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REVIEW OF OBJECTIVES AND APPROACH

See RED Lanes Evaluation Methodology Report for details
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OBJECTIVES OF THE RED LANES TOOLKIT

For a given location, assign a value that reflects its suitability for RED Lanes, differentiated by travel
demand, transportation system operations, and area design/context characteristics.

1. Major dimensions of RED Lanes suitability + enrichment elements for detailed differentiation
and implementation guidance.

2. Analyze conditions on an “areawide” basis to address inconsistencies in the details of line
geometries.

3. Create a consistent, predictable, and replicable process.
» Facilitate testing of measures
= Simplify updates to accommodate new/fresh data

= Allow CAMPO and partner agencies to engage with and revise the RED Lanes Suitability
process
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APPROACH — DIMENSIONS

1. Major dimensions of RED Lanes suitability.

a. Details of data sources, scoring rubrics, processing concepts are available in the RED Lanes
Evaluation Methodology Report

b. Suitability dimensions
a. Travel demand
b. Transit operations
c. Highway operations
d. Context and design
c. Enrichment variables
a. Detailed differentiators — Feasibility and Communities of Concern
b. Implementation Guidance — Nonmotorized propensity, TSP suitability, full-time suitability
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APPROACH — METHODS FOR MEASURING DIMENSIONS

2. Account for areawide conditions when measuring each dimension.

a. Ultilize spatial analysis to estimate typical conditions in a given area revealed by various linear
datasets.

= Since not all lines are digitized consistently, it is important to consider all lines within a
small area to combine measures from diverse datasets.

» Define “floating zones” as areas for which all available data points will be aggregated to
generalize conditions

The blue line and the red line represent the same
facility but have inconsistent GIS representation.

\ The blue line shows 700 transit riders on route A; the

2500 | 2500 § 2> 00 2500 —— Floating zone  req 1,800 riders on route B.
/

500 2500 2500 9/' . o , ,
Se__-” The total ridership within the floating zone is... 2,500.
2500 2500 0 0 O

700

~

1,800
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APPROACH — STREAMLINING PROCESSES

3. Create a consistent, predictable, and reliable process.
a. Ultilize standard geo-processing tools to develop measures.
» ArcGIS’s Spatial Analyst extension

b. Develop scripted process to sequence geo-processing tasks and minimize the effort required
to (re)run, modify, and update suitability estimates

= Python (arcpy)
» Provide a simple interface for ease of use
= ArcMap geoprocessing script interfaces
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TOOLKIT OVERVIEW

= The evaluation objectives are achieved through an ArcGIS-based &3 REDLanesTools.thx
Python toolkit

» The toolkit consists of several geoprocessing tools, most of which
focus on developing configuration files (.json format) that guide
spatial analysis procedures.

Copy Directory

Create a Carmnbination
Create a Dorminant Factor
Create a Factor

: Create a Linear Zurn Factor
= Some tools are used for data transfer and version management.

S E

Create a Simple Surface
Create a Weighted Crverlay
Fun surface analysis

Update Root Directory
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DATA AND WORKSPACE PREPARATION
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WORKSPACE ORGANIZATION — EVERYTHING IN ONE ROOT

» {Root directory}
= Configuration files

» |nputs geodatabase = 7 Root
= Qutput geodatabases & g config_files
. - H Fermaps

= Suitability & B TDDISP

= Detailed Differentiators # | A Inputs.gdb

= Implementation Guidance # |3 Output DetailedDiff.db

3 Qutput_lmpGuidance.gdb

= Remaps 3 Output_Suitability.gdb

» |nfo table with remap files for loading raster classification

details

= Tools
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WORKSPACE ORGANIZATION —“INPUTS" GEODATABASE

* Inputs geodatabase

= Contains a single feature dataset ("REDLanes”)
using the NC State Plane coordinate system
(WKID: 103122)

= All input datasets for the RED Lanes toolkit
have been imported to “REDLanes”, ensuing
consistent projection.

» “REDLanes” also includes a feature class of the
CAMPO boundary. This is used to ensure
consistent processing extents when running the
“‘Run Surface Analysis” tool.

= Existing Conditions Report

* Provides background information on raw data
sources, analysis metrics, and steps taken to
prepare the data to be used in the RED Lanes
evaluation process.

= 3 Inputs.gdhb
= 51 REDLanes

I@] BlockGroups_5LD

|E CAMPO_Bounday

@ CAMPO_CommunitiesOfConcern

IE] CommunitiesOfConcern

(=] Existing_Tran=wcFreq

[E) JTW TrantodeShare
PATP_2045_Transit_Fixed_Guidway Facilities
IE| MC_Route_Characteristics_wBufferData
|_'_-__'] MCEU_OTP intersections

|~ PlannedServiceFrequency_2024

(= PlannedierviceFrequency 2027
PlannedServiceFrequency_ 245

= Route_on_tirne_perf

=] ROW_Analysis

Transit_Ridership

TRM_2013Roads_Pr

|*=] TRM_LoadedHuwsy_ 2013

|| TRM_LoadedHney_2045

RED LANES EXISTING CONDITIONS

INTRODUCTION AND SUMMARY OF CONTENTS

|=] TRM_Outputs_2045

|E]] TRM_TAZ_2013

=] TRM_Widenings

B UMM Walkficcess 2014
@ WifalkAccessTalobs
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INPUTS DETAILS

* Input geodatabase = 3 Inputs.gdb

= BlockGroups_SLD = 29 REDLanes
. \E) BlockGroups_SLD
= Source: EPA Smart Location Database extract &) CAMPO_Bounday

@ CAMPO_CommunitiesOfConcern

= Use: intersection density (field=D3b) B e
= CAMPO Boundary: |~ Existing_TranSvcFreg
- @ T TranhdodeShare
= Source: CAMPO MTP_2045_Transit_Fixed_Guidway_Facilities
. . . |E] MC_Route_Characteristics_wBufferData
= Use: set consistent processing extents for all surfaces ) NCSU OTP intersections
= CAMPO_CommunitiesOfConcern =] PlannedServiceFrequency_2024
- I~ PlannedServiceFrequency_2027
= Source: CAMPO PlannediervceFrequency 2045
. yn . _ = Route_on_tirme_perf
= Use: number of communities of concern served (field=overlap_count) =) ROW Analysi
= Existing_TranSvcFreq Eﬁzsi;a?;d;”zipp_
. oo 2 aadsi_Pr
= Source: Wake Bus Plan GIS files (=) TRM_LoadedHugy_2013
o . “| TRM_LoadedHwey 2045
= Use: existing number of buses per hour on each segment during %mm'e'juatpzts i
peak (field=BusPerHrPk). (&) TRM_TAZ 2013
= MTP_2045 Transit Fixed Guideway Facilities e L
= Source: CAMPO B walkiccessTolobs

» Use: masking suitability results for corridors with fixed guideway
ongoing studies
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INPUTS DETAILS (cont.)

* Input geodatabase
= NCSU_OTP_intersections

= Source: generated as part of the RED Lanes study based on input
from NCSU Wolfline staff

= Use: Highlight intersections that cause on-time performance issues
for Wolfline buses.

= PlannedServiceFrequency {year}

= Source: Wake Bus Plan GIS files, MTP

= Use: number of buses per hour on each segment during peak in the
named year (field=BusPerHrPKk).

= Route _on_time_ perf

= Source: generated as part of RED Lanes study based on transit
agency route shape files and on-time performance tables.

= Use: Route-level on-time performance rates (field=Pct_OnTime)
= ROW Analysis

= Source: generated as part of RED Lanes study based on NCDOT
route characteristics shape file and Microsoft Building Footprints
database.

= Use: ROW analysis for feasibility ranking (field=bld_pr_mi)
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=Ny | Inputs.qdb
= 51 REDLanes

@ BlockGroups_SLD

|E] CAMPO_Bounday

@ CAMPO_CommunitiesOfConcern
[E] CommunitiesOfCancern

(=] Existing_Tran=wcFreq

@ T TranhdodeShare
PATE_2045_Transit_Fixed_Guidway Facilities
|E] MC_Route_Characteristics_wBufferData
IE MCEU_OTP intersections

(=] PlannedierdaceFrequency_ 2024
I~ PlannedServiceFrequency_2027
PlannediervceFrequency 2045
E Route_on_tirme_perf

=] ROWY_Analysis

Transit_Ridership
TRM_2013Roads_Prj

|=] TRM_LoadedHwey_2013

|| TRM_LoadedHwey_2045

|=] TRM_Outputs_2045

(B TRM_TAZ_2013

|~ TRM_Widenings

B UMM Walkficcess 2014

@ WifalkAccessTalobs
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INPUTS DETAILS (cont.)

* Input geodatabase 8 @ Inputs.gdb

= Transit Ridership =l [0 REDLanes
@ BlockGroups_SLD

= Source: Triangle Regional Model (E CAMPO, Bounday
» Use: Route-level peak and daily ridership forecasts in 2045 [El] CAMPO_CommunitiesOfCancern
(fields=DAILY_RIDERS, PK_SHR_R) B CommunitiesOfCancem
« TRM_2013Roads_pr] =i
= Source: Triangle Regional Model rr:]ﬂgF'R_EMS_Er;nsit_Fir-;ec_LGuigw;y_Eacilities
= Use: Number of lanes data for feasibility ranking (field=LANESDIR) B o s
= TRM_LoadedHwy 2045 %E:aﬂﬂEjgewiteirfquencnigii
= Source: Triangle Regional Model (NCSU segment flag added Pl
manually as part of RED Lanes study based on input from NCSU (=) Route_on_time_perf
Wolfline Staff) (= RDWT.E-.n_aI}fsis _
= Use: Traffic volume (TOTDLYVOL), bus speed (MIN_PK_BUS_SPD), e
vehicle delay (MIN_PM_CFF_SPND), v/c ratio (MAX_PM_VC), =) TRM_LoadedHuy 2013
segments that routinely pose on-time performance challenges for (=) TRM_LoadedHiy_2045
Wolfline routes (NCSU_OTP) (=) TRM_Outputs_2045
= TRM_Outputs_2045 e
= Source: Triangle Regional Model (ED) UMM _Walkfccess_2014

. . - . B wialkl Tolob
= Use: Peak-hour volume shares for full-time-suitability ranking ol ¥l Areesillalohs

(field=PM_SHARE)

Note: multiple extracts of TRM data were used throughout the development of RED Lanes evaluation process. It is likely the many feature classes
listed here could be consolidated in a smaller number of extracts.
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INPUTS DETAILS (cont.)

* Input geodatabase = 3 Inputs.gdb

= TRM TAZ 2013 = ' REDLanes
- - . . @ BlockGroups_SLD
= Source: Triangle Regional Model &) CAMPO_Bounday
.. . . . El| CamPO C ities OfC
= Use: Activity-unit density (field=AU_DENSITY) % S s
= UMN_WalkAccess_2014 % f;;tigﬂfr:”dﬂvgﬁffq
_lrankloge are
= Source: University of Minnesota Accessibility Observatory MTP_2045_Transit_Fixed_Guidway.Facilities
. . . . . |E] MC_Route_Characteristics_wBufferData
= Use: Walk access to jobs for nonmotorized propensity ranking ) NCSU OTP intersections
(f|e|d=JT_LONG) (=] PlannedSerdceFrequency_2024

I~ PlannedServiceFrequency_2027
PlannediervceFrequency 2045
E Route_on_tirme_perf

=] ROWY_Analysis
Transit_Ridership
TRM_2013Roads_Prj

|=] TRM_LoadedHwey_2013

|| TRM_LoadedHwey_2045

|=] TRM_Outputs_2045

(B TRM_TAZ_2013

|~ TRM_Widenings

B UMM Walkficcess 2014

@ WifalkAccessTalobs
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WORKSPACE ORGANIZATION — CONFIGURATION FILES

=l EJ Root
# [ config_files

| ActivibyDensity, s0n
| BusSpeedjson
ContextDesign.json
| DD_Combojsan
| DD_Combaobasked.json
DD_CormmunitiesCfConcern.san
DD_Feasibility_Murmberlanes.json
- DD_Feasibility_Owerlay.json
. DD_Feasibility_ROW,json
. DD_Feasibility_Widening.json
DD_Suithdask.json
- FixedGuidewayhdask,json
# [ rernaps
® B Tools
# LA Inputs.gdh
# |3 Output_DetailedDiff.gdb
# L3 Qutput_lmpGuidance.gdb
# L8 Qutput_Suitability.gdhb

= Configuration files store information about surface objects:

» \Where source data are stored (the inputs geodatabase,
e.g.)

» Dependencies on other surface objects (an overlay that
depends on two factors, e.g.)

» Processing parameters and reclassification specifications

= Use the “Run Surface Analysis” tool to create the resulting
raster for the specified surface configuration (.json) file as well
as all prerequisite files. (Warning! All existing files in the output
geodatabase are deleted when this tool is run.)
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WORKSPACE ORGANIZATION — OUTPUTS

| 3 OQutput_DetailedDiff.gdb

| Qutput_|mpGuidance.gdb
3 Output_Suitability.gdb

= Qutput surfaces must be written to a geodatabase g%;zgﬁf’;miw

[+ ﬁ ContextDesign

-
+

m @A

» There are three separate output geodatabases for the RED Lanes & BB FxedOuidewsyMask
evaluation process: . % mgt]hwaﬁps_owuay
= Qutput Suitability: contains all rasters pertaining to RED Lanes m% OnTimePerf_Combo
Suitability (example to right) 880 Or TomePorf NOSU Secs
= Qutput DetailedDiff: contains all rasters pertaining to the - U
development of Detailed Differentiator measures # g RED_Lanes_Suit_Raw_Mask
. . .. [+ RED_Lanes_Suit_Raw_mask_FG
= Qutput_ImpGuidance: contains all rasters pertaining to the % B Trafficyolume

# B TransitOps_Cwerlay
# B TransitRidership

[+ @ TrawelDermand

# B TrmSecFreq_2018
# B TrmSvcFreq_2024
# B3 TrnSvcFreq_ 2027
[ @ TrnSecFreq_ 2045
= 3 TrnSwcFreq_owverlay
[+ ﬁ W _ratio_HwyOps
# B3 vehicleDelay
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WORKSPACE ORGANIZATION — REMAPS

= A key component of the evaluation process and each
configuration file is the potential need to reclassify
rasters. For example, continuous-value estimates of
transit ridership by route are classified into 10 ordinal
RED Lanes suitability scores.

= Reclassification details can be saved to/loaded from
an ArcGIS INFO table. The remaps folder contains
the INFO table and a collection of reclassification
subtables.

» In ArcCatalog, these appear as tables within the
remaps folder.

= In the file system, these appear as a folder
called “info” with a collection of files inside it.

» These simplify the process of reviewing and updating
configuration files and will be discussed further in the
next section.

= rernaps
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|

v

activity_density

bus_speed
dd_communitiesofconcern
dd_feasibility_combo
dd_feasibility_combo_rmask
dd_feasibility_nurnberlanes
dd_feasibility_owverlay
dd_feasibility_row
dd_feasihility_widening
ig_fulltirne_phtransit
ig_fulltirne_phwal
ig_nonmotor_prop
ig_tsp_transit_otp
ig_tsp_wc_ratio
ig_tsp_wehicle_delay
intersection_density

nciu_otp

ah_tirne_perf

IEI teafFic vnhiirma
Date rmodified Type
2142020 10:48 Ak File folder
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WORKSPACE ORGANIZATION — TOOLS

= The tools directory contains the RED Lanes toolbox and supporting calcs
resources, including _ap_CopyDirectory.py

= Calcs folder — contains calculation expressions for use in ArcGIS -ap-Cresterombe Py
field calculation. These support input data preparation (processing
native TRM fields to populate a user-added field, e.g.).

= Python scripts — the scripts that power the toolbox. Users do not
need to open, edit, or run these scripts directly and are
discouraged from doing so.

_qp_CreateDorninantFactorpy
_qp_CreateFactor.py
_gp_CreatelinearSumFactorpy
_qp_CreateSurface.py
_qp_CreateMeighted Overlay. pry
_gp_run_surface.py

o (@ (@ [0 [0 @ (% @ e

_qp_UpdateRootDirectory.py
E‘ CCTaols.prec

a RECLanesTools.the

7 Copy Directory

5 Create a Combination

5 Create a Dominant Factar
5’ Create a Factor

&' Create a Linear Sum Factor
5 Create a Sirnple Surface
37 Create a Weighted Owerlay
5 Run surface analysis

& Update Root Directory
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MANAGING AND SHARING WORKSPACES

Config files contain full path references to input datasets and other
config files. For this reason, moving and copying files to other root
directories should be done using the RED Lanes toolbox:

—————————————————————————————————————————————————————————

» Use the Copy Directory tool to handle process versioning within the

same root directory. © & Create a Combination
= Create a Dominant Factor
5 Create a Factor
5 Create a Linear Surn Factor
0 Create a Simple Surface

U Create a Weighted Owverlay

= Use the Update Root Directory tool when moving or replicating the
process across different root directories.
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USING THE “COPY DIRECTORY” TOOL

= The process of setting up the entire set of surface configuration files
can be onerous. To simplify setup for alternative &9 REDLanesToolsthx
versions/vintages/scenarios within the same root directory, use the
“Copy Directory” tool.

5 Create a Cormbination
= Create a Dominant Factor

= The tool copies configuration files and resets each json’s path. o

= Optionally, a “reference workspace” can be reset as well. This can be &7 Create a Linear Surn Factor
the root directory or a subdirectory (like an alternative “inputs” &7 Create a Sirmple Surface
geodatabase, e.g.). E Create a Weighted Owverlay
= Use this option if copying a configuration while linking inputs to a 5‘.‘; RSO e Al psis
different input geodatabase. 5 Update Roat Directary

= |f making a copy simply to test alternative analysis parameters
(but not different input data), this option is not needed.
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USING THE “COPY DIRECTORY” TOOL

Directory to copy {config_dir}

Destination directory: {new_config_dir}
Old reference workspace: {input_gdb}

New reference workspace: {alt_input_gdb}

Directory ko copy

| K \ProjectsVCAMPO Tools\Rootconfig_Files

Destination directory

| K \ProjectshCAMPO Toals\Roatconfig_Files_w0.2_test

Cld reference warkspace (optional)

| K\Projects\CAMPOY Tools\Root Inputs. gdb

Mew reference workspace (optional)

| l;:'l,Pru:ujeu:ts'l,c.ﬁ.MPO'l,Tools'l,Rnnt\,Inputs_vD.2_test.gdb

Copy Directory

Make a copy of a directory containing json
files used to define various surfaces

(factors, owverlays, etc.). A well-formed
directory will include references to feature
classes in a common workspace. When
duplicating a directory, the option is given to
re-set the common workspace for the
referenced feature classes.

| |Envimnments... | | << Hide Help |

Tool Help |

« The “Copy Directory” tool will generate copies of config files in the “Directory to Copy” within the “Destination

Directory.”

