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WHAT VCGI DOES

LEAD EMPOWERBUILD
Data access, 

visualization and 
application. “Helping 
Vermonters visualize 

choice.”

Development and 
use of Statewide 

Geographic Information 
System (GIS) and the 

Coordination it Requires

Foundational 
Datasets

(Spatial Data 
Infrastructure)
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Portal: In past year, roughly 900 pageviews and 157 unique users/day

Take Home: Access to spatial information has become an essential service.

https://unsplash.com/@tvick
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FEDERATED DATA
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LIKE

FOR
MAPS

https://unsplash.com/@tvick


Link: USDA NRCS Glossary of Common GIS and GPS Terms
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Service

Filter

View

Attribute

GDB

Shapefile

Raster

Vector

Clip

Topology

Geographic Coordinate System / 
Projected Coordinate System / CRS

WKID / EPSG

Web Mercator

Field

Schema
GIS
JARGON*

Query

*a tiny sample

Geoprocessing

https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs144p2_051844.pdf


Footer of most pages at vcgi.vermont.gov



…



Theme/
Task

What’s My Elevation?
Beneath the Trees

FindersLidar Finder

Viewers
VT Interactive Map 
Viewer
ANR Atlas
Parcel Viewer

DesktopQGIS
ArcGIS, etc.

Types of Apps

This is where raw datasets,
thus, the VT Open Geodata Portal comes in



Beneath the Trees App Link

https://vcgi.maps.arcgis.com/apps/StorytellingSwipe/index.html?appid=6eb2006f3748490cb052f3b9129296fc


VT Parcel Viewer | A “Viewer” Type App







Portal Background
Where “open” data has been, where it is, and where it is headed



30 years of open data
1992

1998 

2000s

Late 2017 - Present Day

geodata.vermont.gov



+  1 ’  C O N T O U R S ,  P A R C E L S  = 3 D  B u i l d i n g s ,  T o p o g r a p h y
H y d r o g r a p h y
O r t h o i m a g e r y
L a n d  C o v e r

I t  i s  n o w  p o s s i b l e  t o  c o n s t r u c t
a  V i r t u a l  V e r m o n t  f o r  r e f e r e n c e .
N o  f l o p p i e s  n e e d e d .2020+ 

-



2022 – datatype/platform soup  
There are many. There will be more. Task is thus understanding basics, integration and prep for use.



GIS CAD≠
(sorry!)



Portal Publishing
“Federated” Model: Understanding and Finding Data, and Who/How Maintained



Hub-and-spoke design

ANR

VTrans VCGI

AHS

E911

RPC Etc.

VT Open 
Geodata 

Portal

Still, not perfect.
- No master librarian technical 

capabilities in current form
- Mixed adherence to data 

standards (e.g., Naming, 
tagging, metadata, etc.) –
requires regular manual 
policing

- ESRI runs the platform 
backend (and changes 
things often, we’re along for 
the ride)

- Vector data: Great. Raster 
data: not so great.

- Hitting ceiling on current 
portal capabilities as 
configured

- A head’s up: the portal will 
change with time, so 
everything presented here 
will also evolve!

a.k.a. “federated” model



Current publishers.





Portal Content
Anatomy of an Open Data Item





A Vector Dataset / Feature Layer Example: Survey Library Index Polygons

https://geodata.vermont.gov/datasets/vt-data-locations-of-surveys-accessible-via-vermont-land-survey-library/explore?location=43.416802%2C-72.770062%2C12.99










Demo
A Vector Dataset / Feature Layer Example: Survey Library Index Polygons

https://geodata.vermont.gov/datasets/vt-data-locations-of-surveys-accessible-via-vermont-land-survey-library/explore?location=43.416802%2C-72.770062%2C12.99


Portal Content: Lidar Detail
Anatomy of an Open Data Item, Raster Content



What is Lidar?
Point clouds
Derivatives
Resolution



Shooting lasers at the Earth. Getting points in return. Making useful data products from them.



SOURCE: WISER SURVEY AND MAPPING SOURCE: HARRIS GEOSPATIAL



Point Cloud

Understanding Lidar Derivatives



Point Cloud

First Returns

Ground Class

Q
ue

ry

Understanding Lidar Derivatives



Point Cloud

First Returns DSM

Ground Class DEM

Q
ue

ry

Interpolation

Interpolation

Understanding Lidar Derivatives



Point Cloud

First Returns DSM

Ground Class DEM

nDSM

Q
ue

ry Subtraction

Interpolation

Interpolation

…plus
• ASPECT
• CONTOURS
• HILLSHADE
• SLOPE

Understanding Lidar Derivatives



Understanding Lidar Derivatives



ONE LOCATION, MANY PRODUCT S

M A R L B O R O ,  V T D I G I T A L  E L E V A T I O N
M O D E L  ( D E M )

D I G I T A L  S U R F A C E
M O D E L  ( D S M )

N O R M A L I Z E D  D S M
( n D S M )

A S P E C T  ( A Z I M U T H ) “ B A R E  E A R T H ”
H I L L S H A D E

S L O P E 1  F O O T  C O N T O U R S



Statewide 2017
10m

Statewide 2009
30m

Statewide 2019
0.7m

National Elevation Dataset: Reported vertical accuracy= 8 ft. LIDAR QL2: Vertical accuracy= 3.6 in.

