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= Focus on prioritization and spatial location of best
management practices (BMPs)

= |dentification of areas contributing runoff
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Objectives

= Assess the capability of the SWAT Model to
predict areas contributing flow in an
agricultural watershed
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A The Gully Creek watershed is
located along the shoreline of Lake
Huron.

O The watershed covers 14.3 km? ’
within the North Gullies study area. !

Q In addition to the outlet, streamflow { %
data is available at 5 flow stations =
within the watershed. -V

0 Flow information was observed at =kencra Moosonse &
18 monitoring points across the ‘\.&mmrm@  Hoarst
watershed. | sefh

N

Timmins « i
\
?au!t Ste. Marie’
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v" Model setup
v’ Calibration and validation
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- Bottom Land

- Perth Clay Loam

I Huron Clay Loam l:] 3.09-8.24

B curford Loam - 8.24 - 17.01
Brookston Clay Loam - 17.01 - 43.81

I &rady sandy Loam

Number of HRUs: 518

Number of Subbasins: 77
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Description Calibrated Values
Surface runoff/infiltration approach curve number
Soil evaporation compensation factor 0.90
Baseflow alpha factor 0.50
Initial soil water storage expressed as a fraction of 1.00
field capacity water content
Snowfall temperature (°C) 0.95
Melt factor for sow on June 21 (mm H,0/°C-day) 0.00
Melt factor for snow on December 21(mm H,0/°C-day) 6.90
Snow pack temperature lag factor 1.40
Minimum snow water content that corresponds to 100% 0.20
snow cover

Snowmelt base temperature (°C) 10.00
Plant uptake compensation factor 0.03
Surface runoff lag coefficient (d) 0.00
Soil available water content 0.10
Maximum canopy storage 5.00
Curve number coefficient 0.20
Manning’s “n” value for overland flow 1.50

Manning’s “n” value for main channel 0.15, 0.30 or 0.50
Channel hydraulic conductivity (mm/hr) 10.00
Groundwater “revap” coefficient 0.15
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Calibration . Validation
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SWAT- Calibration and Validation (monthly)
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v Simulation of results at 5 additional flow stations across
the watershed
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GULGUL2

k,\

Y Outlet

ﬁ Flow stations

___ Stream

* GULGUL2 (Outlet ) : July 2010 — October 2014

* GULGUL3 (reach 30): April 2011 - August 2013

e GULGUL4 (reach 20): December 2011 - March 2012
* GULGULS (Reach 43): April 2011 - October 2014

* GULGUL7 (Reach 60): Sep 2012- April 2014

* GULGULS (Reach 22): Sep 2012- December 2013
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Rainy Days — Surface Runoff
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Statistical Analysis

Statistical Index Monthly

GULGUL 3 GULGUL4 GULGUL5  GUIGUL7 __ GULGULS

R? 0.75 0.76 0.82 0.81 0.79

NSE 0.66 0.67 0.80 0.78 0.77

PBIAS 11.3 9.8 5.7 7.96 7.96

- Daily

Statistical Index GULGUL 3 GULGUL 4 GULGULS5 __ GUIGUL7 __ GUIGULS

R2 0.65 0.66 0.75 0.75 0.78

NSE 0.60 0.63 0.71 0.68 0.69

PBIAS 13.5 14.7 8.4 11.0 103
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Flow/No flow observation points
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Flow/No flow observations are available
at 18 monitoring points in the Gully
Creek Watershed

OBS-Points (Flow /No flow)

Flow Stations (Streamflow)
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Total number of observations: 162

