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INTRODUCTION 

• Currently with the Gloucester County Office of Emergency 
Management 

• Lead for Department UAS program

• Assist in critical infrastructure resilience initiative 
• Involved in Emergency Services since 1992

• Over 20 years experience in Emergency Medical Services
• 10 years as Lieutenant of operations 

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

• Successfully applied for and received a certificate of 
authorization (COA) for sUAS operations



GLOUCESTER COUNTY 
DEMOGRAPHICS 

• Square Miles – 329

• Population – 288,288 (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
• 18:00 Hrs. Bow Echo / Possible Tornado touched down in East 

Greenwich Township NJ
• Eight (8) other municipalities directly hit by the eye of the storm

• 21 of 24 municipalities are impacted by the storm winds (85-95 
mph gust to 110)
• Tree damage, power lines down, transforms exploding

• 190,000 residents without power. High temperatures followed the 
storm (90-97 degree days)
• Power outage ranged from 1 – 10 days. 

• Calls for service 1,664 on the night of the 23rd 
• Gloucester County OEM declares a State of Emergency









POST JUNE 2015

• Several steps taken to assure continuity of operations and 
continuity of government 

• Power companies began taking steps to increase 
infrastructure 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 DJI Phantom 4 platform
• Matrice 210 with flir and z30 2019\20
• Deployed on several incidents
• FAA COA 2016 
• Part 107
• Explored numerous software platforms, Precision Hawk, 

Drone Deploy, Pix4D, and...



Drone2Map



WHY DRONE2MAP

• Ease of use
• Works flawlessly with other ESRI products
• ArcGis Online for ease of sharing outside organization
• Includes an ArcGis online account 
• Pix4D engine 



Drone/UAS Software Input Processing Output

Collection Drone2Map

WORK FLOW







• Three Essential 
Products

• 2D Mapping

• 3D Mapping

• Inspection

DRONE2MAP



• Select Project

• Name Project

• Allow default coordinate 
system

• Choose project images

PROJECT CREATION



• Choose from 
multiple base-
maps

• Store offline 
base-maps

BASEMAP



ADD DATA

• Use and add 
data from 
other maps

• Access other 
accounts in 
ArcGis Online, 
Pro & Portal 



GROUND CONTROL POINTS

• Add GCP

• Gives better 
accuracy 

• GCP with ARC 
Collector  



IMAGE PROPERTIES 

• View image 
properties

• [x] [Y], and [Z] 
reference  

• Edit coordinate 
system  



PROCESSING OPTIONS 

• Multiple 
processing 
options

• Adjust size and 
resolution

• Adjust CPU 
Threads  



BATCH PROCESSING

• Produce back-
to-back projects 

• Run projects 
overnight

  



TOOLS TAB

• Measure distance, & 
area.

• Calculate volume and 
elevation profile.

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

  



Mapping Products



• Up to 3 years 
old for online 
maps

• Will not 
demonstrate 
real-time data

• Limited zoom 
levels

ON-LINE MAPPING PRODUCTS



• Can be created in 
about an hour and as 
little as 5 or 10 
minutes.

• Shows great detail

• Various zoom levels 

• Real time situational 
awareness 

ORTHOMOSAIC



• DTM 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 

     

ORTHOMOSAIC FEATURES 



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 107 for commercial operations, and/
or, Certificate of Authorization (COA) for gov operations. 

• 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/
people Class B airspace, unless prior authorization through 
COA. 



• 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 
includes reimbursement from outside treasuries 

COA VS PART 107



STARTING A DRONE PROGRAM

• Purpose or Solution 
• Develop policies & procedures (aka SOG’s)
• Training
• Cost or cost reimbursement for training
• Insurance 
• 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)
• Temporary flight restrictions (TFR) check
• Review aeronautical chart or TAC
• Review airspace 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













Questions/Contact info

Joe ward
jward@co.gloucester.nj.us 

Office phone number
856-307-7100



























Resolves sample size issue with 

results comparable to a 
“recently built unit” sample 
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Sample Analysis 



















Thank you! 

Derek Lombardi 

Planner,  
Office of Smart Growth 

(215) 238-2827 

dlombardi@dvrpc.org 

Andrew Svekla, AICP 

Associate Manager,  
Office of Smart Growth 

(215) 238-2810 

asvekla@dvrpc.org 



Highlights



Highlights

1. Expanded Living Atlas Content

2. Refined Solution Offerings

3. New Focused Products

4. Growing Integration with CAD 

5. Additional Smart Mapping Techniques

• Product Road Maps/What’s New

• Improved ArcGIS Online Experience and Capabilities



0

ArcGIS Is Advancing
Many New and Extensive Capabilities



Imagery
Sentinel-2

GEOS-S & Radar

Demographics &

Geoenrichment

Income

Average Home Value

Population

Change

Curated and Authoritative Source

Basemaps

Antique

Terrain

OpenStreetMap

Nova

Watercolor

Red Cross

EPA

Real-Time Observations

Drought Monitor

Stream Gauges

Wildfire

and Wind

ArcGIS Living Atlas | World’s Largest Digital Map Library

Wayback

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


Demo



Works With Your Enterprise GIS

Spaces, People & Assets

Indoors

Ready to Use

Planning & Development

Urban

Community Engagement 

Hub

New

New

Solution Products | Directly Supporting Focused Workflows



Track and Evaluate Projects

Create Planning Scenarios

Report and Engage

Immersive and Collaborative

Digital Twin

Transforming the Process of Urban Development . . .