» In this example, the new files will need to refer to an alternative set of inputs (perhaps data updates or an alternative
scenario), so the “Old Reference Workspace” and “New Reference Workspace” fields identify that previous
references to “Inputs.gdb” should now point to “Inputs _v0.2 test.gdb.” If these fields are blank, the new config files

will continue to reference input data from the origin “Inputs.gdb”

CAM RENAISSANCE PLANNING \\\I)

DATA AND WORKSPACE PREP




USING THE “UPDATE ROOT DIRECTORY” TOOL

» Migrating data and configuration files to a new root directory (to a

new server, e.g.) requires maintaining a consistent file structure &9 REDLanesTools.thx
and updating the path to the root directory. The “Update Root 7 Copy Directary
Directory” tool simplifies this process. 7 Create a Combination

= Create a Dominant Factor

= Procedure: 4
5 Create a Factor

1. Copy the existing root directory and all sub-folders & Create a Linear Sum Factor
(including input data and configuration directories) to the & Create a Simple Surface

new root directory.

2. Copy the path of the old root directory as the “old root
directory” input into the tool dialog. ' Update Root Directary

U Create a Weighted Owverlay
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USING THE “UPDATE ROOT DIRECTORY” TOOL

= Migrating data and configuration files across folders or servers iy :'“' bias
requires maintaining a consistent file structure and updating the B = configfiles
path to the “root directory” (see “Organization of Data” slide). The i 'gj:::fgitanedmgdh
“update root directory” tool helps simplify this process. N o Output ImpGuidance. gdb
- Procedure » . Cutput_Suitability.gdb
. . . . . . ‘ortnance Metrics bk
1. Using the file system, copy the existing root directory (A) " Tools
and all sub-folders (including input data and configuraton 1
directories) to the new root directory (B). |1 ThisPC > Documents > ArcIS
"""""""""""""""" Name
Zloud Files -
-
ds -+
o
ts -
o

armmance bdetrics
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USING THE “UPDATE ROOT DIRECTORY” TOOL

= Migrating data and configuration files across folders or servers Somgble SRy W
requires maintaining a consistent file structure and updating the :— config_files
path to the “root directory” (see “Organization of Data” slide). The ° i EE:::fg;nedmﬁlgdh
“update root directory” tool helps simplify this process. N i o bR
= Procedure: & Output_Suitability.gdb
: trics rEAaps
2. Copy the path of the old root directory (A) and paste it as SRR Tools
the “old root directory” input into the tool dialog (see next
slide).

3. Copy the path of the new root directory (B) and paste it as
the “new root directory” input into the tool dialog (see next =
S“de) Zloud Files

ds

config_files

Inputs.qdb
Dutput_DetailedDiff.qdb
Output_ImpGuidance.gdb
Dutput_Suitability. gdb

1ts | FErmaps

LI T T T T

Taals

armmance bdetrics
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USING THE “UPDATE ROOT DIRECTORY” TOOL

..gﬂ Update Root Directory

Fiolders with surface jsons Update Root Directory

CriUsershabel\Documentst ArcGISi Rootconfig_files -

When transferring files, paths to

fashior| using this tool. Simpl

original root directory as a string

Suitability toolkit), and point to a
directory.

Qld root (tvpe as string)
| K:iProjects\CAMPOToolsiRoot

Mesy rook

| C:\Usersiabell,DocumentsiArcGISRook |
A

y N

directory where the config (JSON . 4
e R R eeed  example, the root directory has been copied from

is provided for the CAMPO Red L

Folders with surface jsons:

directory B shown in the previous slides). In this

@ and co figuration ﬁlles may be br .. . . .
e e r.aneed This input should point to any folders with copied

L R RN configuration files (the “config_files” folder in

1

4

a network drive (K:\Projects...) to a local drive
(C:\Users...).

Old root: The original root directory for the
configuration files in the folder(s) specified above
files (the “config_files” folder in directory A shown

in the previous slides). The input takes a string,
since the data may be shared from an original
source that is not accessible from its new
location. For example, the directory

| 0] 8 | | Zancel | |Envir0nments... | | << Hidz Help | | Tool Help |

New root: The new root directory to

“K:\Projects\CAMPO\Tools\Root” is unlikely to
exist on most computers, so the user cannot

which the input data and configuration | simply navigate to that folder. Nevertheless that

files have been copied. References in
the configuration files will be updated “K:\Projects\CAMPO\Tools\Root” is
to point to this new location. the default value in the tool interface
since this is the original directory of

the RED Lanes suitability config files
and input data.

CAM RENAISSANCE PLANNING \\\l) RS-27

directory is still referenced by the copied json
configuration files and needs to be searched for
and revised to match the “new root” input (next
field).
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GEOPROCESSING TOOLKIT INTERFACES
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SECTION OVERVIEW

This section explains the tools in the RED Lanes
toolbox and provides a walkthrough using the tool
interfaces to configure, run, and manage all aspects of
the RED Lanes evaluation process.

= Inputs.gdb

= [0 REDLanes
BlockGroups_SLD
CAMPO_Bounday
@ CAMPO _CommunitiesOfConcern
l@ CommunitiesCfConcern
Existing_TranSwcFreg
@ 1T Trantdodeshare
FATP_2045_Transit_Fized_Guidway_Facilities
MC_Foute_Characteristics_wBufferData
[%] NCSU_OTP intersections
Planned3erviceFrequency_2024
= PlannedZerviceFrequency 2027
Planned3ervigekeequency_ 2045
Route_on_tire_gerf
[ ROM_Bnalys|:

= QOrganization of data inputs, configuration
information, and outputs simplify the process (see
“‘Data and Workspace Preparation” section above).

» ArcGIS Toolbox designed to facilitate creation and
management of hierarchically-related metrics
(surfaces).

=)

‘ REDLanesTalpld.thy
E Copy Diteckory
' Create glCarmbination —
5 CreateMmantFactnr
57 Create a Factor ]
57 Create a Linear Sum Fa - - =

/.
E7 Create a Simple Surface - =
..if Create a Weighted Cwerlay s
-
e

= = See “RED Lanes Evaluation Methodology” document
[= for explanation of measures and general approach.

5 Run surface analysis
" Update Root Directory
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RED LANES TOOLBOX

TOOLS
= Create surface object configuration files (.json format)
&3 REDLanesToals.thx = Simple surface
Z" Copy Directory = Factor

E" Create a Combination Dominant Factor

Z" Create a Dominant Factor Linear Sum Factor
&7 Create a Factor Weighted Overlay

._ﬂ Create a Linear Sum Factaor = Combination
5 Create a Simple Surface

E Create a Weighted Owerlay
Z Run surface analysis
2 Update Root Directory

= Copy a directory of configuration files*

= Update the root directory when moving an entire set of configuration
files and input data to a new location*

= “Run surface analysis” — using a specified configuration file, create a
raster output based on the chosen surface and all prerequisite
surfaces

*See “Managing and Sharing Workspaces” in the previous section for more information on
the use of each tool.
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RED LANES TOOLBOX — TIPS

Geoprocessing Options >
General
o == -P@ Owerwrite the outputs of geoprocessing operations
= You may need to run ArcGIS as Administrator or work on a : [ Log geopracsssing operations to a lag fe
local drive rather than a network drive since many of the tools | ackaround Pracessing
. : o ,
require read/write permissions. : Clenabe NoFeatin 0
= The tools that create surface object configuration files work | Appear for hor long (ssconds)
best when the option to overwrite geoprocessing outputs is A stay up f Error acaurs
ena b | ed Script Toaol EditorDebugoer
« . . ” . Editar: | |
» In ArcMap, the “Geoprocessing Options” dialog can be . | B
. . . ; ebugger:
found in the main window’s menu bar under
“Geoprocessing” >> “Geoprocessing Options...” ModelBuidr
[«] When connecting elements, display valid parameters when maore than one is
available,

Results Management

Keep results younger than: 2 Weeks e

Display J Temporary Data

[+] &dd results of geoprocessing opetations to the display
[ ]results are temparary by default

about geoprocessing opkions | oK | | cancel |
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RED LANES TOOLBOX — SURFACE TYPES

TOOLS
= Different “surface” types:
&3 REDLanesTools.thy = Simple surface — Uses an existing raster
- & CopyDirectory, = Factor — simple rasterization of vector data
Z Create a Combination = Dominant Factor — Uses grouping and weight fields to
Z" Create a Dominant Factor generate a raster containing the indices of the dominant
&7 Create a Factor | gl:oup , . .
& Create a Linear Sum Factor = Linear Sum Factor — Simple summation of attribute values
37 Create a Simple Surface | _ offinearieatures. _ _ _
& Create a‘\Weighted Overlay = Weighted overlay — weighted averaging of overlapping surface
R B e e Lt LB ’ values.
y R rf lysi N : :
&- Uur; " F.?EE ag-a > = Combination — combine overlapping surface values to calculate
5 Update Root Directory 2 new value.

= See “PYTHON TOOLKIT DOCUMENTATION?” section for details of
each surface type.
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COMMON ELEMENTS OF SURFACE CREATION

» Details of objects are stored in .json files (“JSON file” field in script
tool dialogs) for easy updates and processing

@ REDLanesTools.thx = Description field offers an opportunity to give the surface object a

EC':'F'}“D”’E“':"T brief description that might be easier to understand than the .json

| .3; Create a Cambination name itself
S/ Create a Dominant Factor = “Remap groups” can be specified to automate reclassification of
5 Create 3 Factor resulting rasters as needed.
§ Create aLinear Sum Factor i = See RED Lanes Evaluation Methodology Report for threshold
.E Create a Simple Surface details

_________ 5/ Create a Weighted Overlay » See “PYTHON TOOLKIT DOCUMENTATION” section for
5 Run surface analysis illustrations of raster reclassification

2 Update Root Directory
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COMMON ELEMENTS OF SURFACE CREATION

» “No data value” specifies how to reclassify any parts of the resulting
raster that are missing data (see “PYTHON TOOLKIT

&9 REDLanesTools.thx DOCUMENTATION” section).

- & CopyDirectory, = For many factors, the No Data Value will be set to 0 or 1,
&7 Create a Combination indicating that if no data are present in the resulting raster, there
&' Create a Dominant Factor | is no suitability or very low suitability.
& Create a Factar = For adjustments, the No Data Value will generally be set to 0

(zero), indicating that no adjustment should be made in areas

Create a Linear urm Factor . .
5 where no data are present in the resulting raster

&7 Create a Simple Surface i
& Create a Weighted Overlay | " Keep unmapped values’ specifies what to do with values that fall
. e W MR TR | outside the ranges specified in the remap groups. (Note: It is rare to

S Run surface analysis leave any unclassified values, so usually this option has no bearing
5 Update Root Directory on the output raster.)

= |If True, unmapped values will be retained during reclassification

» |If False, unmapped values will be converted to “NO DATA”
during reclassification and reclassified based on the No Data
Value.
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SIMPLE SURFACE INPUTS

Simple surfaces record the location of existing raster data for use in downstream analyses (see “PYTHON
TOOLKIT DOCUMENTATION” section).

TP REDLanesTools th = Raster — the path to an existing raster dataset
Z Copy Directory
.ﬁ; Create a Combination
..‘E' Create a Dominant Factaor

37 Create a Factor

__________________________________________________________________

..-E' Fun surface analysis
2 Update Root Directory
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FACTOR INPUTS

Factors convert vector data to raster data (see “PYTHON TOOLKIT DOCUMENTATION” section)

‘ REDLanesTools thx
Z Copy Directory
..if Create a Combination
&0 Create a Dorminant Factor

____________________________________________________________________

&7 Create a Simple Surface
E Create a Weighted Owerlay
E Fun surface analysis

2 Update Root Directory

Reference feature class — the vector features to convert to a raster dataset

Weight field — the field in the reference feature class to reference to “weight” the
resulting raster dataset (optional depending on “Analysis method”)

Where clause — sets criteria for which features in the reference feature class to utilize
or ignore when converting to a raster dataset

Analysis method — the measure (sum, mean, count, e.g.) to report in the resulting
raster dataset

Cell size — the size of the cells in the resulting raster dataset (in units equal to the
linear units used by the reference feature class’s spatial reference system)

Neighborhood size — the radius of the floating zone used to analyze the features in
the reference feature class to convert to a raster dataset (in units equal to the linear
units used by the reference feature class’s spatial reference system)

Output units — for certain analysis methods, it is possible to specify what units the
resulting raster values will be in. Remap values should reflect the chosen output
units.
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DOMINANT FACTOR INPUTS

Dominant Factors use grouping and weight fields to generate a raster containing the indices of the dominant
(or least dominant) group (see “PYTHON TOOLKIT DOCUMENTATION” section)

&3 REDLanesTools.thy Input fields match those of “Factor” except as noted below.
5 Copy Directory = Value field — the field in the reference feature class by which to weight
5 Create a Combination features in the rasterization process. Feature weights are summarized
& Create a Dominant Factor for each distinct value in the “group field” and the group with the
""""" 5" e highest weighted total is identified by its index in the output raster
5 Create a Linear Surn Factar dataset.
&7 Create a Simple Surface = Group field — A field that groups features into distinct categories. When
7 Create a Weighted Overlay analyzed, the dominant factor will generate a raster with the index

value of the “group” with the greatest sum of feature values (provided

S Run surface analysis in the “Value field” in each cell.

2 Update Root Directory _ _

» Inverse — If checked, return the raster index of the group with the
lowest total feature values in each cell rather than the highest value. If
multiple groups are missing (meaning more than one “lowest” group
exists), the first index among lowest groups is returned in the raster.
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LINEAR SUM FACTOR INPUTS

Linear Sum Factors provide simple summation of attribute values of linear features instead of length-weighted
sums. (see “PYTHON TOOLKIT DOCUMENTATION” section)

&3 REDLanesTools.thy Input fields match those of “Factor” except as noted below.
5 Copy Directory = |D field — the field in the reference feature class that uniquely identifies
Z Create a Combination each line. This field is required to incorporate a reliable count of line
Z" Create a Dominant Factor features in the neighborhood.

__________________________________________________________________

____________________________________________________________________

..iﬂ Create a Weighted Owerlay
Z Run surface analysis
2 Update Root Directory
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WEIGHTED OVERLAY INPUTS

Overlays create a new surface by overlaying two or more existing surface objects (see “PYTHON TOOLKIT
DOCUMENTATION” section)

‘ REDLanesTools.thx » Input surface json files — list of the json files defining the
" Copy Directo surfaces to be overlaid to create the resulting raster.
5 Copy ry
E7 Create a Combination = Weights — the relative weight of each input surface in the
E‘ Create a3 Dorminant Factar resulting raster. The list of weights parallels the list of input
= Create a Factor json files, so attention must be paid to the order of items in
each list.

E Create a Linear Sum Factar _ _
= Best practice: the sum of the weights should add to 100.

= Results mapped from/to/by — these parameters define the
B i/ AR Er/ PN | evaluation scale of the resulting raster to be produced by the

E'E Run surface analysis overlay. Generally, for the RED Lanes Suitability toolkit, the
5 Update Root Directary default values should be used:

= From: 0

= To: 10

= By: 1
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COMBINATION INPUTS

Combinations create a new surface by combining a base surface with one or more adjustment surfaces (see
“PYTHON TOOLKIT DOCUMENTATION” section)

&P REDLanesTools.thx » Base surface — the combination will modify the data in this

~ F CopyDirectary surface’s output raster based on the values in the adjustment

i _3; Crasts o Cormbie Sisn surface rasters, combination type, and processing parameters.
&,‘ Create a Dominant Factar = Adjustment surfaces — The raster data to combine with the base
37 Create a Factor surface to produce modified values. Multiple adjustment surfaces
Z" Create a Linear Surn Factor can be listed.

&7 Create a Simple Surface
E Create a Weighted Owerlay
.H Fun surface analysis

2 Update Root Directory
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COMBINATION INPUTS

Combinations create a new surface by combining a base surface with one or more adjustment surfaces (see
“PYTHON TOOLKIT DOCUMENTATION” section)

&3 REDLanesTools.thy = Apply limits/apply above value/apply below value — if the “apply
' CopyDirectory, limits” option is selected, only certain values in the base surface will
& Create a Combination | be modified — those above the “apply above value” and those

&0 Create a Dorminant Factor
= Create a Factor

below the “apply below value.” All other base surface values will be
retained without modification. Not applicable for “lookup” combos.

' Create a Linear Surn Factor = Combo type — the modification logic depends on the combination
3? Create a Simple Surface type: _ . _ _ _
3 Create a Weighted Overlay = Calculation: perform simple mathematical operations to modify

the values in the base surface based on values in the
adjustment surface(s)

= Conditional: modify values in the base surface where certain
conditions apply in the adjustment surface(s)

» Lookup: modify values in the base surface based on specific
combinations of values with adjustment surfaces as specified
in a lookup table.
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COMBINATION INPUTS

Combinations create a new surface by combining a base surface with one or more adjustment surfaces (see
“PYTHON TOOLKIT DOCUMENTATION” section)

&P REDLanesTools.thx = Adjustment surface params — specifications for how to modify the
= Copy Directo values in the base surface based on the adjustment surface(s). The list

— 2. = 0Py Leeisl ey of params parallels the list of adjustment factors, so attention must be

& Create a Combination i paid to the order of items in each list. The format of the parameters to

Create a Daominant Factor enter depend on combo type:

= Conditional: Comma-separated list as follows: {conditional
evaluation}, {value if true}, {value if false}

= Example: “==1, 801, Base”

Create a Simple surface = Interpretation: If the adjustment surface value is equal to 1,
Create a Weighted Crwerlay alter the base value to be 801, otherwise use the base value

Rur surface analysis = Calculation: Comma-separated list as follows: {primary arithmetic
operation}, {adjustment factor modification}

= Example: “+, /3.0”

= |nterpretation: Increase the base surface value by the value
in the adjustment surface divided by 3

» Lookup: The column name in the lookup table that corresponds to
the values in the adjustment surface
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COMBINATION INPUTS

Combinations create a new surface by combining a base surface with one or more adjustment surfaces (see
“PYTHON TOOLKIT DOCUMENTATION” section)

‘ REDLanesTools.thx = Apply calculation bounds/Calculation lower bound/Calculation
~ F CopyDirectory, upper bound — if the “apply calculation bounds” option is selected,
' Create a Combination the results of the calculation will be capped based on the

R R WA S e | “calculation lower bound” and “calculation upper bound” values.

g Erea:e : EDT'HEM Flei Applicable for “calculation” combinations only.

