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Presenter
Presentation Notes
Sampling and modeling approach based on a subset of NRI sample points. 

Farmer survey conducted to collect needed information at these NRI sample points. 

Physical process model (APEX)  used to estimate field-level benefits.

Off-site water quality benefits obtained by incorporating field-level estimates into a large-scale water quality model (HUMUS/SWAT).
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Field-scale Simulation for the CEAP
National Assessment

 CEAP Farmer Survey
- Cropping System & Field Operations
- Fertilizer Form, Rate, Timing, Method
— Conservation Practices (Farmer, NRCS, FSA/CREP)

« National Resource Inventory
- Location
- Soil Type
- Slope
« Other National Level Data
- Climate
- N Deposition
- Soil Data



CEAP Field-scale Simulation

Conservation Practices

« Which conservation practices were included in
simulation. Which were not included.

* How conservation practices were modeled.

CEAP National Assessment



Stylized Fields
for Simulating Conservation
Practices on Cropland

No Practice And Baseline Scenarios

CEAP National Assessment
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Presenter
Presentation Notes
Upland slopes are assumed to be uniform and are set to NRI slope. Maximum channel length represents the most distant point from the outlet and is calculated from the field width and field length. Channel slope is estimated as a fraction of the upland slope based on field area (about 0.427x for 16 ha). Initial Curve Number is set as a function of soil hydrologic group, cropping system, and slope. Where slope is > 2%, tillage operations are assumed to go up and down slope. The Support Practice Factor is 1.  Management is from CEAP Survey.
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Presenter
Presentation Notes
Upland slopes are assumed to be uniform and are set to NRI slope. Maximum channel length represents the most distant point from the outlet and is calculated from the field width and field length. Channel slope is estimated as a fraction of the upland slope based on field area (about 0.427x for 16 ha). Initial Curve Number is set as a function of soil hydrologic group, cropping system, and slope. Where slope is > 2%, tillage operations are assumed to go up and down slope. The Support Practice Factor is 1.  Management is from CEAP Survey.
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Presentation Notes
Upland slopes are assumed to be uniform and are set to NRI slope. Maximum channel length represents the most distant point from the outlet and is calculated from the field width and field length. Channel slope is estimated as a fraction of the upland slope based on field area (about 0.427x for 16 ha). Initial Curve Number is set as a function of soil hydrologic group, cropping system, and slope. Where slope is > 2%, tillage operations are assumed to go up and down slope. The Support Practice Factor is 1.  Management is from CEAP Survey.
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Presentation Notes
Upland slopes are assumed to be uniform and are set to NRI slope. Maximum channel length represents the most distant point from the outlet and is calculated from the field width and field length. Channel slope is estimated as a fraction of the upland slope based on field area (about 0.427x for 16 ha). Initial Curve Number is set as a function of soil hydrologic group, cropping system, and slope. Tillage operations are along slope. The Support Practice Factor is slope dependant to a number <1.  Management is from CEAP Survey.
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Presenter
Presentation Notes
Upland slope set to NRI slope. Where slope < 3% field has 2 strips each with a slope length of 200m;3-9% 4 strips of 100m; 9-13% 6 strips of 66.67m; 13-17% 8 strips of 50m; 17-21% 8 strips of 50m; 21-25% 16 strips of 25m. Channel lengths are calculated using strip width and field length. Channel slope is a fraction of upland based on strip area (about 0.617x for 4 ha). Curve Number is set 2 CN lower than no practice setting. Practice Factor =1 where alternating strip are row or small grain crops; 0.75 where some strips are grass/hay; and 0.5 where half of strips are grass/hay. Management is from CEAP Survey.
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Presentation Notes
Upland slopes are assumed to be uniform and are set to NRI slope. Maximum channel length represents the most distant point from the outlet and is calculated from the field width and field length. Channel slope is estimated as a fraction of the upland slope based on field area (about 0.427x for 16 ha). Initial Curve Number is set as a function of soil hydrologic group, cropping system, and slope. Tillage operations are along slope. The Support Practice Factor is slope dependant to a number <1.  Management is from CEAP Survey.




Contours & Grass Filter Strip
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Subarea 2 Grass Filter Strip 10 x 400 m
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Presentation Notes
Upland slopes are assumed to be uniform and are set to NRI slope. Maximum channel length represents the most distant point from the outlet and is calculated from the field width and field length. Channel slope is estimated as a fraction of the upland slope based on field area (about 0.427x for 16 ha). Initial Curve Number is set as a function of soil hydrologic group, cropping system, and slope. Tillage operations are along slope. The Support Practice Factor is slope dependant to a number <1.  Management is from CEAP Survey.