Plans

Zoning

Land Use

Transportation

Urban Performance

Suitability

Impact Evaluations

Indicators

Projects

Buildings

Infrastructure

• Government

• Architects

• Developers

• Citizens

Stakeholders

NewArcGIS Urban | Will Revolutionize City Planning and Design

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


Asset Management
BIM Integration

Real-Time Tracking

Problem Reporting

Wayfinding
Employee Routing

Public Kiosk

Portfolio 

Management
Buildings

Infrastructure
Operations
Safety & Security 

Emergency Management

System of Record

Floor Plans

Wayfinding

• Business Owners

• Operators

• Employees

• Visitors

Stakeholders

Dashboards

3D Maps

Complete Indoor Mapping and Location System

NewArcGIS Indoors | Assemble, Manage, and Share Indoor Information

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


Design &

Engineering

GIS

AutoCAD

InfraWorksArcGIS

. . . Integrating Design and Planning Workflows

ArcGIS Pro

Revit 
Direct

Read

Autodesk and ArcGIS | Providing Direct Product Integration and Interoperability



An Integrated System

ArcGIS Product 

Components

Pro

Enterprise

Online

Solutions

Continuously Advancing



ArcMap

ArcGIS Pro Apps

ArcGIS Pro | Professional GIS

Advanced Mapping, Visualization, Editing, and Analysis

Ongoing 

Support

New Innovations

• Utility Management

• Improved Catalog

• Metadata

• Pop Ups

• Batch 
Geoprocessing

• Pause Drawing

Improvements
• 3D Multipatch Editing

• Attribute Rules

• Full-Motion Video

• Streaming Layers

• UTM Zone Clipping

• Revit Integration

• Artificial Intelligence

New

Coming

• Parcel Management

• Dimensions

• Reports

• Publish to Server

• Offset Printing

• 3D Interpolation

• Unstructured Data

• Voxels

ArcGIS Pro – A Comprehensive Desktop GIS



ArcGIS Online | Complete Mapping and Location Intelligence Platform

Apps

Pro
APIs

• Easier Search

• Smart Mapping (2D/3D)

• Analytics 

• Web Apps

• Galleries

• Authoritative Content

• External Cloud Access

• Administration

• FedRAMP Authorized

New and Improved

• Map Viewer Update 

• Intelligent Search

• Imagery Management

• IoT Integration

• Cross-Organization 
Collaboration

Coming

Mapping, Analysis, and Field Mobility

5.8+ M
Users

1+ B/Day
Maps

17+ M
Items

59+ M
Open Data 

Downloads

Content











Dynamic Clustering

Smart 3D

Fast Performance WebGL

Graduated Symbols

Smart Heat Map

Time

Firefly Style

Size & Color

Thematic

Relationship Map (Multivariant)

Vector Feature Tiles

Smart Mapping | Enabling Everyone to Make Amazing Maps



Demo



ArcGIS Enterprise | Comprehensive GIS for Your Organization

Deployable On-Premises 

and in the Cloud

Apps

Desktop

APIs

ArcGIS 

Enterprise

• Containerization  

• Intelligent Search

• Machine Learning & 
Predictive Analytics

• Hosted Python Notebooks

Coming

• User Experience

• Performance

• Resilience

• Big Data Analytics

• Distributed 
Collaboration

• Microsite Builder 
(Sites)

• ArcGIS Monitor

New and Improved

Easier Install

and Deployment

Level 1 Users 
(Free in Enterprise)

Enterprise Data Management, Analysis, and Mapping

Sites

Integrated DevOps 

Tools

New









Continuous Online Improvements

Incremental Software Releases

2018
Real-Time

Volumetric Data

Spatiotemporal

Microservices

Big Data

Augmented Reality

Image Exploration

Parcel Management

Solution Products

IoT

AI

3D Effects

Situational Awareness

Urban

Stakeholder Engagement

BIM

Integrated Analytic Systems

Predictive Analysis

Indoor Mapping

Terrain Editing

Intuitive Mapping
Gaming Engine

Location Tracking

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

10.7

Pro 2.3

10.6.1

Pro 2.2

10.6

Pro 2.1

Oriented Imagery

Containerization

Dynamic Analysis

2019
Industry Solutions

SaaS

Machine Learning

What’s Next? — The Road Ahead



Seq ID# 168       sp

Esri Press

Learning Plans

GeoNet Community

Young Professionals Network

Certification

Unlimited E-Learning

Personal Use License

ArcNews & ArcUser

Training Blogs

Podcasts

MOOCs

Professional Development
Lifelong Learning


