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Abstract

The objectives of this study propose a parameter estimation method that can consider both the total runoff and the runoff component by
integrating the digital filter method and the long-term runoff models (SWAT, TANK), and evaluate the appropriateness of the applied
methods. The study area is the Soyang River Dam basin, and parameter calibration and validation are performed by dividing it into a
parameter estimation method considering the total runoff and a parameter estimation method considering the runoff component. In both
methods, the fit between the observation and simulation runoff was excellent, and the model performance was found to be good with
a coefficient of determination ( %) of 0.73~0.87, and NSE of 0.67~0.85. As a result of comparison with each method, it was confirmed
that the simulation accuracy was improved when applying the method considering the runoff component in both the SWAT model and
the TANK model. When comparing between the models, the SWAT model showed better statistics in both methods, but the effect of
applying to the method was found to be insignificant. However, even though the TANK model did not specifically consider the physical
characteristics of the methodology, the statistical value of NSE increased by 17% when integrating a method such as a digital filter. In
other words, the applicability to the digital filter method was found to be better in the TANK model, and when a hydrograph separation
method such as a digital filter is applied to a conceptual model such as this model, it is judged that more improved simulation results can
be obtained than the physical model. Accordingly, it is judged that estimating the parameters by considering the runoff component will
be more accurate than estimating the parameters by considering only the total runoff when simulating the hydrological model.
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Table 1. Parameters of SWAT model

ofe] A gAt=

S agoto)

Parameter | Range | Definition
Surface Runoff
CN2 35-98 | SCS curve number for moisture condition
SURLAG 1-24 | Surface runoff lag coefficient
OV_N 0.01-30 | Manning’s “n” value for overland flow
CH_N(1) 0.01-30 | Manning’s “n” value for tributary channel
Channel Routing
CH_N(2) | 0.01~30 | Manning’s “n” value for the main channel
Evapotranspiration
ESCO | 0-1 | Soil evaporation compensation coefficient
Soil Water
SOL_AWC 0-1 Auvailable water capacity of the soil layer
SOL K 0-2,000 | Saturated hydraulic conductivity (mm/hr)
Lateral Flow
SLSOIL 0-150 | Slope length for lateral subsurface flow (m)
LAT TTIME| 0-180 | Lateral flow travel time (days)
Groundwater Runoff
GW_DELAY| 0-500 | Delay time for aquifer recharge (days)
ALPHA_ BF 0-1 Base flow recession constant
GW_REVAP| 0.02-0.2 | Groundwater ‘revap’ coefficient
GWQMN 0-5.000 ;l;lirzzlslzlg ;}::t(ir] Il:z\)/el in shallow aquifer
REVAPMN | 0-1,000 ;l;lir?rs:vo;s’v;i::: E::;l)in shallow aquifer
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Table 2. Parameters of TANK model

Parameter 19 Tank  |2™ Tank|3™ Tank|4" Tank

Upper | Ay

Runoff coefficient A, A A,
Lower | A4,
Upper | H,

Water storage level = H, H -
Lower | H,

Infiltration coefficient B, B, B, -
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Table 3. Initial parameter of TANK model
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Parameter 1 Tank  |2™ Tank|3"™ Tank|4" Tank
. Upper | 0.30
Runoff coefficient 0.90 0.07 0.001
Lower| 0.50
Upper | 40.0
Water storage level 10.0 10.0 0.0
Lower| 20.0
Infiltration coefficient 0.30 0.80 0.006 -
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Table 4. Comparison of runoff components ratio (Unit : %) L Table 42} oW A BE-GEFo] 71
[e] - O
Basin Runoff Period Dry Season |Flood Season 71o4&o] 7P EA AP EI . o= -2u=t
(1984-2021) | (2014) (2020) B4 7)o AEEe] 7] g o= wet
Surface Runoff 52.5 49.8 55.0
SYD | Lateral flow 25.9 25.8 243 4.2 ﬂH?Hﬁ—f— $;g| l:g-?_p:g ?é"]'_l-
Base flow 21.7 24.4 20.7 H AL A= ZF o tj5] Hiertd 2 &




Y.-J. Lim et al. / Journal of Korea Water Resources Association 57(10) 657-671 665

7ot SWAT 23 of| tgh mi 7l Rt 24 Ao},
CASE 1 HF2- ESCO, CN2, SOL_AWC, CH_N(2)7} 91t
SHA gk-gotg o H i mi7iRia-5 SH 0= SEAL A&
75, EYT8, 7IARE, st a4 =0 2 3hS BAskTh
CASE 2 "J9te] 7397} f-=/d- 2ol tisto] 2| 3752 ESCO,
CN2,SOL_AWC, &2 SOL_K, SLSOIL, 7|44-&
2 SOL_K, GWQMN, GWREVAP7Z} 917161 ¥-2-5}133 T,
olof| E=, 71 A=, BHE, AL ARFE R
HHESHH gha 78 5k]let. 72 1ol tiet SWAT 2.3 v 7
H4= 57 BYHE= Table 591 20 TANK 23 9] 79 At
B3 A FFoll A sk frEdel ot B 2ol 9F

