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Constitutional Amendment
(Article Xl.Section 15)

A Beginning July 1, 2009, until June 30, 2034, the
sales and use tax rate shall be increased by
three-eighths of one percent on sales and uses
taxallble under the general state sales and use
tax law

A 33 percent of the receipts shall be deposited in
the

A $152M in FY10-FY11

A Passage of the constitutional amendment
provides funding for protection, restoration and
enhancement of impaired waters



O Water Quality Assessment & Monitoring

O TMDL Development

B Nonpoint Source Protection & Restoration
@ Wastewater and Stormwater Infrastructure
B Drinking Water Source Protection

B Education and Public Engagement

O Research and Tool Development
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Clean Water Funding Initiatives

AFunding from the Clean Water Fund should be
spent on the most critical landscapes and
sources of degradation rather than spread
evenly across the state

AThere IS a pressing need to identify critical
sources of water quality degradation and their
locations In order to select and implement BMPs



Precision Conservation

Aiéset of spatial technol
Implement conservation management practices
that integrates spatial and temporal variability
across natwural and agr.i ¢
I Berry et al. 2003

AiGetting the right pract
the right time, and at the right scale is what
makes conservation eff ec«
I Cox 2005



Critical Areas

A Small areas in the landscape (5-25%) that deliver
disproportionate loads of nonpoint source pollution

to the watershed outlet

A Reduction of nonpoint source pollution loads is
dependent on the implementation of best
management practices (BMPSs) in these critical

source areas
A Defining critical source areas is a cha

lenge, but

new technology may provide water

resource managers with effective imp
tools

ementation
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DEM Comparison

Why so much interest in LIDAR?

A Higher resolution data than we ever thought possible

A Opens up opportunities to describe and characterize
landscapes in ways previously not feasible

Comparison to existing national standard product

USGS DEM LIDAR DEM
Horizontal Resolution 30 meters 1 meter
Vertical Resolution 7-15 meters 15 cm
Contour Interval 5-20 feet 1-3 feet




USGS 30 meter Elevation Data




LIDAR 3 meter Elevation Data







Minnesota LiDAR Project
Project Schedule
12/2010
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Spring 2011}

LiDAR Project Phases

[ exstngLDAR Data
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MH River Basin - Spring 2010 - 17,258 Sq Miles
[ ] amowhesa-aprng 2011 - 12,520 50 Miles

Fall uiu [ 1 wretm - 2peng 2011 - 5667 5 Miles
o [ ] cenwaivaces - sprng 2012- 14,673 2 Mies
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Minnesota River Basin - South Dakots
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) ) This project is funded by:
“‘D“?l formation contact: Minnesota Clean Water Legacy Amendment
im United States Geological Survey (South Dakota
ject Coordinator ( :
Minnesota DNR. This schedule was approved by the State Digital Elevation Committee on 8/31/2010.
tim.loeschi@state. mn.us The schedule may be rearranged based on available funding or weather conditions.




LIDAR Applic‘ L EIWAGEWAIE

What is 1it? Many
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Terrain A

AConcept is over 2C

AEarly pioneers \/
Moore, Ges

T Terrain A
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ASignificant implications for conservationi@mmcum
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Point

Elevations
with GPS




Terrain Attributes

A Primary and secondary

A Primary attributes calculated directly from
elevation data

I Examples: Aspect, Slope, Flow Accumulation,
Profile Curvature, Plan Curvature

A Secondary (compound) attributes involve
combinations of primary attributes 1 the are

Indices

I Indices describing the of specific
landscape processes, such as the potential for sheet

erosion (Moore et al., 1991)
I Examples: Stream Power Index, Wetness Index



Primary Terrain Attributes

Slope

A Describes overland
and subsurface
flow velocity and
runoff rate

A Quantifies
maximum rate of
change in value
from each cell to its
neighbors
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Second‘
Stream

A Product of Slog
A Quantifies tt
A Isolates &
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Applying Terrain Analysis to Conservation

APit Fill
AFilter

AStream Burn
AOther

Calculate Primar
Terrain Attributes

Calculate Secondar
Terrain Attributes

Planning/Goals

PreProcessino

Ancillary Data

Ground Truth
Comparison

Prioritizing

Visualize/Report

Calculate Primar
Terrain Attributes

Calculate Secondar
Terrain Attributes

DECISION




Terrain Analysis
Caveats/Limitations

A Same limitations as LIDAR data in general
I Cost
i File Size/Computing Power
I EXxpertise/Training
I Pertains to surface flow only
A Terrain analysis does NOT
I Replace local knowledge or field work

I Transfer well to non-like landscapes when
comparing terrain attribute values

I Differentiate between man-ma de and
structures

ANnat urt
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Seven Mile
Creek
Watershed

Mankato

=

Beauford
Watershed

UNIVERSITY OF MINNESOTA
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MRB Example

A David Mulla, Ph.D., Jake Galzki, and Joel Nelson

(Department of Solil, Water, and Climate University of
Minnesota)

A Obijective is to develop a tool that uses terrain attributes

to identify critical source areas vulnerable surface water
runoff

i 3m LIDAR-derived DEM: Beauford Ditch Watershed
(Blue Earth County) and Seven Mile Creek
Watershed (Nicollet County)

I Focus primarily on near-stream features in the

mUmvnnsmorMmmsm

Driven to Discover*




™
-

i

ter

: Two cri
A Accumulation

of surface flow

reas
"

ca

t

)
Q
=

&)
=)
0p]



Overview of Methods

A Calculated a suite of primary and
secondary terrain attributes in the pilot
watersheds

A Conducted a field survey to relate terrain
attributes to critical source features In the
field

A Identified terrain attributes that are of
greatest use and used statistics to define
threshold values
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Seven Mile Creek Watershed
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S EXampIe: Using Flow Accumulation to Idehtify Gullies
y Seven Mile Creek Watershed (Nicollet County)

Field Verified Gullies
e 7 \ile Creek Tributary
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be Example: Using Flow Accumulation to ldentify Gullies
4 Seven Mile Creek Watershed (Nicollet County)

Field Verified Gullies Catchment Area

aam 7 \ile Creek Tributary High
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2 Examle: Using Flow Accumulation to ldentify Gullies

Field Verified Gullies Catchment Area

A= 7 \ile Creek Tributary High
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! Example: Using Flow Accumulation to Identify Critical Source Areas
| Beauford Watershed (Blue Earth County)

Feature
SIDE INLET

® GULLY

OPEN INTAKE







Specific Catchment Area
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Cumulative Distribution Plot
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A Confirmed

SDP Score Average Percentile of SPI

High (SDP =3 97 .4
Moderate (SDP =2 83.8
Low (SDP =1 72.8

Average Percentile of SPI
98.9
93.3
81
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| identified | NotIdentified [Total Present
NoFeature |43 (TypelEron |
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Cost Benefits of Terrain Analysis
Seven Mile Creek Watershed

Walking survey took 10 days and about 300
labor hours with 3 people

Total cost = $9,500 or about $413/ditch mile

t Is estimated that it would take about 10-12
years at a cost of about $100,000-$120,000 in
abor to conduct the same survey for the rest of
the County

Source: Brown Nicollet Cottonwood Water
Quality Board
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Cost Benefits of Terrain Analysis
Seven Mile Creek Watershed

A LiDAR Based GIS survey completed in a
matter of hours

A County-wide survey could be finished in a
matter of weeks

A Majority of the largest contributing areas
would be identified

A Temporal and financial requirements are a
small fraction of the field based surveys
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A Monltorlng
Watershed O

I Digital Terrain Analysis
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Water Resources Center

WINONA STATE UNIVERSITY
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