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INTRODUCTION

* Currently with the Gloucester County Office of Emergency
Management

* | ead for Department UAS program

* Assist In critical infrastructure resilience inrtiative

* Involved In Emergency Services since 992

* Over 20 years experience In Emergency Medical Services
* |0 years as Lieutenant of operations

* Currently hold a Remote Pilot Airman Certification with
small Unmanned Aerial Systems (sUAS) rating

* Successtully applied for and received a certificate of
authorization (COA) for sSUAS operations




GLOUCESTER COUNTY
DEMOGRAPRHICS

» Square Miles — 329

» Population — 288,283 (2010 Census)

* Gloucester County calls for service 500,000
» Largest Municipality —Washington Twp.

» Population 48,559 (2010 Census)

« Calls for Service 80,000




JUNE 23,2015

| 8:00 Hrs. Bow Echo / Possible Tornado touched down in East
Greenwich Township N|

» Eight (8) other municipalities directly hit by the eye of the storm

* 2| of 24 municipalities are impacted by the storm winds (85-95
mph gust to | 10)

* [ree damage, power lines down, transforms exploding

190,000 residents without power. High temperatures followed the
storm (90-9/ degree days)

» Power outage ranged from | — |0 days.

» (alls for service |,664 on the night of the 23rd
* Gloucester County OEM declares a State of Emergency













POST JUNE 2015

* Several steps taken to assure continurty of operations and
continurty of government

* Power companies began taking steps to increase
iNnfrastructure resilience

* Gloucester County invested into bolstering the division of
Emergency Management based on lessons learned

* Gloucester County sUAS program was born




GLOUCESTER COUNTY
UAS PROGRAM

* Currently operate two DJl Phantom 4 platform
* Matrice 210 with flir and z30 20[19\20

* Deployed on several incidents

* FAA COA 2016

e Part [0/

* Explored numerous software platforms, Precision Hawk,

Drone Deploy, Pix4D, and...




Drone2Map

F@"®



WHY DRONE2ZMAP

* Fase of use
* Works flawlessly with other ESRI products
* ArcGis Online for ease of sharing outside organization

* Includes an ArcGis online account

* Pix4D engine




WORK FLOW

Collection Drone2Map

Drone/UAS Software S o Input Processing Output




DJI GROUND STATION PRO




New Mission

- Wy G

Virtual 3DMap 3DMap WayPoint

PhotoMap Fence Area POI Route



DRONE2ZMAP

©

b Create new project
Open
Select Project Template Inspection
Settings
e o Process drone imagery and quickly inspect objects of interest
. censin, api
Three Essential o . Il ot images
P 'O d U C'tS Help 3D Mapping Oblique aerial images with a high amount of overlap
About Inspection {}14, Outputs
Exit Import Template Create 0
=

2D Mapping

3D Mapping i

Image Viewer Annotate Images

- l ' Example Usage
Inspection [Jomroe o

* Inspect critical infrastructure
* View drone imagery in its native resolution

* Quickly view imagery of an object from all angles




PROJECT CREATION

©

» Select Project o

Help

About

* Name Project =

« Allow default coordinate
system

* (Choose project images

Create new project

A Drone2Map project is created on your local file system and stores your project settings,
processing outputs, and other information about your project.

Give Your Project a Name
Gloucester County Complex GCP

Select Where to Store Your Project

A new project folder will be created

C:\Users\jward\Documents\Drone2Map Projects

Irgji Source Imagery
137 Images
Coordinate System

GCS WGS 1984

. Vertical Reference  EGM 96 v

Images

DJI_0132.JPG
DJI_0131.JPG
DJL0130.PG
DJI_0129.PG
DJI_0104.JPG
DJI_0103.JPG
DJI_0102.JPG
DJL0101.JPG

DJI_0070.JPG

Add Folder | = Add Images

Geoid Height

Edit

Lat [Y]
39.6780498
39.67771
39.6777063
39.6777061
39.6770459
39.6770451
39.677045
39.6770447

39.6767157

Vertical Units: Meters

Long [X]
-75.0971254
-75.0970056
-75.0972205
-75.0974854
-75.0972976
-75.097563
-75.0978295
-75.0980939

-75.0978678

Browse

Altitude [Z]

30.618

30.318

30318

30.318

30.118

30.118

30.118

30.118

30.118

Remove All

OK Cancel




Choose from
multiple base-
maps

Store offline
base-maps

BASEMAP

HOME TOOLS

() 3DView Close Openin
kf) pen
Project ArcGIS Pro

Map Project
Contents
4 Project Data

B Images

Enabled
@ Disabled

ER Flight Path
/7

2D My Data
4 2D Products

@ Orthomosaic
[E\ DTM Hillshade

DSM Hillshade

¥ [E Imagery with Labels Refere

v @ Imagery with Labels

+ Offline Basemaps

- Basemap Data GC
X t I T 2 o =
4 43" " et P " 3 T
e o ko B =
' 4 . >
:J’k.*’f ¥ ol Bighe
_ ~;;‘!.< s ;i—-'- ."
Imagery Imagery with Labels
Dark Gray Canvas

Terrain with Labels

= o

USA Topo Maps

National Geographic

OpenStreetMap

Williamstown New Jer:

