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Introduction

* This slideshow illustrates how to implement the SICCM Toolbox

* The toolbox may be used to produce preliminary landslide inventory
maps

* In order to perform the tutorial, you will need a computer with
ArcGlS, version 10.3 or greater

* If you would like to know more about the SICCM Toolbox, please read
the Guide to Operation of the Scarp Identification+Contour
Connection Method (SICCM) ArcGIS Toolbox



Familiarize yourself with ArcMap
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/ Right-click this space and add the standard and editor toolbars

Make sure the ArcCatalog, Search, and
ArcToolbox are visible by clicking their icons




ArcMap should look something like this

@ Untitled - ArcMap —
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
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m B Analysis Tools

= @ Cartography Tools
5

Degda B x| 9 |- |[13 HIFREEE=EEN | | Editor - _ |
Table Of Contents rx ~| ArcToolbox
: 3‘-? 8| ArcToolbox

= \ @ B 3D Analyst Tools

. . . = @ Conversion Tools
Standard and Editor Toolbars are visible = § prtsoreai Tk
] @ Data Management Tools
= @ Editing Tools
= & Geocoding Tools
@ B Geostatistical Analyst Tools
@ @ Linear Referencin g Teols
= @ Multidimension Tools
i @ Network Analyst Tools
] @ Parcel Fabric Tools
] @ RiskToolbox
= @ Schematics Tools
@ B Server Tools
@ B SICCMToolbox
@ &) Space Time Pattern Mining Tools
@ @ Spatial Analyst Tools
= @ Spatial Statistics Tools
] @ Tracking Analyst Tools

A 4

ArcCatalog, Search, and ArcToolbox are docked together

Right-click this area to link the |
SICCM Toolbox to your ArcToolbox

gElan ¢ > [5jl Catalog | 5] Search | [B] ArcToolbox

299195327 3271220.262 Meters




Save your Map Document

@ HemlockElk.mxd - ArcMap

File | Edit View Bookmarks Insert Selection

New... Ctrl+N
Open... Ctrl+0
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Save Ctrl+5

EHEBE P Editor » _

Geoprocessing  Customize Windows Help
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Save As...

Save A Copy..
Share As

Save (Ctrl+5S)

Saw

e the current map document.

Add Data

Sign In...
ArcGIS Online...

T

Page and Print Setup...
Print Preview...

Print...

&)
a

Export Map...
Analyze Map...

Map Document Properties...

1 EA20181127_..\HemlockElk.mxd
2 FA20181 2.\ LowerMenture. rxd
3 FACC..\CleanMap_Geology.mxd
4 .\HemlockElk_slide_backgrou...
5 ..\Copy_of LowerMonture test..
6 .\Copy_of_CoolMush_test.mxd
7 G:\080220..\CeelMush_test.mxd
8 F:..\HemlockElk_ResultMap.mxd
9 FA20181127_US.. \Test_Map.mxd
Exit Alt+F4
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Saving your map as a Map Document
(.mxd) will maintain the symbology and
organization of layers created by the
toolbox when you close ArcGlS.
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~  ArcToolbox

ArcToolbox

@ B 3D Analyst Tools

m B Analysis Tools

= @ Cartography Tools

= & Conversion Tools

] @ Data Interoperability Tools
] @ Data Management Tools
= @ Editing Tools

@ B Geocoding Tools

@ B Geostatistical Analyst Tools
@ @ Linear Referencing Tocls
= @ Multidimension Tools

i @ Network Analyst Tools

] @ Parcel Fabric Tools

] @ RiskToolbox

= @ Schematics Tools

@ B Server Tools

@ B SICCMToolbox

5 & SICCMToolbox

01 Creste Inventory Mapping Project

5 02 Prepare Visualization Layers

= & B - Base Data Processing

%' 03 Find Cell Size for Mapping

= & C - Determine Scarp Candidate Polygens

04 Create Mixture Raster

3 05 Create Scarp Polygon Candidates

5 & D - Identify Non Scarp Features (Optional)
5’ 06 Digitize Stream Channels (Optional)

5" 07 Identify Rock Qutcrops (Optional)

= &g E - Identify Scarp Polygons from Candidates

% 08 Eliminate Non Scarp Topography

= & F - Create Scarp Lines

3 09 Create Scarp Lines from Scarp Palygons
= & G - Prepare Scarp Lines and Run CCM

5 10 Create CCM Package
& 11RunccM
£ &5 H - Risk Estimation with SICCM Results
12 Create At-Risk Segments

13 Compute Risk Metrics for Segments.

i & Space Time Pattern Mining Tools
@ @ Spatial Analyst Tools

@ @ Spatial Statistics Tools

] @ Tracking Analyst Tools

[3i Catalog | gl Search

286098932 3271938.231 Meters




Add your DEM to the map

@ Untitled - ArcMap

FPET,
HE IR

0181127_USFS\20181212_SICCMTools\Sample_Datasets\Study_

Value
High: 1705.81

Low: 111142

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows

Help

Editor - .

~ Use Add Data to import DEM

We will work on the HemlockElk DEM
from the sample dataset geodatabase
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~ ArcToolbox

Notice the toolbox

ArcToolbex

B 3D Analyst Tools

& Analysis Toals

&3 Cartography Tools

&3 Conversion Tools

@ Data Interoperability Tools

@ Data Management Tools

@ Editing Tools

B Geocoding Tools

B Geostatistical Analyst Tools

@ Linear Referencing Tools

B Multidimension Tools

& Network Analyst Tools

@ Parcel Fabric Tools

@ RiskToolbox

@ Schematics Tools

B Server Tools
SICCMToolbox

& SICCMToolbox

) 8 A - Setup

01 Creste Inventory Mapping Project
02 Prepare Visualization Layers

- Base Data Processing

%' 03 Find Cell Size for Mapping

C - Determine Scarp Candidate Polygens
04 Create Mixture Raster

%' 05 Create Scarp Polygon Candidates

- Identify Non Scarp Features (Optional)
3 06 Digitize Stream Channels (Optional)
37 07 ldentify Rock Qutcrops (Opticnal)

- Identify Scarp Polygons from Candidates
% 08 Eliminate Non Scarp Topography
Create Scarp Lines

=" 09 Create Scarp Lines from Scarp Polygons
- Prepare Scarp Lines and Run CCM

57 10 Create CCM Package

3 11 Run CCM

- Risk Estimation with SICCM Results

5 12 Create At-Risk Segments

% 13 Compute Risk Metrics for Segments

% 14 Create KMZ map for Google Earth
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EJ Space Time Pattern Mining Tools
atial Analyst Tools
Spatial Analyst Tool
&9 Spatial Statistics Tools
@ Tracking Analyst Tools

[3i Catalog | gl Search
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Run Tool 1

E! 01 Create Inventory Mapping Project

— |

Location to Save Inventory Mapping Project

| F:420181127_USFSY20181212_SICCMTools\Sample_Datasets | [,'—_%
Mame of Inventory Mapping Project
| HemlockElk |
Project DEM
| HemlockElk | &
You can choose where you would
like to save the project and what
you would like for it to be called Tool help
Ok Cancel Environments... | << Hide Help |

A

01 Create Inventory Mapping
Project

Creates an Inventory Mapping Project,
which is used to organize results and
intermediate files associated with the
SICCM Toolbox.

