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Overview

» EVAAL

» IDEP

» NDTI

» Clark County Data Analysis

» Pleasant Valley EVAAL Analysis




EVAAL

» Erosion Vulnerability Assessment for
Agricultural Lands

» GIS-based model
» Vulnerability to erosion and nutrient export

» Deprioritizes internally draining areas

ENFPAAL

Erosion Vulnerability Assessment

for Agricultural Lands




Available Datasets

LiDAR Crop Data Soils




Erosion Vulnerability Analysis

USLE + SPI - IDA

_ EVIAA

Erosion Vulnerability Assessment

for Agricultural Lands



Results




EVAAL Website

» Documents
» Tutorial Data
» ArcToolbox
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1. Condition the LiDAR DEM

2a. Download precipitation data

2b. Create curve number raster

2c. Identify internally draining areas

3. Recondition DEM for internally draining areas
4, Calculate Strearmn Power Indesx

5a. Rasterize K-factor for USLE

5b. Rasterize C-factor for USLE

5c. Calculate seil loss index using USLE

6. Calculate erosion vulnerability index
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Agricultural Lands (EVAAL)

The Wisconsin Department of Natural Resources (WDNR) Bureau of Water Quality has developed
the Erosion Vulnerability Assessment for Agricultural Lands (EVAAL) toolset to assist watershed
managers in prioritizing areas within a watershed which may be vulnerable to water erosion (and
thus increased nutrient export) and thus may contribute to downstream surface water quality
problems. It evaluates locations of relative vulnerability to sheet, rill and gully erosion using
information about topography, soils. rainfall and land cover. This tool enables watershed managers
to prioritize and focus field-scale data collection efforts, thus saving time and money while
increasing the probability of locating fields with high sediment and nutrient export for
implementation of best management practices (BMPs),

Erosion Vulnerability Index

EVAAL was designed to quickly identify
areas vulnerable to erosion, and thus more
likely to export nutrients like phosphorus,
using readily availzble datz and 2 user-
friendly interface. This tool estimates
vulnerability by separately assessing the
risk for sheet and rill erosion (using the
Universal Soil Loss Equation, USLE), and
qully erosion {using the Stream Power
index, SPI}, while deprioritizing those
areas that are not hydrologically connected
to surface waters (also known as internally
drained areas, IDA). These three pieces
are combined to produce an eresion
vulnerability index value that can be
zssessed at the grid scale or aggregated to
zreas, such as field boundaries.

EROSION VULNERABILITY INDEX

EVAAL, Version 1.0 (August 2014)
* Eact Sheet ippr|

» Tutorizl =oF
(Includes installation instructicns to be read prior to downloading EVAAL model files)
* Met s cumentation [FoE

Contact information
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TMDL modeling engineer
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Limitations

» We can’t model what we don’t know
> Tillage
- Manure application
- BMPs

» Erosion must be driving factor

» Does not account for delivery factors or tile
drainage

» Cannot “target”, rather “prioritize”




USLE - Tillag

Cropland data layer
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lowa Daily Erosion Project

» Daily estimates of rainfall, runoff, and soil
erosion for the state of lowa

» Collaboration:

- lowa State University, National Soil Erosion Research
Lab, National Laboratory for Agriculture and the
Environment, and The University of lowa

» Updating to use remotely sensed information:
> Crop rotations

> Tillage

- Topography
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Satellite Imagery Analysis

» Landsat 7 ETM+
» Normalized Difference Tillage Index
» NDTI = (band5 - band?7) / (band5 + band?7)
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NDTI and Crop Residue Cover

» NDTI is positively correlated with crop residue
cover and green vegetation
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.minND I

Tillage timing can vary greatly

Field will have lowest NDTI value right after
tillage/planting and before plant emergence
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Clark County Transect Data

» Annual data collection

» Includes
> Crop type
> Tillage type
> Percent residue




NDTI - CRC Analysis

» Landsat 7 ETM+ (surface reflectance)

» Scenes from 2011
> March-August

» MINNDTI
- May 16
> June 1
> June 17
> July 3
» Averaged for each transect field




Clark County minNDTI
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Crop Residue Cover

Crop Residue Cover %

0% - 20%

B 20% - 40%
[ ]140% -60%
[ 60% - 80%
Bl 80% - 100%




Relate to Tillage Types

Moldboard (0%-15%) I 0.024337 - 0.083000
(15%-75%) 0,083001 - 0.131000
No Till (75%-100%) WM 0.131001 - 0.300000 &




Pleasant Valley EVAAL

» Dane Co. transect data
> Just tillage type - no % residue cover

» Analysis for Spring 2010
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Pleasant Valley Tillage

Tillage Type
B Moldboard

B No-Till/Non-Ag



Pleasant Valley USLE

USLE

B 0.000000 - 1.764652
1.764653 - 3.835521
[0 3835522 - 7.817061
I 7.817062 - 23.004202



Challenges

» Landsat
- Data gaps
> Clouds
> Timing/availability
» Validation data
» Computing time/power




Next Steps

» Evaluate automating process

» Determine tillage for multiple years

» Incorporate into EVAAL

» Potentially coordinate with lowa State




Conclusions

» EVAAL assess erosion vulnerability; can be
used to prioritize watershed efforts

» NDTI is positively correlated to crop residue
coverage; can be used to infer tillage

» EVAAL results can be improved using satellite
derived tillage information




Questions

Theresa M. Possley Nelson, PE

(608) 266-7037
Theresa.Nelson@wisconsin.gov
dnrwaterqualitymodeling@wisconsin.gov