Peacash SR Batch

. joﬂ \ import

Processing Draw Clear
Processing  Report

Light Gray Canvas

USGS National Map




Paulsboro 2D - Drone2Map

Contents

4 Project Data

W B images

Enabled
@ Disabled

I EA Flight Path ’ 3
7 4 Groups

4 2DMyData

% Gloucester County Emergency Response, Office of Emergency Management

¥ BA Travel from 82-3 (Points) (7 Minutes)
4 2D Products
¥ [ orthomosaic
[ @ o™ Hilshade
I [E| DsM Hillshade
4 Basemap
magery Travel from QRV (Points) (7 Minutes)
ve BA Travel from QRV2
B Travel from BLS 10 (Points) (7 Minutes)

B Travel from BLS 10
B Travel from BLS 11 (Points) (7 Minutes)




GROUND CONTROL POINTS

Add GCP

Gives better
accuracy

GCP with ARC
Collector

X

¥ jward36371 (Gloucester County, NJ) -

J; Import
Clear
lip Area
N g ST 1Y) PRl I 4 7L . .
X " A ? 84 N " s s ,-i 14 N | M v.
; % J ‘ ¥ '_li e S Find an address or place ) Manage GCPs
3 | = Sy \a —
sl . ® ) B 'y v ; i Py e " Add Ground Control Points
; P Y. s i | 1
» ) Seat i [ B ( N i J Import  +', FromMap @ Export
AR R L A el + ‘
_ Ly
8 GCP Table
e = = ) e
S Estimate Image Links [ Links GCP Options
} To import GCPs select the source of the GCPs from the radio buttons Tia _ Links  Label Lat[¥] Long [X] Elevation [Z]
. below and click 'OK'". :
o . N
‘ d "D ® Import from CSV or text file 0
- w4 -,
. \; . . 4
N\ ° 4 Import from Drone2Map GCP Export . _ 5 ‘
"‘". T B |
Import from File Geodatabase '
|
| Import from Hosted Feature Layer .
= ‘%"Q' (-
[ 3 ‘> ke
2 : d .
& /|
1 - ’,
¢ - : ¥, !
= -~ - A
5 s Y
Yy - &
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s
:
OK Cancel \ e
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IMAGE PROPERTIES

&

PROJECT HOME TOOLS

[ 20 view mE S R 8 OB o 0O [ m E e

(%) 3D View Close Open in Basemap Offline Add Manage Image  Processing Start Batch Processing Draw Clear
Project ArcGIS Pro z Basemap Data GCPs  Properties  Options Processing  Report
Map Project Layers Processing Clip Area
- . Y
: |
ContentS gn[?l Image Properties — O X : \ ‘_"'.
. ' “ 2 '*':
o \/ e rT]a e 4 Project Data $ . ',";. 3 P2
| W I @ Image Coordinate System Edit . i "\f' .
| p
: W imoge- GCS_WGS_1984 il L
Enabled ad
: ' ¢
p ro p e rtl e S Disabled Camera Information Use Rolling Shutter Optimization
IR Flight Path FC330_3.6_4000x2250
/
- . o
» 2D My Data /"5 Image Information (8 R A Image Options - K
g . ~ iy
° e fe A
X y an 4 2D Products Enabled Image Folder Lat [Y] Long [X] Altitude [Z] Accuracy Horz. Accl v ‘' ) -
¥ [B orthomosaic ¥  DIJLO008JPG Paulsboro 39.8275565 -75.2488579 139721 5 10 N VR :
re fe re n C e - ¥  DIJL0009JPG Paulsboro 39.8276361 -75.248802 139.921 5 10 NI .
[\ DTM Hillshade ) A Y
.. v DJI 0010JPG Paulsboro 39.8277142 -75.2487268 139.721 5 10
=\ DSM Hillshad 1
s Hsnace - v DJI 0011JPG Paulsboro 39.8277889 -75.2486543 139.721 5 10
4 Basemap :; ¥  DIL0012JPG Paulsboro 30.8278618 -75.2485838 139.821 5 10
] ] .
() Ed I‘t CO O r‘d | n a'te ®E imagery ¥  DIJLO013JPG Paulsboro 39.8279261 -75.2485256 139.821 5 10 “ -
v DJI 0014JPG Paulsboro 39.8279205 -75.2489692 139.921 5 10 > :.'
S>/S'ter r ] ¥  DILO015JPG Paulsboro 39.8279031 -75.2489768 139921 5 10 ot
.
J .
"\ .
\ -
A d
-~
4] (0] ¢ Cancel ji
. \
.
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PROCESSING OPTIONS

= dml el
o ey Processing Change the settings for the current project
¥ Initial Project Name: Clayton ortho
& [] 2D View _
= Location: X
mm (D 3DView  Close Dense
PROJE Project Images:
Map I ' 2D Products CPU Threads: 8 .
[} 2D v Contents Use CUDA: v

« 3D Products

(%) 3p )y, “ Froecioss Log File:
: 2 BB imoges 40k Resources
- Multiple
' Cont ~ .
pro-essing e
options o
v =
. . P =
 Adjust size and D Ll
: 20N jt
resolution s #y
+  Adjust CPU
A
Threads . #.3

n

2N

<
A

oD

< ¥

Export as Template OK Cancel



BATCH PROCESSING

Batch Processing
Find an address or place

A Open Open an existing batch processing job

—_ Create New Batch Processing Job

Select where to store your batch job

'\\ ] A new batch processing folder will be created
47\ |

[’
.
) 3 ents\DroneZMa ojec Browse .4
2 e B
W ¥ Q l T3
1:~ 75 ’ ‘ Give your batch processing job a name 5 1
SO T L