/

Tool Help

Toggle tool help visibility




Output of Tool 1

@ Untitled - ArcMap

- X
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
k@
o d- :
Table Of Contents ~ | Catalog ax
G & G- bl @ B % E
£ = Layers Location: |3 HemlockElk.gdb -
(= 3 FA\20181127_USFS\20181212_SICCMTools\Sample_Datasetsi\Hemlo

I High: 1705.81

Low: 111142

ES Home - My Documents\ArcGIS
& (55 Folder Connections
E1FR\
B £ FA20181127_USFS
= £ 20181212_SICCMTools

@ F\20181127_USFS\20181212_SICCMTools\Sample_Datasets\Study_
=] HemlockElk

Value
High: 1705.81

Switch to ArcCatalog to see
the newly created project

Low: 111142

E Required_Files
= [ Sample Datazet

Bl EJ HemlockElk
| L —P

ERW 1 HemiockElk.gdb
) Raw_DEM
owerivlonture

3 Study_DEMs.gdb
B siCCMToolbox.tbx

If desired, you can
remove the original
DEM by right-clicking it
in the Table of
Contents

aala&n g

1L
[ Toolboxes
[ Database Servers
5 Database Connections
=] @ GIS Servers
& Add ArcGIS Server
#E Add ArcIMS Server
#E Add WCS Server
& Add WIS Server
#E Add WIMTS Server
5] arcgis on arcweld.engr.oregonstate.edu 6080 (publisher)
G| arcgis on gis.apfe.usda.gov (user)
| arcgis on gis.dogami.oregon.gov (user)
[E My Hosted Services
[Z) Ready-To-Use Services

Search | [@] ArcToolbox
289466.68 5271518.898 Meters




Run Tool 2

2| 02 Prepare Visualization Layers

— O pd

% Input DEM

Cancel

Environments...

<< Hide Help

Input DEM

The ariginal digital elevation
model (DEM) of the area that will
be mapped. This DEM must be
defined in a projected coordinate
system for the tool to work
properly. Use the Raw DEM from
tool 01.

Tool Help




Output of Tool 2

° Untitled - ArcMap

=] Hillshade
Value
High: 254

Low:0

|3 F\20181127_USFS\20181212_SICCMTools\Sample_Datasets\Study_|
=] HemlockElk
Value
High : 1705.81

Low: 1111.42

Toggle layer visibility to
aid in interpretation
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|Raw_DEM
- e alu: & Conversion Tools
High: 1705.81 I . d . I . : Data Interoperability Tools
® Data Management Tools
. €1 Color indicates elevation :
Low: 1111.42 @ Editing Tools
. Geocoding Tools
=) Slope . Geostatistical Analyst Tools
F:/ame ® . Linear Referencing Tools
High : 65.9228 & Multidimension Tools
l &) Network Analyst Tools
Low: 0

° Parcel Fabric Tools
@ @ RiskToolbox
. Schematics Tools
. Server Tools
& SICCMToolbox
= & SICCMToolbox
= & A-Setup
&' 01 Create Inventory Mapping Project
5 02 Prepare Visualization Layers
= & B - Base Data Processing
5’ 03 Find Cell Size for Mapping
= & C - Determine Scarp Candidate Polygons
5 04 Create Mixture Raster
5 05 Create Scarp Polygon Candidates
= & D - Identify Non Scarp Features (Optional)
5/ 06 Digitize Stream Channels (Optional)
5 07 Identify Rock Outcrops (Optional)
= & E - Identify Scarp Polygons from Candidates
5’ 08 Eliminate Non Scarp Topography
= & F - Create Scarp Lines
5 09 Create Scarp Lines from Scarp Polygons
= & G - Prepare Scarp Lines and Run CCM
5 10 Create CCM Package
& 11RunCCM
=] % H - Risk Estimation with SICCM Results
5 12 Create At-Risk Segments
5 13 Compute Risk Metrics for Segments
& 14 Create KMZ map for Google Earth
# Buffer
® 9 Space Time Pattern Mining Tools
&) Spatial Analyst Tools
&) Spatial Statistics Tools
& Tracking Analyst Tools

[3H Catalog | &l Search | [ ArcToolbox |

286902.665 5270563.22 Meters




Some landslide features visible in the terrain




Run Tool 3

Ef' 03 Find Cell Size for Mapping

— |

Input DEM

| Raw_DEM

DO thlS f| rst — Perform Default First Run

Custom Cell Sizes (optional)

Wt

<

/

/

/|

If the default first run does not
work, enter custom values here

- = x |+

oK Cancel Environments...

03 Find Cell Size for Mapping

Creates symbolized slope rasters from
resampled copies of the input DEM for
use by the modeler during Optional
Modification 1. The user has the option
of performing a first run with three
recommended cell sizes described in
the SICCM user guide, or to choose
any number of their own cell sizes.
Under typical conditions, the user will
want to compute the three
recommended cell sizes, and if none
satifsy the criteria described in the
user guide, they then should input
custom cell sizes.