The cropland area (sub-area 1) is simulated as in the no practice simulation with minor changes reflecting the different area and dimensions. The down-slope border of the cropland area is fitted with a second sub-area representing a 10 x 400 m grass filter strip. The Fraction of Floodplain Flow parameter (FFPQ) is set so 95 percent of surface flow from the cropland area moves through the filter strip. Channel parameters and roughness coefficients are set to spread the flow and slow the velocity. Suitable species are selected base on location and appropriate management operations including planting, fertilizing, and harvesting are performed on the filter strip sub-area. 
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Contours, Grass Filter Strip & Riparian Buffer

100 m

200 m

300 m

400 m

400 m
Subarea 1 Cropped Area
360 x 400 m
CEAP-NRI
Sample Point
—  Channel X Slope
Length =

Vo

Direction of Tillage

Subarea 2 Grass Filter Sigip 10 x 400 m
y \ v VR A 2 2 2 2 vy

Subarea 3 Riparian Forest Buffer 30 x 400 m


Presenter
Presentation Notes
The cropland area (sub-area 1) is simulated as in the contour simulation with minor changes reflecting the different area and dimensions. The down-slope border of the cropland area bordered by a 10 x 400 m grass filter strip. Bordering the grass strip is a 30 x 400 m riparian buffer. In the APEX model the Fraction of Floodplain Flow parameter (FFPQ) is set so 95 percent of surface flow from the cropland area moves through the filter strip and the riparian buffer. Channel parameters and roughness coefficients are set to spread the flow and slow the velocity. Suitable species are selected base on location and appropriate management operations including planting, fertilizing, and harvesting are performed on the filter strip sub-area. 




A CEAP Point Described

» South Georgia, Continuous Cotton, 2.3%
Slope

 Tifton Fine Sandy Loam, Hydro Group B
 Precipitation ~50 inches per year

» 3 Disking Ops, 1 Bedder/Shaper Op

» Terraces and Grass Waterway

» 2 Scenarios => No Practice & Baseline



No Practice vs. Baseline

Both have same

» Crop Rotation

 Fertilizer form, rate, timing, method

« Simulation Period (daily weather inputs)
* Other management

No Practice Baseline
* Till Up & Down Slope  « Conservation Practices
 Eroding Ditch - Terraces

- Grass Waterway



Change from

Percent change

No Practice Baseline : from No
No Practice Practice
Runoff (inches) 9.8 7.4 -2.4 -24.5%
Percolation (inches) 5.7 7 1.3 22.8%
Sediment (tons /acre) 6.3 1.5 -4.8 -716.2%
N in Sediment 0.6 2.8 -6.8 -70.8%
N in Runoff 0.62 0.41 -0.21 -33.9%
N in Leachate 5.4 6.7 1.3 24.1%
Total N (Ibs./acre) 15.62 9.91 -5.71 -36.6%0
P in Sediment 4 1.1 -2.9 -712.5%
Soluble P Loss 1.12 1.05 -0.07 -6.3%
Total P (lbs./acre) 5.12 2.15 -2.97 -58.0%
Pesticides ? ? ? ?



A CEAP Point Described

* lowa, Corn-Soybeans, 8% Slope

» Exira Silty Clay Loam, Hydro Group B
 Precipitation ~32 inches per year

* No-till

» Grass-Terraces, Grass Waterway, Riparian
Forest Buffer

e 2 Scenarios => No Practice & Baseline



Change from

Percent change

No Practice Baseline : from No
No Practice Practice
Runoff (inches) 3.4 2.1 -1.4 -39.7%
Percolation (inches) 0.2 0.9 0.7 315.5%
Sediment (tons /acre) 7.9 0.5 -7.1 -94.0%
N in Sediment 39.9 3.4 -36.5 -91.5%
N in Runoff 0.6 0.3 -0.3 -46.1%
N in Leachate 0.1 0.3 0.2 326.0%
Total N (lbs./acre) 40.5 4.0 -36.5 -90.1%
P in Sediment 9.1 0.7 -8.4 -92.6%
Soluble P Loss 0.4 0.3 0.0 -1.7%
Total P (Ibs./acre) 9.4 1.0 -8.4 -89.4%
Pesticides ? ? ? ?



Important to validate results by
comparing to measured field data



Sensitivity analysis of APEX for national
assessment

X. Wang, S. R. Potter, J.R. Williams, J.D. Atwood
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APEX Model Validation for CEAP

J. Williams, S. Potter, X. Wang, J. Lemunyon, A. King, J. Atwood, L. Norfleet, T.
Gerik, E. Steglich, C. Wang, and ARS Scientists

National Assessment Microanalysis

D Areas of Interest

CEAP 2003 Sample Points
Point in Areas
ARS Water Database Locations

MANAGE Database Locations
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Presentation Notes
Green boxes represent areas included in the microanalysis, blue points designate 2003 CEAP sample points, green triangles indicate research sites having precipitation and runoff data in the ARS Water Database, and red dots are research sites with nutrient loading data in the MANAGE database (Harmel et al. 2005). Within boxes, points are compared to field research sites. Sample points similar to the research sites are selected for the domain. To date, only survey points in Georgia and Texas have been matched to field research data. 




Comparison to Conservation
Practice Physical Effects

Arnold King, Pat Mielnick, and others

Do quantitative APEX results
correlate with the qualitative
data contained in CPPE?



Compilation of Measured Nutrient Load
Data for Agricultural Land Uses in the US

Daren Harmel (ARS-Temple), Steve Potter, Pamela Ellis, Ken
Reckhow, Colleen Green, Rick Haney

ARS TAES Duke

The MANAGE database (V1) is freely available online
at

http://ars.usda.gov/Research/docs.htm?docid=11079



Next Steps

e Continue ...



Thank You

For more information;

Steve Potter
254-774-6111
spotter@brc.tamus.edu
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