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GIS Tools Developed
for:

A) Targeting

B)Engagement



Land Cover (Acres)

[ ] cs (540, 518)
- Developed
B Forest

[ Jother

[ Pasture/Pairie/Hay (106,344)

B Vater

Scenarios (Acres)
C1 Buffers (10,368)

nll

C2 Managed Contract Grazing (26,271

J

C3 Prairie/Forage Strips (4,887)

i

C4 Longer Rotation (19,549)

i)

D Shakopee Focal Area
|:l EastBranch Focal Area
[] middieMain Focal Area

LAND
STEWARDSHIP
PROJECT

The Chippewa 10% Project acknowledge funding from s

MN Environment and Natural Resources Trust Fund
Appropriation M.L., 2010 Chp. 362, Sec. 2, Subd 3i

National Fish and Wildlife Foundation Conservation Partners

National Institute of Food and Agriculture

U.S. Department of Agriculture,

under Agreement No. 2010-65615-20630.

The Walton Family Foundation

Any opinions, findings, conclusions, or recommendations
expressed in this publication are those of the

author(s) and do not necessarily reflect the view of any funder

Pasture/Pairie/Hay &
o S—
Scenarios.
167 418 Acres _

\

\

CS 540,518 Acres

CS = Corn and soybean rotation.

C1= Corn and soybean converted to
perennials in riparian zones.

C2= Corn and soybean converted to
perennials on LCC 3 >= 6% slope and LCC 4-8
greater than 40 acres.

C3= Corn and soybean converted to perennials
on LCC 3 >= 6% slope and less than 40 acres.
C4=Corn and soybean converted to perennials on
LCC 4-8 with less than 40 acres.

Baseline generated from

2010-2013 USDA Cropland data layers.

Targeting Criteria for
Chippewa Watershed

(HUC 8)

Corn or Soybean Rotations that were further targeted
and given a suggested change of practice(scenarios).

-Poor lands for row crops that are in corn or soybean:
 (C4) Poorer Soils LCC 4-8 --longer rotations

* (C3) Moderate soils LCC 3 and slopes > 6%--prairie
strips on 10% of pixel area

. |(.(CZ) C3 and C4 on more than 40 acres—Managed
otational Grazing

e (C1) Proximity to Waters —filter/buffers

-Good lands for row crops that are in corn or
soybean:

* (D) Good Soils LCC 1-2, 3 and slopes <6% --cover
crops



Data Sources for HUC-8
Targeting:

-USDA SSURGO Soils.

-USDA NASS cropland data layer.
-USGS elevation DEM.

-USGS for waters/watershed
data.

Aspects of this targeting:
e Easy and quick to get outputs

30 meter resolution

(To the right is the land that meets
tari ting opportunity definition of
higher LLCs and/or steeper slopes are
displayed in black on ortho images.)




Scenario Application
Manager(SAM)—HSPF is
Software for Running

Layers

Scenarios of Land use @Z““Ts
Changes and Water Quality i

P« 1.3- 2.2
|mpaCtS Qe 2.2-5.8

Map of to the right displays % reduction in TSS (total
suspended solids) by incorporating the continuous
living cover practices below onto 10% of suitable
lands in the highlighted watersheds:

Corn and soybean were shifted into:

* Prairie strips on 10% of pixel areas and
* Longer conservation rotations and

* Managed rotational grazing and

e 16 or 50 foot Riparian buffer strips.

This tool is for targeting, but can also be used as a
farmer engagement tool. This estimates changes in
selected stream pollutants and how they influence
the health of the watershed.

Madisor




Targeting in Smaller
Watersheds with ACPF-
Agricultural Conservation

Planning framework
(HUC-12)*

Some types of BMPs ACPF targets :

* Riparian and saturated buffers

e Contour Buffers

e Grassed Waterways

e High Runoff potential fields

* Vulnerable lands (under development)

Aspects:

* Multiple-year rotations

* LiDAR based

* Design placement as well as targeting

* Processing flow of DEM (hydro —
conditioned for full use) is required

* |f multiple BMPs are located in a
field, LSP proposes an option with
more continuous living cover. This
was tested, but but not used for
engagement.