FE3dte a racoar
' Create a Linear Surn Factor " Lookup table\Base value column\New value column — The table

- : that defines what values will be yielded by specific combinations of
5 Create a Simple Surface : « ”

- : base and adjustment values. The “base value column” refers to
5: UrEatEVEIG e, Doy values in the base surface. The new value column defines resulting
5 Run surface analysis values. Adjustment factor values are looked up from columns as
2 Update Root Directory specified in the Adjustment Surfaces Params input. Applicable for

“lookup” combos only.
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DETAILED IMPLEMENTATION STEPS — RED LANES SUITABILITY

RED Lanes
Suitability

Raw

Transit

Travel Context and

Transit Ops

Highway Ops

service mask

Demand

Design

Bus Speed

l Fixed
Transit

Service mm Vehicle Delay
Frequency

Activity
Density

Intersection
Density

guideway
mask

On-Time
Performance

Transit
Ridership

-| gl e B vrao
EAER
- Intel\rls(fasctiJons _
EN
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SUITABILITY — TRAVEL DEMAND

RED Lanes
Suitability

|
Travel

Demand

Transit
Ridership

Volume

[
Raw
Suitability
]
|
|
|
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SUITABILITY — TRAVEL DEMAND — TRANSIT RIDERSHIP

.a Create a Factor

Remap groups: load from

{remaps_dir}/transit_ridership

IS0 File

JSON file JSON file:

Weight field: DAILY_RIDERS

The JSON configuration file output. if you
select a file that already exists, this
geoprocessing form will be updated to reflect
the content of the existing config file. You
can then modify these values. Clicking ok
will update the current JSON file or create a
new one if it doesn't already exist.

{config_dir}\transit_ridership.json

No data value: 0 (No suitability due to ridership if
no ridership data in neighborhood)

Reference feature class:
{inputs_gdb}\Transit_Ridership

Cell size: 100 (feet)

Analysis method: MEAN

Neighborhood size: 200 (feet)

| K:\Projects\CAMPOY Toals\Prioritizationl,config_Files\transit_ridership. json| :: r_c:.
Description {optional)
| TransitRidership |
Remap groups (from_value, bo_value, reclass_value) {optional)
Old values Hew values [~] ———
0. 1000 1 I:‘ Classify, ..
1000 - 2500 2 iuii
2500 - 4000 3 oA
. 4000 - G000 4
© B000 - 8000 5 Add Entry
5000 - 10000 E
10000 - 15000 7 | |Delete Entries
15000 - 20000 8 ¥
| Rewerse Mew Yalues | | Precision... |
Mo data value ("MODATA" or numerical valug)
Lo -
[[] Keep unmapped values [optional)
Reference featurs class
| K:\Projects\CAMPOY ToalshPrioritization) Inputs .gdb\RED Lanes| Transit_Ridership :I 3
‘WWeight field {optional)
#DAIL\"_RIDERS v |
“Where clause {optional)
saL
| | &
Analysis method
[ MEAN «—
Cell size {in units of reference fc coordinate svstem)
— 100 |
Meighborhood size {in units of reference fc coordinate system) {optional)
200 lg
COubput units {optional)
[
| Ok | | Cancel | | Environments. .. | | << Hide Help | Tool Help |
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SUITABILITY — TRAVEL DEMAND — TRAFFIC VOLUME

(N IS0N file ~ | JSON file
| K \ProjectshCAMPO\Tools Prioritization’ config_Files) Traffictolume. json < ! @ . J SO N ﬂle {Conﬁg_d | r}\Trafﬂ CVOIU me .json
Remap groups: load from Description {optional) The JSON configuration file output. fyou

select a file that already exists, this
geoprocessing form will be updated to reflect
the content of the existing config file. You
can then modify these values. Clicking ok

{remaps_dir}/TrafficVolume [ Trafficyolume

Remap groups (from_value,to_walue,reclass_value) (optional)

Old values

New values

0- 5000 1 |i| | Classify. . | will update the current JSON file or create a

500010000 | :_ ----- — new one if it doesn't already exist.

10000 - 15000 3 | tniawe |
15000 - 20000 4
7 20000 - 25000 q e q
"""" 25000 - 30000 : e No data value: 0 (No suitability due to volume if
... 30000 - 40000 7 . [pelete Entries no volume data in neighborhood)

40000 - 50000 g ¥

Load. .. Save... |Reverse Mew Values | | Precision. .. |

Mo data value ("NODATA" or numerical value)
1]

Welg ht fleld : TOTDLYVOL [ Keep unmapped walues [optional] Reference featu re CIaSS:
Reference Featurs class {| n pUtS_gd b}\TRM_Loaded Hwy_2045
| K:\Projects\CAMPCY Toals) Priaritization| Inputs .gdb\REDLanes\ TRM_LoadedHuwry 2045 < ! @
‘Weight field {optional)
JTOTOLYYOL v
‘where clause {optional)
MEWFCLASS > 2 AND FCLASS Zz ~
| - = “+& Where clause: NEWFCLASS>2 AND FCLASS
Analysis method ) ..
[ mEan | <>22 (only include non-limited access/non-
Cell size {in units of reference fr coordinate system) | tol |Way faC|I|t|eS)
100
- Meighborhood size (in units of reference fo coordinake system) (optional) |
- 200
Cutput units {optional) . .
e t | Analysis method: MEAN
- [
| OF | | Cancel | | Enwironments. .. | | <= Hide Help | | Tool Help |
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SUITABILITY — TRAVEL DEMAND — OVERLAY

JSON file:

{config_dir\TravelDemand.json

Weights:

Traffic volume: 40
Transit ridership: 60

Create a Weighted Overlay

An "Owverlay” is a JSON object that refers
to one or more surfaces (Factors,
Combinations, simple Surfaces, and even
other Overlays) and specifies parameters
for creating a "weighted overlay” analysis
with those surfaces. Parameters include
the weight of each input surface in the
resulting overlay and the evaluation sca

E—[—lt

raster process managed by the
configuration file produced by this tool.

150N File ~
*| K.\ ProjectsCAMPC Tools\ Prioritization,config_files) TravelDemand. json | @
Description (optional)
| TravelDemand |
Mo data value ("NODATA" or numerical value)
o |
Input surface json files
K1\ Projects)CAMPOY ToalsPrioritizationconfig_files| Traffictolume. jsan < - focthe resulting overlay.
K:\Projects\CAMPO\ Tools\Prioritizationlconfig_files\transit _ridership.json
. See the ]
overlay analyses for info
Surface weights {order parallel bo input surfaces)
:
&0
Results mapped From...
o]
Results mapped ko... <
1|
Reulks mapped by...
!
Remap groups (optional)
Old values New values [a ——
| Classfk _} v
| Ok, | | Cancel | | Environments. .. | | << Hide Help | | Tool Help |
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{config_dir}\TrafficVolume.json
{config_dir}\transit_ridership.json

Results mapped from/to/by:

Defaults (0/10/1)
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SUITABILITY — TRANSIT OPERATIONS

RED Lanes
Suitability

Raw
Suitability

Transit Ops I—

|
Transit I

Service — —
Frequency

On-Time
Performance

:
- B Route-lcvel __ B
o Inte'\rlscei’tiJons _
=
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SUITABILITY — TRANSIT OPS — BUS SPEED

.3 Create a Factor

1500 file

| K:\Projects\CAMPOY Tools\Pricritizationt, config_filesiBusapeed, json

Remap groups

JSON file: {config_dir}\BusSpeed.json

Remap groups: load from (optional)

Description {optional)
|BusSpeed |

Remap groups {from_value, to_value,reclass_walue) {optional)

{remaps_dir}/BusSpeed

Specify how the raster dataset should be
reclassified for overlay/combination
purposes. Remap tables can be saved and

Old values Mew values ~ —
|: Classify, ..

0.8 10 re-loaded in an info table.
8-12 8 ———
13098 E {dniguer ]
_ 16 - 20 2
- 20 - 9988 1] Add Ent ) - ore
ey T | Addenry | No data value: 0 (No suitability due to bus speed

if no bus speed data in neighborhood)

| Delete Entries
W

|Reverse Mew Yalues | | Precision. .. |

Mo data value ("NODATA" or numerical value)
[0 <
[ Eeep unmapped values [optional]

Weight field: MIN_PK_BUS_SPD

Reference feature class:
{inputs_gdb}\TRM_LoadedHwy 2045

Reference feature class
| K:\Projects\CAMPOL Tools|Priovitization|Inputs. gdbiREDLanes| TRM_LoadedHwy _2045 @

weight Field {optional)

1IN _PK_BLIS_SPD v]
Where clause (optional)

[ NEWFCLASS - 2 AND FOLASS <> 22 |

&nalysis method
MEAN « v
< *

Cell size {in units of reference fc coordinate syskem)

Analysis method: MEAN

| 100 |
- i\leighborhood size {in units of reference fc coordinate swstem) {optional) |
200
- Qutput units (optional)
| _ . | | |
-
[ < >
| [ol's | | Cancel | | Ervitanments. .. | | << Hide Help | | Taal Help |

GEOPROCESSING TOOLKIT
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SUITABILITY — TRANSIT OPS — ON TIME PERFORMANCE — ROUTES

Remap groups: load from
{remaps_dir}/on_time perf

Weight field: Pct_OnTime

o

350N file Create a Factor JSON file:
| k\Projecks\ CAMPOYTools Prioritizationconfig_files\OnTimePerf _Roukes,json :: @ . . i : .
Description (aptional) A factor specifies how to raster-ize and {conflg_d|r}\OnTlmePerf_RouteS.Json
EnTimePerF B | classify a feature class using spatial
= analysis techniques. The resulting raster can
Remap groups (from_value, to_value,reclass_value) (optional) be used in downstream overlay and/or
Old values New values lafi— combination analyses. This tool create a
0-075 10 [ Classify... JSON configuration file to store details on
075 os ] [ — the spatial analysis procedures and
05-085 5 | Unique | classification schemes to create a raster
nes oa 4 dataset.
Sl e | AddEntry | No data value: 0 (No suitability due to route OTP
| [pelete Entries if no OTP data in neighborhood)
b
| Rewverse New Yalues | | Precision. .. |
o data walue {"NODATA" or numerical value)
Lo «
. |
Kesp unmapped values (optional Reference feature class:
p pp (optional)
Reference Feature class {| n putS_g d b}\RO Ute_o n_tl me_oe rf
| K:\Projects\CAMPOYToolsPrioritizationyInputs. gdbiREDLanes|\Route_on_time_perf :I @
wweight field {optional)
ho . 0
PrctGiime v| Analysis method: MINIMUM
‘Where clause {optional)
saL
| | [E]
Analysis method
[ MInzrae «—
Cell size {in units of reference fc coordinate system)
100 |
| | Meighborhood size {in units of reference fr coordinate system) {optional)
200 |
Oukput uniks {optional)
| OF | | Cancel | | Environments... | | << Hide Help | | Tool Help |
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SUITABILITY — TRANSIT OPS — ON TIME PERFORMANCE — NCSU SEGMENTS

te a Factor
. - | Create aFactor i
&JSONHI? - . . . i JSON file:
| K:\ProjectstC AMPOL Tools\Prioritization| config_files\OnTimePerf_MCSU_Segs. json =) . . X .
Remap groups: load from Dok (ot A factor specifies how to raster-ize and {Conflg_dlr}\OnTlmePerf_N CS U_Segs.Json
; | OnTimePerf NCSL Seqs | dassﬂ?r afeanfre class using Spahal
{remaps_dlr}/nCSU_Otp = = - analysis techniques. The resulting raster can
Remap groups (From_value,ko_value,reclass_value) {optional) be used in downstream overlay and/or
[[  Oldvalues |  HNewvalues IS combination analyses. This tool create a
0 0 ] | ClassiFy... | JSON configuration file to store details on
0-9939 1 h : the spatial analysis procedures and
Mot Mot I_U_"'i_qf_l classification schemes to create a raster
— dataset.
No data value: 0 (No suitability due to no flagged
. NCSU segments in neighborhood)
Weight field: NCSU_OTP
(this is not a native TRM field, but a EEEEE
user-added f|e|d (o) ﬂag Seg ments Mo data value ("MODATA" or numerical value)
. ipe . i <
identified by NCSU Wolfline staff as lD = Ref feat |
R R ATA & d val ional .
presenting reliability challenges e eRs e , clerence feature class.
Reference feature class {| nputS_gdb}\TRM_Loaded HWy_2045
| k:\ProjectshCAMPOY Tools\Prioritizationt Inputs . gdb\REDLanes\ TRM_LoadedHwy 2045 4—@
‘Weight field foptional)
prsl_oTP v|
Where clause {optional)
saL
| |
Analysis method .
o = Analysis method: MAXIMUM
ell size {in units of reference fc coordinate system)
100 |
- Meighborhood size {in units of reference fc coordinate syskem) (optional)
== 200 |
- Qutput uniks {optional)
[T | |
[_ |
t | oK | | Cancel | |Envir0nments... | | <« Hide Help | | Tool Help |
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SUITABILITY — TRANSIT OPS — ON TIME PERFORMANCE — NCSU

INTERSECTIONS

.3 Create a Factor

150N File

Analysis method

JSON file:

The spatial analysis technique and output {config_dir}\OnTimePerf_N CS U_| nts.json
statistic to generate in the rasterization
process. Options vary depending on the

shape type of the reference feature class.

Options for line and point features are:

» DENSITY - the (weighted) number of
features per unit of area (if no wi
field is provided the density of
featu

No data value: 0 (No suitability due to no flagged

NCSU intersections in neighborhood)

« KERMNEL DENSITY - same as
DEMNS|TY except points nearer to the
raster fell center are weighted more
heawily than those near the seargz

|K:'l,Projects'l,C.C\MPO'l,Tools'l,Prioritization'l,conFig_FiIes'l,OnTimePerF_NCSU_Ints.json fl ':'*,
Remap groups: load from Descriptian (aptianal)
{remaps_dlr}/ncsu_otp | CnTimePerf_NCSU_Ints |
Remap groups (from_value,to_value,reclass_walue) {optional)y
Old values New values [ tal | | e
0 0 D Classify. ..
0-9933 1 iU7|
MoDsta MoDsta {= e
»
| Delete Entries
W
| Reverse Mew Walues | | Precision. .. |
Mo data value ("NODATA" or numerical value)
Lo a
<

Weight field: (None)

[ keep unmapped values (optional)

Reference feature class

| K:\ProjectstC AMPO Tools\Prioritization' Inputs . gdb\REDLanes\MCSU_OTP _intersections

‘Weight Field foptional)
I§

r
Where clause {optional)

Analysis method

—;iIIN—
/LENGTH - the total numbe

undary (if no weight fie
provided the density of features

Reference feature class:
{inputs_gdb}\NCSU_OTP_intersections

weighted) value of features within the
search radius. For line features,
features are also weighted by let

Analysis method: DENSITY
(Using this method means we don’t have to

o MIN - the minimum value in the
search radius (weight field requir

specify a weight field — feature densities greater
than zero are all we need to flag intersections
that present transit reliability challenges)

+ MAX - the maximum value in the
search radius (weight field requir

e MEAN - the mean value in the s
radius (weight field required).

« MEDIAN - the median value in the
search radius (weight field required).

o« MAJORITY - the most common value
in the search radius (weight field

v

JENSITY G—]
Cell size {in units of reference fc coordinate system)
100 |
- MNeighborhood size {in units of reference fec coordinate syskem) (optional)
200 |
- Qutput uniks {optional)
t t v |
L : -
| ok | | Cancel | | Environments. .. | | << Hide Help | | Tool Help |
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SUITABILITY — TRANSIT OPS — ON TIME PERFORMANCE COMBO

150N File

| K:\ProjectsyCAMPOY Tools\Prioritization\config_filestOnTimePerf_Combo. json

Create a Combination

A

Description {optional)

L3

OnTimePerf_Combo

Mo data value ("NODATA" or numetical value)

[o

Combo kype

Combo type: Conditional

> | Conditional

Base surface

£

| Ki\ProjectsyCAMPOY Tools\Priaritization\config_files\OnTimePerf_Routes.json

@F

_’D Application limitz [only apply combo logic for values with limits_ [optional]

Apply above walue {min. base surface value) {optional)

Apply below value {max base surface value) (optional)

Apply limits: False (unchecked) g

Adjustment surfaces

JSON file: {config_dirNOnTimePerf_Combo.json

A "Combination” is a JSON object that
refers to one or more surfaces (Factors,
Combinations, simple Surfaces, and even
other Overlays) and specifies parameters for
combining those surfaces and yielding 2
new field of raster values based on the
combined j i
type of cobination to perform (calcula
itional. lookup), and how to proces
combined values to produce the output
raster.

Base factor: {config_dirhOnTimePerf_Routes.json

Combinations consist of four basic typejgas
parametrs:

Adjustment surfaces:
{config_dirNOnTimePerf NCSU_Segs.json
{config_dirNOnTimePerf NCSU.json

other surfaces will be combined.
base surface is special in that it
values can be passed through toS5E
output raster under certain conditions

that vary by analysis type.

o Adjustment surfaces: surfaces t
combined with the base surface.
combinations of values are used
generate new values in the outpt

Adjustment surface parameters
>0, 10,
>0, 10, Base
» Combination type:

(if OnTimePerf_NCSU_segs > 0, return 10,
else....
if OnTimePerf NCSU Intss > 0, return 10,

o Calculation: apply basic
arithmetic operations acn
the combined values to y

new value.

else....

o« Gandifoncd: apphy i thon Return the value in the base surface)
across combined values i

yield a new value.

o Lookup: Use a lookup table to o

K:\Projects|,CaMPOY Tools\ Prioritization\,config_files| OnTimePerf_NCSU_Segs. json +
<
K:\Projectsl CAMPOL Tools) Prioritizationiconfig_filesl OnTimePerf _NC3SU_Inks. json u
raster.
Adjustment surface parameters (comma-separated lists, parallel to adjustment surfaces)
[ >0, 10,
- =0, 10,Base P
<
I: x
[ | v
| oK | | Cancel | |Envir0nments... | | << Hide Help | | Tool Help |
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SUITABILITY — TRANSIT OPS — TRANSIT SERVICE FREQUENCY - YEARS

150N File ~ | Remap groups (optional)

| K:\Projects|CAMPO\ Toals\Prioritization\config_files! TrnSvecFreq_2018.json # @ _ . JSON flle: .
Remap groups: load from Descrption (optiona) SEOcll Iow Mdwsian dasel sTou e {config_dirpNTrnSvcFreq_20184son
{remaps_dir}/transit_service freq Lrensk servio froqusne]- 2018 | it Rer;{;\ft;éecsocmarln;:g;ved and
. — — Ng data value ("NODATA" ;r—nu;pa:ieel value) > : re-loaded in an info table.
1 il |
Remap groups (optianal) 1
~
[k ues ' ew a ues [ ’W‘
o-2 1 2 T —
> i ) Unique . . .
2 : No data value: 0 (No suitability due to transit
5-12 B Add Entry frequency if no frequency data in neighborhéod)
12 - 99999 10
MaData MaoData ! Delete Entries

|Reverse Mew Walues | | Precision... |
Welght ﬂeld BUSPeI’HrPk [ Keep unmapped values (optional) Reference feature class:
: .