 Produce back-
to-back projects

* Run projects
overnight



TOOLS TAB

&®
WG vove | Toous

Elovew| /' \L:\ u Eﬂﬁ%@ m D

'_,j’) 3D View Draw Distance  Area  Calculate Elevation  Feature Tile Scene Imagery Web
Volume Profile Layer Layer Layer Layer Map

Map Markup Measure Share
Contents
4 Project Data
B Images

Enabled
@ Disabled

 Measure distance, & /

2D My Data

area. + o

v L:\ Orthomosaic

EA Flight Path

[\ D™ Hillshade

- (Calculate volume and | """

4 Basemap

e | eva-ti O n p rOﬂ | e . ¥ [l imagery with Labels Reference

¥ [B) imagery with Labels

*  Web map export to
other products/ArcGis
Online/Arc Pro.

Ready



ME!

DINg Proc

UCtsS




ON-LINE MAPPING PRODUCTS
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ORTHOMOSAIC

an be created In
about an hour and as
Iittle as 5 or |0

minutes.

Shows great detall

Various zoom levels

Real time situationa
awareness




ORTHOMOSAIC FEATURES

- DIM Hillshade

« DSM Hillshade
* Shows elevation
difference




ORTHOMOSAIC FEATURES

« (Calculates distance and
areas

« Calculates volume and
elevation with ArcGis
Pro

+ Use the swipe layer tool
for image analysis

&
PROJECT HOME  TOOLS

[F] 2D View /.

"i’,l 3D View Draw Distance

Map Markup
Contents
4 Project Data

B images

Enabled
Disabled

EA Flight Path
/

4 2D My Data

v El Area Measurements

)
4 2D Products
¥ [B orthomosaic
[E D™ Hillshade
[E\ DsM Hillshade

4 Basemap

¥ [ imagery

)
(5 8

0 oo
g
a0

Area  Calculate Elevation  Feature Tile

Volume

Measure

Profile Layer Layer

i A

Scene Imagery Web

Layer

Map

Share
-_— in
= Measire area - o
Pause Clear
. 705.97 ft2
Square Feet v Total Area 705.97 ft2

esri

-




ORTHOMOSAIC EXAMPLE




PRE-PLAN EXAMPLE
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REGULATION FAST FACTS

* FAA considers small Unmanned Aerial Systems (sUAS) to be
aircraft. Up to 55lbs including payload

* All SUAS must be registered with the FAA (commercial or non-
commercial).

* Must operate under part |0/ for commercial operations, and/
or, Certificate of Authorization (COA) for gov operations.

e Section 333

* Must maintain visual line of sight (approx 2500 feet).

* No higher than 400 feet AGL, or 400 feet above the highest
level of a structure within a 400 foot radius.

* Requires waver for night operations, operations over crowds/ s
people Class B airspace, unless prior authorization through g"'

COA.

A



COAVS PART 107/

e COA or Certificate of Authorization is authorization for

specific public UAS activity. Examples: missing person,

Hazmat Response, active shooter, barricaded persons
etc.

* Part 107/ is anything else outside of COA specifics. This
iIncludes reimbursement from outside treasuries




STARTING A DRONE PROGRAM

* Purpose or Solution

* Develop policies & procedures (aka SOG's)
* [raining

* Cost or cost reimbursement for training

* |nsurance

* Choosing the right platform!!!!

* Maintenance and logs

* More training




OPERATING A DRONE PROGRAM

* Maintenance logs. Batteries, hardware changes,
inspections, firmware upgrades etc.
* Aviation weather check (METAR/TAF)

* lemporary flight restrictions (TFR) check

e Review aeronautical chart or TAC

* Review alirspace classification

* Make notifications to area airport(s) and REMCS
* Complete preflight ground check

* Complete preflight UAS check

* Post flight review and QA

* File monthly report to FAA
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COA: 2017-ESA-66-COA Date: / /

Preflight Ground Check

Pilot: Visual Observer:

Weather (METAR/TAF) KP

Location of flight: (Address)

Location longitude/latitude: - - by - - Time: H

Airspace Class: (circle one) Class G or Class B

Crew Resource Management Roles & Responsibilities identified

KPHL ATC or local airport contacted
PHL TRACON 215-492-4123, Crosskeys Airport 609-629-3033, REMCS 1-800-544-4356

NOTAM filed no less than 30 minutes prior to flight

Skyvector reviewed (including TFR)

Preflight Briefing Conducted

This shall include area of operation, contingency plans, mission objectives, unique hazards and flight plan review.

PIC Initials: VO Initials: Other Crew Initials:
Mission Type .
Public operations (COA) Fl g ht Clearance
Civil operations (part 107]
YES NO
Post Flight Report Additional Comments:
Flight Time: hours minutes
Total Flights: Batteries Used:
Lost Link: yes/no Duration: minutes
Lost Communications: yes/no Duration: minutes .
This includes lost communications between visual observer, ATC and aircraft PIC Initials:




UAS Preflight Check List

UAS battery fully charged
Mobile device fully charged Date: / /

Propellers installed and secured
. Time:

Gimhle lock removed

Memory card inserted PIC: 3948229

Hotspot established if applicable

Turn on UAS (first)

Turn controller (second)

Launch App FAA Reg:

Confirmed ground station aircraft connection

Assistants:

Location of flight:
Calibrate compass

Compass status clear
Satellites Locked #___
Max Alt. AGL ___
RTHAGL

Format SD Card

Check Home Point

Battery Status
Takeoff Hover for 30 To Check Stability  (left/right, up/down, forward/backward

OO0O0o0o0Oo0o0oo0OOoooooooooaoad

maneuvers).

