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What is SPM ?

= A web-based land use sketch planning tool for data
management, scenario development and modeling

Manage, Create
Review, & Alternative
Update Data Scenarios

Analyze
Scenarios

100% Open

Web-Based
Source
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Manage,
Review, &
Update
Data

Top Section Menu Pane
The top section menu drop down
allows the users to toggle
between Project Info, Data Maiacns s sude
Explorer, and Approval/Merge
options.

Tools
These tools allow the user to
navigate around the map, as

well as select and identify map e
features. <
[ E———
> Mo uamy Taran eeas 2012
> Hh Quait Tarsh Carars 2012
> Mg Toeas Shgn 2012
> SCAG Exetog Land Use Parces 2012
> serteveirme
Layers et
This section displays layers that iy
have been preloaded into the Y Banovans

Mossar: scel s

Scenario Planning Model and that {8 Mspoer: Sepie Swees
can be turned on for display and e
activated for selection, editing,

and queries. Functionality that
allows a user to customize layer
ordering and visibility, as well as
import and export capability is
also available.

X PV UrbanFootprint Data Manager

The SPM Data Manager provides local and regional data 100,000 4
uthem Caomia. t i used

d the cites and
0 the SP Data

Serve as a common platform for accessing local, regional
and statewide data with options to review and edit

UrbanFootprin

Population By Year Househakds By Yest Employment By Year .\

- jurisdiction.

Charts

This area conta

household, and
employment).

use to edit or ¢

attributes.

Map Area

are displayed a

Style Editor Window
Style Editor Window allows the user to modify
the way a layer is displayed on the map.
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i g . User Manager
The User Manager allows
e managers and admin users
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ins basic

statistics for the
jurisdiction (population,

Layer Editor
The Layer Editor allows the

omment

upon select layer

This is where all map layers

nd where

the user makes selections
and queries data with
tools.
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Create Transform existing local and regional plans into a

Alternative

scenarios COmmon language of building and place types

Section Menu Pane
top section menu drop down | g ruure
the users to toggle
n Project, Data Explorer,
Approval/Merge options.

a
Aatial Photo
‘Open Swsathlaps
Simple Sreets
Orange County
Major Transit Stops
Region Sphere Of infuence.
Region General Plan Parcels

Is
tools allow the user to
around the map, as

as select and identify map Region Jurisdicion Boundary
res. “Transit Priority Areas

Cpad Holdings
Habitat Consenvation Areas
Flood Zones

Region Ter2 Taz

Sconario A

rs
section displays layers that
been preloaded into the
ario Planning Model as well

roment
Urbantootpeint Layers
Vehicie Miles Traveled

ario and analysis layers, Viater
Energ
that can be turned on for b
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Charts

statistics for the
jurisdiction when in Eq
mode or summary anal
for scenarios when in
Analysis mode.

his area displays basic

Editor/Analysis

Panels

The collapsible Editor
Analysis Panels allow
user to review, edit or
select built form or to
select and run analysis
modules.

Built Form
Manager

Window
Built Form Manager
Window allows the
to modify predefined
place and building
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analyze  Measure the fiscal, environmental, transportation, and
Scenarios  public health of future plans and policy
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100% Open .
s Built on open source platforms and tools

SERVER OPERATING ENVIRONMENT DATABASE & GEOSPATIAL ANALYSIS

Ubuntu Linux 12.04 LTS was chosen for its stability, speed and PostgraSQL is the refational database used by UrbanFootprint.
efficiency, allowing UrbanFootprint to have true, scalable 64- PostGIS integrates with the PostgreSQL database to provide
bit computing, including muiti-threading capabilities. GIS and spatial analysis functionality.

P%SIS \\f @

Spatial Poatgesy Postgeﬂ

DATA DELIVERY & QUEUING MAPPING & DISPLAY

Django, Celery, Redis, Socket 10 and NodeJS play roles in task Polymaps, Mapnik, and Tilestache are used to serve and
queues, process management, and communication between display maps in the user interface. D3 is used for charting,
servers and UrbanFootprint’s web-based user interface. and Sproutcore serves as the web framework and controller.

o= Pl
(XX django )3 B8

Image courtesy of Calthorpe Analytics
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Can be accessed anywhere with internet connection via
Google Chrome web browser

Web-Based

UrbanFootprint
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Project History

) SPM Working > DM site Pilot |

Group Formation
> b site pilot I

D> Initial System Set-up > DM Site Pilot 11l

’ DM Site Scaling to All
Local Jurisdictions

Initial System Setup for Development I -/25/2013 -9/25/2013
DM System Development I /1472014 - 11/25/2014

DM Local Setup and Feature Enhancement _ 7/7/2015 - 6/3/2016
Internal Review and Capacity Building B c/2016- 212802017

System Review and
Internal Testing

P> UFL5 Available

A ole] B -
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SPM Status

SPM Data Management (DM) SPM Scenario Development & Analysis (SD)

100% Open

Source Web-Based

i 10 ~ :
OO =l =
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SPM Data Management Site

Overview



Burbank

—) B UrbanFootprint Scenario Planning Model JungAUhm =
P tion By Year Households By Year Employment By Year
Top Section Menu Pane -
isdiet ¢ross S ¢ 8 30000 100.000
10 view, edit and comment upon data and serves as a
d 50,000 20,000
‘counties in the region. For help, see the SPM Data 10.000
Manager user quide.
2015 2020 2025 2030 2035 2040 20|5 2020 2025 2030 2035 2040

" 2015 2020 2025 2030 2035 2040
Year v

Layes [ 2@ ®10 0 RMC Map Tool Bar
0 1 Layer Management Wlndow 0 7 )

> enari Planning Zones
> TeoTe
¥ Reference

>l BkeLane

> | Census Tracts

» 2 ciy Boundary
County Boundary
Cpad Hokdings
Endangered Species.
Farmiand
Habitat Conservation Areas.
High Qualty Transit Areas 2012

Layer.
SCAG Existing Land Use Parcels 2016 !