Reference Feature class 1 {inputs gdb}\EXlStlng TranSVCFreq
| K: 'l,Projects'l,CAMPO'l,TooIs'l,Prior!tization'l,Inputs. gdbiREDLanes\Existing_TranSvcFreq l E‘ — | -
‘Weight field (optional) I -

P> I BusPerHrPk ] |

1
1 . 5
1D Field {optional) 1 |D F|e|d. ID
[ I
where clause {optional) I__ ______________________________________
saL
| |

Cell size {in units of reference fc coordinate system)

0] Make multiple config files — one for
o i\leighhorhood size {in units of reference o coordinate system) - | each SerVICe year (201 8’ 2024/ 202 7,
. 2045), providing appropriate file
_—_- } t names, descriptions, and reference
t = t feature classes to the tool.
[ |
[ |
- | ok | | Cancel | |Envir0nments... | | << Hide Help | | Tool Help |
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SUITABILITY — TRANSIT OPS — TRANSIT SERVICE FREQUENCY OVERLAY

B\ I50M file » | Create a Weighted Overlay JSON file:
| K!\Projects\CAMPOY ToolsiPrioritization\ config_files) TrnSvcFreq_overlay. json < l @ . . . .
Description (optional) An "Overlay” is a JSON object that refers {config_dir\TrnSvcFreq_overlay.json
| F | to one or more surfaces (Factors,
e " Y - - Combinations, simple Surfaces, and even
Mo daka value ("NODATA" or numerical value) other Overlays) and specifies parameters
| L | for creating a "weighted overlay” analysis
Input surface json files with those surfaces. Parameters include
| | @ the weight of each input surface in the
resulting overlay and the evaluation sc:
K:\Projecks CAMPOY Taols| Prioritizationlconfig_Files\ TrnSvcFreq_2015.json < [ forihe resulting overlay. A g o
K:\Projectst CAMPOY Tools\ Prioritizationconfig_Files\ TrnSwcFreq_2045.json = . IanIt Surface Json f||eS. .
K:\Projectsi CAMPO\ Tools) Prioritizationiconfig_files\ TrnSweFreq_2024. json See the ESRI help page on ulueigme'd {Conflg_d | r}\Trn SvcF I'eq_20 18 J son
K2\ Projects| CAMPON Taols\ Prioritizationlconfig_Files) TrnSvoFreq_2027 json ?a\:i,?p:lﬁzeisn ::];g;n;:t;ﬁg about {CO nfi g_d | r}\T mSvcF req_z 045 J son
configuration file produced by this tool. {config_dir\TrnSvcFreq_2024.json
{config_dir\TrnSvcFreq_2027.json
We|g h’[SZ Surface weights {order parallel to input surfaces)
2018: 40 |
2045: 10 >
10
2024: 30 .
2027: 20 = Results mapped from/to/by:
Defaults (0/10/1)
Results mapped From. ..
[ of
- Results mapped to... | <
10
- I: Reults mapped by...
l =l !
e
- Remap groups {optional
|| Oldvalues | HNewvalues  JE e
[ | Old values New values ~ I_‘?'_‘?ES_'f_}i_ I %
[ | ‘
- | ok | | Cancel | | Environments. .. | | << Hide Help | | Tool Help |
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SUITABILITY — TRANSIT OPS — OVERLAY

A\50N il ~ | Create a Weighted Overlay JSON file:
| K:\Projects CAMPOY Toals' Prioritization!, config_files) TransitOps_Overlay. json < i E ) ) : lne: :
e R An "Overlay” is a JSON object that refers to {config_dir\TransitOps_Overlay.json

one or more surfaces (Factors,
Combinations, simple Surfaces, and even
other Overlays) and specifies parameters for
creating a "weighted overlay” analysis with
Input surface json files those surfaces. Parameters include the
| weight of each input surface in the resulting
overlay and the evaluation scale for the
asulting overlay .

TransitOps_Cwerlay

Mo data value ("NODATA" or numerical value)
u]

[«] (21 [x] [#] [

K2 \Projects) CAMPO, ToolsPrioritization),config_files\BusSpeed. json
K:\Projects CAMPOY Tools' Prioritizationt,config _files) TrnSvcFreq_overlay. json
K:\Projects\ CAMPO! Tools' Prioritization!,config_files\OnTimePerf _Cambo.json

A

See the ESRI help page on weighted InPUt Sgﬁace e ﬂle.S:
overlay gnalyses for information about {conflg_dlr}\BUSSpeed .Json
raster process managed b e

configuration file produced by this tool. {config_dir\TrnSvcFreq_overlay.json
{config_dir\OnTimePerf _Combo.json

. . Surface weights (order parallel ko input surfaces)
Weights:

Bus speed: 25

Transit service frequency: 50 EE
On-time performance: 25 = Results mapped from/to/by:

Defaults (0/10/1)

[€] [=] [x] [+]

Results mapped From. ..
[ :

&
Results mapped to. .. <
i pemtens: ]
[ I: Reults mapped by...
I N | 1]
- - Remap groups (optional)
[T~ Oldvalues | Newvalues | —
- - |1 i Classify... i )
- | oK | | Cancel | |Envir0nments... | | << Hide Help | | Tool Help |
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SUITABILITY — HIGHWAY OPERATIONS

RED Lanes
Suitability

Highway Ops —

mm Vehicle Delay g

== V/CRatio e

[
Raw
Suitability
]
|
|
|
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SUITABILITY — HIGHWAY OPS — VEHICLE DELAY

150N file

| K:\Projects\CAMPO\Tools\ Prioritization!, canfig_filesiVehicleDelay . json

Remap groups

JSON file: {config_dir}\VehicleDelay.json

Remap groups: load from LD (optional)
{remaps_dir}/vehicle_delay | VehicleDelay | :
Remap groups (From_value,to_value, reclass_walue) {optional) SPTCIW,ﬁh‘;’:’;he mﬁte;dﬂtaaa ?hOUId be
reclassi I ovel a!,r combpinaton
L purposes. Remap tables can be saved and
0-05 10 [ |__C_|‘.a_s§'_':_5‘i'.;| re-loaded in an info table.
05-0E g | S
06 08s g | |ﬂ”_|
» 0gs-07 7 |

g-;s-_ﬂ-o?: g | AddEntry | No data value: 0 (No suitability due to delay if no
0508 4 Delete Entries delay data in neighborhood)
n85-09 3

| W
Load... Save. . |Reverse Mew Yalues | | Precision. .. |

Mo data value ("NODATA" or numerical value)

= <
Weight field: MIN_PM_CFF_SPD | — .
9 — = — [ Kess shinepned vales footongl Reference feature class:
Reference feature class {I npUtS_gdb}\TRM_Loaded HWy_2045
|K:'I,Projects'l,C.C\MPO'l,Tools'l,Prioritization'l,Inputs.gdh'l,REDLanes'l,TRM_Loadedey_ZD‘%S 4-| @
weight field {optional)
BHIN_PM_CFF_SPD v
Where clause (optional)
[ EVRCLASS b RS 2 i Where clause: NEWFCLASS>2 AND FCLASS
liysi had . e
f:,.;:]s e ' <>22 (only include non-limited access/non-
B A
|CEII size (in units of reference fc coordinate syskem) | tOl |Way faC|I|t|eS)
100
- Meighborhood size {in units of reference fc coordinate system) (optional)
== | 200 |
- TR | Analysis method: MEAN
l =
[ L
<
| oK | | Cancel | |Envir0nments... | | << Hide Help | | Tool Help |

CAM@ RENAISSANCE PLANNING \\\l) S GEOPROCESSING TOOLKIT




SUITABILITY — HIGHWAY OPS - V/C RATIO

150N File .| Remap groups JSON file:
|K:'I,Projects'l,CF\MPO'I,Tc-ols'l,Prioritization'l,config_FiIes'l,\-'C_ratio_vaOps.json oMmM—varde;to—var 5 e . . : :
Remap groups: load from e (optional) {config_dirf\VC_ratio_HwyOps.json

{remaps_dir}/vc_ratio_hwy ops | vC_ratio_Hwyops | ,
Rermap groups (from_value, to_walue,reclass_walug) (optional) Specify how the raster dataset should be

reclassified for overlay/combination
Old values New values

Bl purposes. Remap tables can be saved and
0-075 2 [ |ﬂ| re-loaded in an info table.

075-085 51 ]

085-085 5 I_U_'Lq“_e_l

095 -1.05 10

112“_59'9;-59 g | AddEntry | No data value: 0 (No suitability due to v/c ratio if
Hiobiata oDt " [pelete Entries no v/c ratio data in neighborhood)

Load. .. Save... |Reverse Mew Yalues | | Precision. .. |

Mo data walue ("NODATA" or numerical value)
[o

Weight field: MAX_PM_VC

[ Keep unmapped valuss (optional) Reference feature class:
Reference Feature class {l n pUtS_g d b}\T RM_Load ed HWy_2 045
| K:\Projects\CAMPO Tools\Prioritizationt Inputs, gdb\RECLanes | TRM_LoadedHwsy _2045 < I @

‘weight field {optional)
P r8%_PI_yC

‘Where clause {optional)

ewrasss > 2uorans o2 g Where clause: NEWFCLASS>2 AND FCLASS

[ mEan < <>22 (only include non-limited access/non-

Cell size (in units of reference fo coordinate system) | tol |Way faClIltleS)
100
| | Meighborhood size (in units of reference Fc coordinate system) (optional)
200 |
[ ]
Cukput units {opkional) . .
] t | Analysis method: MEAN
-
<
| ok | | Cancel | |Envir0nments... | | << Hide Help | | Tool Help |

CAM@ RENAISSANCE PLANNING \\\l) . GEOPROCESSING TOOLKIT




SUITABILITY — HIGHWAY OPS — OVERLAY

-

ANISON file ~ | Create a Weighted Overlay JSON file:
|K:'l,Projects'l,C.QMPO'l,TooIs'l,Pri0ritization'l,config_ﬁles'l,HighwayOps_Overlay.json < l E le:
Description (optional) An "Overlay” is 8 JSON object that refers to {config_dir\HighwayOps_Overlay.json
| HighwayOps. Overlay | one or more surfaces (Factors,
== s : Combinations, simple Surfaces, and even
i\]ﬂo daka value ("NODATA" or numerical walue) | other Overlays) and specifies parameters for
creating a "weighted overlay” analysis with
Input surface json files those surfaces. Parameters include the
| | weight of each input surface in the resulting
overlay and the evaluation scale for the
K:\ProjectshCAMPOL Tools\ Prioritizationtconfig_files\YehicleDelay json < E esulting overlay.
K!\Projects\CAMPOL Tools) Priaritizationconfig_filesiYC_ratio_HwyOps. json
x See the ESRI help page on weighted Input surface json files:
overlay gnalyses for information about - p i ; J )
raster piOTEES TS Oy Th {config_dir}\VehicleDelay.json
FRaf o praaicaliy e {config_dif\VC_ratio_HwyOps.json
Surface weights (order parallal ko input surfaces)
Weights: |
Vehicle delay: 50 G [+
VC ratio: 50
Results mapped from/to/by:
Defaults (0/10/1)
Results mapped From...
Result d b . <
esults mapped to... <
- o]
- I: Reulks mapped by...
= | 1]
- Remap groups {opkional)
B =
" | Classify. .. | W
=
| ok | | Cancel | |Envir0nments... | | << Hide Help | | Taol Help |
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SUITABILITY — CONTEXT AND DESIGN

RED Lanes
Suitability

Context and
Design

Activity
Density

Intersection

Density

[
Raw
Suitability
]
|
|
|
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SUITABILITY — CONTEXT & DESIGN — ACTIVITY DENSITY

150N File - wughted] value of teatures within the A

| K:\Projectsh CAMPOY ToolsiPrioritization’ config_filesiActivityDensity  json JSON f||e {Conﬁg dir}\ACtiVityDenSity.json
features are aiso weighted by lengih_ o

Remap groups: load from

Description {optional)

{remaps_dIr}/aCtIVIty_denSIty | nctivityDensityF | | | | ol | s MIN - the minimum value in the
Remap groups {from_value,to_value, reclass_value) {optional) search radius (weight field required).
B
( V - = a - |: | clafi | o MAX- the maximum value in the
;_'251 é I_U_'Lq“_e i search radius (weight field required).
j’ 492199;299 180 s MEAN - the mean value in the s . . _—
I oA | Aadenty | radius (weight field required). No data value: 0 (No suitability due to activity
Delsts Ertries density if no activity density data in

e MEDI4N - the median value in tl
search radius (weight field requi

neighborhood)

: b
Load. .. Save. .. |Reverse Mew Yalues | | Precision. .. |

Mo data walue ("MODATA" or numerical walue)
[o

« MAJORITY - the most common value
in the pearch radius (weight field

A

Weight field: AU_DENSITY required). .
9 — [ T sl ol Reference feature class:
e e . !'VIIN ORITY —r:hedlleast cthm;iaer:]‘ {I nputs_gdb}\TRM_TAZ_201 3
|K:'l,Projects'l,C.C\MPO'l,Tools'l,Prioritization'l,Inputs.gdb'l,REDLanes'l,TRM_TnZ_ZDI3 :: @ :-Qx:uf:':de;am radius (weight fielc
;‘Weight field {optional)
Qo U_DENSLTY v | « RANGE - the difference between the
Where clause (optional) maximum and minimum values in the
| | = search radius (weight field required).
nalysis method
POLY_TO_RASTER vd e STD DEV (points only) - the standard
Cell size {in units of reference fc coordinate swstem) deuation of all values in the search
100 | radius (weight field required).
| | Neighborhood size {in units of reference fc coordinate swstem) {optional) = | VARIETY - the number of distinct
[ ] - _ values in the search radius (weic
= } %P”t s (optionel) | Analysis method: POLY_TO_RASTER
t t l- ) For polygon features,
POLYGON_TO_RASTER is the only option,
using a cell-center-based assignment. The
weight field determines what value is (V]
assigned to each raster cell.
| [o]4 | | Cancel | |Envir0nments... | | =< Hide Help | | Toal Help |
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SUITABILITY — CONTEXT & DESIGN — INTERSECTION DENSITY

150N File

| K:\ProjectsyCAMPOY Tools\ Prioritizationyconfig_files) IntDensity . json

Remap groups: load from

Description {optional)

{remaps_dir}/intersection_density [ ImDensity
Remap groups (from_value,to_wvalue,reclass_value) {optionaly
Old values Hew values Al ————
0 0 [ | Cessiv... |
0-70 2 ;
70100 5 |_U”'°!”e |
100 - 226 g
:r 226 - 999999 10 Add Entry
i NoData MoData

Delete Entries

|Reverse Mew Yalues | | Precision..

Mo data value ("NODATA" or numeatical value)

[o

: oT-fire-fearaTes; JSON file: {config_dirj\IntDensity.json
are also weighted by length.

& MIN - the minimum value in the
search radius (weight field required).

o MAX- the maximum value in the
search radius (weight field required).