Tool Help




° Untitled - ArcMap

Output of Tool 3

Degasa
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Editor »

ko

= =7 layers
B 3 F\20181127_USF$\20181212_SICCMTools\Sample_Datasets\Hemlo|
= O Slope_SMeter

Value
I High : 40.6468

Low: 0.0112649

=] Slope_6Meter
Value
' High: 45.3382

Low : 0.00803922

= Slope_3Meter
Value
l High: 51.1202

Low:0

=] Raw_DEM

Value
High: 1705.81

“Low: 111142

= [ Slope
Value
l High : 65.9228

Low:0

=] Hillshade
Value
High: 254

Low:0

= L3 F\20181127_USFS\20181212_SICCMTools\Sample_Datasets\Study_
=] HemlockElk
Value
High: 1705.81

Low: 1111.42

gel&zun <

A~ ArcToolbox

@) ArcToolbox

1 & 3D Analyst Tools

@ & Analysis Tools

@ Cartography Tools

& Conversion Tools

@ @ Data Interoperability Tools
@ @ Data Management Tools
@ @ Editing Tools

] . Geocoding Tools

3] . Geostatistical Analyst Tools
® ° Linear Referencing Tools
& Multidimension Tools

&) Network Analyst Tools

o] . Parcel Fabric Tools

Look at previously observed
landslides to determine the
best cell size

5 04 Create Mixture Raster
5 05 Create Scarp Polygon Candidates
= & D - Identify Non Scarp Features (Optional)
5/ 06 Digitize Stream Channels (Optional)
5 07 Identify Rock Outcrops (Optional)
= & E - Identify Scarp Polygons from Candidates
5’ 08 Eliminate Non Scarp Topography
= & F - Create Scarp Lines
5 09 Create Scarp Lines from Scarp Polygons
= & G - Prepare Scarp Lines and Run CCM
5 10 Create CCM Package
& 11RunCCM
=] &v H - Risk Estimation with SICCM Results
% 12 Create At-Risk Segments
5 13 Compute Risk Metrics for Segments
& 14 Create KMZ map for Google Earth
# Buffer
@ EP Space Time Pattern Mining Tools
&) Spatial Analyst Tools
&) Spatial Statistics Tools
@ @ Tracking Analyst Tools

v
> |3l Catalog [Fg] Search [ @ ArcToolbox |

291378.038 5271759.761 Meters




It’s good that
the landslide is g
clearly visible

We don’t want
this texture

Landslide features are
still visible, but with
some difficulty

Landslide features
/ are still visible

F

Texture is !LE é
less apparent ' i e Mg ™

Landslide is too difficult |
to see




Run Tool 4

5 04 Create Mixture Raster — O x
Input DEM Best Slope Raster from Tool
| Raw_DEM ~| | 03
Best Slope Raster from Tool 03
[Slope_3Meter < B2 The best slope raster produced by Tool

03. For help determining the best
slope raster, refer to the SICCM user
guide.

Based on our appraisal of the different cell sizes, the 3-m was
likely the best. Since the landslide was smaller than most, we
may realize later that the 6-m was a better choice — you can
always run the tools again.

oK Cancel Environments... < < Hide Help Tool Help




Output of Tool 4

Q Untitled - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize \Mind Hal
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neas  weo-eoms | IMiXture Raster

Table Of Contents
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L] poalll

Negative values = convex terrain

= =7 lLayers
© @ F\20181127_USFS\20181212_Sl!
=] Mix_CS3Meter
<VALUE>
[ -223.5707855 - -16.72327767
[1-16.72327766 - 13.36363256
[ 13.36363257 - 255.9393463
2 Resampled_DEM3Meter
Value
High: 1705.32

“Low: 111147

5 @ Slope_ 9Meter
Value

l High : 40.6468
Low: 0.0112649

=] Slope_6Meter
Value
l High : 45.3382

Low : 0.00803922

=] Slope_3Meter
Value
l High : 51.1202

Low:0

BNl Raw DEM

Value
High: 1705.81

“Low: 111142

= @ Slope
Value
l High : 65.9228

Low:0

~

ample_Datasets\Her

Positive values = ¢ ain

&

=] Hillshade
Value
High: 254

[P

@ EP Space Time Pattern Mining Tools
@ @ Spatial Analyst Tools

= & H - Risk Estimation with SICCM Results
5 12 Create At-Risk Segments
5 13 Compute Risk Metrics for Segments
& 14 Create KMZ map for Google Earth
# Buffer

Spatial Statistics Tools

Automatically generated results are generally acceptable (here, for
example), but there are cases where they may not be. See the
User Guide for more information regarding the special cases

B Tracking Analyst Tools

atalog [ @] Search | [ @] ArcToolbox
292092.854 5271728.682 Meters




Run Tool 5

E 05 Create Scarp Polygon Candidates

Input Mixture Raster

The mixture raster produced by Tool
04. Users may keep the symbology
defined by natural breaks, or they man
manually change the mixture
threshold. Only the symbology of the
Input Mixture Raster will be used.

Input Mixture Raster

| Mix_CS3Meter |

1

Cancel Environments... <« Hide Help Tool Help




Results of Tool 5

° Untitled - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
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B =7 layers A

= 3 F\20181127_USFS$\20181212_SICCMTools\Sample_Datasets\Her,
= M Cand_CS3Meter_ MT13
M <all other values>
LS
o
1
= O Mix_CS3Meter
<VALUE>
[1-223.5707855 - -16.72327767
[1-16.72327766 - 13.36363256
[ 13.36363257 - 255.9393463
= Resampled_DEM3Meter

Value
High: 1705.32

“Low: 111147

= 0O Slope_9Meter
Value
l High : 40.6468

Low: 0.0112649

= O Slope_6Meter
Value
l High: 45.3382

gl ¥ 4| The next few tools will decide
@ 0 sipeas | 1 which of these polygons are
L L 8 B associated with landslide scarps

Value
High: 1705.81

“Low: 111142

= @ Slope
Value
l High : 65.9228

Low: 0

ArcToolbox

ArcToolbox
& 3D Analyst Tools
& Analysis Tools
. Cartography Tools
. Conversion Tools
& Data Interoperability Tools
&) Data Management Tools
& Editing Tools
&) Geocoding Tools
. Geostatistical Analyst Tools
&) Linear Referencing Tools
@ Multidimension Tools
. Network Analyst Tools
. Parcel Fabric Tools
& RiskToolbox
. Schematics Tools
& Server Tools
& SICCMToolbox
= @ SICCMToolbox
= & A-Setup
&' 01 Create Inventory Mapping Project
5 02 Prepare Visualization Layers
= & B - Base Data Processing
5’ 03 Find Cell Size for Mapping
= & C - Determine Scarp Candidate Polygons
5 04 Create Mixture Raster

[ 05 Create Scarp Polygon Candidates

= & D - Identify Non Scarp Features (Optional)
5/ 06 Digitize Stream Channels (Optional)
5 07 Identify Rock Outcrops (Optional)

= & E - Identify Scarp Polygons from Candid;
=" 08 Eliminate Non Scarp Topography.

