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The Applicability of SWAT-APEX Model for Agricultural Nonpoint Source Pollution Assessment
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ABSTRACT

This study is to check the applicability of SWAT-APEX (Soil and Water Assessment Tool-Agricultura Policy / Environmental
eXtender) model as combined watershed and field models by applying the APEX to paddies in a watershed (465.1 kmz) including
Yedang reservoir. Firstly, the SWAT were cdibrated with 3 years (2000~2002) daily streamflow and monthly water quality (T-N
and T-P) data, and validated for another 3 years (2003~2005) data. The average Nash—Sutcliffe model efficiency (ME) of streamflow
during validation was 0.73, and the coefficient of determination (R?) of T-N and T-P were 0.77 and 0.73 respectively. Next, running
the SWAT-APEX model with the SWAT calibrated parameters for paddies, the R* of T-N and T-P were 0.80 and 0.76 respectively.
The results showed that SWAT-APEX modd was more correctly predicted for T-N and T-P loads than SWAT mode. The difference
results between watershed and field modds was predicted to have subgtantial impact on NPS loads, especidly on T-N and T-P
loads. Therefore, to improve negative NPS load simulations should be considered the model characteristics as simulating mechanism

to properly sdect the NPS mode for agricultura watershed.
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Table 1 The calibrated SWAT model parameters

Parameter Definition LB UB | Sensitivity | Adjusted Value

ESCO Soil evaporation compensation factor 0 1 High 0.95

ALPHA BF | Baseflow alpha factor for land with slow response to recharge 0 1 High 0.03

Q RCHRG_DP | Deep aquifer percolation fraction 0 1 Medium 0.6
GW_DELAY | Groundwater delay 0 500 High 61
GW_REVAP | Groundwater “revap” coefficient 002 | 02 Medium 0.2
SMFMX Maximum snow melt rate 1.4 6.9 Medium 14

SN SMFMN Minimum snow melt rate 1.4 6.9 Medium 14
SMTMP Snow melt base temperature -5 5 High 5

CH_COV Channel cover factor 0 1 High 0.8

- CH_EROD Channel Erodibility 0 1 High 0.2
LAT_SED Sediment concentration in lateral and ground water flow 0 5000 High 12

USLE_P USLE equation support practice factor 0 1 Medium 0.01

TN NPERCO Nitrogen percolation coefficient (Variable of SWAT and APEX) 0 1 High 0.77
SOL_NO3 Organic nitrogen enrichment ratio (Variable of SWAT and APEX) 0 5 Medium 0.5

Tp PHOSKD Phosphorus soil partitioning coefficient (Variable of SWAT and APEX) 100 200 High 195
GWSOLP Concentration of soluble phosphorus in groundwater contribution to streamflow from subbasin 0 1000 High 0.3

Q: Streamflow, SN: Snow parameter, SD: Sediment, T-N: Total Nitrogen, T-P. Tota Phosphorus, LB: Lower bound, UB: Upper bound
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Table 2 The SWAT results of streamflow during calibration
and validation periods

. PCP  |Discharge (mm)[Runoff ratio (%) _,
Period - - R” |RMSE| ME
(mm) | Obs. | Sim. | Obs. | Sim.

2000 1508.1 | 727.5|656.5 | 48.2 | 435 |0.87| 3.98 | 0.74

Calibration|2001| 877.5 | 4424 | 4580 504 | 52.2 |0.83| 2.08 | 0.75

2002 1205.7 | 568.8 | 545.0 | 47.2 | 452 |0.79| 1.72 | 0.75

2003 1510.7 | 700.7 | 671.5 | 46.4 | 445 |0.70| 2.59 | 0.68

Validation [2004| 1358.2 | 547.0 | 623.7 | 41.1 | 47.4 |0.84| 1.95 | 0.80

2005 1342.3 | 5709 | 706.3 | 42.5 | 52.6 |0.68| 5.85 | 0.71

Obs.: Observed data, Sm.: Smulated data, PCP : Precipitation
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Fig, 4 Comparison of observed and simulated (SWAT and SWAT-APEX) streamflow

Table 3 Summary of statistics for annual NPS pollution loads Table 4 Summary of statistics for annual NPS pollution

for the SWAT -calibration and validation periods loads for SWAT-APEX calibration and validation
(unit: kg/year) periods (unit: kg/year)
PCP T-N T-P R PCP T-N T-P R
Year Year
(mm) | Obs. Sim. Obs. Sm. | T-N | T-P (mm) | Obs, Sim. Obs. Sm | T-N | T-P
2000| 1508.1| 1043.3 | 740.0 61.6 472 0.66 0.63 2000 1508.1 1043.3 804.9 61.6 82.8 0.72 0.75
2001| 877.5 | 1455.3 | 1182.1 26.6 17.0 0.85 0.85 2001 | 877.5| 1455.3 | 1288.7 26.6 29.1 0.87 0.85
2002|1205.7| 24755 | 2106.6 60.2 50.2 0.82 0.74 2002 1205.7) 24755 | 2320.7 60.2 104.2 0.79 0.70
2003| 1510.7| 1468.3 | 1390.9 46.6 41.8 0.79 0.79 2003 (1510.7] 1468.3 | 1471.2 46.6 88.6 0.80 0.79
2004|1358.2| 10928 | 763.2 432 26.3 0.73 0.69 2004 11358.2  1092.8 817.3 43.2 58.6 0.71 0.67
2005|1342.3| 1165.2 | 1083.2 108.5 58.8 0.73 0.68 2005 (1342.3 1165.2 | 1149.2 108.5 145.6 0.89 0.82
Mean| 1300.4 | 1448.5 | 1211.0 544 41.5 0.77 0.73 Mean|1300.4 14485 | 1308.8 54.4 41.5 0.80 0.76
Obs.: Observed data, Sm.: Simulated data, PCP : Precipitation Obs.: Observed data, Sim.: Smulated data, PCP : Precipitation
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2 T-pL R} 2H2F 0.66~0.85 2 0.63~0.859] HYS ®
%k

‘3]-/] 84 752 Nash and Sutcliffe (1970)7} A|2kst =
SAA15> (Model Efficiency, ME)E ARE3HTE Fig. 3&

-3@7]71} Qro] AlA| Aa=9iel SWAT Zdle Hojw e“jad

& H|wst Aoy, Table 2= =47} Table 3

ruhL 2 Y l'Uﬁ

40 asgsts=ay 2537 453, 2011



=7 .

e
o ]i}-()\__

ColxY - A F . A

HN

(e}

Table 5 Statistical summary during wet day (34) and dry day (37) for SWAT and SWAT-APEX

SWAT SWAT-APEX Observed
Component - > - > -
Ave. Max Min SD R Ave. Max Min SD R Ave. Max Min SD
Wet d T-N 162.9 464.4 19.3 111.6 0.77 175.3 483.4 25.4 117.1 | 0.83 | 187.8 768.9 | 26.4 | 1546
et day
g’ T-P 4.89 47.12 0.18 9.04 0.75 7.35 69.94 0.23 11.79 | 0.80 6.30 61.84 | 0.14 9.80
v d T-N 49.2 404.9 0.2 76.6 0.75 53.7 419.6 0.3 786 | 0.75 73.2 391.3 0.7 97.5
a
e T-P 0.38 1.94 0.05 0.37 0.70 0.46 2.87 0.04 055 | 0.71 1.14 5.70 0.03 1.48

Ave.. Average data, Max: Maximum data, Min: Minimum data, SD: Standard Deviation
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