User Unmi@scap ca g Seected Facords. 10

3
>

Existing Land Use 2016

High Qualky Transit Corridors 2012
Major Transi Stops 2012
SCAG Existing Land Use Parcels 2012
Sea Level Rise
‘Sphere Of Influence
Sub Regon
» | Transk Priocty Areas 2012
v Basemaps
{2 Mapbox: Aerial Photo
(€2 Mapbox: Simple Streets
OpenStreethlap: Base Layer

YYYYYYVYVYVYYY

Add Data

o

UrbanFootprintrev. 2016.03.31
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Data Management Site USER INTERFACE

Data Management framework largely consists of four (4) windows: Layer
Management, Map Tool Bar, Top Section Menu Pane, and Layer Editor
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Burbank

X w‘ UrbanFootprint Data Manager
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UrbanFootprint Scenario Planning Model

Population By Year Households By Year

‘The SPM Data Manager provides local and regional data 100000 40,000
sets fo jurisdictions across Southern California. tis used

30,000
o view, edi, and comment upon data and serves s a
common data bridge across SCAG and the cities and A 0g 20000
countes in the region. For help, see the SPh Data 10,000
Manager user quide. A

2015 2020 2025 2030 2035 2040 2015 2020 2025 2030 2035 2040

b

Editable Layers
> Entitiement Parcels 2016
» General Plan Parcels

JungAUNT @

Employment By Year

100,000

50,000

Year Year

v WREIEIR]OLD,

Select an active layer by clicking

2005 2030 2035 2040
Year

2015 2020

2 Edt Layer
SCAG Existing Land Use Parcels 2016

i
3
3

_ V| SCAG Existing Land Use Parcels 2016

e vy Covoe on the layer name ¢ e U St i 10
o

Reference xisting d 016
» || BikeLane 1110; Single Family Residential

> Census Tracts
» [ city Boundary
»> County Boundary
Cpad Holdings
Endangered Species
Farmiand
Habiat Conservation Areas
High Quality Transit Areas 2012
High Qualty Transit Corridors 2012
Major Transit Stops 2012
SCAG Existing Land Use Parcels 2012
Sea Level Rise
Sphere Of Influence
Sub Region
Transit Priority Areas 2012
asemaps
Mapbox: Aerial Photo.
Mapbox: Simple Streets
OpenStreethap: Base Layer

YYYYYYYYVYVYYVY

o

dd Data

o

tprint rev. 2016.03 31
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Layer Management Window

The user can select an active layer by clicking on the layer name and the
active layer will be highlighted in blue. Any map selection, attribute query,
export layer, export csv initiated by the user will occur on the active layer.

O |
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1% m UrbanFootprint Data Manager Population By Year Households By Year Employment By Year
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‘The SPM Data Manager provides local and regional data 100000 40,000

sets to jurisdictions across Southem California. Itis used 30,000 100.000

o view, edi, and comment upon data and serves s a

common data bridge across SCAG and the cities and 50000 20,000 50,000

counties in the region. For help, see the SPA Data 10,000

Manager ide.

2015 2020 2025 2030 2035 2040

2015 2020 2025 2030 2035 2040 " 2015 2020 2025 2030 2035 2040

S - E e i
2 Gm:l':m';:w* d Export and manage IaYers, and i{:AGExlslmaLamiUseParcelsZMG%
%’ edit layer symbology ey & [

> Scenario Planning Zones B

2 ;efer::::u //’;%' e ¥ 74 3 5 Existing Land Use 2016
» || BikeLane 59 3 7 ¢ 7 A & 1110; Single Family Residential
» || Census Tracts =
» [ city Boundary
» || County Boundary

Cpad Hoklings

Endangered Species

Farmiand

Habitat Conservation Areas

High Quaity Transi Areas 2012

High Qualty Transit Corridors 2012

Major Transit Stops 2012

SCAG Existing Land Use Parcels 2012

SeaLevelRise

Sphere Of nfluence.

Sub Region

Transit Priorty Areas 2012

asemaps

‘Mapbor: Aerial Photo
Mapbox: Simple Streets
OpenStreethap: Base Layer

Secondary Land Use

YYYYYYYYVYYVYY
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o

Add Data
o

UrbanFootprint rev. 2016.03 31
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Layer Management Window — Layers

Clicking on the layers button ~ to toggle between Export Active Layer, Layer
Symbology, and Manage Layers option.

- Bt




‘The SPM Data Manager provides local and regional data 100,000
sets to jurisdictions across Southem California. Itis used

to view, edit, and comment upon data and serves as a

common data bridge across SCAG and the cities and 50,000
‘counties in the region. For help, see the SPM Data
Manager user quide. 0

v Editable Layers

v Reference
» || BkeLane
| Census Tracts

» || Habitat Conservation Areas

» || High Quaity Transt Areas 2012
|| High Qualty Transi Corrdors 2012

» || Major Transit Stops 2012

» || SCAG Existing Land Use Parcels 2012

v Basemaps
{2 Mapbor: Aeril Photo
{4 Mapbor: Simple Steets
|| Openstreettap: Base Layer

Add Data

2015 2020

" Upload

Upload your Arcmap layer
directly to UrbanF ootprint

o) [ oo ] [meommens...| [ <crusere )

Upload layers directly from
ArcMap (ArcMap 10.3 or higher)

