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Light Detection and Ranging
(LIDAR)
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Why LiDAR?

AFast, accurate scans
done properly gets a better mapping of the
real world surface and canopy

A Straightforward data processing and
Integration into GIS and CAD

A Tools are available to produce high quality
derivative products
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LIDAR Qverview
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LIDAR Applications

AContour interpolation

AHydrologic & hydraulic
modeling

AOrtho rectification

AVolumetric calculations

AMining and mineral
exploration

AUrban Planning

AFlood Map Modernization

AStormwater management

ATransportation corridor planning
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ADrainage basin
delineation
ASlope stability studies

ALand development

AHomeland security

AEmergency response

AConservation
planning

ATransmission line
routing

AVegetation mapping
and analysis




Floodplain Mapping

Flood
Forecasting

10m DEM+/- 7ft
accuracy

LIDAR DEM
y +/-0.5ftaccuracy

[ 1Above
[__1 Uncertain
1 Below
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Vegetation Mapping

- saltcedar Scotch thistle

B rperennial pepperweed hoary cress

Russian knapweed leafy spurge
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Urban Planning
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Combining LIDAR with other

Technologies

Classified LIDAR and Bathymetry, Yellowstone River, Montana
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Classified LIDAR:

Seamless Bare-earth LIDAR

Green 1 above ground _
and bathymetric data
Tan i bare earth
Blue i points in water
Blue line - Thalweg
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Creating a good quality
basemap
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What is a Basemap?

A Terrain model
I Surface
I Contours

A Imagery

I True color, typically 2 ft. pixel for projects

A Planimetric, Land cover and other features
I Planimetric: roads, ditches, buildings, etc.
I Vegetation
I Hydrography
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A good basemapo why does it

matter?

A All analysis and mapping for a project will
reference to the basemap: it had better be as
good as possible. As high a confidence as
possible should be placed on the basemap
which 1 s the Acommon gr
work.

A In the case example, hydrologic modeling,
hydraulic modeling, engineering, planning, and
other studies depended on a good guality
basemap.
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Basemap Considerations

A Developing a good quality basemap
I Data mining
I Data acquisition
I Upfront planning and coordination of survey,
mapping, and GIS

A Survey considerations
ATerrain and landcover issues

ATechnology use
Alntegration with GIS and CAD
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First step: acquiring the best
possible data within constraints;
confirming control and existing

datasets

The 2009 Alaska Surveying
n and Mapping Confexrence
3-27 It's all ab

ebruary 2 s al out common ground.




Appropriate Levels of Control

Application Level of Control

Drainage studies, hydrologic analysis, watershed Very important
analysis 4 ft. contours, 95% confidence

Hydraulic modeling Critical
2 to 4 ft. contours, 95% confidence

Planning studies, e.g. girdwood comp plan Somewhat important

100 15 ft. contours, 95% confidence
Development feasibility studies: e.g. winner creek | Important

proposal, etc. 43 10 ft. contours, 95% confidence
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What are the best sources for

basemapping?

A First, size of the project considerations. E.q. if
small, mostly ground-pounding

A For bigger ones, Photogrammetry is a natural
first choice, esp. in Alaska. Advantages: get
Imagery plus 3D

A LIDAR: fast acquisition (Depending on weather,
other logistical factors), accurate scan of earth
surface; multiple uses. Good for larger areas,
e.g. MOA area, floodplain studies. Depending on
guality can be vertical control source for imagery
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Orthoimagery: one of the major
components of a basemap

Anchorage and Girdwood as
Examples
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Orthophoto Generation

Aerial imagery + Positioning

AN i e L

Ortho-rectified imagery
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Contours Produced from LIDAR

without QC and Filtering

umn pe The 2009 Alaska Surveying y .
a0 MERRICK ‘ - HOC e sovtet company [T Mapping Conference ¥
DDD February 23-27 It’s all about common ground. — __ =




