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WHAT VCGI DOES

BUILD

Foundational
Datasets.

Lidar one of many.

LEAD

Development and
use-of Statewide
Geographicnformation
System (GIS) and the
Coordination it'requires

EMPOWER

Data access,
visualization and use



Overview

Accessing Lidar

Applications
Raw Data
Resources

Whatis Lidar?

Point clouds
Derivatives
Resolution

Who uses Lidar?

And what for?
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The Creation of the
Vermont State Data Base

A GEOGRAPHIC INFORMATION SYSTEM for VERMONT

SOILS

TOPOGRAPHY
slope, aspect, elevation

POLITICAL BOUNDARIES
TRANSPORTATION

STREAM COURSES, WATERSHEDS
LAND COVER/USE

GROUND WATER

GEOLOGY

SOCI0 - ECONOMIC FACTORS
HISTORICAL/ARCHAEOLOGY
FUTURE EXPANSION

FUTURE EXPANSION

\
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A Program of Work
April 1983

)
&
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W
|
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School of Natural Resources
University of Vermont

1992

Changing With
Technology

1983
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https://unsplash.com/@tvick

It is now possible to construct
m a Virtual Vermont for reference.
No floppies needed.

S e s
Examples of Lidar-Derived BARE EARTH HILLSHADE
Data Prodl.lcts Q LIT FROM NORTHWEST

1' CONTOURS -L 3D Buildings, Topography

PARCELS Hydrography
Orthoimagery

Land Cover VCGT‘\



What s Lidar?

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

_ﬁw Flight Path ——

«—— Light Pulses

Point Cloud of
Surfaces
Colored by
— Elevation

First Return
(Top Surface)

«<—— Last Return Honzon-tal Vertical Accuracy
(Bare Earth) Resolution
Quality Levels Data Source RMSEz in Equivalent
Point Density Open Contour

Terrain Accuracy

Voo '

8 points/m? 9.25 cm 1 foot

2 points/m? 9.25 cm 1 foot
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AT-A-GLANCE COMPARISON OF GEOSPATIAL SOLUTIONS BASED ON SIZE OF PROJECT

v - |

~ SATELLITE FIXED-WING HELICOPTER UAS MOBILE
Imagery LiDAR/Imagery LiDAR /Imagery LiDAR/Imagery LiDAR/Imagery

Large Regional Mapping @
(i.e. Country)

Medium Regional Mapping @
(i.e. Large City or County)

Large Site
{500+ Acres)

Medium Site
{100-500 Acres)

Small Site
{ <100 Acres)

Large Corridors @ @
{ 20+ Miles) Off-Road Roadway

000

Medium Corridors i @ Technology Comparison
(1-20 Miles) Off-Road Roadway Linear LiDAR Geiger LiDAR
Small Corridors @ \
{ <1 Mile)
Remote Sites @

Swath
Structural

1E.-ZIUEE;R‘ :._-_

.|

(i.e. Bridges, Dams, etc)

Indoor
(i.e. Mechanical, Architectural)

SOURCE: WISER SURVEY AND MAPPING SOURCE: HARRIS GEOSPATIAL VC Gl ‘\'



Point Cloud

PROFIF 16X 49355014 19576743

Understanding Lidar Derivatives Veg



First Returns

Point Cloud

Ground Class
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Understanding Lidar Derivatives



First Returns

Interpolation [gg

Point Cloud

Ground Class

| Interpolation g
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Understanding Lidar Derivatives



Point Cloud

Understanding Lidar Derivatives

First Returns

Interpolation [gg~

Subtraction

Ground Class

. 4 Interpolation g

...plus

ASPECT
CONTOURS
HILLSHADE
SLOPE
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Understanding Lidar Derivatives

DIGITAL ELEVATION MO
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Available QL2 Lidar

D 2013 Rutland/GI Counties
% 2014 Quad Counties
[ 2015 windham County

[ 2016 Middle CT River Basin
¥

[ 2017 westermn vermont

FFERSON

Vatertown

Lidar Availability Status v

LEWIS

ONEIDA

NEW YORK

Utica

NEW YORK

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

HERKIMER

TG,

FRAMEKLIN

HAMILTON

FULTON

Gloversville

MONTGOMERY

Amsterdam

CLINTON

ESSEX

WARREN

Saratoga
Springs

Schenectady

WASHINGTON

RENSSELAER

1201 TiWestErniVermaont;

Keene

GRAFTON

NEW .
HAMPSHIRE

MERRIMACK

Laconia

Concord

HILLSBOROUGH

Manchester

Nashua

coos

OXFOR
Berlin
Conway
CARROLL
Yo
Sanford
Rochester
Dover
Portsmout
ROCKINGHAM
Hampton