Layer Management Window — Data Upload
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UrbanFootprint Data Manager Population By Year Households By Year Employment By Year
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‘The SPM Data Manager provides local and regional data 100,000 40,000

sets to jurisdictions across Southem California. Itis used 30,000 100,000
to view, edit, and comment upon data and serves as a _
common data bridge across SCAG and the cities and 50,000 20,000 50,000
counties in the region. For help, see the SPM Data 10,000
Manager user quide. 5 7 T
2015 2020 2025 2030 2035 2040 2015 2020 2025 2030 2035 2040 2015 2020 2025 2030 2035 2040
Vear Year Year

_ayers == 3
¥ Editable Layers

> Entitiement Parcels 2016

»> General Plan Parcels.

mml{y ‘ VAG;lmig L;kl;Pnr:e\s 2016
Zoom and navigate around the

- Collapse ||

2
» | Scenario Planning Zones

o map as weII as select and |dent|fy

» || Census Tracts
» (@ city Boundary
» |_| County Boundary
pad Holdings
Endangered Species
Farmland
Habiat Conservation Areas
High Quaity Transit Areas 2012
High Quaity Transit Corridors 2012
Major Transit Stops 2012
SCAG Existing Land Use Parcels 2012
SeaLevel Rise
Sphere Of Infuence
Sub Region
Transit Priorty Areas 2012
asemaps
{2 Mapbox: Aerial Photo
Mapbox: Simple Streets
Opensireethiap: Base Layer

YYYYYYYYYYYY

m

Add Data
o

UrbanFootprint rev. 2016.03.31
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16 Map Tool Bar

Clicking on an icon on the map tool bar allows the user to zoom and navigate
around the map as well as select and identify map features. The user can
hover their pointer to get the “tool tip". ]
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Toggle between Project Info Data
Explorer and ApprovaI/Merge

JungAUNM @

|

[Hl] Projectinfo

FEE Data Explorer
& Approve and Merge

- V/ISCAG Exis ‘ng Land Use Parcels 2016
| Scenario Pla¥ging Zones

> |Tier2Taz
¥ Reference

> |BkeLane

Edt Layer:
SCAG Existing Land Use Parcels 2016

User Unm@scag ca g Seected Records: 0

» || Census Tracts
» @ ciy Boundary
» || County Boundary

Display charts on Population, Households, and
Employment on the current project

= e Burbank |+ UrbanFootprint Scenario Planning Model JungAUNm @

——
PSP, UrbenFootpintData Manager Population By Year Households By Year Employment By Year
OO PR OO

The SPM Data Manager provides local and regional data 100,000 40,000

sefs o jurisdictions across Souther Califomia. tis used 45066

toview, edit, and comment upon data and serves as a

common data bridge across SCAG and the cities and A0000 20,000
counties inthe region. For help, see the SPI Data 10,000

Manager user quide

— T T T T g
2015 2020 2025 2030 2035 2040

2015 2020 2025 2030 2035 2040

Layers [
¥ Editable Layers ¥ &N 7 74 £ N 6t Layer

» || Entitement Parcels 2016 B SCAG Existing Land Use Parcels 2016

» || General Plan Parcels

> Scenario Pllmmg Zones

> |TenTa %
7 Reference

» || Bke Lane

» || Census Tracts

» (2 city Boundary

Top Section Menu Pane — Project Info

The Top Section Menu drop down allows the user to toggle between Project
Info, Data Explorer, and Approval/Merge options. The Project Info section
displays basic statistics for the jurisdiction.

I SOl . -
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| '.:7 UrbanFootprint Scenario Planning Model
el TOggle between Project Info, Data
Rl S PiRerzees Explorer, and Approval/Merge

M1 Projectinfo

Edt Layer:

]
3

v Reference
» _|Bke Lane
> | Census Tracts
» @ ciy Boundary
| County Boundary
Cpad Hoklings
Endangered Species
Farmiand
| Flood Zones
Habiat Conservation Areas
High Qualty Transit Areas 2012
High Qualty Transt Corridors 201

rYYYVYYVYYY

View and explore data in a table view and define attribute
queries and join tables to explore and select data

—_ n R oo a
X Selectfeatures ffom SCAG Existing Land Use Parcels 2016 149 Query/Selection Results Zoommap to selection |&, | | Exportas CSV
existing_land_use_parcels_2016.scag_lu = 1800 * apn fips scaguid city county I scag_lu acres

W e—— ,AT 348932 2446023910 6037 370190132 Burbank Los Angeles 1800 155
348034 2446024900 6037 370190133 Burbank Los Angeles 1800 1415
Join: | None
353225 2456012901 6037 370194562 Burbank Los Angeles 1800 061 ke
Sl 353241 94577_Burbank Los Angeles
Layers =

Edt Layer:

v Editable Layers

e G+ ke e
e

/,r,‘

SCAG Existing Land Use Parcels 2016 g
. i H
8

>

User: Unm@saag ca g Sekcted Resords: 148

Land Use 2016

1800: Open Space and Recreation

v Reference
> | BieLane
» | Census Tracts
» (@ city Boundary
» | County Boundary

Top Section Menu Pane — Data Explorer

The Data Explorer section displays data in a table view and provides the user
a number of options to form their query. The user can also join and query
spatial tables of different geography types and geographic scales.
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SCAG Existing Land Use Parcels 2016

Toggle between Project Info, Data _ i\ { P
Ex val/Merge i 3 i

o a et 4 i Existing Land Use 2016

[Hl] Projectinfo

FEE Data Explorer
& Approve and Merge

|V SCAG Exis. g Land Use Parcels 2016
> Scenario Plaging Zones
> TeTaz
v Reference
» _|Bke Lane
| Census Tracts
» @ ciy Boundary
| County Boundary
Cpad Hokdings
Endangered Species
Farmiand
| Flood Zones
Habiat Conservation Areas
High Qualty Transit Areas 2012’
High Quality Transit Corridors 20

rYYYVYYVYYY

Review and approve/reject edits

Actve [ Burbank = UrbanFootprint Scenario Planning Model
—

JungAUhm @
-

X
i

Merge 4Pending Edits Zoom map to selection &, | | Exportas oSV

uery Ot . ia apn I fips i scaguid oy county scag_lu acres | scag_tu_st
Load Edited Features - Pending