Springs
®- Intersects aquic, high organic soils

Conservation Planning Scenario

Does not intersect aquic, high organic soils

Impoundments
Sediment Control Basin

Il wAscos

Freeboard

Nutrient Removal Wetlands

- Wetland
B sutfer

Drainage Areas

In field practice

- Footslopes

Fields at high or critical risk for runoff

Image from lowa Agricultural Research Service.




~armer Collaborators of
_and Stewardship
’roject

.and Stewardship Project
Farm Collaborators

To the right is a map of farmer
collaborators who participated
In monitoring or practice
changes. Note the
correspondence with focal
area HUC 12s.
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PROJECT




Engagement Maps/Tools LSP has used with
farmers:

* High resolution imagery(current or
historical date), Soils, 3D Elevation,
Stream Power Index (SPI) maps.

 RUSLE and MUSLE (single storm) soil
erosion maps.

* Cropping system calculator for
applying economics (addition of soil
erosion in development.)




High Resolution Current and
Historical Imagery

Data source NAIP imagery or historical imagery in Minnesota available from the University of Minnesota

https://www.lib.umn.edu/apps/mhapo/ and http:



https://www.lib.umn.edu/apps/mhapo/
http://www.mngeo.state.mn.us/chouse/airphoto/fsa.html#naip



https://arcg.is/GOSrT

Connection to
Watersheds

Simple map to display
farm fields
relationship to the
landscape. Helps
show connections and
where flow moves.
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http://www.mngeo.state.mn.us/chouse/water_watersheds.html

Engagement Maps based on LiDAR

Elevation

-3D Elevation/Hillshade(left)
-Stream Power Index

-Within Field Erosion Mapping
(RUSLE and MUSLE)

3-meter LiDAR data can be found at:



http://arcgis.dnr.state.mn.us/maps/mntopo/

Stream Power Index (SPI)

This map shows areas within fields with high potential for
overland surface flow and where ephemeral gullies could
potentially form.

The SPI is function of slope and flow accumulation. LSP

mapped the higher SPI values—those greater than the 85t
ercentile—that DNR found correspond with gully
ormation.

Equation used in ESRI GIS software for calculation of SPI:

SPI = LN(([FlowAcc_Dem] + 0.001) * (([Slope _Dem] / 100) +
0.001))



Where is soil erosion
by water occurring
on a farm field?

How much soil is
being lost from
those areas?

STEWARDSHIP
PROJECT




These tools can help
farmers/resource staff
compare between different
cover and management
options.

GIS LiDAR based
tools built from
RUSLE and MUSLE
erosion models




wo ArcGIS python script tools for mapping soil
erosion by water for a farm field.

RUSLE MUSLE
Inputs: Inputs:
% RUSLE - O X % MUSLE - U X
b Input DEM . ¥ input DEM .
——3-meterDEMALIDAR) 3 & — ——3=meter DPEMA(LIDARy 3 &
b InputR b InputQ
P K-factor-soil Y K-factor-soil

b Input C b InputK

b Input C

b InputP

R factor- rainfall Factor C factor- cover/management practices

b OutRUSLE b InputP

. » Output MUSLE ~
C factor- cover/management practices | P Tactor- conservation practices

P factor- conservation practices Runoff volume

oK Cancel Environments. .. Show Help >> R un Off ra te oK Cancel Environments... Show Help >>



Soil Erosion
by Water

Below are example maps of running different
scenarios with the RUSLE tool.

This field averaged slope 6%, averaged rainfall 21-

25in/yr.