Understanding Lidar Resolution



Statewide 2017
10m DEM

2009
30m DEM

2019
0.7m DEM

Cell size 9688 sq ft Cell size 1078 sq ft Cell size 5.27 sq ft

1836x more detail

Understanding Lidar Resolution



Understanding Lidar
Resolution:
What’s Next?

Right Image: USGS



Portal Pages
Imagery, Elevation, Parcels, Land Cover, etc.













Page Name/Content 

Overview / Navigation

Data Downloads

Streaming Services

Related Applications

Documentation
More Info



Access: Data Downloads
Downloading data for local drive-based uses

















Bulk Download Browser Extension:
• Chrome: Simple Mass Downloader
• Firefox: Simple Mass Downloader
• MS Edge: Simple Mass Downloader
https://gelprec.github.io/quick_start_v2.html

https://chrome.google.com/webstore/detail/simple-mass-downloader/abdkkegmcbiomijcbdaodaflgehfffed?hl=en-US
https://addons.mozilla.org/en-US/firefox/addon/simple-mass-downloader/
https://microsoftedge.microsoft.com/addons/detail/simple-mass-downloader/dbhdfkiddhdhmcikjdgblfjbenjfjlfh
https://gelprec.github.io/quick_start_v2.html


Access: Web Services
Streaming data for internet-connected streamlined uses







https://maps.vcgi.vermont.gov/arcgis/rest/services/EGC_services

REST Endpoint: Fancy name for where
online a streamable data layer lives.
Each accessible by a unique URL.

Why stream?
- Always latest/greatest data
- No need to download, size savings
- Performance for referencing tasks

https://maps.vcgi.vermont.gov/arcgis/rest/services/EGC_services






Mosaics:
DEM (last returns)
DSM (first returns)
nDSM (DSM-DEM; height of feature)

Referenced Mosaics:
ASPECT
HILLSHADE
SLOPE

Mosaic Datasets



Types of geospatial web services
ESRI

• Map Services = access map data via web
• Image Services = access to raster data w/ pixel properties
• Feature Services = access to vector data w/ attributes
• Geoprocessing Services = perform geoprocessing task
• Geocoding Services = find addresses on a map
• Etc…



Types of geospatial web services

OGC -> Open Geospatial Consortium (e.g., for use in QGIS)

• WMS = Web Map Service (like an Esri Map Service)
• WCS = Web Coverage Service (like an Esri Image Service)
• WFS = Web Feature Service (like an Esri Feature Service)
• WPS = Web Processing Service (like an Esri Geoprocessing Service)



Finding services

Geodata Portal
• Web Services section
• Item page

ArcGIS Desktop
• Add “ArcGIS Server” connection

REST endpoint
• http://maps.vcgi.vermont.gov/arcgis/rest/services/EGC_services

http://geodata.vermont.gov/
http://maps.vcgi.vermont.gov/arcgis/rest/services/EGC_services
http://geodata.vermont.gov/


Imagery Page:
Services List

https://geodata.vermont.gov/pages/imagery#services


Using in Arcgis (ArcMap…going the 
way of the dodo!)

Add Connection to VCGI Web Services
• ArcMap  Add Data  GIS Servers  Add ArcGIS 

Server
• http://maps.vcgi.vermont.gov/arcgis

Browse ./EGC_services folder
• Add “ArcGIS Server” connection

http://maps.vcgi.vermont.gov/arcgis/rest/services








QGIS
Example

https://qgis.org/en/site/






Create a web map with AGO

ArcGIS Online
 Add  From Web

 Adjust settings
Save Map and Share
Can combine with many other services/layers



Life Cycle Support Policy





Access: Data Status
Streaming data for internet-connected streamlined uses



https://maps.vcgi.vermont.gov/lidarstatus/
Understanding Coverage



https://maps.vcgi.vermont.gov/OrthoStatus/

https://maps.vcgi.vermont.gov/OrthoStatus/








Application-Specific Examples
QGIS, ArcGIS Pro, Other Useful Tools



ArcGIS for AutoCAD users can do the following:
•Edit ArcGIS geodatabases through a feature 
service
•Add Esri map and imagery services, such as 
from ArcGIS Online
•Add maps from enterprise or cloud servers
•Navigate within drawings by using a street 
address
•Create ArcGIS feature classes in AutoCAD
•Extract GIS data from feature services





Example: Carlson’s documentation on using
GIS web services

https://files.carlsonsw.com/mirror/manuals/Carlson_2016/source/GIS/GIS_Data/ESRI_ArcGIS_Services_Retrieve_Map/ESRI_ArcGIS_Services_Retrieve_Map.htm
https://files.carlsonsw.com/mirror/manuals/Carlson_2016/source/GIS/GIS_Data/ESRI_ArcGIS_Services_Retrieve_Map/ESRI_ArcGIS_Services_Retrieve_Map.htm


Elevation Profile: ArcGIS Pro



Elevation Profile: QGIS

















1’ Contours:
Downstream Planning,
Design & Engineering Uses



How-To and Education Resources



VT Land Survey Library
Using tools at landsurvey.vermont.gov













Thank you!
More resources at vcgi.vermont.gov

Contact us:
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