*1 knot =1.15mph (abort operation if > 19 knots sustained)

Comments:

Aviation Unit




Questions/Contact Info

|oe warc
jward@co.gloucester.nj.us

Office phone number
856-30/-7100
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Community Impacts
of Higher Density Development




Community Impacts

of Higher Density Development

Study Goal

Improve our understanding of the local impacts and
benefits of higher density residential development in
communities throughout Greater Philadelphia.



Community Impacts

of Higher Density Development

Improve our understanding of the local impacts and
benefits of higher density residential development in
communities throughout Greater Philadelphia.

: T ' HIGHER DENSITY

GARDEN LOW-RISE MID-RISE HIGH-RISE



Community Impacts

of Higher Density Development

Study Goal

Improve our understanding of the local impacts and
benefits of higher density residential development in
communities throughout Greater Philadelphia.

Issues Areas

* TRAVEL Traffic; Parking; Safety

e ECONOMIC Infrastructure; Services; Property Values; Revenue
* COMMUNITY Safety; Community Character

* ENVIRONMENTAL Conservation; Efficiency



HOW CAN WE GROW LAND USE
RESPONSIBLY? VISION

I Metro Center

Metropolitan Subcenter

Suburban Center

Town Center

Planned Town Center

Rural Center

Infill and Redevelopment

Emerging Growth

[ Greenspace Network
Rural Resource Lands

N\anage growth and development while
protecting our natural resources.

Our region is home to breathtaking beauty, but sprawling development
patterns threaten our region’s natural landscapes and resources.
Our land is a source of local food, jobs, and outdoor recreational
opportunities. It also saves us money by naturally cleaning our
air and water, mitigating flooding, improving our health, and
enhancing our quality of life.

Connections 2040 outlines strategies to preserve an additional
450,000 acres of farmland and open space by 2040 to
help reach a goal of one million permanently
protected acres in our region. Greater Philadelphia
has already made progress having preserved
more than 75,000 acres over the past five e

years. The Plan’s land use vision

continues this progress.

BALANCING GROWTH WITH PRESERVATION.
Development and environmental protection must be balanced.
Growth should be encouraged where infrastructure already exists
to limit the cost of new transportation facilities and reduce energy

The Land Use Vision Map defines areas for open space preservation

use and environmental impacts.
P (Rural Resource Lands and Greenspace Network) as well as development

(Centers, Infill and Redevelopment, and Emerging Growth).




NEW MULTIFAMILY DEVELOPMENTS A
COMPLETED EACH YEAR %dvrpc

1995 2000 2005 2010 2015



NEW MULTIFAMILY UNITS
COMPLETED EACH YEAR

AVERAGE 2,378

Low 108

L] L] L] L] B i
1995 2000 2005 2010 2015 \ 2017 ‘



NEW RESIDENTIAL UNITS
AUTHORIZED BY CONSTRUCTION PERMITS

10,409 units

BUCKS CHESTER DELAWARE MONTGOMERY ; PHILADELPHIA ; BURLINGTON CAMDEN GLOUCESTER MERCER

PA SUBURBAN COUNTIES E NJ SUBURBAN COUNTIES

4,341 units 9,623 units



PERCENT OF
NEW UNITS

AUTHORIZED FOR
STRUCTURES WITH
3 OR MORE UNITS

7/ BUCKS MERCER

10% S A

MONTGOMERY
25%
NJ

CHESTER ’ PH’Lé

27% 69%
- ‘

DELAWARE ( BURLINGTON

4% 40%

, CAMDEN

71%

GLOUCESTER

25%

10 MILES
e




DATA SOURCES

- Building Permits Survey

- CoStar Commercial Real Estate Database
- Traffic Counts

- Parking Utilization Counts

- Developer and Property Manager Interviews

- Demographic Multipliers and Summary Statistics

ECONSULT S
Es SOLUTIONS INC. ﬂCOMMUNlTY IATAANALYTICS




¢dvrpc

What is a demographic multiplier?

An average ratio of demographic measures per occupied
housing unit or per household.

e Average household size
* Number of school age children
* Vehicle availability



DATA SOURCES

US Census Bureau

ACS Public Use Microdata Sample (PUMS)

. ACS raw data: untabulated records about
individuals, households, and housing units

. 1-year, 3-year, and 5-year samples

. Geographic Areas: Region, Division, State, and
Public Use Microdata Area (PUMA)

» PUMS files allow us to conduct a custom analysis of
the ACS across geography, time, and housing type



DATA SOURCES

PUMS “Mover Sample” for High Density Housing

/ Living In a structure with five or more units
/ Moved into unit within four years prior to the survey

. Includes all ACS respondents living in newly built units, as
well as those who recently moved into older units

‘ | Resolves sample size issue with
results comparable 1o @

“recently built unit” sample



2000 or later — Specify year
Please answer the following /

questions about the house,
apartment, or mobile home at the

address on the mailing label.
Vv 1990 to 1999

Which best describes this building? iz e
Include all apartments, flats, etc., even if 1970 to 1979
vacant.