= & F - Create Scarp Lines
5 09 Create Scarp Lines from Scarp Polygons

= & G - Prepare Scarp Lines and Run CCM
5 10 Create CCM Package
& 11RunCCM

=] % H - Risk Estimation with SICCM Results
5 12 Create At-Risk Segments
5 13 Compute Risk Metrics for Segments

& 14 Create KMZ map for Google Earth
# Buffer

E) Space Time Pattern Mining Tools

& Spatial Analyst Tools

Spatial Statistics Tools

& Tracking Analyst Tools

(30 Catalog | Bl Search [ @] ArcToolbox |

288232.92 5269680.425 Meters




Run Tool 6

5! 06 Digitize Stream Channels (Optional)

Input DEM

| Resampled_DEM3Meter

DO thlS f| rst > Perform Default First Run {optional)

Custom Accumulation Area Units (optional)

=l B

Custom Accumulation Area Values (optional)

E

]

If the default first run does not
work, use the outputted Flow
Accumulation raster to choose

- = x 4+

custom values

oK Cancel

Environments...

< < Hide Help

Input DEM

The Resampled DEM from Tool 04 is
recommended. Higher resolution
DEMs, such as the Raw DEM,
produce more accurate stream
channel shapes, but require
significantly more time and do not
typically improve the results of scarp
identification.

Tool Help




Output of Tool 6

° Untitled - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize
RQANMQIFKI e BTk
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£ £ Layers

B, i F:\20181127_USFS\20181212_SICCMTools\Sample_Datasets\Her

= [ Channels_5_0Acres

= Channels_1_0Acres

A

‘BILIASS TR
T P e —
2 x

= X
Dig=g PEditor| » Ma| A 2 Al | SN g 2 9 | B B
A ArcToolbox 3 x
] ArcToolbox
A @ & 3D Analyst Tools

& Analysis Tools
. Cartography Tools

A

Three default runs

Conversion Tools

Data Interoperability Tools
Data Management Tools
Editing Tools

LS
mo
[

= [0 Cand_CS3Meter_MT13
M <all other values>

=] FlowAcc_3Meter
Value
I High : 1.30322e+006

“Low:0

= O Mix_CS3Meter
<VALUE>
[1-223.5707855 - -16.72327767
[1-16.72327766 - 13.36363256
[ 13.36363257 - 255.9393463
=] Resampled_DEM3Meter
Value
High : 1705.32

“Low: 111147
= O Slope_9Meter
Value
l High : 40.6468
Low : 0.0112649
= O Slope_6Meter
Value
l High : 45.3382
Low : 0.00803922
= O Slope_3Meter
Value
l High : 51.1202

Low: 0

Canceled

&) Geocoding Tools
@ @ Geostatistical Analyst Tools
@) Linear Referencing Tools
@ Multidimension Tools
Network Analyst Tools
Parcel Fabric Tools
RiskToolbox
Schematics Tools
. Server Tools
@ SICCMToolbox
= & SICCMToolbox
& & A- Setup
&' 01 Create Inventory Mapping Project
5 02 Prepare Visualization Layers
=] & B - Base Data Processing
5’ 03 Find Cell Size for Mapping
= & C - Determine Scarp Candidate Polygons
5 04 Create Mixture Raster
5’ 05 Create Scarp Polygon Candidates
= & D - Identify Non Scarp Features (Optional)
5’ 06 Digitize Stream Channels (Optional)
5 07 Identify Rock Outcrops (Optional)
= & E - Identify Scarp Polygons from Candidates
5’ 08 Eliminate Non Scarp Topography
= & F - Create Scarp Lines
5’ 09 Create Scarp Lines from Scarp Polygons
(=] &+ G - Prepare Scarp Lines and Run CCM
5’ 10 Create CCM Package
& 11RunCCM
H - Risk Estimation with SICCM Results
5 12 Create At-Risk Segments
5’ 13 Compute Risk Metrics for Segments
14 Create KMZ map for Google Earth
Buffer
—=pbpace Time Pattern Mining Tools
Spatial Analyst Tools
Spatial Statistics Tools
& Tracking Analyst Tools

Toggle visibility of each channel
network and explore the map

> (31 Catalog [ ] Search [ [@] ArcToolbox
288720.576 5272100.034 Meters




Comparison of channel networks

) Erroneous channels |

The Identify cursor can be used to
identify flow accumulation values

ety o | D -

=) FlowAcc_3Meter

= L. 12230.000000

All accumulation areas seem == — e =
to be too small, so we need to S ST TN ' Fild value

choose a new value from the 3 " == T B

Flow Accumulation Raster

S

Approximately 12,000 pixe

Identified 1 feature




Rerun Tool 6

| 06 Digitize Stream Channels (Optional) — O x
Input DEM .| 06 Digitize Stream Channels
I Resampled_DEM3Meter ;I (Optional)
Uncheck this » [ | Perform Defaut First Run {optional) Produces stream channel lavers from
. . . th . .
r;ij;" st Pood oy k] 1 | o] Choose units of “Pixels” and
Custom Accumulation Area Values (optional) %i enter the number fOU nd
| _V accl with the ldentify cursor
12000 -+ cha :
b4 L accumulated areas result in stream
7 ; channels that are long. All DEM |]I)(E|S
/ L= that accumulate more than s :
T accumulated area in
You can enter as many as you — to be part of a stream :
would like. There will be one +
channel network for each .
value.

T OK || Cancel | Environments.. | <<HideHep | ToolHelp |

.




Run Tool 7

3 07 Identify Rock Outcrops (Optional) — O

Input DEM Input DEM
|F{esampled_DEM3Meter ﬂ

If the Resampled DEM is less than a
30 foot (~10 meter) cell size, then the
user should use the Resampled DEM.
If the Resampled DEM is greater than
a 30 foot (~10 meter) cell size, then
the user should use the Raw DEM.

oK Cancel Environments... < < Hide Help Tool Help




Output of Tool 7

° Untitled - ArcMap
File Edit View Bookmarks Insert Selection
LR

Table Of Contents

'i:@@g =]
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= [0 Channels_3_0Acres

= [0 Channels_1_0Acres

= rock_polygons|
v ]

=] Cand_CS3Meter MT13
I <all other values>
LS
o
.1
= [0 FlowAcc_3Meter

Value
. High : 1.30322e+006

“Low:0

= O Mix_CS3Meter
<VALUE>
[ -223.5707855 - -16.72327767
[1-16.72327766 - 13.36363256
[ 13.36363257 - 255.9393463
=] Resampled_DEM3Meter

Value
High: 1705.32

“Low: 111147

= O Slope_9Meter
Value
I High : 40.6468
Low: 0.0112649

= O Slope_tMeter
Value
I High : 45.3382
Low : 0.00803922

= O Slope_3Meter
Value
l High: 51.1202

Low:0

= O Raw_DEM

Geoprocessing  Customize Windows Help
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A~ ArcToolbox

