LH2P Chapman CM EH EWMA

Station ] ] ] ] ] ]

Code Min Max Min Max Min Max Min Max Min Max Min Max
GW Br. 0.14 0.54 0.05 0.38 0.13 0.42 0.13 0.43 0.22 0.68 0.24 0.57
SJ Br. 0.22 0.55 0.12 0.40 0.21 0.42 0.21 0.43 0.28 0.67 0.29 0.58
YangJ Br. 0.19 0.52 0.06 0.36 0.18 0.40 0.18 0.41 0.25 0.66 0.27 0.55
YS Br. 0.19 0.54 0.10 0.39 0.18 0.41 0.18 0.42 0.26 0.66 0.28 0.57
CD Br. 0.17 0.54 0.09 0.38 0.17 0.42 0.17 0.43 0.24 0.67 0.26 0.57
PY2 Br. 0.20 0.46 0.12 0.33 0.19 0.36 0.19 0.38 0.25 0.60 0.26 0.49
UD Br. 0.26 0.61 0.10 0.48 0.24 0.43 0.24 0.44 0.33 0.70 0.35 0.64
C Br. 0.37 0.63 0.14 0.53 0.35 0.42 0.35 0.43 0.42 0.68 0.45 0.65
YC Br. 0.23 0.53 0.07 0.41 0.22 0.39 0.22 0.41 0.30 0.63 0.32 0.56
YJ Br. 0.25 0.61 0.13 0.47 0.24 0.45 0.24 0.46 0.32 0.72 0.34 0.64
JR Br. 0.18 0.55 0.09 0.39 0.17 0.42 0.17 0.43 0.24 0.69 0.26 0.58
SY Br. 0.27 0.59 0.17 047 0.24 0.43 0.24 0.44 0.35 0.69 0.37 0.62
WS Br. 0.10 0.43 0.03 0.26 0.10 0.34 0.10 0.35 0.16 0.60 0.17 0.46
NP Br. 0.12 0.50 0.03 0.33 0.11 0.39 0.11 0.40 0.20 0.65 0.22 0.53
NJ Br. 0.27 0.61 0.20 0.48 0.24 0.43 0.24 0.44 0.35 0.70 0.38 0.63
HJ Br. 0.23 0.58 0.15 0.45 0.21 0.43 0.21 0.44 0.31 0.69 0.33 0.61
WG Br. 0.13 0.47 0.06 0.32 0.13 0.37 0.13 0.39 0.19 0.63 0.21 0.50
DG Br. 0.14 0.54 0.08 0.39 0.14 0.42 0.14 0.43 0.23 0.68 0.25 0.57
HA Br. 0.10 0.51 0.06 0.32 0.10 0.42 0.10 0.43 0.17 0.68 0.19 0.54
1J Br. 0.25 0.63 0.11 0.50 0.23 0.43 0.23 0.43 0.32 0.71 0.35 0.66
PN Br. 0.30 0.67 0.16 0.54 0.27 0.45 0.27 0.45 0.40 0.72 0.42 0.69
HP Br. 0.17 0.58 0.06 0.42 0.16 0.44 0.16 0.45 0.27 0.69 0.30 0.61
Yul Br. 0.25 0.59 0.14 0.44 0.23 0.44 0.23 0.45 0.30 0.71 0.33 0.62
OC Br. 0.19 0.59 0.08 0.45 0.18 0.43 0.18 0.44 0.28 0.69 0.30 0.62
YP Br. 0.13 0.50 0.03 0.34 0.12 0.39 0.13 0.40 0.22 0.65 0.24 0.53
HG Br. 0.11 0.49 0.02 0.32 0.10 0.39 0.11 0.40 0.18 0.66 0.20 0.52
SD Br. 0.21 0.56 0.11 0.41 0.20 0.43 0.20 0.44 0.28 0.69 0.30 0.59
GG Br. 0.22 0.58 0.11 0.42 0.20 0.44 0.20 0.45 0.29 0.70 0.31 0.61
GD Br. 0.21 0.58 0.10 0.42 0.20 0.44 0.20 0.44 0.29 0.70 0.31 0.60
YeS Br. 0.23 0.60 0.12 0.46 0.22 0.45 0.22 0.45 0.32 0.71 0.35 0.63
MS1 Br. 0.26 0.57 0.11 0.42 0.25 0.39 0.25 0.40 0.31 0.68 0.33 0.60
TA Br. 0.29 0.58 0.14 0.44 0.27 0.40 0.27 0.41 0.33 0.69 0.35 0.61
GR Br. 0.24 0.60 0.09 0.45 0.22 0.44 0.23 0.45 0.31 0.71 0.33 0.63
YongS Br. 0.16 0.48 0.06 0.32 0.15 0.39 0.15 0.40 0.22 0.64 0.24 0.52
SS Br. 0.18 0.53 0.06 0.39 0.17 0.39 0.17 0.40 0.25 0.66 0.27 0.56
ND Br. 0.22 0.59 0.12 0.44 0.20 0.44 0.20 0.45 0.30 0.71 0.32 0.62
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Table 8. Results of Correlation Analysis of Baseflow Influencing Factors by Watershed (R? & #-test)
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Fig. 14. Correlation analysis results of baseflow influencing factors in the tributaries of the yeongsan and seomjin watersheds.
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