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Abstract

In recent years, urbanization has been a hot issues in watershed management due to increased pollutant loads from impervious
urban areas. The Soil and Water Assessment Tool (SWAT) model has been widely used in hydrology and water quality studies
at watershed scale. However, the SWAT has limitations in simulating water flows between HRUs and hydrological effects of
LID practices. The Storm Water Management Model (SWMM) has LID capabilities, but it does not simulate non-urban areas,
especially agricultural areas. In this study, a SWAT-SWMM coupled model was developed to evaluate effects of LID practices
on hydrology and water quality at mixed-landuse watersheds. This coupled SWAT-SWMM was evaluated by comparing
calibrated flow with and without coupled SWAT-SWMM. As a result of this study, the R’ and NSE values with SWAT are
0.951 and 0.937 for calibration period, and 0.882 and 0.875 for validation period, respectively. the R’ and NSE values with
SWAT-SWMM are 0.877 and 0.880 for validation period. Out of four LID scenarios simulated by SWAT-SWMM model, the
green roof scenario was found to be most effective which reduces about 25% of rainfall-runoff flows.
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INTERNAL
STORAGE

— =3



SHEXFHML| LDAHE0| M2 FEY MUSD EMHE 2{8 SWAT-SWMM HARE i 497

Trenches, Porous Pavement, Vegetative Swales, Rain Barrels
Zo] qltiLewis, 2010). SWMM ver. 502 u]= EPAS
YAolEA FRE W EFIL JoH, EAFY A
71 4 3719 ARR/EH AT /%, B Ye =
F 34, $2429, 2FEZ U M v &AL T
2oF + UTHFig. 1).

23 ¥ /Y9 MH

B d79 gaxAge Zex AP AAF 237
F902 §F AZAHA AHAAAAAE dgAgeR
st A SEYRY). E3F FEYL 53 127°
30'50" ~ 128°19'5", H9] 37°32145" ~ 37°56'45" Aolo] 9]
Ak, FAEHL 1,566.1 km’, F9EFE 1454 km, &

Urban area

g = T

\ :\_:, | \"\JJ’
LN\\; ) . ® Gauging station
30 0 30 Kilometers

Fig. 2. Distribution of urban areas within the Hongcheon river
watershed, Hongcheon-gun, Kangwon-do.
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Fig. 3. Overview of SWAT-SWMM.
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Fig. 4. Generation of SWMM input data using a preproce-
ssing program.
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Fig. 6. Land use in Hongcheon river watershed.
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Fig. 7. Soil texture in the Hongcheon river watershed.
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Table 1. Top 10 sensitive parameters manually calibrated for discharge

e Destiition Variation Lower Upper Rank of
P method bound bound sensitive analysis
ALPHA_BF | Baseflow alpha factor Replace by value 0 1 1
CANMX Maximum canopy storage Replace by value 0 10 1
CH K2 Effec.twe hydraulic conductivity in main channel Bushocs by-vibe 0 150 3
- alluvium
CN2 SCS runoff curve number for moisture condition II | Multiply by value (%) 25 25 2
SLOPE Increase the lateral flow Multiply by value (%) -25 25 10
LAT TIMES | Lateral flow travel time (days) Replace by value 0 180 0
SURLAG Surface runoff lag time Replace by value 0 10 5
SOL_Z Soil depth Multiply by value (%) 0 3500 0
APM Peak rate ?djustmenl factor for sediment routing in Ritace by vile 05 10 |
the subbasin
PRF Peak rzfte adjustment factor for sediment routing in Replacs: by valoe 0 ) )
the main channel

(c) Scenario 3

(d) Scenario 4
Fig. 9. Four LID Scenarios used in this study.
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3.1. SWAT-SWMM SiA 2ol W F}

311 ZAIS] R AE DeAE oA 2HREE Y 21
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(b) Watershed delineation using improved watershed
delineation module in SWAT

Fig. 10. Comparison of current and improved watershed delineation modules.
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Fig. 11. Hourly precipitation and discharge.
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A9 43 23719 NSEZF 0.937(Fig. 12), #3713
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Table 2. Final values of the parameters calibration for discharge

Parameter Variation method Value
ALPHA_BF Replace by value 0.86
CANMX Replace by value 9.84
CH_K2 Replace by value 149.63
CN2 Multiply by value (%) 23.71
SLOPE Multiply by value (%) -6.32
LAT_TIMES Replace by value 0.8
SURLAG Replace by value 0.16
SOL_Z Multiply by value (%) 23.66
APM Replace by value 10
PRF Replace by value 2
1400 = —
y = 1.140x - 8.811 s
1200 i R? = 0,951
NSE = 0.937
T 1000 |
.
£
3
2
.
3 =
g
£
O 400 -

0 200 400 600 800 1000 1200 1400
Simulated Flow (m*/sec)

Fig. 12. Scatter plot of observed and simulated discharge of
SWAT for the calibration period.

m - —
y=0931x+ 0525 , o

=0 R? = 0.882
NSE = 0875 *

Observed Flow (m?/sec)
g

0 100 200 300
Simulated Flow (m?/sec)
(a) SWAT
300 1 = — A
y=0993x- 2254 ¢
250 - R2 = 0.877

NSE = 0.880

Observed Flow (m?®/sec)
g

0 100 200 300

Simulated Flow (m?/sec)

(b) SWAT-SWMM
Fig. 13. Scatter plots of observed and simulated discharge
for the validation period.
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Table 3. Flow reduction by the 4 LID scenarios

10082010
10282010 |
11072010
11172010
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12072010
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