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Lake Bonneville

 Largest Pleistocene pluvia
lake In the Great Basin

* Major shorelines are
laterally continuous and
well time-constrained

» Shorelines preserve a
record of surface
deformation:

e tectonic deformation
e |Ssostatic rebound

== Provo Level
BN Bonneville Level

100 km
Shapefiles provided by Ken Adams (Adams and Bills, 2016



Locating and Mapping Shorelines

» Slopeshades vs. Hillshades

e Curvature

Profile curvature
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The PaleoElev Tool

e Goals:

» Automate measurement of
shoreline paleoelevation.

» Analyze swaths instead of
profiles (taking into account
an entire surface)

* Written using the Python 2.7
IDLE
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Example Analysis — Bonneville Shoreline

Alluvial Fans

Anthropogenic
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Inflection Points Script
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Inflection Points Script — Single Swath
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Inflection Points Script - Output

mw» Concave
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Swath Profiles Script
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Shoreline Elevations Script




Shoreline Elevations Script — Single Swath

1600
e Requires minimum of 2

Inflection points on both the 1595/
sea cliff and platform 500!

surfaces _
‘5’1585-

e Currently no R? parameter S
o _ > 1580

» Possibility for outliers m

1575

1570}

\

0 20 40 60 80
XY Distance (m)

100

120









Takeaways:

e Use multiple lidar derivatives
(not just hillshades) to help
iIdentify geomorphic features

e Using swath profiles instead
of traditional 2D profiles takes
INto account an entire surface
feature, which is a better
overall representation of the
feature



Demo for Curvature Rasters



Setup

Customize = Extensions GUI

Extensions

e

Selectthe extensions youwantto use.
* Extensions:

----- 3D Analyst
----- O ArcScan

----- [1 Geostatistical Analyst
U IAIN A L a ] e O Metwork Analys
* You need Spatial/3D Analyst || 3 pieher

----- (1 Schematics
e Go to Customize = Extensions at -~ Spatial Analyst
the top of ArcMap

(1 Tracking Analyst

e Check boxes for “3D Analyst” and
“Spatial Analyst”

e Toolbar:

Description:
30 Analyst 1041
Copyright ©1939-2016 Esri Inc. All Rights Reserved
* You need 3D AnalySt Prc:rdzstoolsforsurface modelingind 3D visualization
e Go to Customize - Toolbars and

click “3D Analyst” to turn it on

Close




Load a lidar DEM and create rasters

« Use ArcCatalog or the “Add
Data” button #+- at the top of
ArcMap to load
“Shoreline  DEM.tif”

e Create slope raster using the
Slope Arc Tool

e Create curvature using Focal
Statistics and Curvature Arc
Tools

Shoreline_DEM.tif loaded into ArcMap



Create a Slope Raster

T

Input raster

| Shoreline_DEM
Qutput raster
C:\Users\jhowe\Documents\UNAVCO_2017\PVS_Shoreline\slope_raster

Output measurement (optional)
DEGREE

Z factor (optional)

-

-

Slope

Identifies the slope
(gradient, or rate of
maximum change in z-
value) from each cell of

B
g

OK l l Cancel l ’ Environments... ] l <<

Input Parameters

Symbology Parameters

- a raster surface.
1
- : F'_-I [
Layer Properties L]
| General | Source | Key Metadata | Exteml Displ.ay| Symbology
Show:
retch values along a color ramp @ -
Vector Field Ft
Unigue Values
Classified Il
Discrete Color Color Value Label
86.6156
0 Low:o0 3
[ | pisplay Background Value: i as L
[ use hillshade effect z[1 Display NoData as( 1)
Stretch
Type: ’Standard Deviations VI Histograms
n: 2.5 Invert
About symbolog, \ [ Apply Gamma Stratch: 1 o
[ OK ] I Cancel Apply

Slope Raster viewed in ArcMap



Create a Curvature Raster

e Step 1: Focal Statistics

Input raster

| Shoreline_DEM
Qutput raster

C:\Users\jhowe\Documents\UNAVCO_2017\PVS_Shoreline\focal_15m

Neighborhood (optional)
IRectangbe - ]

Neiahborhood Settinas

Height 30
Width: 30

Units:

Statistics type (optional)

MEAN

[ |ignore NoData in calculations (optional)

Ignore NoData in
calculations
(optional)

Denotes whether NoData
values are ignored by
the statistic calculation.

o Checked—
Specifies that if a
MNoData value
exists within a
neighborhood, the
MNoData value will
be ignored. Only
cells within the
neighborhood that
have data values
will be used In
determining the
output value. This
is the default.

oK H Cancel ”Emironments...” << Hide Help ] [

Tool Help

Input Parameters

Curvature Raster viewed in ArcMap



Create a Curvature Raster

e Step 2: Curvature
“orove ] S e

Fe Fe

Input raster Output profile
| CAUsers\jhowe\Documents\UNAVCO_2017\PVS_Shoreline\fs_1¥_ curve raster
(optional)

Output curvature raster
C:\Users\jhowe\Documents\UNAVCO_2017\PVS_Shoreline\useless2

&) @

Qutput profile curve

Z factor (optional) raster dataset.

Output profile curve raster (optional) This is the curvature of
C:\Users\jhowe\Documents\UNAVCO_2017\PVS_Shareline\curvature_15m the surface in the
direction of slope.

Output plan curve raster (optional)

o) @

It will be floating point
type.

0K H cancel HEmironments...” << Hide Help ] l Tool Help

Input Parameters Curvature Raster viewed in ArcMap



Create a Curvature Raster

e Step 2: Curvature

Layer Properties

=

| General | Source | Key Metadata | Ex:lenll Display| Symbology
Show: Ftretch values along a color ramp
Wector Field

Unigue Values
Classified
Discrete Color

Value Label
. 1 High:1|
Edit High/Low Values

. -1 Low @ -1

Display Background Value: III

Use hillshade effect z[1 ] Display NoData as|_—] J

Stretch

Type: lMinimum—Maximum v] | Histograms |

Invert

About symbology [ | Apply Gamma Stretch:

Symbology Parameters

Curvature Raster viewed in ArcMap
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