Amesbury

e =0 S



Understanding Lidar Resolution

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

Statewide 2009
30m

Statewide 2017 BB Statewide2019
10m Iy 0.7m

' e OB
J i S W AV.0)




Understanding Lidar Resolution

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

2009 Statewide 2017 2019
30m DEM 10m DEM 0.7m DEM
1836x more detail

veal '®



Understanding Lidar
Resolution:
What’s Next?

oy

QL0 and QL1

Image: USGS




Who uses Lidar?

And what for?
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Agriculture

Archeology & Historic
Preservation
Construction

Dam Management
Design

Emergency Planning
Energy/Communications
Planning

Erosion Assessment and
Mitigation

Evacuation Planning
Farm-to-Plate Initiative

Fire Fuel Models
Flood plain Mapping
Flow Analysis

Forestry, Biomass, & Vegetation

Management

Gully Detection

Habitat Analysis
Hazardous Spill Analysis
Ice Jam Potential

Land Cover Mapping
Landslide Potential

Line of Sight and Viewshed

Analysis

Riparian Buffer Mapping and
Protection

Shoreline Erosion

Soils Mapping

Solar and Wind Energy Suitability
Stormwater analysis and design
Timber Volume

Town Planning

Transportation Infrastructure
Updating FIRM to DFIRM

...and more

veal '®
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GEOLOGY:
Glacial Lakes
And the
Champlain

- CIR + DEM +
Hydro + Contours
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GEOLOGY:
Glacial Lakes
And the
Champlain
Sea

CIR + DEM +
Hydro + Contours
+ Infrastructure
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GEOLOGY:
Glacial Lakes
And the
Champlain
Sea

Former Extent
Champlain Sea
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GEOLOGY:
Glacial Lakes
And the
Champlain
Sea

Former Extent
Lower Fort Ann
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GEOLOGY:
Glacial Lakes
And the
Champlain
Sea

. Former Extent
i Upper Fort Ann
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GEOLOGY:
Glacial Lakes
And the
Champlain
Sea

. Former Extent
" Lake Coveville
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GEOLOGY:
Glacial Lakes

And the

£ Champlain

‘ Sea

}0 VM

| ® {

BTV Airport

Former Extent
- Lake Coveville
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GEOLOGY:
Glacial Lakes
And the
Champlain
Sea

Champlain Sea
through
Lake Coveville
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@ About Content Legend 4

Contents

Glacial Lakes and the Champlain Sea - Glacial Lakes

. Champlain Sea

. Glacial Lake Hitchcock

"y Glacial Lake Mansfield 1

. Glacial Lake Mansfield 2, Early Phase

@ Glacial Lake Mansfield 2, Late Phase
Glacial Lake Vermont, Coveville Phase
Glacial Lake Vermont, Lower Fort &nn Phase

. Glacial Lake Vermont, Upper Fort Ann Phase

. Glacial Lake Winooski

b (%) Terrain with Labels

IMAGE: COLIN DOWEY, ANR

veal '®

https://geodata.vermont.gov/datasets/VTANR::glacial-lakes-and-the-champlain-sea/about



https://geodata.vermont.gov/datasets/VTANR::glacial-lakes-and-the-champlain-sea/about

FLOODING:
Managing Risk
Exposure
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FLOODING:
Managing Risk
Exposure
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FLOODING:
Managing Risk
Exposure

FEMA's
NFHL (DFIRM’s)

Regulatory
Floodway Zone AE

1% Annual Chance
Flood - Zone AE

0.2% Annual
Chance Flood -
Zone X

(not shown)

veal '®




FLOODING:
Managing Risk
Exposure

UVM’s
Lidar-aided Flood
Inundation Layer
(2022)

. 2-year flood zone (50% annual
exceedance)

S-year flood zone (20% annual
exceedeance)

10-year flood zone (10% annual

exceedance)

25-year flood zone (4% annual
exceedeance)

S0-year flood zone (2% annual
exceedance)