+ MEAN - the mean value in the 5 . .
radius (weight field required). No data value: 0 (No suitability due to
intersection density if no intersection density data

in neighborhood)

o MAJORITY - the most common value

A

Weight field: D3b

[ K.eep unmapped walues [optional]

Reference feature class

| K\ProjectsyCAMPOY Tools) PrioritizationInputs. gdbiREDL anes! BlockGr oups _SLD

Weight: Field {optional)y

intl : earch radius (weight field
e Reference feature class:
+ MINORITY - the least common 1 {inputs_gdb}\BlockGroups_SLD

in the search radius {weight fielc!
required).

nl
] ; v| s RANGE - the difference between the
Where clauss {optional) maximum and minimum values in the
| | search radius (weight field required).
Analysis method
[ PoLY_TO_RASTER vie o STD DEV (points only) - the standard
Cell size {in units of reference Fc coordinate svstem) deviation Olf all values inlthe search
100 | radius (weight field required).
Meighborhood size (in units of reference fc coordinate system) {optional)
L__| 0 | « VARIETY - the number of distincg
[ R 2 (open) values in the search radius (weig
LUCpUC unitCs Loplionagl : H .
Bl t | fieldraquirads Analysis method: POLY TO_RASTER
t t } For polygon features,
[ ] POLYGON_TO_RASTER is the only option,
using a cell-center-based assignment. The
weight field determines what value is
assianed to each raster cell.
| QK | | Cancel | |Environments... | | << Hide Help | | Tool Help |
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SUITABILITY — CONTEXT & DESIGN — OVERLAY

1500 file = ~ | Create a Weighted Overlay
| K:\Projects\CAMPOY Tools\Prioritization,config_Files\ContextDesign. json < L2 Al =e R R R R
s = An "Overlay” is a JSON object that refers to JSON file: {config_dir}\ContextDesign.json
pes it O Honal) one or more surfaces (Factors
| Contextbesin | Combinations, simple Surfaces, and even
Mo data walue ("NODATA" or numerical value) other Overlays) and specifies parameters for
| o | creating a "weighted overlay” analysis with
Input surface json Files those surfaces. Parameters include the
| | @ weight of each input surface in the resulting
overlay and the evaluation scale for the
K\ Projectsy CAMPOY Tools! Prioritization!,config_filestActivicyDensity, json < '?‘ esulting overlay.
K:\Projects CAMPOA Tools) Prioritizationtconfig_Files\IntDensity. json =]
%] ffej;:e S ' Input surface json files:
raster prd e {config_dir}\ActivityDensity.json
configurati . : PR
{config_dir\IntDensity.json
Surface weights {order parallel bo input surfaces)
Weights: |
Activity Density: 50 .
Intersection Density: 50
Results mapped from/to/by:
Defaults (0/10/1)
Resulks mapped from. ..
u]
- |
Results mapped ko. .. <
[ ] | 10|
I: Reults mapped by...
—— 1
t t Remap groups (optional) |
|
(| Oidvalues | HNewvalues __|EN e
li | Cassty... | v
1
| oK | | Cancel | |En\~'ironments... | | << Hide Help | | Tool Help |
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SUITABILITY — RAW SUITABILITY

RED Lanes
Suitability

Raw

Suitability

Travel

Demand

Transit
Ridership

Traffic
Volume

Transit Ops

Bus Speed

On-Time
Performance

Route-level
OoTP

NCSU

Segments

NCSU
Intersections

|
Transit

Service
Frequency

— 2018
— 2024
— 2027

— 2045

Highway Ops

mm Vehicle Delay

== V/C Ratio

Context and
Design

Activity
Density

Intersection
Density

GEOPROCESSING TOOLKIT
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SUITABILITY — RAW SUITABILITY — OVERLAY

50N Fil Create a Weighted Overla .
L ol ____ — = 0 a Y JSON file:
| K:\ProjectshCAMPOY Tools\Prioritization\config_files\RED_Lanes_Suit_Raw.json T _ _ . .
T An "Overlay" is a JSON object that refers to {config_dir\RED_Lanes_ Suit Raw.json
pEsEiphion (Uptl.onan one of more surfaces (Factors — — — —
RED‘Lanes‘sTt‘Raw 5 - | Combinations, simple Surfaces, and even
No data value ("NODATA" or numerical valug) other Overlays) and specifies parameters for
| i | creating a "weighted overlay” analysis with
Input surface json files those surfaces. Parameters include the
| | weight of each input surface in the resulting
oveday and the evaluation scale for the _ _
K :\Projects\CAMPOY Tools\Prioritization\ config_files\HighwaywOps_Owverlay. json < E g overlay. |nput Surface Json flleS:
K:\Projects\ CAMPO4 Tools\ Prioritizationconfig_files\ TravelDemand. json : i i :
K \Projects\CAMPOY Tools)Pricritization| config_files\ TransitOps_Overlay, json See the ESRI help page on weighted {Conflg—q I r}\H Ig hwayo pS_Over!ay.Json
K 1 ProjectslCAMPOY ToalsiPrioritization'config_files\ContextDesign. json overlay gnalyses for |nfom"|ahon about 1 {Conf|g_d|r}\Trave| Demand .Json
raster process managed . . 0 q
configuration file pmduced by th|3 tool. {Conflg_.d|r}\TranSItOpS_OyerIay.Json
{config_dir}\ContextDesign.json
We|g h’[SZ Surface weights (order parallel to input surfaces)
Highway Operations: 30 |
Travel Demand: 30 30
- - 30
Transit Operations: 25 =
Context Design: 15 = Results mapped from/to/by:
Defaults (0/10/1)
Results mapped From...
- 1]
Results mapped ko, .. <
[ 0]
. BN EEEm t bl
t----t-t- | — 1]
Remap groups foptional
| e —
s R TS T~ .
. H —
- | Ok | | Cancel | | Environments. .. | | << Hide Help | | Toal Help |
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SUITABILITY — MASKING RESULTS

RED Lanes
Suitability

Transit
service mask

[ | 1 Fixed-
guideway
— — — mask
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SUITABILITY — MASKS — SUITABILITY COMBO W/ TRANSIT MASK

Combo type: Conditional

Adjustment surfaces:

{config_dir\TrnSvcFreq_overlay

Surfaces to be combined with the base
surface. The combinations of base surface
and adjustment surface values are used to
generate new values in the output raster.

JSON file:
{config_dir\RED_Lanes_Suit Raw_Mask.json

Base surface:
{config_dir\RED Lanes Suit Raw.json

=&
t [l t

150N File » | Adjustment surfaces
|K:'l,Projects'l,C.QMPO'l,TooIs'l,Prioritization'l,config_FiIes'l,RED_Lanes_Suit_Raw_Mask.json :| 5
Description {opkional)
| RED Lanes suitability raw - mask only transit corridors (existing ar future) |
Ma data value ("NODATA" or nurnerical value)
[o |
Combo kype
.| e
> Conditional v|
Base surface
|K:'l,Projects'l,C.QMPO'l,TooIs'l,F‘rioritization'l,config_FiIes'l,RED_Lanes_Suit_Raw.json fl ,_’*_.
[ #spplication limits [only apply comba lagic for values with mits_ [optional]
Apply above value {min. base surface value) {optional)
Apply below value {max base surface value) (optional)
Adjustment surfaces
; 12
”
K:\Projects\CAMPO, Toals! Prioritizationt config_files) TrnSvcFreq_overlay . json
i
4
Adjustment surface parameters {comma-separated lists, parallel ko adjustment surfaces)
=0, base,0 < .
|
[ ]
Ll
| g |
£ 3
e
W
| OF | | Cancel | | Enwironments. .. | | <« Hide Help | | Taal Help |

CAM@ RENAISSANCE PLANNING \\\I)

R5-69

Adjustment surface parameters:
>0,base,0
(if the transit service frequency overlay score is
greater than zero [i.e., there is at least some
existing or planned transit service], keep the raw
suitability score, else set the cell value to zero)
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SUITABILITY — MASKS — CREATING A FIXED GUIDEWAY MASK

/150N File

| K:\Projects\ CAMPOY ToolsiPrioritizationconfig_files\FixedGuidewayMask. json

Weight field (optional)

JSON file:

Description {optional)

Remap groups: (none)

| Fixed guideway mask.

Remap groups (from_walue, to_wvalue, reclass_value) {optional)

Old values New values Al ————
Classify...

—_—
! Unique |

Add Entry
Celete Entties

|Reverse Mew Yalues | | Precisian. .. |

ETH

Mo data value ("MODATA" or numerical walue)

[o

A numeric field by which to weight features
in the rasterization process.

{config_dir\FixedGuidewayMask.json

Weight field: (none)

[ Keep unmapped values [optional]

Reference feature class

| K:\Projects\CAMPOY Tools\Prioritization’ Inputs. gdblREDLanes\MTP_2045_Transit_Fixed_Guidway _Facilities :: ,_"fr

No data value: 0

Reference feature class:

‘Weight field {optional)

wihere clause {optional)

| {NCLUDE = 1

{inputs_gdb}\MTP_2045_Transit_Fixed_Guidewa
y_Facilitiies

Where clause: INCLUDE=1

Analysis method

| FERMEL DEMSITY

Cell size {in units of reference fc coordinate system)

thorhood size {in units of reference fc coordinate system) {optional)

- - Qutput units (optionall
I'- | SOUARE_FEET
[ |

Fixed guideway facilities that should be masked
are flagged in this field.

Analysis method: KERNEL DENSITY

Cancel | |En\rir0nments... | | << Hide Help |

Tool Help

CAM@ RENAISSANCE PLANNING \\\I)

This allows us to use no weight field, and any
value > 0 can be used downstream
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SUITABILITY — MASKS — ADDING THE FIXED GUIDEWAY MASK

150N File » | Create a Combination JSON file:
Kl ProjectslAMPOL Toals| Prioritizati fig_files\RED_Lanes_Suit_R. k_FG.j . . . .
e ACAHPOTToprertterr e, HEARED Lanes 5 o sk P on hy= e | {config_dir\RED_Lanes_Suit_Raw_mask_FG.json

| refers to one or more surfaces (Factors,
Combinations, simple Surfaces, and even

Combo type: Conditional

Description {optional)
Fixed guideway mask to eliminate corridors targeted For FG projects

Mo data value ("NODATA" or numerical value) other Overlays) and specifies parameters f
HODATA | combining those surfaces and yielding a Base surface:
Caombo bvpe new field of raster values based on the R n . 0
:I Conditional v | combined inputs. Parameters include the {conﬂg_d|r}\RED_Lanes_Su It_RaW_MaSk.jSOH
Bone e type of combination to perform (calculation, I
| K2 \ProjectsCAMPO, Tools) Prioritization,config_files\RED_Lanes_Suit_Raw_Mask. json 4|| @ zgmfﬁgﬁ;ug’pmuﬂ;: Em;ﬁss

[ Applic:atio limits [only apply comba logic far values with limitz_ [optional) raster.

Adjustment surfaces:
{Conﬁg d|r}\F|XedG UidewaMaSk json n’ﬂgly above value {min. base surface walue) (optional)

Apply below value {max base surface value) {optional)

Combinations consist of four basic types of
parametrs:

« A base surface: surface with which
Adjustment surfaces other surfaces will be combined. The
base surface is special in that its
values can be passed through to .
or:ﬂput rasbt;r ur;dercertain condi Adjustment surface parameters:
that vary by analysis type.

>0,0,base

K:\ProjectsyCaMPO) Toals) Priaritizationconfig_files\FixedGuidewayMask. json

(][] [@]

+ AdpstrTentsTraTes—STaTes (if the cell overlaps with a planned fixed
o4 beeihbaed G Liceway project, set the value to zero, otherwise

getferate new values in the outpt retain the base value)

rasger.

[«] [+

« Comnbination type:
Adjustment surface parameters (comma-separated lists, parallel to adjustment surfaces) yp

| @ o Calculation: apply basic
Il arithmetic operations across

A

| p—
. o e .55 the combined values to yield a
E new value.

=
L]
Q

Conditional: apply ifithen logic
across combined values to
ILJ'JI yield a new value.

v

o Lookup: Use a lookup table to "

| Ok | | Cancel | |Envir0nments... | | << Hide Help | | Tool Help |
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DETAILED DIFFERENTIATORS

Detailed
Differentiators

|
[ |
RED Lanes Detailed
suitability differentiators -
mask =\
|
|

Communities
of Concern

Feasibility

Available
ROW

Number of
Lanes

Planned
widenings
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DETAILED DIFFERENTIATORS - FEASIBILITY

Detailed
Differentiators

|
Detailed
differentiators -
raw
|

Feasibility

Available
ROW

Number of
Lanes

Planned
widenings
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DETAILED DIFFERENTIATORS — FEASIBILITY — AVAILABLE ROW

\ISON File

| K:\Projectsti AMPOY Tools\Prioritizationiconfig_filesiDD_Feasibility _RiOW, json

el e S R, . JSON file:
(optional) T {config_dir\DD_Feasibility ROW.json

Remap groupS: Ioad from Description {optional)
{remaps_dir}/DD_Feasibility ROW | Detied differentistors - ROW |

Remap groups (from_value, to_value,reclass_value) {optional)

Specify how the raster dataset should be

reclassified for overlay/combination

[T Ouvaiues | ewvaiues [N purposes. Remap tables can be saved and
D 10 [ L clessy... | re-loaded in an info table.
0.1 3 ;
0% 5 | Unigwe |
AE} 5-9 3
9-99999 1 Add Entry
i Molsts NoDsts No data value: NODATA
Deelete Entties
| Rewerse Mew Walues | | Precision... |
i’\lo data value ("NODATA" or numerical valug)
MODATA P
Weight field: bld_pr_mi — .
9 —Pr_ I e trr s e ol Reference feature class:
Reference feature class {| n puts_gd b}\ROW_AnaIySlS
| K:\Projects\CAMPO Toals\Prioritization\ Inputs, gdb\REDLanes\R.OW _Analysis :I @

‘weight field {optional)
=ll bld_pr _mi W |

wWhere clause {optional)

| |

Analysis method
[ MEAN i

Cell size (in units of reference fc coordinate system)
100 |
- Meighborhood size {in units of reference fc coordinate syskem) (optional)
L | 0]
—_— Cukput units {opkional)

. | | Analysis method: MEAN

‘|
e

| OF | | Cancel | |Envir0nments... | | =< Hide Help | | Tool Help |
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DETAILED DIFFERENTIATORS — FEASIBILITY — WIDENING

N I50H file
| K:\Projects\CAMPO, Toals\Prioritization\config_files\DD_Feasibility_MumberLanes. json

Remap groups JSON file:
T {config_dir\DD_Feasibility NumberLanes.json

[opﬁo?al]

Description {optional)
| Deetailed differentiators - number of lanes |

Specify how the raster dataset should be,

Remap groups {from_value,ko_value reclass_value) foptional) ; e
reclassified for overlay/combination

Al ——— urposas. Romap.iablas-can be-cawed 2 Remap groups: load from
o : [ [ Gassfy... | | re-loaded in an info table. {remaps_dir}/DD_Feasibility_NumLanes
2_g3ag 10 * !Ll
MoData NoData

Add Entry
| Delete Entries
W

Save... |Reverse Mew \u'alues| | Precision. .. |

Mo data value ("NODATA" or numerical value)
[ MopaTA <+

[] Keep unmapped values [optional] Reference featu re CIaSS:
Reference Feature class {| n puts_gd b}\TRM_2O 1 3 RoadS_Prj

| K:\Projects\CAMPC, Toals\Prioritization) Inputs, gdb\REDLanes\ TRM_201 3Roads_Prj < l r:;

‘WWeight Field {optional) |

» LAMESDIR v

where clause foptional)

| |
v
<

No data value: NODATA

Weight field: LANESDIR

Analysis method
[ mazzzbaLm

Cell size (in units of reference fc coordinate system)
100 |
- Meighborhood size (in uniks of reference Fo coardinate system) (optional)
| —
] )
— Qutput units {optional}

Analysis method: MAXIMUM

1 ~ Iy

| ok | | Cancel | |Envir0nments... | | << Hide Help | | Tool Help |
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DETAILED DIFFERENTIATORS — FEASIBILITY — WIDENING

IS0 File | Remap groups
| K:\Projects\CAaMPO\Tools\Prioritization! config_files\DD_Feasibility_\Widening.json

JSON file:
{config_dir\DD_Feasibility Widening.json

[optio_nal}

Description {optional)
| Detailed differentiators - planned widenings |

Specify how the raster dataset should be,

Remap groups (from_value, to_value, reclass_walue) {optional)

f— e e Remap groups: load from
oy g T re-loaded in an info table. {remaps_dir}/DD_Feasibility Widening
e & < i |
2-9999 10
MaoData MaoData Add Ertry
No data value: NODATA

| Celete Entries
w
| Reverse New Yalues | | Precision...

Mo data value ("NODATA" or numerical value)
[NoDaTA <+

Weight field: TOTADD

Reference feature class:
{inputs_gdb}\TRM_Widenings

[ Keep unmapped values [optional)

Reference Feature class
|K:'LProjects'l,CF\MPO'l,Tools'LPrioritization'l,Inputs.gdb'l,REDLanes'l,TRM_Widenings L

‘Weight field {optional)
PTOTADD v]
‘Where clause (optional)

| |

Analysis method
[ mazmmm vl

Cell size {in units of reference fc coordinate syskem)

- Meighborhood size {in units of reference fc coordinate system) (optional)

- —
: |Output uriits {optional) | Analysis method: MAXIMUM

<

| Ok | | Cancel | |Envir0nments... | | <= Hide Help | | Tool Help |
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DETAILED DIFFERENTIATORS — FEASIBILITY — OVERLAY

1500 file » | Create a Weighted Overlay }
| K:\Projects| CAMPO, Tools\ Priaritizationconfig_files\DD_Feasibility_Overlay.json @ J SO N f||e:
Description {optional) ET TR R S hRmees {config_dir\DD_Feasibility Overlay.json
| Feasibility Factors overlay | o OF mc.'m o : ces {Pacton,
Combinations, simple Surfaces, and even
Mo data value ("NODATA" or numerical value) other Overlays) and specifies parameters for
| HODATE | creating a "weighted overlay” analysis with
Input surface json files those surfaces. Parameters include the
| | EI weight of each input surface in the resulting
overl av,r and the evaluation scale for the
K:\Projects\CAMPOYToals Prioritizationtconfig_files\DD_Feasibility _MumberLanes.json < E
K:\Projects\CAMPOYToals Prioritizationtconfig_files\DD_Feasibility _ROW.json . . .
K:\Projects\CAMPOYToals|Prioritization\config_files\DD_Feasibility _Widening, json ) . InPUt Surface Json f||eS. :
{config_dir\DD_Feasibility NumberLanes.json
cor.ﬁgurahon file pn:)duced by {h|5 tool. {Conflg_d | I’}\D D_FeaSIbI“ty_ROW JSOH
{config_dir\DD_Feasibility Widening.json
. Surface weights {order parallel to input surfaces)
Weights: |
Number of Lanes: 33 e
Available ROW: 33 3
. : . 4 b4
Widenings: 34 Results mapped from/to/by:
Defaults (0/10/1)
Results mapped from... |
1]
I dto... <
e nepeedle 0 Remap groups: load from
|Reults mapped by, | {remaps_dir}/DD_Feasibility_Overlay
1
Remap groups {optional)
e =
N —
| QK | | Cancel | | Environments. .. | | == Hide Help | | Taool Help |
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DETAILED DIFFERENTIATORS — COMMUNITIES OF CONCERN

Detailed

Differentiators

Detailed
differentiators -
raw

Communities
of Concern
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DETAILED DIFFERENTIATORS — COMMUNITIES OF CONCERN

150 File

ojects\CAMPCY Tools\Prioritizationconfig_files\DD_CommunitiesOf Concern. json

S o JSON file:
(optional) T {config_dir\DD_CommunitiesOfConcern.json

Remap groups: load from
{remaps_dir}/DD_CommunitiesOfConcern

tion {optional)
rer of adjacent communities of concern |

"1 groups (from_value, to_value,reclass_value) {optional) Specify how the raster dataset should be

reclassified for overlay/combination
Old values New values

| | T purposes. Remap tables can be saved and
0-1 1 [ Iﬂl re-loaded in an info table.
1-2 2 —
» 2. 9a08 3 | [EESEU=E
MoData HMoData |

Add Entry -
No data value: NODATA

|Reverse Mew Yalues | | Precision. .. |

Mo data value ("WODATA" or numerical walue)

[ MoDATA

Weight field: OverlapCount < :
g p [[] Keep unmapped values [optional] Reference featu re CIaSS.
Reference feature class {inputs_gdb\CAMPO_CommunitiesofConcern
| K2 \ProjectsiCAMP O Tools\PrioritizationInputs . gdb\REDLanes | CAMPO_CommunitiesOFConcern 4|| @
‘weight field {optional)
:L[ CrserlapCount v |