Highlght rows to Approve or Reject Pending edts. 353522 2459001005 6037 370195125 Burbank Los Angeles 1600 0.16 nul
¢ Reject | + Approve 353545 2459001062 6037 370195152 Burbank Los Angeles 1600 015 null
ji RowSclec=d 353547 2459001064 6037 370195153 Burbank Los Angeles 1600 019 nul

SelectAll ||

e

v Editable Layers
> it Parcels 2016

» | General Plan Parcels

_ V' | SCAG Existing Land Use Parcels 2016

% Scenario Planning Zones

» || Ter2Taz
¥ Reference
» || BkeLane

» || Census Tracts
» [ city Boundary
» || County Boundary

Top Section Menu Pane — APPROVAL/MERGE

The Approval/Merging interface is accessible to user with manager or director-
level permissions. It allows managers to review and approve/reject edits made
by any users.
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X Selectfeatures from SCAG Existing Land Use Parcels 2016 4 Query/Selection Results Zoom map to selection & Export as CSV

id apn fips scaguid city county scag_lu acres s¢
E—— — - 353522 2459001005 6037 370195125 Burbank Los Angeles 1600 0.16 i
353545 2459001062 6037 370195152 Burbank Los Angeles 1600 0.15 i

Join: | None
353547 2459001064 6037 370195153 Burbank Los Angeles 1600 019 i

Layers

v Editable Layers

N | EEENETY -
R AR T
» |_| Enttlement Parcels 2016 / >, S 4 g AATED & TR e 2y

Existing Land Use Parcels 2016
» | General Plan Parcels

‘Scenario Planning Zones . | A P kL 7 3 3 ) : '/ Edlt or Comment upon : . mn@m;nm Séec:ed?e:::sdal‘
et NN T : select layer attributes
e Y 2 P AT OV aY . 7 L
City Boundary G R e d
County Boundary

A [l 1600: Mixed Residential and Com.

1
>
>
VR
>
>
< 4 I N Secondary Land Use
> f ¥ / NG / / o
| coad ks & o / ; E———
» || Endangered Species . A PR 7
» |_| Farmiand y AT < |
» || Flood Zones 7 N 4 AN § @l 1123 changed to 1600 for testing
> Habitat Conservation Areas $ 2/ A 7 e S > / 4
» || High Quaity Transt Areas 2012
» || High Qualty Transi Corridors 2012
» || Major Transtt Stops 2012
» || SCAG Existing Land Use Parcels 2012
> |sealevelRise
» | Sphere Of infuence
» || subRegion
» || Transit Priorty Areas 2012
v Basemaps
Mapbox: Aerial Photo
Mapbox: Simple Streets
OpenStreetifap: Base Layer

Add Data
o

UrbanFootprintrev. 2016.04.26
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20 Layer Editor Window

The Layer Editor allows the user to edit or comment upon select layer
attributes. The undo and redo functionality allows users to undo or redo their
most recent changes on the active layer. ]
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SPM Scenario
Development/Analysis Site
Overview
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Scenario Site USER INTERFACE

Scenario Development/Analysis framework consists of four (5) windows: Laye

Management, Map Tool Bar, Top Section Menu Pane, Scenario Editor, and
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X Select features from Scenario End State: 13 Query/Selecton Results Zoom map toselection &, | | Exportas Csv
n | acres developable | source_id region_lu_code I buit_form_key I land_development_categor, intersection_densty_sqmi | acres_gross | st parcel acres_parcel ]
e 1 10,4337 601041100460010 nul Pl_toun_resdentill  compact 220,0000 10,4337 454493.5698 67225
1 29633 5010110046018 nul P_town_resdentil  compact 2200000 29633 129079.5522 19093
o, — 1 4809 6010100460250 nul P_town_residental  compact 2200000 48096 209508.3763 3099
Resulls Linded o Selecid Area == = — 1045026 0 B_town resental___compact 20000 ses0 22048378 g v

Layers =Rl s Ve A2

v Analysis Results

» |_ Energy Demand Output + ‘Scenario End State
b Public Heath Output
> |_ Vehicke Mies Traveled Output e ~e 5

» | Wster Demand Output
v Basemaps
|__ Mapbox: Aerisl Photo
|_ Mapbox: Simple Streets
| OpenStreetMap: Base Layer
v Future Scenario Layers
Y Scenario End St

[ Juser Lmascancann ssessres 13 &
| Cersmcagin | Rememiny |
Develop.  Densty Grossiet

100 @5 | 100 (@ 100 (g%

a1
Select the Place Type and =
[ ootz . .
e — ’ adjust settings for the Place
]

City Mixed Use

ok e Type

» | High Quaity Transit Areas 2012
» |__ High Quaity Transit Cordors 2012
» | Msjor Transi Stops 2012
» |_ SCAG Transi Stops 2014

"
» | SeaLevelRise
» | Sphere Of Influence
» | SubRegion
»|_ Te2Tez
» |_ UF Base Canves: 2012
»|_Vn2040S3
» | Vn City Com
» | VnCiyRes
Add Data -
) 4442 7997
—— [ LT N o | [ 1 o [ s

| 2 | -
—— Sigeranly @ Aaced St @ Moty RGN G ol @ Ofce @ Pk - rastal (

UrbanF ootprint 1.5 rev. 2016.07.20 300m
©2016 Cakhorpe Analytcs 7000 1 _|

Scenario Editor Window

The Scenario Editor Window allows the user to select the Place Type. Users
can also specify development and density percentage.
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Scenario End State