Managed
Grazing

avg loss

No Till

avg loss
tons/ac/yr=

Potential Soil Erosion by Water

Small Grain
Alflafa

avg loss
tons/ac/yr=
4.0

9 Soil Eosion by Water-RUSLE

Cover

® Input DEM

l

@ Input Value R Factor

Crop

avg loss
tons/ac/yr=

© Input Value K Factor

@ Input Value C Factor

® Input Value P factor conservation

® Output: Average Soil Loss for Field

© Output: Within Field Soil Erosion Losses

l

Corn
Soybean
Rotation

avg loss
tons/ac/yr=
10.8

Bare Soil

avg loss
tons/ac/yr=
26.8

DNR. LiDAR from MNTopo. For planning purpuses only

Based off of RUSLE soil erosoin model usng USPED for the LS factor.
R rainfall factor is baed off from around 20-27 inch fal per year.
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/—

100 year Storm (5in rain in 3 hours)

Avg. razing

Tons/Acre =
0.117

Tons/Acre
-
s
‘ 6-10

B 11-15

To the right is an example map of single- o,

storm rain event comparing managed Tonsz/ggﬂ Ra, o el

rotational grazing to a corn/soybean b ot | e el

rotation with spring tillage. |

I
This 150 acre field has an average slope of

1.5% and it is based on a 100 year storm S— %
from Benson MN area. |

N —— et




Soil Erosion Tools-- Unigue aspects

These erosion tools are different from RUSLE2 tools in that they are:
* Not used in program evaluation
» Are publicly available, unlike some RUSLE2-based tools that must be purchased

* Shows within field losses under different management/cover options and can run multiple
scenarios

* Includes a tool to estimate losses for a single rain storm event

Built from USPED model for calculating slope/length factors. Requires a 3-Meter DEM for
Input.

The GIS soil erosion tools can be found at:
http://arcg.is/ul08G



http://arcg.is/u1O8G

AISO Avallanle:

Cropping System Calculator to Evaluate
the Economics (Addition of Soil Erosion)

http://landstewardshipproject.org/stewardshipfood/chippewalOcroppingsystemscalculator

Em

Cropping Systems Calculator: Continuous Living Cover
Numder of Acres of Whole Farm SO0 Years in  |Origingd by
Nurmder of Acres 10 Crarge 0| Rotation  [New ]
Ongml Crop Man New Crop Plan Update
Crepi = Crop2 | Cropl ] | Cropl | Crep2 Crop 3 ] Vewstie Sheets
Yeor d Cormn ! ] ] Yeari Kom ;utahno*(owv
Yoar 2  [owy | Year2 Pow
Year 2 ‘.g;\lwmu IVQRI“J”
Yeur & Auv.y i | | Clowr Entien
Yeor 5 NN | ! _ Waretoca
Year 6 ATutn |Crarrg
Average Yearly Costs and Returns from the Two Rotations st
Retyr 2O LD 0w for the ! o d s ook ard e Y Taciored 1D 2o comt et
sashand '.x"’."‘ Per Acre | W cw l"r'\-

LS 1:'»:0!2&‘»"»&:)1. )
Origiral Crog New Crop Percant DiMerence
‘p | Tota' Ner Acre | ' )



http://landstewardshipproject.org/stewardshipfood/chippewa10croppingsystemscalculator

Cuture Needs: Web Tool for Conservation
Planning

Such a tool could combine some concepts from the previous slides to
include:

* Economics of soil erosion as part of estimating the costs of
production.

* Web maps for soil erosion modeling into Cropping Systems Calculator.

* Additional maps to encourage conservation practices.



Abbreviations:

e LSP- Land Stewardship Project  DEM- Digital elevation model

e LCC- Land Capability Classes * MIRG- Managed intensive rotational

e CLC-Continuous Living Cover grazing

« HSPF-Hydrological Simulation e USGS- United States Geological
Survey

Program--Fortran

e LiDAR-Light Detection and Ranging ggr?ﬁj_lt%?ietecj States department of

* HUC- Hydrologic unit code  NASS- National agricultural statistics

* GIS- Geographic information system  service

* BMP- Best management practices « USPED- Unit Stream Power - based
* TSS-Total suspended solids Erosion Deposition



The GIS tools were
developed by

Steve Ewest

For questions contact:

George Boody
gboody@Ilandstewardshipproject.

org
(612) 722-6377
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