Where clause (optional)

| |

analysis method

[ PoLv_To_RaASTER vie
Cell size (in units of reference o coordinate system)
100 |
- Meighbiorhood size {in units of reference fo coordinate system) (optional)
L 0]
Cukput unik: Lional . .
— B e s {optiona) | Analysis method: POLY_TO RASTER

<

| QK | | Canicel | |Envir0nments... | | << Hide Help | | Tool Help |
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DETAILED DIFFERENTIATORS — RAW COMBO

Detailed
Differentiators

[ |
Detailed
differentiators -
raw
|
|

Communities
of Concern

Feasibility

Available
ROW

Number of
Lanes

Planned
widenings
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DETAILED DIFFERENTIATORS — RAW COMBO

A\ I50M file ~ | Create a Combination
: [ K:tProjectslcaMPOToolsPriaritizationconfig_fles\DD_Combo.jsan < @ JSON file: {config_dir\DD_Combo.json
Combo ’[ype: Calculation Description (optional) A "Combination” is a JSON object that - -
| o0 Combo | refers to one or more surfaces (Factors,
= = = - Combinations, simple Surfaces, and even
Mo data walue ("NODATA" or numerical value) other Overlays) and specifies parameters for
|NOD'°'T'°‘ | combining those surfaces and yielding a Base surface:
Combo_type new field of raster values based on the . . - .
p! Calcuiation v] combined inputs. Parameters include the {config_dir\DD_Feasibility_Overlay.json
EBase surface type of combination to perform (calculation,
| K:\Projects\CAMPO  Toals\Prioritization,config_files\DD_Feasibility _Owerlay.json < é conditional, lookup), and how to process
Aoplicati limits: [ combined values 1o produce the output
pp Icaton mits: [v] &pplication limits (only apply comba logic for values with lirits_ (optional) raster.
Apply above: 0 —>

Combinations consist of four basic types of
parametrs:

Aljgly abaove walue {min. base surface value) {optional)

(=1

Apply Below: 5

Lpply below value (max base surface walus) (optional)

wn

= A base surface: surface with which
Adjustment surfaces other surfaces will be combined. The
| base surface is special in that it : .

vahies oy b st theough 1 Adjustment surface parameters:
| K:\ProjectstCAMPO| Tools| Prioritizationyconfig_files\D0_CommunitiesOfConcern. json output raster under certain condi + *1 0

hi lysi 3
MR (multiply the communities of concern value by 10
+ Adjps rfrees—auraces and add it to the feasibility overlay value — this
corpbined with the base surface. . . .
o eirmaPINI DO UCesS a raster with two-digit output values,
gerferate new values in the outpt XY, where X is the CofC score and Y is the
' feasibility score)

¥ @

Adjustment surfaces:

{config_dir\DD_CommunitiesOfConcern.json

[«] 3]

= Combination type:

Adjustment surface parameters (comma-separated lists, parallel ko adjustrent surfaces)

[
| —
I

)

o Calculation: apply basic
arithmetic operations across
the combined values to yield a
new value.

o Conditional: apply iffthen logic
across combined values to
yield a new value.

(€] [/ =]

o Lookup: Use a lookup table to i

e
e v
e

| Ok | | Cancel | |Envir0nments... | | =< Hide Help | | Toaol Help |
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DETAILED DIFFERENTIATORS — MASKING

Detailed

Differentiators

RED Lanes

suitability
mask
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DETAILED DIFFERENTIATORS — SUITABILITY MASK

/1500 file

| K:\Praojectsl CAMPO, Tools\Prioritizationcanfig _files\DD_SuitMask. json

Ramap groups JSON file:
(optional) {config_dir\DD_SuitMask.json

Description {optional)
| Suitability mask (only include DD findings where there is RED Lanes suikabiliky’) |
e TR Speaﬁrl how the raster datas‘et should be
reclassified for overlay/combi )
purpofes. Remap tables can Raster:

Remap groups (From_value, to_value, reclass_valus) (optional) re-loaded in an info table. {SU |tab|||ty OUtpUtS gd b}\RE D LaneS S u |t RaW MaSk
L oo T oo SRS - - i
assify, ..

Unigque

Add Enkry
—  |Delete Entries

Save.., |Revérse T 'v'alues| | Precision. ..

Mo data value ("NODATA" ar numerical value)
[MopaTa

| K2 \Projectsl CAMPO, Tools| Prioritizationiversion1.gdbiRED_Lanes_Suit_Raw_Mask.

Remap groups: (none) —>

[[] Keep unmapped values [aptianal]

L4 >

o] 4 |
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Cancel | |Envir0nments... | | << Hide Help | | Tool Help |




DETAILED DIFFERENTIATORS — ADDING THE SUITABILITY MASK

W ISON Fil

| K:\Projects\CAMPOL Toalsi Prioritization'config_files\DD_CombolMasked. json

Create a Combination

Combo type: Conditional

Description {opkional)

ED_ComboMasked

Ma data walue ("NODATA" or numerical walue)

[ noDaTA

Combo kype

:l Conditional

Base surface

v|

| K:\Projects\ CAMPO) Toalsh Prioritization'config_Files\DD_Combo. json

[ &pplication limits [only apply combe logic for values with limits_ [optional]

Adjustment surfaces:

Apply abowve value (min. base surface value) (optional)

{config_dir\DD_SuitMask.json

Apply below value {max base surface value) {optional)

Adjustment surfaces

A 4

K \Projects\CAMPOY ToolsPrioritization'config_files\DD_SuitMask. json

(x][+] @]

[« [=]

Adjustment surface parameters {comma-separated lists, parallel to adjustment surfaces)

JSON file: {config_dir\DD_ComboMasked.json

A "Combination” is a JSON object that
refers to one or more surfaces (Factors,
Combinations, simple Surfaces, and even
other Overlays) and specifies parameters i
combining those surfaces and yielding a
new field of raster values based on the
combined inputs. Parameters include the
type of combination to perform (calculation,

conditional, lookup), and how to process I
combined values to produce the output

raster.

Base surface: {config_dirhDD_Combo.json

Combinations consist of four basic types of
parametrs:

+ A base surface: surface with which
other surfaces will be combined. Tha
base surface is special in that its
values can be passed through to
output raster under certain condi
that vary by analysis type.

Adjustment surface parameters:
>0,base,0

WY s s s ncezaa (I the RED Lanes suitability score is greater than
combined with the base surface.
ol vehemdblitunatsniii o0 keep the DD combo score, else set the cell

value to zero)

s Combination type:

o Calculation: apply basic
arithmetic operations across

the combined values to yield a
new value.

o Conditional: apply ifithen logic
across combined values to
yield a new value.

o Lookup: Use a lookup table to ¥

| &
! >0,base,0 < E
- %]
1]
E‘.
v
| Ok | | Cancel | |Environments... | | << Hide Help | | Tool Help |

CAM@ RENAISSANCE PLANNING \\\I)

GEOPROCESSING TOOLKIT

R5-84




IMPLEMENTATION GUIDANCE

Implementation
Guidance

RED Lanes Implementation
Suitability mask Guidance - raw

Nonmotori_zed

TSP suitability Full time

propensity suitability

Peak hour
transit riders

B Venicle delay [@Peak hour traffic

== Transit OTP
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IMPLEMENTATION GUIDANCE — NONMOTORIZED PROPENSITY

Implementation
Guidance

Implementation
Guidance - raw

Nonmotorized
propensity
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IMPLEMENTATION GUIDANCE — NONMOTORIZED PROPENSITY

A I50N File Remap groups JSON file:
| Ki\Projects\CAMPO Toals\Pricritization! config_files\IG_Monmotar_Propensity.json  <C—ee— O — Srle— o to £E = : . . . :
Remap groups: load from D eenption {antena) {optional) {config_dir\IG_Nonmotor_Propensity.json

| Monmokarized propensity (walk access) |

{remaps_dir}/lG_Noantor_Prop Specify how the raster dataset should be

Remap groups (from_value, to_value reclass_walue) {optional) } b
reclassified for overlay/combination

Old values Hew values A ] purposes. Remap tables can be saved and
1 - 2500 1 |: Classify. .. 3 :
re-loaded in an info table.
2300 - 10000 2 |U7|
10000 - 9395539 a [naue |
o MoData MoDsta

g Add Entry
! Celete Entries
W

Save.. |Reverse Mew Yalues | | Precision. .. |

Mo data walue ("MODATA" or numerical value)

No data value: NODATA

. o [ MopaTA pu
Welght erIdJT—LONG [] Keep unmapped values (optional) Reference feature CIaSS:
Reference Feature class {| np UtS_g d b}\U M N_Wa I kACCGSS_ZO 14
| K:Prajects\CAMPOY ToolsiPrioritizationt Inputs. gdb\REDLanes \ UMM _WalkAccess 2014 :! @
ﬁght field {optional)
IT_LONG vl

»
wwhere clause {optional)

Analysis method

Eil

[PoLv_To RASTER vag
Cell size (in units of reference fc coordinate syskem)
L] a
Meighborhood size {in units of reference fc coordinate system) (optional) : |
— ey Qubput unit tional . .
) R | Analysis method: POLY_TO RASTER
<
| Ok | | Cancel | | Enviranments. ., | | =< Hide Help | | Tool Help |
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IMPLEMENTATION GUIDANCE — TSP SUITABILITY

Implementation
Guidance
I
|
Implementation
Guidance - raw
I
I
TSP suitability
5
mm Vehicle delay [ome

== Transit OTP
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IMPLEMENTATION GUIDANCE — TSP SUITABILITY — V/C RATIO

.3 Create a Factor

IS0 file

| K:\Prajects\CAMPOY TaolsPrioritization| config_files\IG_TSP_WC_ratio.json

Remap groups: load from

Description {optional)

[ WC rakio For T5P

{remaps_dir}/IG_TSP_VC ratio

Remap groups (from_value, to_value,reclass_walue) {optional)

Al ——
0-075 1 |: Classify...
075-0489 2 I%I
0a-11 3 | NS |
_ 11-125 2
g 1.25 - 995999 1 add Entry
MoData MoData

| Delete Entries
V.
|Reverse Mew Yalues | | Precision. .. |

Mo data walue ("MODATA" or numerical value)

[o

Remap gro

.....

[optio_na 1)

ups

Specify how the raster dataset should be
reclassified for overlay/combination
purposes. Remap tables can be saved and
re-loaded in an info table.

&
Weight field: MAX_PM_VC : -
- - [ K.eep unmapped values [optional]
Reference feature class
| K:Projects\CAMPOY Taols|Prioritizationt Inputs. gdb\REDLanes, TRM_LoadedHwy 2045 :! E
‘Weight field {optional)
P _PM_YC vl
wwhere clause {optional)
| MEW/FCLASS > 2 AND FCLASS <> 22 ‘1@
Analysis method
[ MEAN &
<
Cell size (in units of reference fc coordinate syskem)
100 |
Meighborhood size {in units of reference fc coordinate swstem) (optional)
200 |
—_— Qutput units {optional)
]
- ¢
| Ok | | Cancel | | Enviranments. ., | | =< Hide Help | Tool Help |
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JSON file:
{config_dir\IG_TSP_VC _ratio.json

No data value: 0

Reference feature class:
{inputs_gdb}\TRM_LoadedHwy 2045

Where clause: NEWFCLASS>2 AND FCLASS
<>22 (only include non-limited access/non-
tollway facilities)

Analysis method: MEAN
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IMPLEMENTATION GUIDANCE — TSP SUITABILITY — VEHICLE DELAY

AN\ I50N File
| K:\Projects\ CAMPCY Toals|Priaritizationtconfig_files\IG_TSP_YehicleDelay.json

Remap groups

o reclass ! JSON file:
(optional) {config_dirf\IG_TSP_VehicleDelay.json

Remap groups: load from
{remaps_dir}/IG_TSP_Vehicle Delay

Description {optional)
| ‘ehicle Delay for TSP suitability |

Rermap groups (from_talue,to_value,reclass_value) {(optional) Speciiy‘ how the raster dataS.Et s:hould be
reclassified for owerlay/combination

Old values New values Al ety | purposes. Remap tables can be saved and
0-05 1 © | R re-loaded in an info table.
05-06 2 'U—|
0508 3 Ltiatel
. 05-049 2
0.8 -19339 1 Add Entry
MoData MoData

No data value: 0
Lelete Entries
| b
|Reverse Mew Yalues | | Precision. .. |

Mo data value ("NODATA" of numetrical value)

1] <
Weight field: MIN_PM_CFF_SPD — .
9 - - - [ Keep unmapped values [optional) Reference feature class:
Reference feature class {| n puts_g d b}\T RM_Load ed HWy_2 045
| K:\Projects\CAMPO\Tools|PrioritizationInputs, gdb\REDLanes\ TRM_LoadedHwy 2045 -

‘eight field {optionaly
J11IN_PM_CFF_SPD

WWhere clause {optional)

W
| MEWFCLASS > 2 AND FCLASS <3 22 4-'—@

Where clause: NEWFCLASS>2 AND FCLASS
Analysis method . ..
AN < <>22 (only include non-limited access/non-

N T

Cell size (in units of reference Fo coordinate system) | tol |Way faClIltleS)

100
Meighborhood size (in units of reference Fc coordinate system) {optional)

200 |
Qubput unit kional A o
e o i Analysis method: MEAN

L4
| [o]4 | | Cancel | |Envir0nments... | | << Hide Help | | Taol Help |
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IMPLEMENTATION GUIDANCE — TSP SUITABILITY — TRANSIT OTP

a Simple Surface

| K:\Projects) CAMPO) ToolshPrioritizationt config_filesiIG_TSP_TransitQTP.json

Remap groupS: Ioad from Description {optional)
{remaps d|r}/|G TSP Transit OTP |€n time petformance For TSP suitability

Raster (raster dataset)
| K:\Projects) CAMPO) Tools'Prioritizationt Yersion 1 .gdblOnTimePerf_Combo

Remap groups (from_value,ko_value,reclass_value) (optional)

[ Olvalues | Nowvalues [ENIIEREEE.
) ] l: Classify. .. |
0-3 1 N
38 2 | Uniue |
£ -933 3
MoDats MoData add Entry

ks
|Reverse e \n'alues| | Precision.. . |

Mo data walue ("NODATA" or numetrical value)
[ HoDaTA

[ Keep unmapped walues [optional]

SO AISUDS. i JSON file:
(optional) {config_dir\IG_TSP_TransitOTP.json

Specify how the raster dataset should be
reclassified for overlay/comk
purpgdses. Remap tables cal
re-loaded in an info table.

Raster: {suitability _outputs_gdb}\TransitOps_Overlay

L¥

< >

oK | | Cancel | |Environments... | | << Hide Help | |

Tool Help |
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IMPLEMENTATION GUIDANCE — TSP SUITABILITY — OVERLAY

50N File ~ | Create a Weighted Overlay p "
| K:\ProjectsiCAMPO, ToolstPrioritizationtconfig_files\IG_T3P_Owverlay. json < ! @ JSON flle-
Descripkion {optional) OA:E gvrenriii slfjrfaaigso;::tjsg that refers to {Conﬂg_d | r}\l G_TS P_Overlay._] son
| T sulablliy Sveoy | Combinations, simple Surfaces, and even
Mo data value ("NODATA" or numerical value) other Overlays) and specifies parameters for
| L | creating a "weighted overlay” analysis with
Input surface json files those surfaces. Parameters include the
| | weight of each input surface in the resulting
overlay and the evaluation scale for the
K:\Projects)CAMPOY ToolsPrioritization!,config_files\IG_TSP_WC_ratio.json < E esulting overlay.
K:\ProjectsyCAMPOY Tools Prioritization),config_files\IG_TSP_TransitQTP. json A A .
K:\Projects\CAMPON Tools' Prioritization),config_files\IG_T5P_VehideDelay, json E See the BRI help page on weighted I nPUt Surface Json flleS.
overlay arfalyses for information about th {config_dir\IG_TSP_VC_ Ratio.json
raster proCes anaged oy e . . 0 g
mnﬁgﬁmﬁon file produced by this tool. {Conflg_dll"}\l G_TS P_TranSItOTP .Json
{config_dirNIG_TSP_VehicleDelay.json
. Surface weights (order parallel bo input surfaces)
Weights: |
VC Ratio: 40 » i
Transit OTP: 35 3
H - 25 x
Vehicle Delay: 25 Results mapped from/to/by:
Defaults (0/3/1)
Results mapped from, .. |
u]
Results mapped to... <
3]
Reults mapped by, ..
L]
Remap groups {optional)
- —
’7 | Classify.., | v
| Ok | | Cancel | | Environments, .. | | =< Hide Help | | Tool Help |
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IMPLEMENTATION GUIDANCE — FULL TIME SUITABILITY

Implementation
Guidance

Implementation

Guidance - raw

Full time

suitability

Peak hour
transit riders

Peak hour traffic
volume
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IMPLEMENTATION GUIDANCE — FULL TIME SUITABILITY — PEAK RIDERSHIP

N I5ON File ~ | Remap groups JSON file:
|K:'l,F‘rojects'l,CAMPO'l,Tools'l,Prioritization'l,config_Files'l,IG_FuIITime_PkHrTransit.json Vaiue,tJ

Remap groups: load from ——— optionall = {config_dirIG_FullTime_PkHrTransit.json
{remaps_d i r}/lG_Fu”Time_PHTranSit | Peak hour ridership as a share of daily ridership

Remap groups (fram_value, to_value, reclass_value) {optional)

Specify how the raster dataset should be
reclassified for overlay/combination

Old values New values |~ == purposes. Remap tables can be saved and
0-0E 3 || | Classify... | re-loaded in an info table.
06-075 2 [ ————
075 959 1 |U”'i!
- MoData MaoData

Add Entry
| Delete Entries
|

Save. .. |Reverse Mew Yalues | | Precision. .. |

No data value: NODATA

Mo data value ("MODATA" or numetrical valus)

. . NODATA <=
Weight field: PK_SHR R o .
9 — — B Reference feature class:
i G {inputs_gdb}\Transit_Ridership
| K1\ ProjectsiCaMPO Tools\ Prioritizationt Inputs . gdbREDLanes’ Transit_Ridership < : E
‘w'eight field {optionaly
P Pi_SHR_R v|
“Where clause {optional)
sal
| | &
Analysis method
[ MEAN <

Cell size (in units of reference fo coordinake system)