100-year flood zone (1% annual
exceedance)

200-year floed zone (L05% annual
exceedance)

S00-year flood zone (.02% annual

veal '®
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FLOODING:
Managing Risk
Exposure

UVM'’s
Lidar-aided Flood
Inundation Layer
(2022)

2-year flood zone (50% annual
exceedance)

S-year flood zone (20% annual
exceedeance)

10-year flood zone (10% annual

exceedance)

25-year flood zone (4% annual
exceedeance)

S0-year flood zone (2% annual
exceedance)

100-year flood zone (1% annual
exceedance)

200-year floed zone (L05% annual
exceedance)

S00-year flood zone (.02% annual

veal

exceedance)



Data and Programs
Resources

Maps

Partners

About VCGI

https://vcgi.vermont.gov/data-release/lake-
champlain-basin-lidar-informed-flood-inundation-
layer-now-available

7~~~ VERMONT
[ o

LAKE CHAMPLAIN BASIN LIDAR-INFORMED FLOOD INUNDATION
LAYER NOW AVAILABLE

23 MAY 2022

The new flooding layer as seen above with other QL2 lidar data at the Trout River between Montgomery and
Montgomery Center in Franklin County, VT, (View Image at Full Size)

WCGI is pleased to announce the availability of a detailed flood inundation layer for the Viermont portion of the

collections performed between 2013 and 2017 and depicts the lateral extent of flooding at 8 modeled storm
sizes of recurrence intervals ranging from 2 to 500 years for rivers that drain more than 2 square miles.

Lamaille

River

FLOODING:
Managing Risk
Exposure

UVM'’s
Lidar-aided Flood
Inundation Layer
(2022)

2-year flood zone (50% annual
exceedance)

S-year flood zone (20% annual
exceedeance)

10-year flood zone (10% annual

exceedance)

25-year flood zone (4% annual
exceedeance)

S0-year flood zone (2% annual
exceedance)

100-year flood zone (1% annual
exceedance)

200-year floed zone (L05% annual
exceedance)

S00-year flood zone (.02% annual

veal
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https://vcgi.vermont.gov/data-release/lake-champlain-basin-lidar-informed-flood-inundation-layer-now-available
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. < | Mount Ascutney, VT, X Q[ 4.5 1 T, Bi : Sngs =& i o ] [ AN 9 Location/Elevation Information
q : ' ; B ! : - o . / ' Longitude:
Elevation {ft):

Elevation (m):

o

Surface

Overall Height (ft):
Overall Height (m): 733.23

Elevation values



https://anrmaps.vermont.gov/websites/ANRapps/getElevation.html

n WT LiDAR Program



https://anrmaps.vermont.gov/websites/ANRapps/getElevation.html

FORESTRY &
NATURAL
“[because you] have RESOURCES
statewide lidar...” DSM/nDSM for 3D
Feature

Extraction/Creation
“...a test that covers just (Trees)

over a 1,000 square miles
out of Vermont’s 9,616 mi2,
it’'s over 54 million

trees. The U.S. Forest
Service estimates Vermont
has about 3.4 billion live
trees that are at least 1
inch in diameter...”




Accessing Lidar

Applications
Raw Data
Resources

veal



Types of Apps

What's My
Elevation?

Beneath the Trees
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Types of Apps

What's My
Elevation?

Beneath the Trees

VT Interactive
Map Viewer

ANR Atlas
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Types of Apps

What's My
Elevation?

Beneath the Trees

Lidar Finder

VT Interactive
Map Viewer

ANR Atlas

QGIS

Deskto
ArcGIS eSKIop

veal '®



Beneath the Trees - Exploring Vermont with Bare-Earth Lidar /\&\VERMO]\] I
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https://vcgi.maps.arcgis.com/apps/StorytellingSwipe/index.html?appid=6eb2006f3748490cb052f3b9129296fc
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https://maps.vermont.gov/vcgi/html5viewer/?viewer=vtmapviewer
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https://unsplash.com/@lucambro?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

ArcGIS Online Overview Capabilities ~ Resources Free Trial Contact Sales Sign In Pricing

tarted / Set up account / Create account

Back to Top

Create a public account using an ArcGIS login

An ArcGIS public account is a free account that is available for individuals to create and share

content with limits on usage. Follow the steps below to create an ArcGIS public account using an