100 Q% Y S

Actve Sult Form:

City Mixed Use

—
y

Customize Built Forms

Built Form Manager
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= e | Ventura County
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13 Query/Selection Results
o | acres_developable

X Selectfeatures from Scenario End State
Il source_ Il tegion_lu_code 1 buit_form_key 1 land_development_categoryintersection_densty_sqmi | acres_gross
pt_town_residential

Pt_town_residental  compact
Pt_town_residentil  compact

pt_town residential compact

10.4337 601041100460010

220.0000

) ana
1 29633
[ | 1003

601101100460180 nul
601101100460250 nul
601101100460240_nuil

29633 1290795522

Zoommap o selecton (&, || Exportascsv |
| sqft_parcel ! acres_parcel 1

Results Limited to Selected Area. E- 1 5653
Layers Il s v N 0. [0~ o

v Analysis Results
- — w
» |_ Public Health Output
| Vehicle Mies Traveled Output
» | Water Demand Output
v Basemaps

|__ Mapbox: Aeral Photo.

V]
\
L‘ e
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Analysis Results

Selecting layers in the ‘Analysis Results’ section on the Layer Management
Window displays mapped outcomes. Users can also check out summary charts
on the Top Section Menu Pane. }
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Technical Overview:

SPM Data Requirement &
SCAG Regional Data Process



Backend Model Structure

Production
DB

Source DB

Django (Web-DB)

Titlestache (mapping)

Footprint_init
Celery (Task manage)

Node.js (websocket)

. Model Input Data + System created, fprmatted
data for web service
o Contents of Source
DB

o Base Canvas
o Reference/lookup

tables : _ _
o Tables for analytic o Spatial relationship & Frontend User Intert:
modules mapping information

o Functional definitions

ole] B -d

SCENARIO PLANNING MODEL



SPM Scenario Development Workflow

29

Land Use Code
HH/Emp at Parcel

Dwelling, Emp
Land Acreage
Building Floor Space

Existing ACS Rates Table

LU-Building Type Crosswalk
Building Type Translation

Built Form Density
Place Type Compass Rose Base Canvas
Place Type
Scenario
Planning
(Painting)

Flat Place Type Translate Table Scenario Canvas

Place Type

Scenario HH/Pop
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Base Canvas

= A compiled dataset of various geographic
data representing a baseline assessment of
land use, demographic characteristics, and
other conditions, including columns of

— Count of household

— Count of people

— Count of employment by sector

— Acreage by land use (dwelling, emp sectors)
— Building floor spaces (dwelling, emp sectors)
— Census driven population and demographics

= Used with ACS Rates table for detailed
demographic and land use distribution.

SCENARIO PLANNING MODEL




Base Canvas Schema

Category

Data Column

Data Column

Households

hh

Population

pop

Dwelling

du
du_detsf_II
du_detsf_sl
du_attsf
du_mf2to4
du_mf5p

Employment

emp
emp_ret

emp_off

emp_pub

emp_ind

emp_ag

emp_military
emp_retail_services
emp_restaurant
emp_accommodation
emp_arts_entertainment
emp_other_services
emp_office_services
emp_public_admin
emp_education
emp_medical_services
emp_manufacturing
emp_wholesale
emp_transport_warehousing
emp_utilities
emp_construction
emp_agriculture
emp_extraction

Land by Use

acres_parcel_res
acres_parcel_emp
acres_parcel_mixed_use
acres_parcel_no_use
acres_parcel_res_detsf
acres_parcel_res_detsf_s|
acres_parcel_res_detsf_Il
acres_parcel_res_attsf
acres_parcel_res_mf
acres_parcel_emp_ret
acres_parcel_emp_off
acres_parcel_emp_pub
acres_parcel_emp_ind
acres_parcel_emp_ag
acres parcel emp military,

Floor space

bldg_sqft_detsf_s|
bldg_sqft_detsf_II
bldg_sqft_attsf

bldg_sqft_mf
bldg_sqft_retail_services
bldg_sqft_restaurant
bldg_sqft_accommodation
bldg_sqft_arts_entertainment
bldg_sqft_other_services
bldg_sqft_office_services
bldg_sqft_public_admin
bldg_sqft_education
bldg_sqft_medical_services
bldg_sqft_transport_warehousing
bidg_saft_wholesale

Built_form_ke

ol A cpl
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Base Canvas Schema — cont.

Category

Housing Tenure

hh_own_occ_rate
hh_rent_occ_rate

hh_inc_00_10_rate
hh_inc_10_20_rate
hh_inc_20_30_rate
hh_inc_30_40_rate
hh_inc_40_50_rate
hh_inc_50_60_rate
hh_inc_60_75_rate
hh_inc_75_100_rate
hh_inc_100_125_rate
hh_inc_125_150_rate
hh_inc_150_200_rate
hh_inc_200p_rate

HH Other

hh_avg_inc_rate
hh_avg_veh_rate
hh_with_children_under_18yr_rate

Gender

pop_female_rate
pop_male_rate

Education

pop_hs_not_comp_rate
pop_hs_diploma_rate
pop_assoc_some_coll_rate
pop_coll_degree_rate
pop_grad_degree_rate

pop_age0_4_rate
pop_age5_9_rate
pop_agel0_14_rate
pop_agel5_17_rate
pop_agel8_19_rate
pop_age20_rate
pop_age21_rate
pop_age22_24_rate
pop_age25_29_rate
pop_age30_39_rate
pop_age40_49_rate
pop_age50_64_rate
pop_age65_up_rate
pop_agel6_up_rate
pop_age25_up_rate
pop_age_5_11_rate
pop_age_12_17_rate
pop_age_18_64_rate
pop_avg_age5_11
pop_avg_age12_17
pop_avg_agel8_64
pop_avg_age65_up