Total number of Flow observations: 66

Total number of No flow observations: 96

Observed - Flow/No Flow Data

Flow/no flow observations at thel8 Monitoring Points

ID | 2008-01-07 2009-02-12 | 2011-01-01 | 2013-01-29 | 2013-04-08 | 2013-04-10 | 2013-04-12 | 2014-04-30| 2014-05-13
3 No flow Flow No flow No flow Sitting water Flow No flow Saturated Flow
10 No flow No flow No flow No flow No flow No flow Flow No flow No flow
15 No flow No flow No flow No flow No flow No flow Flow Saturated Saturated
16 No flow No flow No flow No flow No flow No flow Flow No flow No flow
18 No flow No flow No flow No flow No flow No flow Flow No flow No flow
20 Flow Flow No flow Flow Flow Flow Flow Flow Flow
28 No flow No flow No flow No flow No flow No flow Flow Flow Flow
30 Flow Flow Flow No flow Saturated Flow Flow Flow Flow
40 No flow Sitting water No flow No flow Sitting water Flow Flow Flow Flow
49 No flow Sitting water No flow No flow Sitting water Flow Flow Saturated Saturated
50 No flow No flow No flow No flow No flow No flow Flow Sitting water Flow
53 Flow Flow No flow No flow Flow Flow Flow Flow Flow
61 No flow No flow Flow No flow No flow No flow Flow No flow No flow
67 | Saturated Flow Flow No flow No flow No flow Flow No flow Saturated
70 Flow Flow No flow Flow Flow Flow Flow Flow Flow
73 No flow No flow No flow No flow Flow No flow Flow Saturated Saturated
75 No flow Flow No flow Flow Flow Flow Flow Flow Flow
76 No flow No flow No flow No flow Flow No flow Flow Flow Flow
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Simulation of Flow/No Flow by SWAT %"
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v" Watershed was delineated to 77 subbasins
v" Watershed was delineated to 218 subbasins
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Simulation of Flow/No Flow by SWAT

v" Watershed delineated into 77 subbasins
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Total Flow Observations No Flow
Observations Observations
Observed 162 66 96
_ 99 64 25
Simulated by SWAT
61% 97% 26%
Not Simulated by 63 2 71

SWAT 39% 3% 74%
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Simulated Flow/ No Flow (77 subbasins)

Dates Point 3 Point 10 Point 15
Observation Simulated Observation Simulated Observation Simulated
2008-01-07 No flow Flow No flow Flow No flow Flow
2009-02-12 Flow Flow No flow No Flow No flow No Flow
2011-01-01 No Flow No Flow No flow Flow No flow Flow
2013-01-29 No Flow No Flow No flow No Flow No flow Flow
2013-04-08 | Sitting water Flow No flow No Flow No flow No Flow
2013-04-10 Flow Flow No flow Flow No flow No Flow
2013-04-12 No flow No Flow Flow Flow Flow Flow
2014-04-30 | Saturated Flow No flow Flow Saturated Flow
2014-05-13 Flow Flow No flow Flow Saturated Flow
6/9 419 419
Dates Point 16 Point 18 Point 20
Observation Simulated Observation Simulated Observation Simulated
2008-01-07 |  No flow No Flow No flow Flow Flow Flow
2009-02-12 No flow No Flow No flow No Flow Flow Flow
2011-01-01 No flow Flow No flow Flow No flow Flow
2013-01-29 No flow Flow No flow Flow Flow Flow
2013-04-08 No flow Flow No flow Flow Flow Flow
2013-04-10 No flow Flow No flow Flow Flow Flow
2013-04-12 Flow Flow Flow Flow Flow Flow
2014-04-30 No Flow Flow No Flow Flow Flow Flow
2014-05-13 No Flow Flow No Flow Flow Flow Flow
3/9 2/9 8/9
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Simulated Flow/ No Flow (77 subbasins)

Dates Point 28 Point 30 Point 40
Observation Simulated Observation Simulated Observation Simulated
2008-01-07 No Flow No Flow Flow Flow No Flow Flow
2009-02-12 No Flow No Flow Flow Flow Sitting Water Flow
2011-01-01 No Flow Flow Flow Flow No Flow Flow
2013-01-29 No Flow Flow NoFlow Flow No Flow Flow
2013-04-08 No Flow Flow Saturated Flow Sitting Water Flow
2013-04-10 No Flow Flow Flow Flow Flow Flow
2013-04-12 Flow Flow Flow Flow Flow Flow
2014-04-30 Flow Flow Flow Flow Flow Flow
2014-05-13 Flow Flow Flow Flow Flow Flow
5/9 719 4/9
Dates Point 49 Point 50 Point 53
Observation Simulated Observation Simulated Observation Simulated
2008-01-07 No Flow No Flow No Flow Flow Flow Flow
2009-02-12 | Sitting Water Flow No Flow No Flow Flow Flow
2011-01-01 No Flow Flow No Flow No Flow No Flow Flow
2013-01-29 No Flow Flow No Flow Flow No Flow Flow
2013-04-08 | Sitting Water Flow No Flow Flow Flow Flow
2013-04-10 Flow Flow No Flow Flow Flow Flow
2013-04-12 Flow Flow Flow Flow Flow Flow
2014-04-30 Saturated Flow Sitting Water Flow Flow Flow
2014-05-13 Saturated Flow Flow Flow Flow Flow
3/9 4/9 719