@) ArcToolbox
& 3D Analyst Tools
@ & Analysis Tools
@ Cartography Tools
& Conversion Tools
& Data Interoperability Tools
@ @ Data Management Tools
& Editing Tools
. Geocoding Tools
. Geostatistical Analyst Tools
® . Linear Referencing Tools
@ Multidimension Tools
& Network Analyst Tools
° Parcel Fabric Tools
@ @ RiskToolbox
. Schematics Tools
. Server Tools
& SICCMToolbox
= & SICCMToolbox
= & A-Setup
&' 01 Create Inventory Mapping Project
5 02 Prepare Visualization Layers
= & B - Base Data Processing
5’ 03 Find Cell Size for Mapping
= & C - Determine Scarp Candidate Polygons
5 04 Create Mixture Raster
5 05 Create Scarp Polygon Candidates
= & D - Identify Non Scarp Features (Optional)
5’ 06 Digitize Stream Channels (Optional)
5 07 Identify Rock Outcrops (Optional)
= & E - Identify Scarp Polygons from Candidates
5’ 08 Eliminate Non Scarp Topography
= & F - Create Scarp Lines
5 09 Create Scarp Lines from Scarp Polygons
= & G - Prepare Scarp Lines and Run CCM

A quick inspection of the terrain
shows no obvious rock outcrops,

v
>  |[GlCatalog [Fg] Search [ @] ArcToolbox |

289242.037 5272079.868 Meters




Add road layer to map

@ Untitled - ArcMap

File Edit View Bookmarks

Windows Help

i

EREET e

[ e

Editor

=1

NN

\'—-\

Insert  Selection Geoprocessing Customize
QEM@ I« | E-0 x[@7 B
ODRES L E8 x (9o &
Table Of Contents 1 x
wBlG8d
B = layers @

= @ F\20181127_USFS\20181212_SICCMTools\Sample_Datasets\Stu
= National_Forest_System_Roads

= HemlockElk
Value
High: 1705.81

Low: 111142

(i)

(3 F:A\20181127_USFS\20181212_SICCMTools\Sample_Datasets!

Existing USFS road network
features available online

= Channels_12000_0Pixels

= O Channels_3_0Acres

£ [0 Channels_3 DAcres

= [0 Channels_1_OAcres

5 B rock_polygons

=] Cand_C53Meter MT13
0 <all other values>
LS
.o
1

Value
[ High : 1.30322e+006

Low:0

= O Mix_CS3Meter
<VALUE>
[1-223.5707835 - -16.72327767
[1-16.72327766 - 13.36363256
[ 13.36363257 - 255.9393463
=] Resampled_DEM3Meter
Value
High: 1705.32

Low: 1111.47
£ [ Slope 9Meter
Value

l High': 40,6468

1 00117840

Oy

aala&n g

~ | Catalog
-l @ e

=

Location: ‘ National_Forest_System_Roads

[l Home - My DocumentshArcGIS
=[5 Folder Connections
E1F\
B £ FA20181127_USFS
B £7 20181212_SICCMTools
1 Required_Files
£ [ Sample_Datasets
Bl EJ HemlockElk
Tl WYl losbEll b

Road layers

do not

always include all roads




Run Tool 8

& 02 Eliminate Non Scarp Topography

— |

Only include roads if they

are not poorly digitized

Input Candidates

| Cand_CS3Meter_MT13
Input Non Scarps (optional)

Best channel network

L]
[

>

/

< »Mational_Forest_System_Roads
< »Channels_12000_0Pixels

Cancel

Environments...

=l &
e
>
L)
4
<< Hide Help

08 Eliminate Non Scarp
Topography

Assigns labels of scarp and non scarp
to scarp polygon candidates based on
their intersection with non scarp
features. If non scarp features were
mapped at a larger scale, and do not
correspond with their appearance in
the visualization layers (hillshade aor
slope), then the user should consider
running the features through the Buffer
tool prior to performing this tool.

Tool Help




Tool 8 Output

Q@ Untitled - ArcMap - X
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
QMO «% K- TN (@ ZINHRER
I8 X [0 | B[ ] L Editor=| M| 2t ALy (IS5 N o -}
2 x A Catalog 1 x

-2 alra@l et
5 £ Layers ~ ‘ » i ¢ oy ; 0 Z Location: ]31' 08 Eliminate Non Scarp Topography
23 F:\ZO18?|127_USFS\ fider : ¥ R : 2 5 h * Home - My Documents\ArcGIS
= [ National_Fores| £ 4 =] Folder Connections

B:emlockElk Candidates are nOW : ,A o ,7 o " i 5oy | & 3 FA

g classified:

Low:1111.4

50222:181127'_u1s:;0 0 = NOn Sca I"p
Scarp

=]

= O Channels_5_04 1

= [0 Channels_3_0Acres

= [0 Channels_1_OAcres

=] rock_polygons

-
Cand_CS3Meter MT13

I <all other values>

Value
' High : 1.30322e+006

“Low:0

O Mix_CS3Meter
<VALUE>
[1-223.5707855 - -16.72327767
[1-16.72327766 - 13.36363256
13.36363257 - 255.9393463

- Qo e @7 4 Inspect the results in

(1]

ZE search of poor behavior
-

[PV LET I
< > gel&zun <




There are too many scarp polygons!

‘ ‘ P i gy
Roads not included in the road layer "’f,;f;

& -Ebélr.
TR
W VIO -

T

e

? . ; "k : ? n‘ Cailk :ﬁf‘.
We have to step back to Tool 4 and repeat the process with a larger cell size

Tools 6 and 7 should not change much, so don’t repeat them



Revised Tool 8 Output

Many of the problem features have either disappeared or become

non scarps by using a cell size of 9-meters instead of 3-meters




Manually editing polygons

1. Click on the Editor
toolbar to Start Editing

il H ’r y

j 0 4l

Scarp misclassified because
it intersects a road

EEdItDr'| ek S ) .

Start Editing
This map contains data from more than Btabase or folder.
FPlease choose the layer or worl to edit.

2. Choose the 9-m
candidates layer

Start Editing

5 CI|ck stop edltlng
¢ b‘

# Buffer..

Stop Editing

Save Edits

Maowve...

Split...

E Construct Points...

= Copy Parallel...

Merge...

Unizn...
Clip...

i, Validate Features
Snapping
Mare Editing Tools
Editing Windows

A 4

| A © Cand_CS3Meter_MT13

|4 € cand_cseMeter_MTs

|4 @ Cand_CSaMeter_MT4

4 @Channels_l_(mcres

L] @Channels_lZUUU_UPmels

| A > Channels_3_0Acres

V] @Channelsfﬁj.ﬁaes

] @NaﬁcnaI_Forest_Sysbem_Roads
L] Qro:kjolygons

| A @ VAT tiilshade

Source

| A F:\20181127_USF5\20181212_SICCMTools). .
|_d F:\20181127 USF5\20181212_SICCMTools\...