RMONT 3 INTERACTIVE MAP VIEWER ArcGIS login:

CEDGRAPHIC INFORMATION

From the website, click the Sign In link at the top of the site or access the sign in page directly from
= e o

= N https://www.arcgis.com/home/signin.html.
Share xpar Release Notes A0

Layers OB Quick Tools
© | Filter 2 Click Create an account.
Base Maps & —|—
Operati | L — - . -
—— Under Create a free public account, click Create an ArcGIS Public Account.
I 4| Type your first name, last name, and email address. Retype your email address to confirm.
,‘;r”{«_:f 5 | Read the ArcGIS Online terms of use and privacy policy. Check the boxes to agree to the terms and
! policy and click Next.
Create a pu blic account ArcGIS Online sends you an email with a link to continue the creation of your account.

This free, limited-functionality account gives you permanent

access to create and share basic maps. 6 | Open the email and click the link provided, or copy it to your browser's address bar and press

Create an ArcGIS Public Account — »

Enter.

Provide a username that contains 6 to 128 alphanumeric characters. You can also use the following
special characters: . (dot), _ (underscore), - (hyphen), and @ (at sign). Other special characters,

nonalohanumeric characters. and spaces are not allowed. Your username cannot be the same as

https://doc.arcgis.com/en/arcgis-online/get-started/create-account.htm



https://doc.arcgis.com/en/arcgis-online/get-started/create-account.htm
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IMV Caveats

* [t's a viewer. Not a full-fledged GIS solution.
* Not really a digitization platform
e Or Cartographic platform
* Or Geoprocessing/analytic platform
* Or Data management platform...

e Kitchen sink app. That has pros/cons.

e Layers mostly pre-loaded. Custom use lends itself to other
applications, including—gasp!—desktop GIS.

* Suited for trial/error: you won’t break anything!

veal



Raw Data Products

geodata.vermont.gov/pages/elevation

STATE OF VERMONT
Vermont Open Geodata Portal

DATA WEE SERVICES APPLICATIONS DEVELOPERS CONTACT US HELP

74 | ‘Elevahm

/ ﬁ‘t

Appl Docum

Dataset Services

1111

Datasets

Download Lidar-Derived Elevation Products

Datasets are downloadable and
contain the available

' Vermont Lidar Finder
georeferenced lidar-derived

elevation products we have The Lidar Finder allows you to search and download the available

soillacsad sanswide to s georeferanced lidar-derived alevation products we have collected statewide to

date through a map interface. Available lidar products are searchable by type

Use the Lidar Finder to search lidar- {e.q. aspect, digital elevation madel, hillshade), quality level, vear, and extent.

Serwces

Surtace Macal

veal ®



Linked Resources

* Vermont Lidar Program
* Lidar FAQ’s
* VT Interactive Map Viewer

e ANR Natural Resources Atlas

* Beneath the Trees App

 What’s My Elevation App

* VT Open Geodata Portal
Elevation Page (Raw Data
Access)

* VT Lidar Status App
* VT Lidar Finder App

e VCGI News and Announcements

(e.g., new data release notice)
* Learning Resources (for going

further on your own)

Elevation

Parcels

veal ®


https://vcgi.vermont.gov/data-and-programs/lidar-program
https://vcgi.vermont.gov/resources/frequently-asked-questions/lidar-program-faqs
https://maps.vermont.gov/vcgi/html5viewer/?viewer=vtmapviewer
https://anrmaps.vermont.gov/websites/anra5/
https://vcgi.maps.arcgis.com/apps/StorytellingSwipe/index.html?appid=6eb2006f3748490cb052f3b9129296fc
https://anrmaps.vermont.gov/websites/ANRapps/getElevation.html
https://geodata.vermont.gov/pages/elevation
https://maps.vcgi.vermont.gov/lidarstatus/
https://maps.vcgi.vermont.gov/LidarFinder/
https://vcgi.vermont.gov/articles
https://vcgi.vermont.gov/resources/how-and-education-resources
https://vcgi.vermont.gov/data-and-programs/lidar-program
https://vcgi.vermont.gov/data-and-programs/parcel-program

and Using
 Lidar Data

An Introduction
R

m Terway | tim.terway@vermont.gov
It é Fugate ’_Il steve.fugate@vermont.gov
| vegi.vermont.gov
eodata.vermont.gov/pages/elevation
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