—— Meighborhood size {in units of reference Fc coordinate system) {optional)
E3 ]
'_'_‘- |°”t'°”t uniks (cptional) | Analysis method: MEAN

<

| QK | | Cancel | |Envir0nments... | | << Hide Help | | Taol Help |
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IMPLEMENTATION GUIDANCE — FULL TIME SUITABILITY — PEAK VOLUME

/IS0 File

| K:\Projects\CAMPO\ Tools\ Prioritizationtconfig_files\IG_Full Time_PkHrval.json

Remap groups

om—valt el - JSON file:
(optional) T {config_dir\IG_FullTime_PkHrVol.json

Remap groups: load from
{remaps_dir}/IG_FullTime PHVol

Description {optional)
| Peak hour volume as a share of daily volume |

Rernap groups (fram_value,to_value,reclass_value) (optional) Specjﬁ" how the raster data’s‘e‘ s‘hould be
reclassified for overlay/combination

Old values New values |~ |ﬁ purposes. Remap tables can be saved and
0-03 3 || &| re-loaded in an info table.
03-05 2 = oan |
0553 i | trique |
- MoDats MoData

Add Entry
Delete Entries

W
Save. .. |Reverse Mew Yalues | | Precision. .. |

Mo data value ("MNODATA" of numetrical value)

No data value: NODATA

MODATA al
Weight field: PM_SHARE — .
9 = [] Keep unmapped values [optional) Reference feature class:
Reference feature dlass {| np Uts_g d b}\T RM_O Utp UtS_2 045
| K:\Projects\CAMPOY Taols| Prioritization Inputs, gdb\REDL anes| TRM_Outputs _2045 < : @

‘weight field {optional)
PHP1_SHARE

wWhere clause {optional)

b
| | B
saL

Analysis method
-
[ mEAn <

ell size (in units of reference Fo coordinate system)

Meighborhood size (in units of reference fc coordinate system) (optional) |
] |°“t'°”t units (optonal | Analysis method: MEAN

<

| oK | | Cancel | |Environments... | | << Hide Help | | Toal Help |
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IMPLEMENTATION GUIDANCE — FULL TIME SUITABILITY — OVERLAY

Weights:
Peak Hour Ridership Share: 70
Peak Hour Volume Share: 30

150N file

» | Create a Weighted Overlay _
| K:\Projects|CAMPOL Tools! Prioritization\config_files\IG_Full Time_overlay.json < : @ _ _ JSON Tlle' _
Coscril e Cabonah An "Overlay” is a JSON object that refers to {config_dir\IG_FullTime_Overlay.json
| Full time suitability based on peak-hour shares of ridership and traffic | one or more surfaces (Factors, - - -
Combinations. simple Surfaces, and even
i\lo data walue ("NODATA" or numerical value) | other Overlays) and specifies parameters for
HODATA creating a "weighted overlay” analysis with
Input surface jsan files those surfaces. Parameters include the
| | @ weight of each input surface in the resulting
overlay and the evaluation scale for the
K:\ProjectsCAMPOY Tools! Prioritization\config_Files\IG_FullTime_PkHrTransit. json < E asultinggveriay .
K:\ProjectsiCAMPOL Toals) Prioritization\config_Ffilasi\IG_FullTime_PkHrval json
See the EBRI help page on weighted
overlay anflyses for information about th | nput surface json files:
1+ raster progess mana the . . . .
configuratenTTem mged by - {config_dirf\lG_FullTime_PkHrTransit.json
{config_dir\IG_FullTime_PkHrVol.json
Surface weights {order parallel to input surfaces) |
+
30
x
Results mapped from/to/by:
Defaults (0/3/1)
Results mapped fram. ..
o]
Results mapped to... <
3]
Reults mapped by. ..
t
Remap groups {optional)
i | Cassfy... | v
| ——
| [s]'¢ | | Cancel | | Environments. .. | | << Hide Help | | Tool Help |
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IMPLEMENTATION GUIDANCE - RAW COMBO

Implementation
Guidance

Implementation

Guidance - raw

Nonmotorized oy F Full time
propensity ji=iesnitatliy suitability
C

Peak hour
B transit riders

_ Peak hour traffic
== \ehicle delay _
= Transit OTP
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IMPLEMENTATION GUIDANCE - RAW COMBO

/150N File

| Ki\ProjectsCAMPO) Tools\Priaritization) config_Files\IG_Combo,json

Create a Combination

b=

Combo type: Calculation ot foptiooah

| Combined implementation guidance dimensions (result in 5¥2 Form where X=T3P suitability, ¥=Full time suitability, Z=Monmatorized |

Mo data value ("NODATA" ar numearical value)

[ noDaTA |
Combo bype

::aculation v|
Base surface
|K:'l,Projects'l,CAMPO'l,ToDIs'I,Prioritization'l,config_FiIes'l,IG_Nonmotor_Propensity.json { E

JSON file: {config_dir\lG_Combo.json
A "Combination” is a JSON object that
refers to one or more surfaces (Factors,
Combinations, simple Surfaces, and even
other Overlays) and specifies parameters for
combining those surfaces and yielding a Base surface:
new field of raster values based on the . q o
Combined inputs, Pasamicters nckele the {config_dir\lG_Nonmotor_Propensity.json
type of combination to perform (calculation,
conditional, lookup), and how to process

[ &spplication limits (only apply combo logic for values with limitz_ [optional]

Apply above walue {min. base surface value) (optional)

Apply below walue {max base surface walue) {optional)

Adjustment surfaces

| K:\Projectsl CAMPOY Tools| Prioritizationtconfig_files\IG_FullTime _overlay. json
e < | CAMPO Tools| Prioritizationconfig_files\IG_TSP_Owerlay json

Adjustment surfaces:
{config_dir\IG_FullTime_QOverlay.json.json
{config_dir\lG_TSP_Overlay.json.json

(€] (2] [x][#] @]

Adjustment surface parameters (comma-separated lists, parallel to adjustment surfaces)

combined values to produce the output
raster.

Combinations consist of four basic types of
parametrs:

= A base surface: surface with which
other surfaces will be combined. The
base surface is special in that it:
values can be passed through to

output raster under certain cond Adjustment surface parameters:
that vary by analysis type. +.*10

o Adjustment surfaces: surfaces t +,*1 00
LSRR (multiply the full-time suitability value by 10 and

;Z?eiﬂi“ﬁe"ﬁ ﬂfiﬁ the fne; add it to the nonmotorized propensity value;
ot pk Multiple the TSP suitability value by 100 and add

« Cofnbination type: it to the previous value — this produces a raster

| @ with three-digit output values, XYZ, where X is
o Calculation: apply basic : :

v — o afthmetic operations acr LG T_SP score and Y is the fu//-t/m_e score, and Z
4100 R the c\zjmb‘med values to yi is the nonmotorized propensity score)

|E| new value.

o Conditional: apply iffthen logic

across combined values to
yield a new value.
2 o Lookup: Use a lookup table to .
| ok | | Cancel | |Envir0nments... | | << Hide Help | | Tool Help |
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IMPLEMENTATION GUIDANCE — MASKING

Implementation

Guidance

RED Lanes

Suitability mask
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IMPLEMENTATION GUIDANCE — SUITABILITY MASK

N I50M file Create a Simple Surface A
| K \ProjectsyCAMPO, Tools\Prioritizationlconfio_Files\IG_Suittask. json :: @ JSON file: {Config di r}\|G Su |tMaskJ son
A simple surface records the location and - =
re-classification details of an existing raster
dataset. This tool create a JSON
configuration file to store the g

1 Raster:

>

Description {optional)
| Suitability mask (only include IG findings where there is RED Lanes suitability) |

_u

Raster {raster dataset)
| K:\ProjectsyCAMPO, Tools| PriotitizationiVersion 1 .gdb\RED_Lanes_Suit_Raw_Mask,

Remap groups (From_value,ta_value,reclass_value) {optional) {SU |tab|l|ty OUtpUtS gd b}\RE D LaneS S u |t RaW MaSk
AT T S T - - e
assify. ..

Unigue

Add Enkry
—  |Delete Entries
|

. Ve . |Reverse =0 'v'alues| | Precision, ..

Mo data valus ("NODATA" or numetical value)
MODATA

[ Keep unmapped values [optional]

Remap groups: (none) >

ok | | Cancel | |Envir0nments... | | << Hide Help | | Tool Help |
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IMPLEMENTATION GUIDANCE — ADDING THE SUITABILITY MASK

-

Create a Combination

N\ 150M file ~
| K:\Projects\ CAMPOY Tools\Priaritizationtconfig_Files\IG_ComboMasked.json f E
Combo type: Conditional bl =
| Implentation guidance scores masked by RED Lanes suitability |
Mo data walue ("NODATA" ar numetical walue)
[ noDaTA |
Combo bvpe
=I| Conditional v|

Base surface

| K:\Projectsl CAMPOY Tools\Priaritizationt config_files\IG_Combo.json

|

[] Application lirits (anly apply cormba logic far values with lirits_ (optional)

Adjustment surfaces:

Apply above walue {min. base surface value) (optional)

{config_dir\IG_SuitMask.json

Apply below value (max base surface value) {optional)

Adjustment surfaces

>

K:\ProjectstCAMPOYTools\ Priaritization|config_files\IG_SuitMask. json

=] [x][#] (@]

[«]

Adjustment surface parameters (comma-separated lists, parallel to adjustment surfaces)

JSON file: {config_dir\lG_ComboMasked.json

A "Combination” is a JSON object that
refers to one or more surfaces (Factors,
Combinations, simple Surfaces, and even
other Owverlays) and specifies parameters f
combining those surfaces and yielding a
new field of raster values based on the
combined inputs. Parameters include the
type of combination to perform (calculation;

conditional, lookup), and how to process I
[~ combined values fo produce the output

raster.

Base surface: {config_dirf\lG_Combo.json

Combinations consist of four basic types of
parametrs:

e A base surface: surface with which
other surfaces will be combined. The
base surface is special in that its
values can be passed through to
output raster under certain condi
that vary by analysis type.

Adjustment surface parameters:
>0,base,0
(if the RED Lanes suitability score is greater than
zero keep the IG combo score, else set the cell
value to zero)

bined with the base surface.
combinations of values are used
gerferate new values in the outpu
rasjer.

= Cofnbination type:

o GCalculation: apply basic
arithmetic operations across

[x][#] @]

the combined values to yield a
new value.

o Conditional: apply ifithen logic
across combined values to
yield a new value.

o Lookup: Use a lookup table to 5

- =0,base, 0 &
- )
———
[4]
sl
4]
W
| ok | | Cancel | |Envir0nments... | | << Hide Help | | Tool Help |
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USING THE “RUN SURFACE ANLAYSIS" TOOL

» Use the “Run Surface Analysis” tool to create the resulting raster for
a specified surface configuration (.json) file as well as all prerequisite
files. Warning! All existing files in the output geodatabase are deleted
when this tool is run.

* Three runs of the “Run Surface Analysis” tool are made for the RED
Lanes evaluation process:

1. “RED_Lanes_Suit Raw_Mask FG.json” - Calculates raw
suitability and applies the transit service and fixed-guideway
masks.

2. “DD_ComboMasked.json” — Calculates and combines detailed
differentiator variables and applies the transit service mask.

3. “IG_ComboMasked.json” — Calculates and combines
implementation guidance variables and applies the transit service
mask.

CAM% RENAISSANCE PLANNING \\\l) R5-102

‘ REDLanesTools thx
' Copy Directaory
5 Create a Combination
= Create a Dominant Factor
5 Create a Factor
5 Create a Linear Surn Factor
¥
3
3

Create a simple surface
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USING THE “RUN SURFACE ANLAYSIS" TOOL

L3 Output_DetailedDiff.gdb
L Output_lmpGuidance.gdb
= L Output_Suitability.gdb

= Select a surface json file as the “final” output. This surface’s resulting — 8 B ActiityDensity
raster will be produced in the output workspace. % et
+ ontextiiesign
= All pre-requisite surfaces will be analyzed and resulting rasters ol L
produced in the output workspace. B IntDensity
@ OnTirmePerf_Combo
1 1 1 1 1 @ CnTirmePerf_MCEU |nts
= Spatial analyst extension must be installed and licensed for this tool to & BB OnTmePert NCSU Seas
run SUCCGSSfUIIy @ OnTirmePerf_Routes
_ _ _ _ # RED_Lanes_Suit_Rawr
= Optional: set processing extents to define a consistent frame of — % e R
reference for all surfaces to be produced C® @ Taficvolume
= This is recommended as different input datasets have different R e ey
default processing extents. ) TravelDermand
] ] @8 TrnSecFreq 2018
= The CAMPO boundary polygon in the Inputs geodatabase is %mcmq_m
provided for precisely this application. Mg e

#8 TrnSecFreg_overlay
@ WC_ratio_HwyOps
— ® @ VehicleDelay
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USING THE “RUN SURFACE ANLAYSIS" TOOL

Target surface 130N

| K:\Projects\CAMPOY Toals\Roatlconfig_files\RED_Lanes_Suit_Raw_mask_FG.json

Set processing extents: Output geodatabase

| K Project sy CAMPOY Toolst RoothQukput_Suitability . gdb

{input_gdb)\CAMPO_Boundary

Set processing extents based on feature class {optional)

—}l K2 Project sy CAMPOY Tools oot Inputs . gdbiREDLanest CAMPO_Bounday

(Extents can all be set manually

...or define pracesing extents belaw (optional)

in the field below, but this is

|DeFauIt

more complex than simply

Top

pointing to the boundary file.)

Left

Baktam

Right

Run surface ana

Target surface JSON:
{config_dir\RED_Lanes_Suit Raw_mask_FG.json

Using a specified con
surface and all prereq
Results are stored in
gecdatabase.

WARNING! When rur
analysis, all existing

Output geodatabase:
{Outputs_Suitability.gdb}

Ok

| | Cancel

| |Envirnnments... | | << Hide Help |

| Tool Help

Warning! All existing files in the output geodatabase are deleted when this tool is run.
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AUTOMATED SEGMENTATION USING R

= The RED Lanes evaluation process outputs are in raster format (100-foot grid cells).
» To generate segment-level scores from the raster datasets, a spatial analytics script has
been developed in R.

» R provides spatial analysis capabilities and conveniences that ArcGIS either does
not offer or requires additional licenses beyond Spatial Analyst.

» The script is simple to run in R Studio.
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AUTOMATED SEGMENTATION USING R

= To download R for the first time, visit http://archive.linux.duke.edu/cran/.

= For Windows, select "Download R for Windows", then "install R for the first time", then
"Download R for Windows". Once the installer is downloaded, open it and complete
the setup wizard, keeping all defaults.

» For Mac, select "Download R for (Mac) OS X", then the download link for the .pkg file for the
latest release of R. Once the installer is downloaded, open it and complete the setup wizard,
keeping all defaults.

= Once R is installed, visit https://rstudio.com/products/rstudio/download/ to download RStudio.

= Select "Download" beneath RStudio Desktop, then under "All Installers" on the next page,
select the download link for your OS. Once the installer is downloaded, open it and complete
the setup wizard, keeping all defaults.

CAM@ RENAISSANCE PLANNING \\\l) RE 106 GEOPROCESSING TOOLKIT


http://archive.linux.duke.edu/cran/
https://rstudio.com/products/rstudio/download/

AUTOMATED SEGMENTATION USING R

* Once R and RStudio are installed, open each of the provided files in RStudio. They are numbered
according to the order in which they should be completed (00 through 06)

» Go to the "00_Dependencies” script. At the top right of Script window (top left panel), click the "Source”
button. Your first time running these scripts on a new machine, you will be prompted to allow package
installs — follow the prompts on the screen to complete any necessary installs.

= Once "Complete" is printed in the RStudio console (bottom left panel), continue to the "01_Intersect"
script. Click "Source"; this time, you will be prompted for a few function inputs — enter them according to
the on-screen instructions.

= Once "Complete" is printed in the console, move onto "02_Clip". Again, Click "Source", and again follow
the prompts. Once "Complete" is printed, continue to the next script.

= Continue the above pattern of Sourcing the script, providing inputs, waiting for "Complete", and moving
to the next script until the final script "06_Enrich" is completed. At this point, segmentation is finished,
and the final output will be at the write directory you specified as an input to "06_Enrich".
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AUTOMATED SEGMENTATION USING R

= Notes on processing the scripts:

= The NCDOT street routes should be saved as ".shp". The suitability, detailed differentiators, and
implementation guidance rasters should be saved as ".tif"

= When a read or write directory is requested as a function input, we recommend using "copy as path"
functionality (shift-right click on the folder, then select "copy as path") for inputting the directory path.
The scripts are designed to work best with paths input using this method.

= We highly recommend writing all outputs to the same directory. We also recommend placing the
NCDOT street routes shapefile, suitability raster, and detailed differentiators/implementation guidance
rasters in this directory for the same reason. If you do this, you can enter the same path every time
a directory is requested as an input, read or write!

» The read/write directories cannot be geodatabases. R does not support writing to geodatabases; if
you'd like your outputs in a geodatabase, please do this manually upon completion of the entire
process.

= Qutputs of each script will automatically be saved with a file name matching that of the script it
produces for ease of process
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MANUAL QA/QC

= Compare segment outputs to raw suitability rasters
» Manually code and overwrite features/attributes for missing segments.
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SPATIAL ANALYST CONCEPTS
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SPATIAL ANALYST - OVERVIEW

From ArcGIS.com...