Type
File Geodatabase
File Geodatabase

About editing and workspaces

Options...

4. Change “LS”
fromOto1l

ax
y
——— &
| OBIECTID 1277
] 1217
gridcode 1
Shape_Length 813.656078
Shape_Area |12825.386876
| POLY_AREA 112825.386876
PERIMETER 213.656078
[ o




Editing groups of polygons

BEMQI i@ K0 k@ B KBS 1)

OR2ES b B R x| sdabyfeenge [ (7] EEEE D) . Field Calculator X
Table Of Contents [§§ Select by Polygon In < e | % Ay
3 — {ﬂ Select by Lasso T K
j}:' (ﬂ Select by Circle Select Features by Polygon Parser
v s x Iect featu res 181212 | Eﬁ Select by Line Select features from selectable @ VE Scrll:lt D P}I'thﬂﬂ
5 e > v _ ystern_Roads Iayers:)trhdrawmg a polygon
»f:r ;: /‘ E) ;emlockEIk Fields: Type: Functions:
Ry o Value
K ;})» 2 5 High : 1705.81 OBJECTID T Abs ()
75 (®) Number Am ()
: o Shape ) Cos()
Y Y d |:::IStrlng Exp ()
# Table ) -
. deod Fix
- B B O x 2. Open Attribute Table guocece Opate )
ape_Leng
Cand_CS9Meter MT4 Log (]
Shape_area Sin ()
OBJECTID® | Shape® | Id | gridcode | Shape_Length | Shape Area | POLY_AREA | PERIMETER | LS
3 1| Palygon 1 1 33.955706 55 457284 So4572e4|  33.9557aq| 1 POLY_AREA Sar ()
2 |Polygon 2 1 S0820743| 110507658  110.507858|  S0.07%48| 1 FERIMETER. Tan { )
3 [Polygon 3 1 0717796 817420785  617.429785| 11071796 1
4|Palygon 4 1 68.283195|  167.199805|  167.199805|  &Z283195 1 L5
5 [Polygon 5 1 68283195  167.199805| 167199805 /6E783195 1
& Polygon G 1 53283181|  167.199586  167.199586)/ 68283181 1|| [ |Show Codeblock .
7 |Polygon 7 1 68283181) 167199586  167.199 58283181 1 P& +]]-|]|=
10 n [E]S | /7 (50 out of 1342 Selected) = =
! A% V- ' . . uy cn
; - L 3. Right-click “LS” and
Glacial scars (not landslides) | .
_ choose Field Calculator

4. Type 1 to change selected features to
scarps, or 0 to change selected features to e load... | SIS
non scarps Ok Cancel




Run Tool 9

" 09 Create Scarp Lines from Scarp Polygons — O x
The 9-meter polygons
Input Candidates Input Candidates
~> |[Cand_CS9Meter MT4 | Scarp candidate palygons following the

performance of Tool 09. Only scarp

candidate polygons with the label of
| scarp will be converted into scarp
lines.

Thinning Cell Size (optional)

Leave this blank for now

oK Cancel Environments... < < Hide Help Tool Help




Tool 9 Output

° Untitled - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
BRAQAONQ UL« AR @/ BIEZRSSCER
TR ITIEGET

GEBED }ﬂi i Editorv| b M| S ot Ll G 3 M e -]
Table Of Contents a2 x
w[Blc8

£ £ Layers A
= 3 F\20181127_USFS$\20181212_SICCMTools\Sample_Datasets\Her,
= [ Scarps_CS9Meter MT4
= O Channels_12000_0Pixels
= [ Channels_5_0Acres

= [0 Channels_3_0Acres
= [0 Channels_1_0Acres
= Cand_CS9Meter MT4
I <all other values>
LS
o
1
= [ Cand_CS6Meter_MT6
M <all other values>
LS
o
=1
= O rock_polygons

= [0 Cand_CS3Meter MT13
0 <all other values>
LS
mo
(]
= O Mix_CS9Meter
<VALUE>
[]-47.34743881 - -4.975759888
[1-4.975759887 - 4.185684204
[ 4.185684205 - 49.99290466
= [ Resampled_DEM9Meter
Value
High: 1704.7

“Low: 111147

= O Mix_CS6Meter
<VALUE>
[1-103.9284439 - -7.916142393
[1-7.916142392 - 6.249607011
6.249607012 - 96.75300598
a Resampled_DEM6&Meter

Value
Uinl . 1708 00
< > gel&zun <

291097.323 5271973.272 Meters




727 R T O, S A SRR L5

New version

&7 09 Create Scarp Lines from Scarp Polygons — O
Input Candidates Thinning Cell Size (optiona
|Cand CSoMeter MT4 ~| @ The cell size used during the |

conversion of scarp polygons to sc
lines. A thinning cell size equal to t
w 3| cell size of the mixture raster is

recommended. Smaller thinning ce
sizes are possible, and result in scf
lines with more realistic shapes, bu

Thinning Cell Size (optional)

require more computation time and |}

. H _ produce fragmented scarp lines tha
Originally, this number was assumed to be 9 iy reducs the quality of CCM
reducing it makes for smoother scarp lines outputs.
| QK | | Cancel | |En~.rirunments... | | < < Hide Help | | Tool Help |
The user should choose the thinning cell size only if they feel that the scarp lines are too roughly drawn




Run Tool 10

=
]
i

10 Create CCM Package

| >

Raw DEM (1-meter)

Input Scarp Lines

| Scarps_CS9Meter_MT4 | &
Input DEM
Ly Raw_DEM LI =]

Method Used to Produce Scarps
Eer-iutonated 7]
Output Folder [Dpﬁl:lna;\
| - =

Option to save results

elsewhere (not common)

Cancel Environments... <« Hide Help

Scarps

lines:

Method Used to Produce

The method used to produce scarp

a headscarp.

Modifications.