'Simulated Flow/ No Flow (77 subbasins)

CHANGING LIvEs
luapROVING LaFs Dates Point 61 Point 67 Point 70
Observation Simulated Observation Simulated Observation Simulated
2008-01-07 No Flow Flow Saturated Flow Flow Flow
2009-02-12 No Flow No Flow Flow Flow Flow Flow
2011-01-01 Flow Flow Flow Flow No Flow No Flow
2013-01-29 No Flow Flow No Flow No Flow Flow Flow
2013-04-08 No Flow Flow No Flow No Flow Flow Flow
2013-04-10 No Flow Flow No Flow Flow Flow Flow
2013-04-12 Flow Flow Flow Flow Flow Flow
2014-04-30 No Flow Flow No Flow Flow Flow Flow
2014-05-13 No Flow Flow Saturated Flow Flow Flow
3/9 5/9 9/9
Dates Point 73 Point 75 Point 76
Observation Simulated Observation Simulated Observation Simulated
2008-01-07 No Flow No Flow No Flow Flow No Flow No Flow
2009-02-12 No Flow Flow Flow Flow No Flow Flow
2011-01-01 No Flow No Flow No Flow Flow No Flow Flow
2013-01-29 No Flow No Flow Flow Flow No Flow Flow
2013-04-08 Flow Flow Flow Flow Flow Flow
2013-04-10 No Flow Flow Flow Flow No Flow Flow
2013-04-12 Flow Flow Flow Flow Flow Flow
2014-04-30 Saturated Flow Flow Flow Flow Flow
2014-05-13 Saturated Flow Flow Flow Flow Flow
5/9 7/9 4/9
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Simulation of Flow/No Flow by SWAT

v" Watershed delineated into 218 subbasins
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Total Events Flow events No flow events
Observed 162 66 96
_ 107 56 51
Simulated by SWAT
66% 85% 53%
55 10 45

Not Simulated SWAT
34% 15% 47%
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Simulated Flow/ No Flow (218 subbasins)

Dates Point 3 Point 10 Point 15
Observation Simulated Observation Simulated Observation Simulated
2008-01-07 No flow No Flow No flow No Flow No flow No Flow
2009-02-12 Flow Flow No flow No Flow No flow No Flow
2011-01-01 No Flow Flow No flow No Flow No flow No Flow
2013-01-29 No Flow Flow No flow No Flow No flow No Flow
2013-04-08 | Sitting water Flow No flow Flow No flow Flow
2013-04-10 Flow Flow No flow Flow No flow Flow
2013-04-12 No flow No Flow Flow Flow Flow Flow
2014-04-30 | Saturated Flow <.No flow Flow Saturated Flow
2014-05-13 Flow Flow “No flow Flow Saturated No Flow
5/9 5/9 6/9
Dates Point 16 Point 18 Point 20
Observation Simulated Observation Simulated Observation Simulated
2008-01-07 |  No flow No Flow No flow Flow Flow Flow
2009-02-12 No flow No Flow No flow No Flow Flow Flow
2011-01-01 No flow Flow No flow Flow No flow No Flow
2013-01-29 No flow No Flow No flow No Flow Flow No Flow
2013-04-08 No flow Flow No flow Flow Flow Flow
2013-04-10 No flow Flow No flow Flow Flow Flow
2013-04-12 Flow Flow Flow Flow Flow Flow
2014-04-30 No Flow Flow No Flow Flow Flow Flow
2014-05-13 No Flow Flow No Flow Flow Flow Flow
4/9 3/9 8/9
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Simulated Flow/ No Flow (218 subbasins)