Race/Ethnicity

pop_hispanic_rate
pop_white_rate
pop_black_rate
pop_asian_rate
pop_american_indian_rate
pop_hawaiian_islander_rate
pop_other_ethnicity_rate

Age & Disability

pop_age5_17_disability_rate

pop_age5_17_ambulatory_disability_rate

pop_agel8_64_disability_rate

pop_age18_64_ambulatory_disability_rate

pop_age65up_disability_rate

pop_age65up_ambulatory_disability_rate

pop_employed_rate
pop_unemployed_rate

ol A cpl
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Place Types : Scenario "Building Block”

Parks / Civic

Place Type

Block Size

Densities

Floor Area Ratio

Population

R
R Fovulation |
— T
v pammem |
B =

Image courtesy of Calthorpe Analytics

= Represent a full range of exiting and
future land development patterns

= Composed of a mix of Building Types,
based on studies of real-world buildings
across the nation, summarizing
— How the buildings are used — Use and Density

— How is the usage different by its
neighborhood condition

— Other assumptions related to the individual
buildings in a Place Type (i.e., building water
and energy consumption, infrastructure
cost/burden, etc.)

=
hed mi B
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Place Types Classification : Parcel Level

= Assign Built Form at Parcel Level and then aggregate to Place Type
at Scenario Planning Zone (SPZ) level

MPO Input Lookup Tables
Land Use Land Use —
Building Type
Code
Crosswalk
Built
Form
HH Density, Focus Type
Emp Density,
Neighborhood
Building Type
Translation Table

SCENARIO PLANNING MODEL
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Place Types Classification : Parcel Level (cont.)

= Examples:

LU-BT crosswalk

LU Code LU Description Focus Type BuiltForm
1130 |Mobile Homes and Trailer Parks bt __mobile_home_park
1131 (Trailer Parks and Mobile Home Courts, High-Density bt__mobile_home_park
1132  |[Mobile Home Courts and Subdivisions, Low-Density bt__mobile_home_park
1210 |General Office Use office_focus
1211  |Low- and Medium-Rise Majow Office Use office_focus
1212  [High-Rise Major Office Use office_focus
1213  [Skyscrapers office_focus

BT Translation

Focus Type Emp_Low | Emp_High BuiltForm
0 50bt_ office_park_low
50 150[bt__office_park_high
office focus 150 400/bt__low_rise_office
- 400 1100/bt__mid_rise_office
1100 2500(bt__high_rise_office
2500] 99999999|bt__skyscraper_office
BF Density
il Employment Density Building_sgft Irrigation
retail restaurant ‘ other ‘ office retail restaurant other office Residential | Commercial
bt__office_park_low 0 0 0 21.6| 0 0 0 10,672.2| 0 614.0
bt_ office_park_high 0.7 0 0.5 97.5 399.9 0 266.6 35,009.2) 0 1,348.3
bt__low_rise_office 4.6 1.0 4.5 383.9 2,722.5 609.8 2,657.2  125,256.8 0 130.7
bt__mid_rise_office 9.2 0.7 7.8 892.3| 5,401.4 435.6 4,617.4 247,420.8| o 522.7
bt__high_rise_office 16.0 5.3 16.4 2,135.7) 9,409.0 3,092.8 9,626.8  614,457.4) 0 2,613.6
bt skyscraper_office 47.1 3.3 43.7 5,658.8| 26,658.7 1,698.8 27,922.0 1,664,340.5 0 3,049.2

o cpdl
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Place Types Classification : SPz Level

= Place Type classification algorithm is based on a number of factors
including density, mix of uses, and presence of special uses such as
parks/conservation lands, schools, college/university, military.

By major land use By Density of HH / Emp / Intersection
. pt_campus_university
. pt__institutional pt__city_commercial pt__residential_subdivision
. ilit pt__city_mixed_use pt__retail_strip_mall_big_box
pt__military pt__city_residential pt__rural_employment
* pt__parks_open_space pt__high_intensity_activity_center pt__rural_ranchettes
pt__industrial_focus pt__rural_residential
pt__industrialofficeres_mixed_high pt__suburban_mixed_residential
pt__industrialofficeres_mixed_low pt__suburban_multifamily
pt__large_lot_residential_area pt__town_commercial
pt__low_density_employment_park pt__town_mixed use
pt__low_intensity retail_centered_nhood pt__town_residential
pt__mid_intensity_activity_center pt__urban_commercial
pt__mixed_office_and_rd pt__urban_mixed use
pt__neighborhood_low pt__urban_residential
pt__neighborhood_residential pt_ village_commercial
pt__office_focus pt_ village_mixed_use
pt__officeindustrial pt_ village_residential

36 A oml
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Scenario Canvas

= Can be created by translating local or regional plan into the schema
of SPM Place Types or from the scratch via user interface.