+ Manual — drawn by an expert
mapper at the base or crest of

s Semi-Automated — produced
using tools of the SICCM

T Toolbox with the use of

Optional Modifications.

s Automated — produced using \
tools of the SICCM Toolbox

without the use of Optional

Tool Help

This run is semi-automated
because of how we manually
changed polygon classifications
and stream channel lengths




Tool 10 Output

e Untitled - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows

ORI FHHEE

KO BIZIASS &l

=

Help

B s 5 Editor~

ko

DR2E& L BB o (& [@%  ZEEE
Table Of Contents a2 x

= 3 F\20181127_USFS$\20181212_SICCMTools\Sample_Datasets\Her

= [ Scarps_CS9Meter MT4

= O Channels_12000_0Pixels
= [ Channels_5_0Acres

= [0 Channels_3_0Acres

= [ Channels_1_0Acres
= O Cand_CS9Meter_MT4
M <all other values>
LS
o
O
[0 Cand_CS6Meter_MT6
= O rock_polygons
2]

O Cand_CS3Meter MT13
=0
<VALUE>

[]-47.34743881 - -4.975759888

[1-4.975759887 - 4.185684204

[ 4.185684205 - 49.99290466
= [ Resampled_DEM9Meter

Value
High: 1704.7

“Low: 111147

= O Mi CS6Meter
<VALUE>
[1-103.9284439 - -7.916142393
[]-7.916142392 - 6.249607011
[0 6.249607012 - 96.75300598
= @ Resampled_DEM6Meter

Value
High : 1705.09

“Low: 1111.56

= [0 FlowAcc_3Meter
Value
. High : 1.30322e+006

P )

> gal=zn <

No new files were added to the map

A~ Catalog

S vch o XN A

>l gt| %o | [

LN

= E3J HemlockElk

A new folder was created
to store CCM results

= B Semifuto_Package CS59Meter MT4
3 cCM_DEM.EF

[~ CCM_scarps.shp

3 HemlockElk.gd

= [ Sample_Datasets
& HemlockElk
= [ SemiAuto_Package_CS9Meter MT4
® @ CCM_DEM.tif

TE

@
(c2]
®
=]

5= E

T

[ Database Servers

E3 D
@¢

-

<
|3 Catalog | 5] Search | [ ArcToolbox |

#E Add ArcGIS Server

> = CCM_scarps.shp
@ (3 HemlockElk.gdb
LowerMonture
& (3 Study_DEMs.gdb
&  HemlockElk
# @8 LowerMonture
IE National_Forest_System_Roads
B Rossi
& @ SICCMToolbox.tbx
= & A- Setup
&' 01 Create Inventory Mapping Project
5 02 Prepare Visualization Layers
a8 & B - Base Data Processing
5 03 Find Cell Size for Mapping
= & C - Determine Scarp Candidate Polygons
5 04 Create Mixture Raster
3’ 05 Create Scarp Polygon Candidates
= & D - Identify Non Scarp Features (Optional)
3 06 Digitize Stream Channels (Optional)
&' 07 Identify Rock Outcrops (Optional)
B E- Identify Scarp Polygons from Candidates
3’ 08 Eliminate Non Scarp Topography
= & F - Create Scarp Lines
&' 09 Create Scarp Lines from Scarp Polygo
= & G - Prepare Scarp Lines and Run CCM
& 10 Create CCM Package
& 11RunCCM
& H - Risk Estimation with SICCM Results
3 14 Create KMZ map for Google Earth
l’\ Buffer

oolboxes

atabase Connections
IS Servers

Add ArcIMS Server

292252.389 5268867.57 Meters




Run Tool 11

& 11 Run CCM

CCM Package
| F:\20181127_USFS\20181212_SICCMTools\Sample_Datasets\HemlockE| @

Contour Interval

11 Run CCM

Uses the Contour Connection Method
(CCM) to draw landslide deposits.

20 | Meters e
Mode Spacdng
20 | Meters e
Active Slope
4| )
— Read User Guide for help
5] | choosing these inputs
Mumber of Nodes used to Cutoff Tails {optional)
15 |
Mumber of Contours to skip during Cutoff (optional)
3
Modes, Connections, and Statistics for Individual Landslides (optional)
oK Cancel Environments... < < Hide Help Tool Help




Tool 11 Output

° Untitled - ArcMap
Eile Edit View Bookmarks |Insert Selection Windows Help
BRQOQIFKII e K-k BlEAAR ORI
NeEs L BBx o0 s 0w | ZEREEDN,
Table Of Contents 1 x

“«[Blc 8| E

Low: 0.0112649 ~

Debris flow deposits

Geoprocessing  Customize

Editor-| b M| A st ALy IS Ea A

= O Slope_6Meter
Value
l High : 453382

Low : 0.00803922

= O Slope_3Meter
Value
l High : 51.1202

Low: 0

= @ Raw_DEM
Value
High : 1705.81

“Low: 111142

=] Slope
Value
l High : 65.9228

Low: 0

= @ Hillshade
Value
High: 254

Low:0

= L3 F\20181127_USFS\20181212_SICCMTools\Sample_Datasets\Stu:
= [ National_Forest_System_Roads

= O HemlockElk

¥4

3’ 05 Create Scarp Polygon Candidates
= & D - Identify Non Scarp Features (Optional)
5 06 Digitize Stream Channels (Optional)

& 07 Identify Rock Outcrops (Optional)
= & E - Identify Scarp Polygons from Candidate:

3 08 Eliminate Non Scarp Topography
= & F - Create Scarp Lines

5 09 Create Scarp Lines from Scarp Polygo
= & G - Prepare Scarp Lines and Run CCM

3 10 Create CCM Package

& 11RunCCM
& & H - Risk Estimation with SICCM Results

& 11 Run CCM [135352_12132018]
& 11Run CCM [135145_12132018]
&' 11Run CCM [134722_12132018]

&' 11Run CCM [134353_12132018]
o £ 11 Bun COM 134118 121220101

this area to be mapped erroneously

o 3 14 Create KMZ map for Google Earth
Hi;: S imosan R N Bofter
- Toolboxes b
. oIz >
< > ‘ (Gl Catalog {% Search ] ArcToolbox |
e Roads mistakenly mapped as scarps led &

291776.198 5266953.77 Meters




more quickly, but does

The resampled DEM runs

consider smaller features

not

Run Tool 12

3 12 Create At-Risk Segments

N

CCM output polygons ~_

Input Elevation Raster

\i Resampled_DEMSMeter
Deposit Extents from Tool 11

L]
[

\‘I CI20ft_M520ft_ASddeg_BP3
Road Polylines

L]
[

| Mational_Forest_System_Roads

oK Cancel Environments...

L]
[

< < Hide Help

Road Polylines

Folylines representing road
centerlines. The polylines may be
individual features, or may be an entire
network of features.