Dates Point 28 Point 30 Point 40
Observation Simulated Observation Simulated Observation Simulated
2008-01-07 No Flow No Flow Flow Flow No Flow No Flow
2009-02-12 No Flow No Flow Flow Flow Sitting Water No Flow
2011-01-01 No Flow No Flow Flow Flow No Flow No Flow
2013-01-29 No Flow No Flow No Flow No Flow No Flow No Flow
2013-04-08 No Flow Flow Saturated Flow Sitting Water No Flow
2013-04-10 No Flow Flow Flow Flow Flow Flow
2013-04-12 Flow Flow Flow Flow Flow No Flow
2014-04-30 Flow Flow Flow Flow Flow Flow
2014-05-13 Flow Flow Flow Flow Flow Flow
7/9 8/9 8/9
Dates Point 49 Point 50 Point 53
Observation Simulated Observation Simulated Observation Simulated
2008-01-07 No Flow No Flow No Flow Flow Flow Flow
2009-02-12 | Sitting Water No Flow No Flow Flow Flow Flow
2011-01-01 No Flow No Flow No Flow Flow No Flow No Flow
2013-01-29 No Flow No Flow No Flow Flow No Flow Flow
2013-04-08 | Sitting Water Flow No Flow Flow Flow Flow
2013-04-10 Flow Flow No Flow Flow Flow Flow
2013-04-12 Flow No Flow Flow Flow Flow Flow
2014-04-30 Saturated Flow Sitting Water Flow Flow Flow
2014-05-13 Saturated Flow Flow Flow Flow Flow
5/0 2/9 /9
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Simulated Flow/ No Flow (218 subbasins)

Dates Point 61 Point 67 Point 70
Observation Simulated Observation Simulated Observation Simulated
2008-01-07 No Flow No Flow Saturated No Flow Flow Flow
2009-02-12 No Flow No Flow Flow No Flow Flow Flow
2011-01-01 Flow No Flow Flow No Flow No Flow Flow
2013-01-29 No Flow No Flow No Flow No Flow Flow Flow
2013-04-08 No Flow Flow No Flow No Flow Flow Flow
2013-04-10 No Flow Flow No Flow No Flow Flow Flow
2013-04-12 Flow No Flow Flow No Flow Flow Flow
2014-04-30 No Flow Flow No Flow No Flow Flow Flow
2014-05-13 No Flow Flow Saturated No Flow Flow Flow
3/9 6/9 8/9
Dates Point 73 Point 75 Point 76
Observation Simulated Observation Simulated Observation Simulated
2008-01-07 No Flow No Flow No Flow No Flow No Flow No Flow
2009-02-12 No Flow No Flow Flow Flow No Flow No Flow
2011-01-01 No Flow No Flow No Flow Flow No Flow Flow
2013-01-29 No Flow No Flow Flow Flow No Flow No Flow
2013-04-08 Flow Flow Flow Flow Flow No Flow
2013-04-10 No Flow Flow Flow Flow No Flow Flow
2013-04-12 Flow Flow Flow Flow Flow No Flow
2014-04-30 Saturated No Flow Flow Flow Flow Flow
2014-05-13 Saturated No Flow Flow Flow Flow Flow
8/9 8/9 5/9
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77 Subbasins vs 218 Subbasins
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Total Events Flow Events No Flow Events
Number of 77 218 77 218 77 218
Subbasins
Observed 162 66 96
Simulated 99 107 64 56 25 51
correctly 61% 66% 97% 85% 26% 53%
Not Simulated 63 55 2 10 71 45
correctly 39% 34% 3% 15% 74% 47%

These results do not show any consistent
improvement of flow/ No flow simulations by dividing
the watershed into more sub-basins.
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Conclusions

= SWAT model adequately simulated the streamflow
at the outlet of the watershed.

* The model has the capability to simulate surface
runoff at spatial locations across the watershed.

" |[ncreasing the number of subbasins does not result
in any significant improvement in the capability of
the model to simulate no/no flow at various
locations in the watershed.
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