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ABSTRACT

The sediment transportation caused by soil erosion due to rainfall-discharge in the large watershed scale plays critical role
in human society. The relationship between rainfall-discharge-sediment transportation is depending on the start time of
rainfall and end of rainfall but, the studies related with rainfall characteristics are insufficient. In this study, The Soil and
Water Assession Tool (SWAT) model was used to study the relationship between rainfall-discharge-sediment
transportation at the Sook river watershed which is monitored by the Ministry of Environment. To do this, first of all, the
sensitivity analysis about model attributes was performed using monitored data. The accuracy analysis of SWAT model
was conducted using the model's efficiency index (Nash and Sutcliffe model efficiency; NSE) and the coefficient of
determination (R%). After that, it was studied what results could be obtained according to changes in rainfall timing and
end points. In the result of discharge simulation, the modified rainfall values (sum of total rainfall starting time and end
time) showed more high accuracy values (R*:0.90, NSE: 0.8) than original rainfall values (R”:0.76, NSE: 0.72). In the
result of sediment transportation simulation, during calibration had more resonable results(R”:0.87, NSE: 0.86) than
compared with original rainfall values (R%:0.44, NSE: 0.41). However, validation results of sediment transportation
simulation showed low accuracy values compared with calibration results. This results maybe cause monitoring periods of
sediment flow compared with discharge monitoring periods. Nevertheless, since rainfall characteristic plays critical rule in
model results, continuous research on rainfall characteristic is needed.
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Fig. 1. Location of this study area.
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Fig. 2. Rainfall Characteristic distribution used in this study.
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Parameter

Final parameter value

Range of Value SWAT based on SWAT based on
modified rainfall

r SOL AWC.sol

r_SOL K.sol

r CN2.mgt

r HRU_SLPhru

r__ SLSUBBSN.hru
v__ EPCO.hru
v__ESCO.hru
v__OV_N.hru

v__ SFTMP.bsn

v__ SMTMP.bsn

v__ SMFMX.bsn

v__ SMFMN.bsn

v__ TIMP.bsn
v__ SURLAGbsn
v_ CH N2.ate

v_ CH K2.te
v__ GW_REVAP.gw
v__ GWQMN.gw

v_ SHALLST.gw
v_ GW_DELAY.gw
v__ ALPHA BF.gw
v__RCHRG_DP.gw

v__ REVAPMN.gw

r_USLE K.sol

v__USLE Pmgt
v__LAT SED.hru

v__SPCON.bsn

v__SPEXP.bsn

v__CH COVl.rte
v_CH COV2.rte

Description
original rainfall
Discharge
Available water capacity of the soil layer 0~1 -0.30
Saturated hydraulic conductivity 0 ~ 2000 0.71
SCS runoff curve number 35 ~ 98 0.35
Average slope steepness 0~1 0.36
Average slope length 10 ~ 150 0.18
Plant uptake compensation factor 0~1 0.40
Soil evaporation compensation factor 0~1 0.26
Manning’s “n” value for overland flow 0.01 ~ 1 0.71
Snowfall temperature -20 ~ 20 11.57
Snow melt base temperature -20 ~ 20 -0.04
xamxrlnn;m;ofggite )rate for snow during year (occurs on 0 ~ 20 16.59
Sv/llﬁle?u;:] Srzilet)rate for snow during the year (occurs on 0 ~ 20 14.17
Snow pack temperature lag factor 0~1 0.77
Surface runoff lag time 0.05 ~ 24 17.47
Manning’s “n” value for the main channel -0.01 ~ 0.3 0.23
Eiifi(l:tlve hydraulic conductivity in main channel allu- 2001 ~ 500 263.81
Groundwater “revap” coefficient 0.02 ~ 0.2 0.02
Threshol h of r in the shall ifer requir
o vetam flow 0 oo 0= S000 41760
Initial depth of water in the shallow aquifer (mm) 0 ~ 50000 43235.29
Groundwater delay (days) 0 ~ 500 283.82
Baseflow alpha factor 0~1 0.86
Deep aquifer percolation fraction 0~1 0.78
Threshold depth of water in the shallow aquifer for
“revap” to ofcur (mm) ! 0 ~ 300 16244
Sediment
USLE equation soil erodibility (K) factor 0 ~ 0.65 0.09
USLE equation support practice (P) factor 0~1 0.17
Sediment concentration in lateral flow groundwater flow 0 ~ 5000 4583.49
Linear parameter for calculating the maximum amount of
sediment that can be reentrained during channel sediment 0.0001 ~ 0.01 0.001
routing.
Exponent parameter for calculating sediment reentrained
in channel sediment routing P=13 1:45
Channel erodibility factor -0.05 ~ 0.6 0.01
Channel cover factor -0.001 ~ 1 0.38

0.29
0.73

-0.02
0.06
0.09
0.60
0.08
0.97
-0.44
0.51

7.92

7.48

0.25
11.38
0.21

94.48
0.20
725.00

611.93
175.28
1.00
0.37

99.50

-0.13
0.25
36.98

0.002

1.28

0.13
0.52
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Table 2. Discharge simulation performance of the original SWAT and modified SWAT

SWAT results based on original daily rainfall

SWAT results based on modified daily rainfall

Disch

iseharge R NSE R NSE
Calibration  2009-2011 0.76 0.72 0.90 0.80
Validation ~ 2012-2017 0.69 0.67 0.81 0.75

Table 3. Sediment simulation results using the original rainfall and modified rainfall in SWAT model

Original Rainfall

Modified Rainfall

Sediment

R NSE R NSE
Calibration 2009-2011 0.44 0.41 0.87 0.86
Validation 2012-2017 0.53 0.48 0.53 0.48
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Fig. 5. Time series of observed versus simulated daily discharge using original SWAT and modified SWAT.
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