“The ArcGIS Spatial Analyst extension provides a rich set of spatial analysis and modeling tools for
both raster (cell-based) and feature (vector) data.”
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http://desktop.arcgis.com/en/arcmap/10.3/tools/spatial-analyst-toolbox/an-overview-of-the-spatial-analyst-toolbox.htm

SPATIAL ANALYST - OVERVIEW

Tools for analyzing spatial patterns based on raster and vector data
» Many useful capabilities for operationalizing the concepts and measures identified for RED
Lanes suitability
» Create raster datasets from vector data (points, lines, polygons)
» Process raster datasets
= Weighted overlay analysis
= Combine and calculate values in the same place or in the vicinity
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USEFUL CAPABILITIES — CREATE RASTERS FROM VECTOR DATA

. _ _ Example: how many distinct colors are
Translate vector data (points, lines, polygons) into rasters there within the “floating zone™?
I » Vector data = features in a feature class
: or shape file (dots in illustration)

: - Raster = network of equally-sized cells

bo.... (grids in illustration)
® R ] ] Y
° 1 i * Floating zone or “neighborhood” in arcpy
! @ e terminology = area of specified size and
I| [ RSCTNON
R SR :. LT shape (dashed outlines in illustration)
o ! ® P, ! « Circle

! : ..................... o Square

: ® ; ' 2  Annulus (doughnut)

® _ !  Wedge
2
1
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USEFUL CAPABILITIES — OVERLAY RASTERS

Get the weighted average of cells representing the same location.
« Raster 1 and raster 2 define the same area using cells of the same size
» Raster 1 is assigned a weight of 30%; raster 2 is assigned a weight of 70%
« The weighted overlay yields raster 3
» Consider the outlined cell in each raster as an example:
« (2¥03)+(1*0.7)=(06+0.7)=1.3
« The overlay analysis will return the nearest integer, so the value in raster 3 is 1

Raster 1 Raster 2 Raster 3

=
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N
N
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____.ll —

=
N
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-
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USEFUL CAPABILITIES — COMBINE RASTERS

Calculate a new value based on the values in two raster datasets

« Raster 1 and raster 2 define the same area using cells of the same size

« |If the value in raster 1 is 3 or greater and the value in raster 2 is 1, calculate a new value of 9
« Otherwise, retain the value from raster 1

« The combination yields raster 3

Raster 1 Raster 2 Raster 3

1

N

S T o
N EEm B
CHEE cm EE
- EEE - oEE
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ADDITIONAL NOTES ON SPATIAL ANALYST

STRENGTHS

= Faster, easier to implement, and simpler to construct “surfaces” representing all locations within a
study area than vector-based or network-based analysis methods.

= Account for areawide typical conditions using consistent cell size and neighborhood size (floating
zone) definitions

LIMITATIONS

= Can be unpredictable when working with source data in inconsistent spatial reference systems
= Best practice: ensure that all input data are projected into the same spatial reference

= Account for areawide conditions without regard for barriers, such as waterways or major highways

» Most geo-processors yield integer rasters (floating point rasters can be created but can be unwieldy
in terms of designing a process around these)

» Potential loss of precision for any given step (review “raster overlay” example illustration
above)
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PYTHON TOOLKIT DOCUMENTATION
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HIERARCHICAL OVERLAY AND COMBINATION SCRIPTS

» Obiject-oriented approach

» Defines “objects” that define how to develop and process raster data sets for analysis in
ArcGIS’s Spatial Analyst extension

= Objects have “attributes”: information stored in the object
= Objects have “methods”: functions that facilitate or automate a variety of workflows

= Utilizes ArcGIS’s (v. 10.2.1) arcpy library to automate geo-processing steps
= Also numpy (v. 1.13.3), which is installed alongside arcpy
= Also a couple of standard Python libraries
= json
" COpy
= Ast
» QOrderedDict (from collections)
= Scripts developed in Python v. 2.7.12
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SCRIPT OBJECTS

= Surface (the basic building block)

= Sub-classes of Surface

= Factor
= DominantFactor
= |inearSum

= Qverlay

= Combination
= ConditionalCombination
= CalculationCombination
» LookupCombination

= HierarchyManager
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SURFACE CLASS

Primary purpose: store meta-data about a raster dataset and how to re-classify values to facilitate geo-
processing
= Attributes:
= workspace, raster, and path: Where is the raster dataset that is the focus of the object?
= no_data value: How to treat “NO DATA” (missing) values in the raster dataset when processing
= remap_groups, remap: How to reclassify values (arcpy.sa.RemapRange object)
» Status flags (processed, reprocess):
» Has this surface already been processed?
» Does it need to be re-processed (based on user actions)?

= Methods:
» setRaster, setWorkspace: Set raster location (workspace or file)

= addRemapGroup, removeRemapGroup, updateRemapGroup: Manage reclassification
preferences
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SURFACE CLASS — RECLASSIFICATION PROTOCOLS

REMAP:

10-19
20-29
30-39
40-49

50-59
60-99

NO DATA (ND) =

Raster value Reclass value .. .

2
3
4
5
6
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- FACTOR CLASS
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FACTOR CLASS (SUBCLASS OF SURFACE)

Primary purpose: create a object from vector data

= Major attributes:
= reference fc: What feature class (vector data) will be used to create the surface?
= field: What field in the feature class above will be used to create the surface? (optional)

= analysis_method: What analysis method will be used to create the surface (options depend on
feature class type — point, line, or polygon)?

= Density, kernel density, sum/length, min, max, mean, median, majority, minority, range,
standard deviation, variety

= units: Units to use for raster processing

= cell _size: Output cell size

= neighborhood_size: Search radius for the floating zone

= sr: Spatial reference system

= where clause: Where clause (defining criteria for features in the feature class used to create the
surface)

= Also inherits attributes from the class
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FACTOR CLASS (SUBCLASS OF SURFACE)

Primary purpose: create a object from vector data

= Major methods:

= rasterize: based on the attributes, create a raster from the vector
data in the referenced feature class

= Also inherits methods of the class
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FACTOR CLASS (SUBCLASS OF SURFACE) — RASTERIZE METHOD

The attributes of the

class define how a raster

( ) will be developed Factor.neighborhood_size= Factor.reference_fc = source feature class

from vector data (reference_fc). *1000” -

ReSU|t|ng raSter values are Factor.field= field in feature class to measure
based on applylng the chosen Factor.units= “Feet” during analysis (shown by symbol size)
analysis method to evaluate

fea’gures within th_e floati_ng zone Factoranalysis_method="SUN’
(neighborhood_size, units), What is the sum of the values
weighted by the chosen field in _E ‘l within the neighborhood
the reference feature class. RN
The resulting raster will have / 1 7 7 5 0 e
square cells of the size ! d
specified by the Ce”_SiZG |‘ Ir .............................. ! ¢ ¢ ! 4
attribute. \ ST -

N 7 4—6——
The creation of the resulting i ° .._ _8__:
raster is facilitated by the 6 @ . 3 1
rasterize method.

>
v
o
o))
~
)
o

Factor.cell_size= “500 Feet”
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- DOMINANT FACTOR CLASS
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DOMINANT FACTOR CLASS (SUBCLASS OF FACTOR)

Primary purpose: create a object by creating a temporary series of objects and choosing
the largest (or smallest) amonqg them

= Major attributes:

= value field: Groups features within the reference_fc attribute (inherited from class) into
discrete categories

= weight_field: What field in reference _fc will be used to create each temporary Factor object?

= Major methods:
= dominantValue: Use the attributes named above to determine which group of features is the most
(or least) prevalent
= Also inherits attributes and methods from the and classes

= Example of use: “dominant land use” — what land use category (value_field) is most common within the
floating zone area based on the total building area (weight_field) in the floating zone for each distinct
use code?
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DOMINANT FACTOR (SUBCLASS OF FACTOR)

Temporary rasters measure intensity of values by each
group. Here, raster A represents the intensity of the blue
dots and raster B represents the intensity of the orange
dots (groupings based on the value_field). Each rasters’
values are weighted by the values in the weight_field for
each feature

Raster A

DominantFactor.value_field= field in feature class
for grouping features during analysis (shown by
symbol color)

DominantFactor.weight_field= field in feature class
to measure during analysis (shown by symbol
size)
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The resulting raster returns the integer of the index for
the raster that has the highest value. In the outlined cell,

the value in raster B (6) is higher than the value in raster
A (1). The index for raster B is 2, since it was the second
raster analyzed. Thus the resulting value is 2.
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- LINEAR SUM CLASS
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LINEAR SUM CLASS (SUBCLASS OF FACTOR)

Primary purpose: create a object by creating three temporary rasters for calculating a simple
sum of values associated with polyline features in the floating zone area

= Major attributes:
= weight_field: The polyline values to summarize.

» line_id field: A field that uniquely identifies each polyline feature. This is required for counting
features for the summarization calculation.

= Major methods:

= rasterize: Creates three rasters of linear statistics: variety of line id’s (count of features),
cumulative length of line features, weighted length of line features (weighted by weight field); these
are then used in an expression to obtain a simple sum of weight_field values (weighted
length/(cumulative length/count)).

= Also inherits attributes and methods from the and classes

= The “SUM/LENGTH” analysis method in the factor class produces a weighted sum (value field *
feature length) for linear features, reflecting the behavior of SpatialAnalyst’s Linear Statistics tool. The
LinearSum class accounts for line length and number of line features to provide a simple sum of linear
values in a neighborhood.
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LINEAR SUM CLASS (SUBCLASS OF FACTOR)

LinearSum.weight_field= field in feature class for The class allows
to be summed (shown by bandwidth) the values on the blue and red

lines to be summed together.

LinearSum.line_id_field= field in feature class to
uniquely identify each line feature(shown by line
color)

The “SUM/LENGTH" method
of the class weights line
values by line length, resulting
in summary values that may

. be difficult to interpret. The
1800 .
700 . - LinearSum class automates a
1800 180( series of LinearStatistics
1,800 geoprocessing runs to
calculate a simple sum of line
values.

Mm RENAISSANCE PLANNING ‘VS |) - PYTHON TOOLKIT DOCUMENTATION



Mm RENAISSANCE PLANNING \\\l) R5-133



OVERLAY CLASS (SUBCLASS OF SURFACE)

Primary purpose: create a new object by overlaying two or more existing objects

= Major attributes:
= surfaces: What objects (usually objects) will be used in the overlay?
= surface_ weights: What weight should be assigned to each surface object listed in surfaces?
= Python dictionary ({surface_object.name: weight})
= evaluation_scale: What range of resulting values will be produced by the overlay analysis?
= Python list ([from_value, to_value, by value])

= Major methods:
= addSurface/dropSurface: Manage which surfaces will be included in the overlay analysis
= updateSurfaceWeights: Manage how surfaces will be weighted in the overlay analysis
= overlaySurfaces: Run the weighted overlay analysis

= Also inherits attributes and methods from the class
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OVERLAY CLASS (SUBCLASS OF SURFACE)

Raster A (34) Raster B (33) Raster C (33)

[
[
N

=
[
[N

Overlay.surfaces = Input rasters that will be overlaid and analyzed. For this illustration, three surfaces will be analyzed.
Overlay.surface_weights = a dictionary containing the surface names and weights for use in the weighted overlay
analysis. For this illustration, all surfaces are effectively weighted equally (see parenthetical values, which must sum to
100).
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OVERLAY CLASS (SUBCLASS OF SURFACE)

Raster A (34) Raster B (33) Raster C (33)
. 2 4 4 4 5
2 . 1 2 4 : 5 : 5
|

N

N
i
[
[N
N

N
IS
[
[
[N

332 | 344|444 46,4  5,6,5

r— 1
22,1332 344! 465]565 The three surfaces are overlaid and
e their values combined. Corresponding
1,21 | 2,21 | 3,32 | 3,43 | 54,4 cells in the input rasters represent the
same location using different measures.
1,2,1 | 1,21 | 3,32 | 3,33 | 44,3 Thus the outlined cell is a single
location, with values of 4, 6, and 5 in
1,2,1 | 1,2,1 1 3,31 | 332 | 343 rasters A, B, and C respectively.
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OVERLAY CLASS (SUBCLASS OF SURFACE)

Raster A (34) Raster B (33) Raster C (33)
2 4 4 4 5
2 . 1 2 4 : 5 : 5

|

2 1 1 2

Since all input rasters are weighted
equally, the resulting raster is effectively
the mean of the overlaid input rasters,
rounded to the nearest integer. Thus,
the outlined cell has a final output value
of 5 (the mean of the input raster values
of 4, 6, and 5).

If the rasters were weighted
differently, say 80-10-10, the resulting
raster values would be calculated
differently. For the outlined cell, for
example, the value would be 4. ((4 *
80) + (6 *10) + (5 * 10)/100 = (320 +
60 + 50)/100 = 430/100 = 4.3)
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COMBINATION CLASS (SUBCLASS OF SURFACE)

Primary purpose: create a new object by combining two or more existing objects
= Major attributes:
» base_ surface: The object that will be modified based on the combination
= adjustment_surfaces: The Surface object(s) that will be combined with the base surface to return
new values

= Python dictionary ({surface_object.name: parameters})

= adj_above vaule/adj below value: The values in the base surface raster above or below which
adjustments from combinations will apply. Values outside of these bounds will retain their original
value in the base_surface raster.

= Major methods:

= combineSurfaces: execute the combination, returning resulting values based on the type of
combination desired (see next slides on subclasses) according the specified parameters.

= Also inherits attributes and methods from the class
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COMBINATION CLASS (SUBCLASS OF SURFACE)

= Subclasses of Combination:
= ConditionalCombination
= CalculationCombination
» LookupCombination
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CONDITIONAL COMBINATION (SUBCLASS OF COMBINATION)

Primary purpose: create a new object by combining two or more existing objects, based
on if-then style conditions

= Major methods:

» addAdjustmentSurface: Update the adjustment_surfaces attribute (from class),
specifying the following parameters

= adj surface obj: the adjustment surface object to be added

= comparison: the comparison operation (“==3", “>3”, “<=3", etc.) to use when applying the
conditional logic in combining objects

= val if true: the value to return if the comparison returns a value of “TRUE”

= val if false: the value to return if the comparison returns a value of “FALSE”
= Use “base” to revert to the value in the base_surface raster when false

= Also inherits attributes and methods from the class
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CONDITIONAL COMBINATION (SUBCLASS OF COMBINATION)

2 4 4 4 5 0 2 2 4 4
1 2 4 5 0 2 4 4 4
1 1 2 . 4 0 0 2 2 2
1 1 2 .. 0 0 0 2 0
1 1 1 2 . 0 0 0 0 0

* *

base surface = The input adjustment_surface = The
raster that will be adjusted input raster that will be used
by any adjustment_surfaces to modify the base surface

comparison = The condition to check val_if true = The new value to be
for in the adjustment_surfaces assigned if the condition is true
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CONDITIONAL COMBINATION (SUBCLASS OF COMBINATION)

2 4 4 4 5 0 2 2 4 4
i~ T | |
1 2 | 4 | 5 0 2 | 4 | 4 4
I____I I____I
1 1 . 0 0 2 2 2 >=
1 1 2 . 0 0 0 0 0

Applying the condition...
* For the outlined cell,

» the base_ surface value is 4

* The adjustment_surface value is 4

« The condition is then applied using the comparison and the val if true

« The conditions is TRUE (adjustment surface value of 4 is >= 2), so the resulting value is 9
* For all cells with adjustment surface values <2, the base surface value is retained, since there is no val if false
attribute assigned
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CONDITIONAL COMBINATION (SUBCLASS OF COMBINATION)

2 4 4 4 5 0 2 2 4 4

1 2 4 5 0 2 4 4 4

1 1 2 . 4 0 0 2 2 2

1 1 2 .. 0 0 0 2 0

1 1 1 2 . 0 0 0 0 0
Applying limits...

« Limits (adj_above val/adj_below_val) affect which cells will be subject to the conditional logic
« If adj_below val = 3, only cells having a base surface of 2 or lower will be subject to the condition (dark
borders)
» All other base surface values are passed through without the application of the condition
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CALCULATION COMBINATION (SUBCLASS OF COMBINATION)

Primary purpose: create a new object by combining two or more existing objects, based
on a mathematical expression

= Major attributes:
= adj |bound/adj_ubound: The lower/upper bound to apply to the calculation result

= Major methods:

» addAdjustmentSurface: Update the adjustment_surfaces attribute (from class),
specifying the following parameters
= adj surface obj: the adjustment surface object to be added

) (13 (1%, 324 (13

= operator: the mathematical operator (“+”, “-”, “*”, “/” etc.) to use when applying the
mathematical logic in combining objects

= surface expr: any additional mathematical logic that should follow after the operator
= Also inherits attributes and methods from the class
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CALCULATION COMBINATION (SUBCLASS OF COMBINATION)

1 1 2 . 4 C 0 0 2 2 2 %2 0%
.
1 1 1 2 .

* *

base surface = The input adjustment_surface = The

raster that will be adjusted input raster that will be used

by any adjustment_surfaces to modify the base surface
operator = The mathematical surface expr= Any additional
operation to be applied to this mathematical logic to be applied to this
adjustment_surface adjustment_surface
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CALCULATION COMBINATION (SUBCLASS OF COMBINATION)

“I2.0°

o
o
N
N
N

: |
Applying the calculation...
* For the outlined cell,

» the base surface value is 4

* The adjustment_surface value is 4

« The calculation is then applied using the operator and the surface expr

« Expression = “{base surface value} {operator} ({adjustment surface value} {surface expr})”
« Expression=4+(4/2)=4+2=6
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CALCULATION COMBINATION (SUBCLASS OF COMBINATION)

— N
1 1 2 4 0 0 2 2 2 56 77 > 1 1
n o R

Applying bounds and limits...
« Limits (adj_above val/adj_below_val) affect which cells will be subject to the calculation
- If adj_above val = 2, only cells having a base surface of 3 or higher will be subject to the calculation (dark
borders)
* Bounds (ubound/Ibound) control the output of the calculation
« If ubound = 6, any resulting value greater than 6 will be capped at 6 (red areas) @  --=--==-==—mmmmmmmmmmmmmmmmeee
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LOOKUP COMBINATION (SUBCLASS OF COMBINATION)

Primary purpose: create a new object by combining two or more existing objects, based
on a table of combined values

= Major attributes:
» |ookup_table: The table defining how combinations of values will be reclassified

= base surface: The object that serves as the “base” for the reclass. Any combination of
values not addressed in the lookup table will be assigned their “base” value.

= adjustment_surfaces: List of additional objects that will be combined with the base
surface. Resulting combinations of values will be reclassed according to the data in the
lookup_table.
= Major methods:

» addAdjustmentSurface: Update the adjustment_surfaces attribute (from class),
specifying the following parameters

= lookup column: the column in the lookup table that corresponds to this surface, ensuring that
value combinations are looked up properly

= Also inherits attributes and methods from the class
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LOOKUP COMBINATION (SUBCLASS OF COMBINATION)

base_surface adjustment_surface

2 4 4 4 5 0 2 2 4 4 2 4
1 2 4 5 5 0 2 4 4 4 1 2 4 -
—- 1 1 2 - 0 0 2 2 2 jl> 1 1 2
1 1 2 0 0 0 2 0 1 1 2 2
1 1 1 0 0 0 0 0 1 1 1 2 2

v
Adj value Lookup table — for combinations

3 0 2 of values in the base and
adjustment tables, assign the
2 9 new raster a new value. For
5 2 9 unspecified combinations, retain
4 6

the base value
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