Application of GIS Technology in Reach-
Scale Channel Migration Zone Mapping:
| Yellowstone River, Montana
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Yellowstone River
. . . Yellowstone River
Conservation District JF ~= -~

JF Council

> Representatives from 12 Conservation Districts

» Formed in 1999 to address conservation
Issues on entire river

> Working with Corps of Engineers on federally-
mandated Cumulative Effects Study



Cumulative Effects Study

+

> $5.8 million projected budget
for technical studies and policy
development p——

of the Yellowstone River

> First step: Geomorphic
Reconnaissance

“+Data Compilation

**Reach Delineation and Classification




Geomorphic Reconnaissance

Jﬁncluded digitizing banklines on imagery

m 1950
m 1976
m 1995
m 2001




Yellowstone River banklines as
presented to YRCDC (2005)
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m>  General interest in CMZ mapping




How much room does the
Yellowstone need?

“The CMZ Concept”

Rapp and Abbe, 2003



How can we efficiently apply the CMZ
mapping concept to almost 500 miles
of a large river?




GIS-Based Approach

> Efficient and consistent methodology
> Documentation of all measurements
> Quality map production

> Effective means of public distribution



GIS Base Mapping
Components

Air Photos

Digitized Banklines 1950-2001

Geologic Mapping

LIDAR data (high resolution topography)

Inundation Modeling Results



Yellowstone River
CMZ Map Units
Jr

» Develop Composite Banklines 1950-2001
= Historic Migration Zone

» Measure Migration Rates
= Erosion Buffer (100-yr)

> Define Avulsion Potential
= Avulsion Hazard Area



Digitized Banklines: Define Historic
Mlgratlon Zone: 1950 2001
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Below
Billings

Loncrete RipRap




Mapping Bankline Geology




Measuring Migration Rates

,l_

How do rates vary ?
»Bend shape
«Channel type

» Geologic unit




Using LIDAR data
and ARCGIS 3D
Analyst to map
lerraces

Sweetgrass County RM470
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Reach-Scale Erosion Buffers
Measure Migration Rates 1950-2001

~1400 Measurements over 477 Miles




Migration Line Attributes

o [ocatlion
e Reach

e Geology
oLength
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Calculate Reach Average

=26th percentile  =Min Region B
1950-2001 Migration Distances

=hedian =Max
All Measurements

=75th percentile  AMean
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Low Terrace
2 X 50-year Mean Migration Rate = Erosion Buffer



Reach-Specific Buffers Based
| on Measured Rates of Change

Springdale To Clarks Fork
Erosion Buffer Width
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Application of buffers based on
geologic unit and reach
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Mapping Avulsion Hazards

Primary Channel

RM 305

Secondary Channel

LIDAR data
and ARCGIS
3D Analyst
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County-Scale Maps of 100-yr Migration
Corridor of Yellowstone River
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> 100-year time frame
» Inclusion of all islands

> "Bank protection measures should be
considered neither stable nor permanent”



Spring 2009 Outreach

JE Develop county-specific summary reports

» Present methods and results to each
county (CD-sponsored meetings)

% City/County Commissioners
“ Permitting Agencies




Potential Applications
%—> Identifying restoration opportunities

> Permitting su

> County-level

D

D

Dort

anning tool

> Education: river process and assumed risk

> Cumulative Effects Study: quantifying
restricted migration area, fisheries study

support



What did we learn?

+- CMZ concept is an effective “ground-up”
approach to developing river management
tools

m The concept promotes communication
between stakeholders

m GIS application allows clear documentation
and presentation of results on a large scale



Reach Scale Approach

JS Reach averaging accommodates variable
migration rates through time

> Individual sites are not provided unique buffers
due to site specific conditions

‘ Results can be refined with site-specific
assessments where needed
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