A mobile home 1960 to 1969

. 1950 to 1959
A one-family house detached from any

other house 1940 to 1949
A one-family house attached to one or _

A building with 2 apartments

A buildina with 3 or 4 apartments
o When did PERSON 1 (listed on page 2)

A building with 5 to 9 apartments move into this house, apartment, or
mobile home?

Month Year

07 2074

A building with 10 to 19 apartments
Vv A building with 20 to 49 apartments
A building with 50 or more apartments

Boat, RV, van, etc.



GEOGRAPHICAL UNITS

US Census Bureau

Public Use Microdata Areas (PUMAS)

. Nest within states and counties
. Contain at least 100,000 people

. Are geographically contiguous



GEOGRAPHICAL UNITS

US Census Bureau

Public Use Microdata Areas (PUMAS)

DVRPC Region
. 41 PUMAS

PA Suburbs
. 18 PUMAS

NJ Suburbs
. 10 PUMAS

Philadelphia City/County
. 71 PUMAS

DVRPC Planning Areas

Core Cities
. 13 PUMAS

Developed Communities
. 18 PUMAS

Growing Suburbs
. 10 PUMASs



DELAWARE VALLEY

Development of Demographic %dvrpc

REGIONAL
PLANNING COMMISSION

Multipliers for the DVRPC Region

GEOGRAPHIC CONSIDERATIONS

PUMA Boundaries & DVRPC Planning Areas

CHESTER ‘y BURLINGTON




DELAWARE VALLEY

Development of Demographic %dvrpc

REGIONAL
PLANNING COMMISSION

Multipliers for the DVRPC Region

GEOGRAPHIC CONSIDERATIONS

PUMA Boundaries & DVRPC Planning Areas




DELAWARE VALLEY

Development of Demographic %dvrpc

REGIONAL
PLANNING COMMISSION

Multipliers for the DVRPC Region

GEOGRAPHIC CONSIDERATIONS

PUMA Boundaries & DVRPC Planning Areas

BURLINGTON

PLANNING AREAS

@ CORECITIES (13)

. DEVELOPED COMMUNITIES (18)
() GROWING SUBURBS (10)

() RURAL AREAS




GLOUCESTE

02202

PLANNING AREAS

@ CORE CITIES (13)

@ DEVELOPED COMMUNITIES (18)
() GROWING SUBURBS (10)

() RURAL AREAS




¢dvrpc

What is a demographic multiplier?

An average ratio of demographic measures per occupied
housing unit or per household.

e Average household size

* Number of school age children

* Vehicle availability



MULTIFAMILY MULTIPLIERS

2012-2016 PUMS Data
RECENT MOVERS, MULTIFAMILY,
RENTER-OCCUPIED, 5+ UNIT STRUCTURE
School Aged Children All 1BR/Studio| 2BR 3BR
The aggregate 9-county DVRPC region 0.16 0.03 0.32 0.88
Suburban Pennsylvania 0.16 0.04 0.28 1.07
Suburban New Jersey 0.23 0.04 0.43 0.99
Philadelphia County 0.10 0.02 0.25 0.54
Core Cities 0.12 0.02 0.30 0.74
Developed Communities 0.18 0.05 0.34 0.82
Growing Suburbs 0.17 0.03 0.28 1.27

Impact Analysis for Local Schools
Collectively, apartments in recent dense developments in our region
yield between 0.10 and 0.23 school-aged children per unit

. A "Growing Suburb” can estimate 1 student per 7 apartments
Larger units with more bedrooms generate more students



MULTIFAMILY MULTIPLIERS VS. SINGLE FAMILY MULTIPLIERS

2012-2016 PUMS Data

RECENT MOVERS,
ALL SINGLE
MF RENTAL,
FAMILY
5+ UNITS

School Aged Children All All

The aggregate 9-county DVRPC region 0.16 0.62
Suburban Pennsylvania 0.16 0.61
Suburban New Jersey 0.23 0.68
Philadelphia County 0.10 0.60
Core Cities 0.12 0.64
Developed Communities 0.18 0.62
Growing Suburbs 0.17 0.61




¢dvrpc

What is a demographic multiplier?

An average ratio of demographic measures per occupied
housing unit or per household.

e Average household size

* Number of school age children
* Vehicle availability



MULTIFAMILY MULTIPLIERS

2012-2016 PUMS Data
RECENT MOVERS, MULTIFAMILY,
RENTER-OCCUPIED, 5+ UNIT STRUCTURE
Vehicles per Unit All 1BR/Studio| 2BR 3BR
The aggregate 9-county DVRPC region 0.94 0.76 123 1.33
Suburban Pennsylvania 154 0.90 1.39 1.61
Suburban New Jersey 1.02 0.85 1.24 1.48
Philadelphia County 0.68 0.55 0.96 0.87
Core Cities 0.68 0.55 0.95 0.83
Developed Communities 1.10 0.90 1.34 1.72
Growing Suburbs 133 0.92 1.38 1.43

Impact Analysis for Local Travel

Collectively, apartments in recent dense developments in our region
yield between 0.68 and 1.13 vehicles per unit

A “Developed Community” can estimate 11 cars per 10 apartments



MULTIFAMILY MULTIPLIERS OVER TIME

2012-2016 PUMS | 2007-2011 PUMS

RECENT MOVERS, MULTIFAMILY,
RENTER-OCCUPIED, 5+ UNIT STRUCTURE

Vehicles per Unit All All

DVRPC region 0.94 0.92
Suburban Pennsylvania 1.11 1.12
Suburban New Jersey 1.02 0.99
Philadelphia County 0.68 0.61
Core Cities 0.68 0.64
Developed Communities 1.10 1.06
Growing Suburbs 113 1.14




edvrpc

Other summary statistics

Summarize other demographic measures across the recent
mover sample.

e Age cohorts

* Educational attainment
* Means of commute

e Commuting time

e Median income

* Occupation
Race/Ethnicity
Household type



WHO LIVES IN MULTIFAMILY HOUSING?