Tool Help




Tool 12 Output

° Untitled - ArcMap

— X
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
QREQMQ 3« N-T N[O BN L EIRE
DBE& BB x (2o (b -[2m V[ EEEBE Editor=| b M| 2t L1 |15 e ] =
Table Of Contents el —— 71 A ArcToolbox 2x
“w[Blc 8@ . \ } ) ArcToolbox ~
- O Sopeiies At-risk segments > @ Dbt o
Value = & Analysis Tools
' High : 453382 & Cartography Tools
Of ro a d & Conversion Tools
Low: 0.00803922 1 @ Data Interoperability Tools
@ @ Data Management Tools
= O Slope_3Meter &) Editing Tools
Value . Geocoding Tools
l High: 51.1202 @ Geostatistical Analyst Tools
® ° Linear Referencing Tools
Low: 0 & Multidimension Tools
&) Network Analyst Tools
=] Raw_DEM @ @ Parcel Fabric Tools
Value @ & RiskToolbox
High : 1705.81 @ Schematics Tools
. Server Tools
“Low: 111142 @ SICCMToolbox
= & SICCMToolbox
= @ Slope = & A-Setup
Value &' 01 Create Inventory Mapping Project
I High : 65.9228 5 02 Prepare Visualization Layers
=] & B - Base Data Processing
Low:0 5’ 03 Find Cell Size for Mapping
= & C - Determine Scarp Candidate Polygons
= & Hillshade 5 04 Create Mixture Raster
Value 5 05 Create Scarp Polygon Candidates
High : 254 '/ = & D - Identify Non Scarp Features (Optional)
5/ 06 Digitize Stream Channels (Optional)
Low: 0 5 07 Identify Rock Outcrops (Optional)
= & E - Identify Scarp Polygons from Candidates
5 3 F\20181127_USFS\20181212_SICCMTools\Sample_Datasets\Stur ~ & 08 Eliminate Non Scarp Topography
= @ National_Forest_System_Roads & & F - Create Scarp Lines
— 5 09 Create Scarp Lines from Scarp Polygons
5 O HemlockElk = & G - Prepare Scarp Lines and Run CCM
Value 5 10 Create CCM Package
High: 1705.81 & 11RunCCM
=] % H - Risk Estimation with SICCM Results
Low: 1111.42 5 12 Create At-Risk Segments
5 13 Compute Risk Metrics for Segments
& 14 Create KMZ map for Google Earth
= v £ 0. Y
< > |[meien < > Catalog | [g) Search | [@) ArcToolbox |
Results 2 x
= B Current Session 7S
5 12 Create At-Risk Segments [141645_12132018]
@ & 11Run CCM [135352_12132018]
" 11 Run CCM [135145_12132018]
11 Run CCM [134722_12132018]
1 E* 11 Run COM 124253 121200101 ¥

291661.456 5272108.303 Meters




Run Tool 13

! 13 Compute Risk Metrics for Segrments — O X
Input At-Risk Segments 13 Compute Risk Metrics for
| Rick_Segments_Meter ﬂ Segments

Rebuilt Embankment Slope (Degrees) {optional)

| Examines the volumes of unstable soil
masses intersecting roadways and

| assigns costs associated with failure
of each soil mass. Costs include repair

Repair Rate {cubic yards/day) (optional) cost in dollars and the expected

| | duration of road closures.
Excavation Cost (dollars/oubic yard) (optional)

| \ Each input has a default value, but it is
recommended that users input their
own best estimates

Maximum Rebuilt Roadway Width (Feet) [optional)

Fill Cost (dollars fcubic vard) {optional)

Default values are based on two-lane paved highways in
| close proximity to urban areas. See Leshchinsky et al. (2018)
for more information.

Ok Cancel Environments...




Tool 13 Output

Identify
Identify from: | <Top-most layer>
=- Ri_sk_Segmems_Meher

Location: [ 286,786,252 5,270,630.459 Meters

Field Value

BLOCK_AREA 46862.322291
EMBSLOPE 26

Id 783
LENGTH_GEO  323.89615
LS_SLOPE 9.322612
OBJECTID 37

RP_COST 704241.299972
RP_COST_FT  662.890601
SHAPE Polyline
SHAPE_Length 0.001034
TIME_CLOSE  95.490346

Identified 1 feature




Run Tool 14

E! 14 Create

KMZ map for Google Earth

Map Document

Map Document

| F:420181127_USFSY20181212_SICCMTools\Sample_Datasets '|,Hemlu:|d=:E| [,'—_%

Mame of Data Frame (optional)

The ArcGlS map document {.mxd) file.

A

| Only layers visible in the map
document will be included in the KMZ

file.

Map Document created at the
beginning of this procedure

Name of data frame — only provide an input if you have
manually changed the data frame name (not common)

Cancel Environments... <« Hide Help Tool Help




Tool 14 Output

== Google Earth Pro - O X

File Edit View Tools Add Help

¥ Search

N47735'24%

Get Directions History

¥ Places -
v [¥/&3 My Places - / —‘ S0
v i i 7 y A ‘ |
> 40 Sightseeing Tour ® /-~ @Untitled Placemagk

v &7 Untitled Placemark
v B &S Temporary Places
v @I Layers
Y/ ED Risk_Segments_Meter
B2 Scarps_CS9Meter_MT4

D National Forest System Road
v B2 CI20ft_NS20ft_AS4deg_BP3
v @ Resampled_DEM9Meter (rdoa :
/&3 Resampled_DEM6Meter : S v . A |
v . v 4

ANREIST 24" W 113746'12 W113°45" :

»
»
»
»

L {9 Slope -

[] + | ¥
¥ Lavers

See the User Guide for
some Google Earth tips

v B2 Primary Database

b v F Borders and Labels

v Places

b ¥/ = Pphotos

E= Roads
8/ 3D Buildings
BIEP Ocean

& Weather

:,“r Gallery

@ Global Awareness |
[ More © 2018 Google

W NN

v Terrain

Google Earth

Imagery Date: 6/5/2016  47°32'01.75" N 113°48'28.80" W | elev 3897 ft | eye alt 30679 ft




You have completed the tutorial

If you have any questions with the steps described during this tutorial,

please refer to the Guide to Operation of the Scarp
Identification+Contour Connection Method (SICCM) ArcGIS Toolbox

for more information



Acknowledgements

This presentation was prepared with the support of United States Department of
Agriculture Forest Service Grant 17-CS-11015600-008

In accordance with Federal law and U.S. Department of Agriculture policy, this
institution is prohibited from discriminating on the basis of race, color, national
origin, age, or disability

Reference:
Leshchinsky, B., Olsen, M.J., and Bunn, M.D. (2018). “Enhancing Landslide Inventorying, Lidar Hazard

Assessment and Asset Management”. Final Technical Report, Oregon Department of Transportation, SPR786.