» Translation of existing local or regional plan utilizes the same
workflow as base canvas

[ scanario |
At Parcel At Parcel
- Synthesize HH/POP - Synthesize HH/POP
+ Emp in SPM Sector + Emp in SPM Sector
| +  LU-Building Type Crosswalk
| + Building Type Translation
| +  Built Form Density
Building Floor Space Building Floor Space
Place Type

SCENARIO PLANNING MODEL
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Technical Overview:
Ins and Outs of Analysis Modules



Fiscal Module

Residential Buildings
— single family detached large lot dwelling unit (> 5500 sqgft/DU)
— single family detached small lot dwelling unit (< 5500 sqft/DU)
— single family attached dwelling unit
— multifamily dwelling unit

Land Development Categories
— Urban

— Compact
v" Compact greenfield
v' Compact refill

— Standard
Spatial Resolution
— SPZ

Temporal Resolution
— Horizon year

39
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Fiscal Module Data

= Time Span (horizon year — base year)

= Scenario Delta
— Differences between horizon year canvas and base year canvas
— Unit: square footage for residential types
— SPZ in one of the three land development categories

SCENARIO PLANNING MODEL
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Fiscal Module Coefficients

= Per Square Foot
— Annual Fiscal Operation and Maintenance Cost
— Revenue
— Capital Cost

= Land Development Categories
— Urban

— Compact
v Refill
v Greenfield

— Standard

SCENARIO PLANNING MODEL
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Fiscal Module Outputs

Residential Building Capital Cost

— Capital cost through the entire time span

Residential Building Revenue

— Revenue through the entire time span

Residential Building Operations and Maintenance Cost
— Sum of annual operation and maintenance cost

SCENARIO PLANNING MODEL
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Water Module

= Water Usage Quantification Metrics

= Residential / Commercial buildings
» Residential: dwelling unit
»= Commercial: employment by industry sectors

= Indoor / Outdoor
» Indoor: per-capita
» Qutdoor: irrigated area

= Spatial Resolution
= SPZ
= Temporal Resolution
= Base year & Horizon year

SCENARIO PLANNING MODEL



Water Module Data

= CA Evapotranspiration (ETo) Zone by DWR
— 11 types of climate zone in SCAG region

— Unit: annual inch of water per acre
v" Annual outdoor water demand
v" Residential / Commercial buildings

44

SCENARIO PLANNING MODEL



45

Water Module Data

Residential

single family detached large lot dwelling unit (> 5500 sqft/DU)
single family detached small lot dwelling unit (< 5500 sqft/DU)
single family attached dwelling unit

multifamily dwelling unit

Commercial

— retail trade — health care and social assistance

— food services (excluding accommodation) — wholesale trade

— traveler accommodation, RV parks, — transportation and warehousing
rooming/boarding houses —  manufacturing

— arts, entertainment, recreation —  construction

— other services —  utilities

— information, FIRE, professional, —  agriculture, forestry, fishing, hunting

management/admin
public administration
education services

— mining
— national security, international affairs

SCENARIO PLANNING MODEL
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Water Module Coefficients

Indoor Residential Water Usage
— Vary by residential building types
— Unit: gallons per capita per day
— Assumption
Indoor Commercial Water Usage
— Vary by industry sector
— Unit: gallons per employee per work day
— Estimates based on published studies
Outdoor Residential Irrigated Area
— Unit: sqgft per dwelling unit
— Vary by UF Building Type

v lot size estimation
v" hardscape percentage assumption
v’ irrigable percentage assumption

Outdoor Commercial Irrigated Area
— Unit: sqgft per acre of commercial development
— Vary by UF Building Type

v" hardscape percentage assumption
v’ irrigable percentage assumption

SCENARIO PLANNING MODEL
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Water Module Efficiency Policy

= Water Usage Baseline
— Indoor Residential + Indoor Commercial + Outdoor Residential + Outdoor Commercial

= Building Stock Categorization

— unchanged: baseline building persists to horizon year with annual turn-over rates
— new development: horizon year building > baseline building
— redevelopment: horizon year building < baseline building

= Efficiency Policies:
— Vary by indoor/outdoor, residential/ commercial
— Targets set at key horizon years: 2020, 2035, 2050

v" Annualized for intermediate years: linear
v" New construction

v" New retrofit

v Base retrofit

— Annual turn-over rates
v" New retrofit
v Base retrofit
v' Base replacement

SCENARIO PLANNING MODEL



Water Module Output

= SED

— Population
— Household
— Total employment

= Water Usage
— Total

Residential
v Indoor
v Outdoor

Commercial
v" Indoor
v" Outdoor
Annual gallons per unit

v Residential: per capita
v/ Commercial: per employee

48
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Energy Module

= Energy Usage Quantification Metrics

— Residential / Commercial buildings
v" Residential: dwelling unit
v' Commercial: employment by industry sectors

— Gas / Electricity
v Gas: US Therm to BTU
v Electricity: Kilowatt Hour to BTU

= Spatial Resolution
— SPZ

= Temporal Resolution
— Base year & Horizon year

SCENARIO PLANNING MODEL
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Energy Module Data

= CA Building Climate (Title24) Zone by CEC
— 7 types of title24 zone in SCAG region

— Residential

= CA Forecasting Climate Zone by CEC
— 6 types of forecasting zone in SCAG region

— Commercial

B rout
I sMmup
[ ] SCE

(] LADWP
B sDGeE

] Other

SCENARIO PLANNING MODEL



51

Energy Module Data

= Residential

single family detached large lot dwelling unit (> 5500 sqft/DU)
single family detached small lot dwelling unit (< 5500 sqft/DU)
single family attached dwelling unit

multifamily dwelling unit

= Commercial

retail trade —  public administration

food services (excluding accommodation) — education services

traveler accommodation, RV parks, — health care and social assistance
rooming/boarding houses —  wholesale trade

other services — transportation and warehousing

information, FIRE, professional,
management/admin

SCENARIO PLANNING MODEL



Energy Module Coefficients

= Annual Baseline Energy Consumption Rates
— Gas and Electricity
— Residential / Commercial
— Climate Zone/ Forecasting Zone
— Unit: per dwelling unit for residential; per sqgft for commercial

= Estimates based on statewide surveys

— Residential Appliance Saturation Survey (RASS): 2009
v" RASS: within dwelling unit
v/ Common area proxy index: derived from CEUS

— Commercial End Use Survey (CEUS): 2006

SCENARIO PLANNING MODEL



Energy Module Efficiency Policy

= Energy Usage Baseline
— Residential Gas + Commercial Gas + Residential Electricity + Commercial Electricity