Age Bracket 0-4 511 18-24 25-34 35-54 55-64 65+
- - o w DVRPC Region 6.9% 9.1% 12.6% 309% 21.2% 72%  12.2%
% ik E 2|NJ Suburbs 9.0% 121% 109%  26.1% 21.9% 8.2%  11.6%
% B % § é PA Suburbs 6.4% 91% 12.0% 28.9% 22.3% 6.3%  15.0%
§ E Ll:l- g £5|Philadelphia County 5.6% 6.3% 148% 379% 19.0% 7.6% 8.9%
i = 3 = '% Core Cities 6.3% 7.5% 142% 355% 19.5% 8.1% 8.9%
§ E = E E_’ Developed Communities 74%  10.1% 99% 30.1% 22.2% 71% 13.2%
2| Growing Suburbs 6.6% 9.5% 16.5% 23.8% 21.8% 59%  15.9%
DVRPC Region 6.0%  16.4% 9.7% 13.8% 26.7% 13.0% 14.5%
3 P NJ Counties 57%  16.7% 9.5% 127% 27.8% 13.1% 14.4%
; o] 8 New Jersey 59% 16.6% 89% 129% 28.0% 129% 14.7%
= g g PA Counties 6.1%  16.2% 98% 143% 263% 129% 14.5%
‘e_al = S Pennsylvania 56%  15.6% 9.6% 128% 259% 13.7% 16.7%
& = Northeast Region 57%  15.7% 9.8% 134% 269% 13.3%  15.4%
United States 6.2%  16.8% 9.8% 13.6% 263% 12.6% 14.5%

Impact Analysis for Community Character

Young professionals make up a larger subset of renters in our region’s
dense housing developments than they do in the population at large



edvrpc

Other summary statistics

Summarize other demographic measures across the recent
mover sample.

e Age cohorts

* Means of commute

¢ Commuting time

e Median income

e Occupation
Race/Ethnicity
Household type



WHO LIVES IN MULTIFAMILY HOUSING?

. Some -
Educational Attainment I,‘eSS e <10 college or HEEIERES
) high school  school ., degreeor
(Population 25+) Associate’'s -
graduate  graduate higher
degree
RECENT MOVERS, |DVRPC Region 9.6% 23.7% 21.8%  44.9%
MULTIFAMILY, |Suburban Pennsylvania 1.7% 23.8% 22.9% 45.5%
och:;*D Suburban New Jersey 129% 28.7% 27.6%  30.8%
5+ UNIT " |Philadelphia County 9.1% 19.2% 15.5% 56.2%
sTRUCTURE  |Core Cities 10.5% 20.5% 17.1% 51.9%
(2012-2016  |Developed Communities 8.7% 25.1% 25.4% 40.8%
PUMS) Growing Suburbs 10.1%  26.5% 21.4%  42.0%
DVRPC Region 10.5% 29.6% 23.7% 36.2%
NJ Counties 9.9% 29.8% 26.0% 34.3%
TOTAL PA Counties 10.7% 29.5% 22.8%
POPULATION  |New Jersey 11.9% 28.3%  45.2%
(2012-2016 ACS) | pennsylvania 12.3%  32.4%  43.5%
Northeast Region 11.8% 28.4% 45.6%
United States 13.8% 30.0% 46.0%

Impact Analysis for Community Character

Renters in recently built dense housing are well-educated, even when

compared against high regional rates of educational attainment



Thank you!

Andrew Svekla, AICP Derek Lombardi
Associate Manager, Planner,

Office of Smart Growth Office of Smart Growth
(215) 238-2810 (215) 238-2827

asvekla@dvrpc.org dlombardi@dvrpc.org
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OIS S

Highlights

Expanded Living Atlas Content
Refined Solution Offerings

New Focused Products

Growing Integration with CAD
Additional Smart Mapping Techniques

Product Road Maps/What’s New
Improved ArcGIS Online Experience and Capabilities



U and Extensive Capabilities

Advancing

Apps

Imagery
= Location Mapping

- Intelligence

Spatial Ana

: Real-Time
Content 3D

Community Engagement  gjg Dat

Data Management A iicial Intelligence

Data Exploration

WEIE

S
oy G %
¢ M
\ ¥ %
~ 1 BT s
W e 06
e
1o

‘‘‘‘‘‘‘

.....



