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INTRODUCTION

Problem Motivation
Site in 2013 Site in 2023

Until 2023, around 114 different areas were enrolled in the SRAM program.

Picture credits: 2023 Marks the 10-Year Anniversary of the Seasonal Riparian Area Management Program
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RESEARCH GAP
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RESEARCH OBJECTIVES

Objective #1
To set up a calibrated and validated SWAT+ hydrological model for simulating
streamflow, river sediments, and nitrate-N in the Skunk Creek Watershed.

Objective #2

To identify sediment and nutrient hotspot areas and evaluate their spatial
relationship with SRAM-enrolled polygons, highlighting regions where no
SRAM practices exist but significant loads originate.
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STUDY AREA
Study Area Map / L
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Figure 1: Study Area Map showing Skunk Creek Riparian Zone, SRAM defined polygons, River channels, and downstream water quality station.
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DATA ACQUISITION

Soil Map
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RESEARCH METHODOLOGY
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RESULTS AND DISCUSSION
Result of objective 1: Calibration and validation of daily stream flow

Calibration (2012-2018) and Validation (2019-2022) with Precipitation for daily simulation
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Performance metrics details: (Moriasi et al., 2014)
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RESULTS AND DISCUSSION
Result of objective 1: FITEVAL Result for daily Calibration (2012-2018)
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RESULTS AND DISCUSSION
Result of objective 1: FITEVAL Result for daily validation (2019-2022)
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RESULTS AND DISCUSSION
Result of objective 1: FITEVAL Result for monthly calibration (2012-2018)
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RESULTS AND DISCUSSION
FITEVAL Result for monthly validation (2019-2022)
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RESULTS AND DISCUSSION

Basin water balance components

Yearly Water-Balance Components and Streamflow

2012 2014 2016 2018 2020 2022
Year
Il Precipitation (PREC) I Tile Flow (QTILE) 71 Snowpack (SNOPACK) HEEl Percolation (PERC)
I Water Yield (WYLD) I Evapotranspiration (ET) [ Surface Runon (RUNON_SURQ) == Simulated Flow (m3/s)
I Surface Runoff (SURQ) @ Wetland Evap (WET_EVAP) [ Lateral Runon (RUNON_LATQ) === Qbserved Flow (m3/s)
I Lateral Flow (LATQ) [ Soil Water A (SW)
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RESULTS AND DISCUSSION
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RESULTS AND DISCUSSION
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RESULTS AND DISCUSSION

Project: SWATburn2
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CONCLUSIONS

1. The SWAT+ model was successfully calibrated and validated using observed
streamflow data. The FITEVAL evaluation confirmed overall statistical reliability,
with most daily NSE values rated good to very good.

2. The water balance analysis indicated that precipitation drives the hydrological
cycle, with major losses through evapotranspiration and percolation, while
surface runoff and lateral flow contribute to streamflow variability accurately
represented by the model.

3. Sediment and nutrient hotspot mapping identified several high-loading zones
upstream of SRAM-enrolled polygons. This shows that while SRAM practices
are effective locally, unmanaged upland areas remain key sources of sediment
and nutrient export.
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FUTURE RESEARCH WORKS

» Future calibration and validation will be extended to include sediment and
nitrate-N (as nitrogen) components to improve model comprehensiveness.

» The updated model will then be used to simulate BMP scenarios, such as
vegetation buffers and deferred grazing, for evaluating potential reductions in
sediment and nutrient export.
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