= Building Stock Categorization
— unchanged: baseline building persists to horizon year with annual turn-over rates
— new development: horizon year building > baseline building
— redevelopment: horizon year building < baseline building

= Efficiency Policies:
— Vary by gas / electricity, residential/ commercial
— Targets set at key horizon years: 2020, 2035, 2050
v" Annualized for intermediate years: linear
v New construction
v New retrofit
v’ Base retrofit
— Annual turn-over rates
v" New retrofit
v’ Base retrofit
v Base replacement

SCENARIO PLANNING MODEL
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Energy Module Output

= SED

— Household
— Total employment

= Energy Usage
— Total

— Residential
v Gas
v’ Electricity

— Commercial
v Gas
v’ Electricity
— Annual Million BTU per unit

v Residential: per dwelling unit
v/ Commercial: per sqft

SCENARIO PLANNING MODEL
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Public Health Module

= Spatial Resolution
— 150-meter by 150-meter grid cell (5.5 acres)

= Temporal Resolution
— Base year & Horizon year

= Data
— Canvas

Grid cell

v Freeway & arterial length

v’ Secondary road length

v’ Local street length

v" Acres of park & open space
Census: 2009-2013 5-year ACS
Transit Stop Location

Tier2TAZ level Trip Production/Attraction by Trip Purposes

SCENARIO PLANNING MODEL



Public Health Module Data

= ACS

— Population by Age Group

— Population by Gender

— Population by Ethnicity

— Population by Education Attainment
— Household by Income Group

— Housing Tenure Status

— Vehicle Ownership

= ACS Assumption
— Population by Age Group: 5-11, 12-17, 16+
— Population Average Age by Age Group
— Census Tract level
v Population (Un)employment Rate
v Population by Age Group Disability Status
v Population by Age Group Ambulatory Disability Status

56
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Public Health Module Data

= Canvas

— Residential
v’ single family detached large lot dwelling unit (> 5500 sqft/DU)
v’ single family detached small lot dwelling unit (< 5500 sqft/DU)
v’ single family attached dwelling unit
v' multifamily dwelling unit

— Commercial
v retail trade v public administration
v/ food services (excluding accommodation) v education services
v traveler accommodation, RV parks, v" health care and social assistance

rooming/boarding houses v information, FIRE, professional,

v/ arts, entertainment, recreation management/admin
v' other services

SCENARIO PLANNING MODEL
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Public Health Module Outcomes

= CHTS

Four Age Groups

v Adults, Seniors, Teens, Children
Four Income Groups

v Low, Medium, High, All
Four Outcome Types

v Auto for transportation

v Recreational physical activity

v' Biking for transportation

v" Walking for transportation
Two Outcome Measures

v Any participated activity

v Time duration in minutes

SCENARIO PLANNING MODEL



Public Health Module Outcomes

= CHIS

— Four Age Groups

v Adults, Seniors, Teens, Children
— Four Income Groups

v Low, Medium, High, All

— 14 Outcome Types
v BMI
v' BMI percentile
v' Days per week 60+ mins of physical
activity
v' Heart disease
v" High blood pressure
v' Walking for leisure
o Any participation
o Time duration
v Likelihood of walking to school

59

LSRN NN
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Moderate physical activity
o Any participation
o Time duration
Obese
Overweight or obese
Poor general health
Walking for transportation
o Any participation
o Time duration
Type 2 diabetes
Vigorous physical activity
o Any participation
o Time duration
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Travel Module

= Spatial Resolution
- SPZ

= Temporal Resolution
— Base year & Horizon year

= Data
— Canvas
— Census: 2009-2013 5-year ACS
— Transit Stop Location
— Tier2TAZ level Trip Production/Attraction by Trip Purposes

SCENARIO PLANNING MODEL
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Travel Module Data

= Canvas

Household

Population

Intersection Density

Acreage: residential, commercial, mixed-use

Residential
v single family detached large lot dwelling unit (> 5500 sqft/DU)
v single family detached small lot dwelling unit (< 5500 sqft/DU)
v single family attached dwelling unit
v' multifamily dwelling unit

Commercial

v'  retail trade
food services (excluding accommodation)

traveler accommodation, RV parks, rooming/boarding
houses

arts, entertainment, recreation

other services

information, FIRE, professional, management/admin
public administration

education services

<s
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health care and social assistance
wholesale trade

transportation and warehousing
manufacturing

construction

utilities

agriculture, forestry, fishing, hunting
mining
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Travel Module Data

= ACS

— Household by Income Group
— Population by Age Group
— Population Employment Status

= Tier2TAZ Trip Length by Trip Purpose
— Home-Based Work
— Home-Based Others
— Non-Home-Based
= Mixed-Use Development Trip Generation
— Developed by Fehr & Peers
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Travel Module Outcomes

= Trip

— Production
v' Home-Based Work
v' Home-Based Others
v" Non-Home-Based

— Attraction
v' Home-Based Work
v' Home-Based Others
v" Non-Home-Based

— Internally captured trips
— Walk / Transit

= VMT

— Daily / Annual
— Daily / Annual per capita / per household

63
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SPM Next Steps
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Next Steps

= SPM Availability

— Roll out Data Management Site to all local jurisdictions to support local
review/input process for the 2020 RTP/SCS

— Make Scenario feature available to local jurisdictions
— Extensive public outreach (training, tech support, etc.)

= Model Enhancement and Calibration

SCENARIO PLANNING MODEL



For More Information

Visit SPM website at
http://sp.scag.ca.gov

or contact
JungA Uhm

Modeling & Forecasting, SCAG
213-236-1939/ uhm@scag.ca.gov



http://sp.scag.ca.gov/
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