ArcGIS L|V|ng Atlas worids Largest Digital Map Library

Imagery

Basemaps Watercolor

Nova

Wayback —— Red Cross

OpenStreetMap

Real-Time Observations

Terrain

Demographics & b

Geoenrichment

Antique

Population L
Change L~

Income Pl ™ :
Stream Gauges

P Curated and Authoritative Source
Average Home Value


https://livingatlas.arcgis.com/wayback/




Solution Products

Ready to Use

Hub

Community Engagement

citydashboard «

- -] ¥

Directly Supporting Focused Workflows

New

,//'

Indoors
Spaces, People & Assets

Solutions

Urban New
Planning & Development

Works With Your Enterprise GIS



ArcGIS Urban ' wil revolutionize City Planning and Design Nedy

Smart Cities i~

Projects = Sierihl - .5 g
Buildings Immersiv yllabo
gy s §

Infrastructure

Zoning

Land Use

~ Transportation
S LV

s
Architects
evelopers

. Citizens

Transformlng the Process of Urban Development . .


https://youtu.be/Ha025XKSPdU?t=85

ArcGIS Indoors = assemble, Manage, and Share Indoor Information b=

Portfolio S.m.art
Management BUIIdIngS 1
Buildings
Infrastructure Operations
‘ Safety & Security
l Emergency Management

System of Record

Dashboards
Floor Plans

Asset Management

BIM Integration
Real-Time Tracking
Problem Reporting

Stakeholders

* Business Owners

* Operators

* Employees

Wayfinding

Employee Routing
Public Kiosk

Wayfinding ‘ ¢ Visitors

Complete Indoor Mapping and Location System


https://youtu.be/dZXp0LHO1O8?list=PLaPDDLTCmy4Z3mKwKJktn3HKnwEMjvplf&t=185

Autodesk and ArcGIS Providing Direct Product Integration and Interoperability

ArcGIS Pro

Design &
Engineering

AutoCAD =

T ——— ArcGIS Infraworks

... Integrating Design and Planning Workflows
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ArcGIS Pro professional GIS

Coming

Parcel Management
New - Dimensions

ArcGIS Pro Apps | Ly ' - 3D Multipatch Editing * Reports
Publish to Server

Improvements * Attribute Rules
o . - « Offset Printing
: UtiIity Management Full-Motion Video .
© Girdar Ay - 3D Interpolation
Improved Catalog rEamIiciEs e
UTM Zone Cliopin  Unstructured Data
Metadata ppINg .
- Pop Ups Revit Integration BRe'S

ArcMap
/ ’ i .
New Innovations . Batch Artificial Intelligence
Geoprocessing
Ongomg * Pause Drawing
Support

Advanced Mapping, Visualization, Editing, and Analysis

ArcGIS Pro — A Comprehensive Desktop GIS



ArcGIS Online Complete Mapping and Location Intelligence Platform

New and Improved g

. * Map Viewer Update
» Easier Search i P

* Intelligent Search
+ Smart Mapping (2D/3D) ntelligent Searc

* Imagery Management

* Analytics
* 10T Integration
* Web Apps g
: * Cross-Organization
* Galleries

Collaboration
» Authoritative Content

» External Cloud Access

Eanent * Administration
* FedRAMP Authorized '(,L\,."" :
;‘ & :‘;‘
0
coR ¢ /
O World’s Largest Mapping ,_1 '2’
58+M 1+ B/Day and Data-Sharing Platform !
Users leige . .. Available Anywhere
,, [ P
Mapping, Analysis, and Field Mobility 17+ M 59+ M

Open Data

ltems Downloads

- —



City of Bridgeport

#3 EDIT SETTINGS

Members

Viewing: Current Members

A Name

Artemis Vega
Barry Nocks
Betty Bainbridge
Carissa Schively
Chris Kia

Dan Oleary
Donna London
Elaina Pavlova
Grady Hodges

Jill curtis

E& INVITE MEMBERS

Usermame

avega_citygis

bnocks_atygis

bbain_citvgis

cschive_citygis

wikiadmin

olearydw_wiki_devext

jlondon_citygis

epavlov_citygis

ghodge_citygis

jocurtis_citygis

4 VIEW STATUS

Available credits

100

10

10

10

200

10,000

24,538

100

200

24,538

B VIEW SYSTEM HEALTH

Last login

Not yet

Mot yet

Mot yet

Not yet

Jun 6, 2018
Dec 3, 2017
Mot yet

May 25, 2018
Not yet

Mot yet

4o MAMNAGE LICENSES

Search for Name...

Level Role

Usar

Mayor/Council Memb:

Mayor/Council Membs

Mayor/Council Memb

Administrator

City Planner

Planning Intern

GIS Anzlyst

City Administrator

©
®
®
®
©
©
©
©
©
©

£ 0F B KF 0F B BF 0 B B

Subscription Status

24,538 credits remaining

Expires: 1/30/1%9
ID: 3508739053

Feature Data Stors )

[ — ]Standard

Members par lavel: ()

RENEW




City of Bridgeport

Overview

Crested
May 17,2013

Members

Total members

27

Members per level (7)

Lewvel 1

Status | Settings

Edit settings

Subscription ID

3508739093
Feature Data Store (1)
— Standard

System heslth » View details

+ All systems cperational

Renewal date « Renew

Jan 30,2019

Invite members  Manage members

Pending invites

Credits B

Total remaining credits

24,538.45

Lazt 30 days

View status

Last 24 hours

1.77

Last 30 days

22.72

[ Subscriber content

.

