


Moving from Pen & Paper to 
Mobile Mapping Solutions



Who is the Catawba Lands 
Conservancy

Charlotte area’s local land 
conservation non-profit since 
1996
Focused on protected land for:

Clean Water
Wildlife Habitat
Farmland Conservation
Connections to Nature

16,632 acres conserved in 8 
counties





Maintains 17 miles of natural 
surface trails over 5 counties

Operates three river access points 
on two blueways

Catawba Lands Conservancy
Public Trails



Making the Change
Motivation to Change
Old Data Collection Method
Interim Step
New Data Collection Method



Obstacles to Change
“This is how we’ve always done it”
• Equipment failure and lost data
• Lack of efficiency

Maintain control to protect data’s integrity
• Does not capitalize on staff’s GIS Experience
• Does not empower staff to make decisions

Change is Challenging
• ESRI’s support made it easier



Baby Steps
Pen, Paper, and GPS

Avenza and SharePoint

Story Maps

ArcGIS Online Tools

What’s Next?



Old Data Collection Method
Pen and paper

Garmin GPS Units
Digital Cameras

Emails and text messages



Mapping Trail 
Alignments

Relied on GPS units and hand written 
notes
One unit; many users
Multi-step process to utilize data

Lost notes and data
No backup



Mapping Trail 
Alignments



Trail Issues and 
repairs

Emails and text messages
Hard to track progress on corrections
No geographic data / only cryptic 
directions



Interim Step
Avenza Maps and Smart Phones

SharePoint
Google Earth



Avenza GPS and 
Smartphones

Easy first step to implement

Utilizes native GPS in phone

Capable of collecting data in field
Data stored locally on phone
Must export and email KML file



SharePoint or Dropbox
Cloud based storage of pdf Maps

Easy first step to implement
Utilizes native GPS in phone
Does not require mobile data
Free version available

Only able to keep 3 maps loaded at a time
Capable of collecting data in field

Data stored locally on phone
Must export and email KML file



Google Earth and KMLs



New Data Collection Method
Collector 
Survey 123
Dashboards
Tablets & Smartphones



Collector: Trail 
Mapping

Easy to use
Use on tablet or smartphone
“Copy and Paste” data into master 
files

Will be integrating Bad Elf hardware 
to increase accuracy



Survey 123: Trail 
conditions

Web-based survey to report trail 
conditions

Easy to send out to volunteers

Eliminated Survey Monkey
Saved $1,000



Survey 123: Trail 
Issues

Allows trailmasters and other 
volunteers to report on trail issues

Allows for photos and geographic 
location information

Similar to ESRIs Citizens Problem 
Reporter



Trail Issues Tracking



Hardware:
Computers



Hardware:
GPS Receivers



GPS UNITS



Telling Our Story
Story Maps
Dashboards



Catawba Lands Conservancy
Dashboard

Easy user 
interface

Great way to 
empower 
public and 
staff with data

Huge 
timesaver!



Carolina Thread Trail Storymap
Shortlist style 
very easy to 
use
No mapping 
experience 
necessary
Just starting to 
understand 
storymap’s 
capabilities



Other Quality Storymaps
Exploring the Fowey and Lerryn Estuaries

Pennsylvania’s Top Ten Trail Gaps

Connecting Keys’ Communities

TNC: This Land is Your Land

http://arcg.is/1meWb5
http://www.gis.dcnr.state.pa.us/storymaps/trailgaps/
https://arcg.is/n5afP
https://arcg.is/1XXjr4


Setting Up the Workflow
Create Feature Class
Create Webmap
Collect Data
Use Apps and WebApp



Creating Feature Classes
What is a feature class?

“Feature Classes are homogeneous 
collections of common features, each 
having the same spatial representation 
and a common set of attributes” – ESRI

“Geographic data set”

Common feature classes are shapefiles 
and geodatabases



Creating Feature Classes
What is a feature class?

“Feature Classes are homogeneous 
collections of common features, each 
having the same spatial 
representation and a common set of 
attributes” - ESRI

Examples: 
Point: Trailheads or Bridges
Polyline: Trail Alignment
Polygon: Park Boundary



Creating Feature Classes
What is a feature class?

“Feature Classes are homogeneous 
collections of common features, 
each having the same spatial 
representation and a common set of 
attributes” – ESRI

“Attributes Table”

Shapefile Feature Class: Simple but 
limited
Geodatabase Feature Class: More 
complex but powerful



Leverage Power of Geodatabases
More control over inputs
Ability to set-up domains:

Limits inputs to a pre-defined table
Eliminates misspellings or multiple variations
Efficient data entry

Requires a little more setup on the front end



Create Feature Class
Plan Ahead

More upfront planning 
will give you a better 
product later
What information do 
you need?
How do you want to 
sort information?



Create Feature Class

User Created

Shapefile or 
Geodatabase
Create attribute 
tables
Set-up Domain
Done with ArcGIS 
software or ArcGIS 
Online

Survey 123

Feature is created 
from the survey
Attribute table 
based on questions 
asked
Created from XML 
File or Online 
Survey 123 Form

Living Atlas
Curated collection 
of authoritative 
data
Available through 
ArcGIS Online
Good source for 
base data



Create Webmap
Webmaps are interactive 
displays used to graphically 
display geographic 
information to help 
empower and inform.
Common Items:

Basemap
Features
Symbology 
Popups
Legend



Create Webmap



Collect Data
ESRI Collector

Software for mobile phones 
and tablets.
Allows user to add, remove, 
or update features directly 
from existing webmaps
We use Collector for trail 
mapping



Collect Data
ESRI Survey 123

Allows for creation of surveys
Can be filled in using App or 
website

Drag and Drop

Many types of questions 
possible
We use it for trail inspections 
and incident reports



Webapps
Website Application

Mimics a program or 
application

Responsive to user

Email, Online 
Banking, Bill Pay, 
ArcGIS

https://www.scnsoft.com/blog/web-application-vs-website-finally-answered



Webapps: Templates



Webapps: User Made



Trail Issues Tracking

Link

https://catawbalands.maps.arcgis.com/apps/webappviewer/index.html?id=4a4e03e485524127ad8f844f16eb05be


Catawba Lands Conservancy 
Dashboard

Easy user 
interface
Great way to 
share data
Allows non-GIS 
users to query 
and visualize 
data

Huge timesaver!

Link to 
Dashboard

https://catawbalands.maps.arcgis.com/apps/opsdashboard/index.html#/64ba3495ffa742799ab2d22888fa1a85


Thread Trail Storymap
Shortlist style 
very easy to use
No mapping 
experience 
necessary
Just starting to 
understand 
storymap’s 
capabilities

Link to 
Storymap

https://arcg.is/0Lbfy1


Review of Workflow

Feature Class

• Spatial Features
• Attributes

Webmap

• Features
• Symbology
• Popups
• Legend
• Basemap

Webapp

• Display 
geographic data

• User responsive
• Release data to 

empower 
decision making

• Collector
• Survey 123• Survey 123



Try it Out



THANK YOU!
Sean Bloom, Biologist  and GIS Director

Catawba Lands Conservancy
sean@catawbalands.org

704-342-3330 x204
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