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science for a changing world

Visualization

Analysis
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Topo drape on terrain model

... and sometimes Mars (source: NASA)
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Terrain Model Types

TIN (Triangulated Irregular Network)
Point Cloud

-

SIS DEM (Digital Elevation Model)




Digital Elevation Model (DEM)

Bare-earth representation of terrain.

Zion National Park
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Digital Surface Model (DSM)

3D Representation of a surface
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DSM vs. DTM

DSM

|J DTM

Digital Surface Model Dugital Terrain Model
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How?

UAV
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Structure from Motion (SfM)

Photogrammetric Range Imaging
» Derive 3D structure from 2D image sequencing

» Used to create point clouds

'S\ 'STI OUTDOORS



UAV derived point cloud




Remote Sensing

Cloud and vegetation / ground penetrating
« Lower resolution data, though collected frequently

» Great for smaller scale, landscape visuals & analysis

NASA SRTM
(Shuttle Radar Topography Mission)

Landsat drape of SRTM terrain model
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LiDAR

Light Detection and Ranging

» Differences in reflected laser returns

» (lassification of elevation points

= USGS

-ience for a changing world
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LiDAR
Example

Red Rocks Amphitheater



s

Solutions: UAV - SfM
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$1000 - $3500

FAA remote pilot license
required

Software $ Affordable

Good for aerial photography
& video too




Solutions: UAV - LiDAR

« $100K to $350K
» Full FAA pilot license required

» Air Traffic Control (ATC)
communications

« Software $$$

* Best bet = contract out

Credit: Skyline UAV, NSW
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Best Open Data Source

w The National Map

Your Source for Topographic Information

Sentinel
Gridge o

'STI OUTDOORS

C' @ Secure https://viewer.nationalmap.gov/ba:

SketchUp Geo

6 The National Map

! Apps @ Google Mobile Rec STl Web Dev Misc Dev Temp Projects Marketing Terrain Face Mapping
-
XZUSGS
TNM Download (v1.0) ©@Howto O Start Over Custom Views v & Share Link
Datasets ¥ Use Map Box/Point ‘® Current Extel
7 « Map Indices 1Degree 15 Minute
Advanced Search Options Find Products
AddressiPlace v
Map
US Topo +
- . -
Historical Topographic Maps Peak
Data
€
Boundaries - National Boundary Dataset
Elevation Products (3DEP)
L
Elevation Source Data (3DEP) - Lidar, IfSAR c'
Hydrography (NHDPIus HR, NHD, WBD) \ /
(] P 4
Imagery - NAIP Plus (1 meter to 1 foot) / o/
| §7 e 2
Map Indices Mo
Names - Geographic Names Information System (GNIS)
National Land Cover Database (NLCD)
Small-scale Datasets
Structures - National Structures Dataset NYON

+  ONAl
TON ARE

Latlnga  38.9628, -110.6609

Ll

National Hydrography Data Set

3 Contact Us

nt | Coordinates  Located Point  Polygon:

7.5 Minute Al

Gollin

Denver

/’_}\,\[ /_f\ .'-J;Jg‘};]”.%m __\\

COLORADO

L §

\
b4
;[ {

/

N

1eble
i
Pe \

\

b

( 50 km

| 50 mi

} Leaflet | Powered by Esri | The National Map

Accessibility FOIA Privacy Policies and Notices

Historical Topographic

S

2L %
=
#




Pobes o 3 ..,u‘i o

o

MW 5 5
iy
A

Conceptual design visualizations Credit: Our partners at DHM Design
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Shaded relief for visualization
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Education - maps & kiosks
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Credit: Tom Patterson — National Park Service
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Education - solid terrain models (3D printing)
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Inventory mapping for areas of dense foliage

LiDAR derived terrain - this area actually covered in dense forest — Example c/o USGS & State of Washington
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Design Example #1 - slope characterization
for recreagtional trail development

Red Hill Project

Town of Carbondale

= T =S 2 ‘f Aspen Valley Land Trust
: ‘ o Rk Roaring Fork Outdoor Volunteers

Bureau of Land Management
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Design & Planning Example #2 - grade characterization

Trails Utah -
Great Western Trail

Topo created in
Global Mapper using 1/9
Arc Second DEM

Conceptual trail created
in QGIS

GPS field data
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View-shed / line-of-sight analysis
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Hydrology

Sub basin drainage network analysis

Basin analysis
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Risk Management

Floodplain Mapping

i

lope analysis for fokfali reas
& T NIMNNORS
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SketchUp Pro for bike park or pocket park design
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SketchUp for park integration with dispersed development design. Credit: Daniel Tal, DHM Design
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Questions?

Contact: david.barnett@singletracktrails.com
Websites: www.singletracktrails.com &
www.sti-outdoors.com
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