O stworage O Analytics

Licenses |[)

ArcGIS5 Pro

@ ArcGIS Pro Basic
——
@ ArcGIS Pro Advanced

Additional products
@ Drone2Mep for ArcGIS
L]

+2 more apps

Manage licenses
4/50 @ ArcGIS Pro Standard
—

3/50

3/50 & AppStudio for ArcGIS




Overview [EENEGTENS

City of Bridgeport Administrative contacts View all

ubz=cription 1D
: =" A e Dan Oleary
3308739093 —_—

Syztern haakh - View datzilz 9 Chris Kia
v All systems operational

Newest members View all members Open Data groups View all

Kelly Gerrow w City Neighborhoods and Zoning Districts
kgerrow@esri.com Dstasets with city neighberhoods and zoning districts

Contributors: 3 [tems: 3

Kelly Wil Health Data
kgerrow@esri.com Datasets with health information

Contributors: 2 [temns: 1

Betty Bainbridge
betty_bain@cob.gov

Rena Kaufmann

rkaufmenn@cob.gov

Latest content

7 Wiew zll content

o Luans

- Cr
i Longm oni

& Boulder

ml’l v




Home Gallery Map Sc Content Orgenization

City of Bridgeport
Table View

Cwverview Members Status Settings

Invite members Pending members:

W Level Lest login
Leve Mamber ' yin Lasz login

Leve
Chris Kia

200 . ooy
wikiadmin -
w Role

Kelly Gerrow
Donald_Wik

Administrator

Yestercay
Building Inspector
i A AlETrETA s WA
City Administrator Vida Whitman
61Tester

Elaina Pavlova
Planning Intern

Julian Mitchel

jmitch_citygis

Planning Intern

Planning Irem

Publizher 4 Megan Cain

mCain_citygis

Planning Intern
User
Viewer

Logan Rush

Irush_citygis

Flanning Intern




Smart I\/Iapplng Enabling Everyone to Make Amazing Maps

Relationship Map (Multivariant)

New York City Construction

Chinatown
Manhattan Y Williamsburg

Powerod by |

Size & Color

2017

Fast Performance WebGL

Smart 3D

Vector Feature Tiles - F|refly Style

Dynamic and Data-Driven Mapping

Smart Heat Map






ArcGIS Enterprise Comprehensive GIS for Your Organization

Desktop F ] D
APIs

New and Improved

» User Experience
» Performance

* Resilience

Big Data Analytics

Distributed
Collaboration

Sites

Deployable On-Premises

o ?}j and in the Cloud

v

Enterprise Data Management, Analysis, and Mapping

e Microsite Builder
CIES)

e ArcGIS Monitor

Level 1 Users
(Free in Enterprise)

Easier Install
and Deployment

Enterprise Builder

Coming

» Containerization

* Intelligent Search

* Machine Learning &
Predictive Analytics

* Hosted Python Notebooks

Integrated DevOps

7=\
Y/

Deployment

>

PowerShell DSC

Tools

Machine Images



Critical Infrastructure

Critical Infrasteucture Program

Protecting and ensuring the continuity of critical infrastructure

Vancouver

Individual Projects (Click to Zoom to
Area)

@ LaPazGbolaWash

Pima County Wildfire Risk

Snowflake Reaches

Maricopa County HMP

Apache County Nutrioso Creek
Mitigation (

Town of Eagar Water Canyon [

La Paz Tributary B

Mitigation Projects

Arizona GEO

Mohave County Sunrisa Vistas East
Channel Improvements Projact

Need help?

4 criticalinfras




Emergency Management

Emergency Management Agency

Ensuring that families, communities, and Key stakeholders‘% provided the tools they need to prepare for,
mitigate against, respond to, and recover from the éensequences of emergency and disaster events.

-,
High Risk Census Tracts Shelter locations Shelters in High Risk Census Tracts
Count of zones where citizens are most effected by Available shelter locations Shelters eas:ly accessnble to hlgh risk populations
disaster Source: State Police Barracks Source: Shelters_in_HighRiskAreas
Source: Very High Risk Census

Shelter Locations near High Risk Census Tracts

Columbia
Germantown

Mantgomery vh

!-66.-W=).66 €

Talbot aston

Esri, HERE, Garmin, FAO, USGS
AL




|

-

S—
State Police

“ We are the thin blue line

High Priority Datasets

State Police
Divisions

Special
teams and
task forces




What's Next? — The Road Ahead

Solution Products
AI Machine Learning

Augmented Reality

Industry Solutions
Urban 3D Effects Oriented Imagery

|OT Situational Awareness

Image Exploration SaaS

Big Data  Volumetric Data
BiM  Spatiotemporal

Parcel Management Indoor Mapping
diting Stakeholder Engagement |ntegrated Analytic Systems

gne Microservices

Real-Time

Intuitive Mapping
dictive Analysis  pynamic Analysis
ocation Tracking containerization

. . . Continued Focus on Quality, Performance, and Innovation



Professional Developme

Lifelong Learning

Esri Press MOOCs 2
Young Professionals Network  Personal Use License Cartography

GeoNet Community Training Blogs _; s i%w

- | ?‘ﬁ“t‘q
Podcasts  Certification ArcNews & Ar BN = B
: » — _ ol -y 4
Unlimited E-Learning o
! == GIS Tutorial for — .
Gurdedleswiii?dfigg//iimb!ems Learnlng P|anSw CR]MEANAITYSIS o . \\\‘*\
>
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