Table 5. Parameters of SWAT model

Parameter | Range ‘ CASE 1 | CASE 2
Surface Runoff
CN2 35~98 +16 +30
SURLAG 1~24 1.30 1.0
OV N 0.01~30 1.90 0.01
CH_N(1) 0.01~30 0.014 0.02
Channel Routing
CHN® | o030 | o014 | o014
Evapotranspiration
ESCO | o1 | 095 | 095
Soil Water
SOL_AWC"™ 0~1 0.10~0.12 0.10~0.15
SOL K™ 0~2,000 516 746
Lateral Flow
SLSOIL 0~500 0 0
LAT TTIME 0~1 0 0
Groundwater Runoff
GW_DELAY 0~5,000 45 20
ALPHA_BF™ 0~1 0.5 0.5~1.0
GWQMN 0~5,000 1,500 1,500
GW_REVAP 0.02~0.20 0.02 0.02
REVAPMN 0~1,000 750 750

**: The parameter related to soil moisture (Soil Water) is expressed
as the average value across 10 soil layers.
***: The parameter related to groundwater runoff is expressed by
the parameter values for each sub-watershed.

Table 6. Parameters of TANK model
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Parameter
Method
Al] A]2 Bl A2 B2 A3 B3 A4 H]l H]2 H2 H3
CASE 1 0.186 0.138 0.288 0.90 0.80 0.07 0.006 0.001 55.4 45.8 10.0 10.0
CASE 2 0.296 0.158 0.30 0.30 0.50 0.012 0.03 0.0001 59.4 45.8 26.0 25.0
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Table 8. Relative errors between CASE 1 and CASE 2 (Unit : %)

SWAT Relative errors TANK Relative errors
Criteria
CAL VAL CAL VAL
cc 222 1.09 5.88 1.11
R’ 241 2.35 9.59 247
NSE 6.41 4.94 17.91 17.65
RMSE -12.77 -5.8 -21.22 0.16

Table 9. Comparison of observation and simulation flows in dry and
flood seasons

Runoff (m*/s) Ratio

Period Group
SWAT | TANK | SWAT | TANK

OBS 28.55 28.55 - -

Dry Season | CASE 1 | 20.64 18.04 0.72 0.63

CASE2 | 28.23 24.94 0.99 0.87

OBS 150.76 | 150.76 - -

Flood Season| CASE 1 | 178.13 175.10 1.18 1.16
CASE2 | 155.79 | 152.89 1.03 1.01
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2. CASE | Heoto] thsll SWAT & 5412+ 2+ 0.90,
0.83, 0.78, 163.07 m*/s, TANK 232 0.85, 0.73, 0.67,
201.13 m*/s= SWAT 20| ¢ ?—3— EAXE Bt
CASE 2 Hote] A9 SWAT 232 0.92, 0.85, 0.83,
142.24 m%/s, TANK 2%-20.90, 0.80, 0.79, 158.44 m®/s
2 CASE 2 {ST GA| SWAT o] o U2 ATE B
o}, o] = SWAT 23 AA7F =214 45 & vhdsta
U710l 7152 A-8514] ol TANK R B} =24
©F ot Aol ATE AL 2= 9J9ld 71 0 2 wriE) o}
9E TANK 22 HHE A 24 B4 ARz 1
o2 ¢t ‘%OﬂE O24g efeh 22 9y A8 A

@ﬂ% ES’&E}. A

1 L =10
S 4= okl HekEck

3. 457 W &7 o g -RE5S H] W ohH SWAT 2.9
2 TANK 2 Ko} tpelet M9l 2 2G5 Bo|7t 7hast
20 2 UERTY. o]of| A7) 5-E5lA Al ot d4ei+F
RO 7 {20 JFE AP o2 vh= 44 B A

2]
o= SWAT 23S 8-851= Ao] Kt} o] Aslst moj=
& Ao g Hote

& AN B2 HAE 2 7S 9
sto] T2 H AE4Ee BT g o e s
T4 e A A AR 7 HE EHZ 7] 71
of vlal-24 gl R ol et Eol 5 S B7Ish i 2
A7 A= FEEC AR e s S E8P2ol e
T2 ot e S A SHEFTU L
2 e m o 2o 7T A= ke Sl Aol
ZPA7F QAL T T, ot RS R v

£ 27 23300l FREFE oh = R 19 1@&
AA FAE S A o 2 ekt ohekA] £S5 7] A4
o] FaFS ARA o7 W= 1A RO A w2 S8
TS A S B AR 3, TR B2 dale|ES 2
Y 2R D AP EAo| T E R A8E 5
off 7 9 4 o] L ol Tet HF o] 84EH,
7S 2 E Ao mhE RO At Prh Y & AT
7} SeE|ojor & Ao 2wt
2t 2

2 AFE = QA (F) ol A A eS FEsto] 43
St A A T tHNo. H22S058000).
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