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Elevation contours have been generated for the Portland Metro area from various LiDAR data surveys,
provided by the Puget Sound LiDAR Consortium (PSLC) as contracted between Watershed Sciences and
Portland Metro. PSLC LiDAR survey data produced prior to 2007 was made available to Watershed
Sciences for use in the Metro Stream Delineation project. Deliverables include 2-foot contours in ESRI
shapefile and DWG formats. The shapefiles and DWGs delivered are tiled by 1/100th USGS 7.5 minute
quadrangle. Contour naming schemes are delineated by quadrangle and by LiDAR data source.
Figure 1 – Areas for which contours are completed. Remaining contour datasets from the eastern
portion of the study area (quadrangles 45122D2, 45122D3, 45122E2, 45122E3) will be delivered upon
approval of the source LiDAR survey by the PSLC.

1

Metro Area LiDAR Derived Contours – Final Delivery

June 10, 2009

Contours were derived from multiple LiDAR survey sources using the same tools, but slightly
differing methodologies. Watershed Sciences cannot guarantee the accuracy of third party data or
the contours derived from it.
TerraSolid software tools, operating in the Microstation v. 8.01 environment were used for the
derivation of 2-foot contour lines. Contours were developed from Watershed Sciences 2007 LiDAR
survey data by first minimizing contour sinuosity. This was done by smoothing points based on a 20
foot search radius and +/- 0.40 foot elevation bounds, followed by a thinning operation based on +/0.20 foot elevation bounds. Contour confidence information was generated through assessing groundclassified point density. Declaration of “low confidence” and “high confidence” in ground-classified
point resolution is based on a threshold value of 0.02 points/ft2 (0.22 points/m2). This threshold value
is derived from a literature survey indicating that one point per 4 square meters is adequate for the
description of ground surfaces. Smoothing and thinning operations are responsive to topographic
change, maintaining point density in areas of elevation change. Ground-classified point density rasters
(3-foot cell size; 6-foot sampling radius) were created, converted to vector format, and intersected
with the contour lines. Contours with high confidence are coded in the “Confid” field with “1” while
contours with low confidence are attributed with “0”. Low ground-classified point densities generally
occur where surface features cannot be penetrated by laser pulses (e.g. dense vegetation canopies,
beneath structures such as buildings, bridges, elevated roadways) and over still water.
For LiDAR datasets originating prior to 2007, no thinning or smoothing operations were carried out on
the data for contour production. These operations are based on prior knowledge of accuracy statistics
and distribution of the native datasets in order to make reasonable and supportable decisions regarding
thinning parameters. Other LiDAR data sources (prior to 2007 survey data) used in deriving contours
within the study area were collected at lower pulse rates (a function of the state of the technology at
the time of acquisition) and hence may not have sufficient ground point density to support 2-foot
contour resolution. Additionally, from the perspective of Watershed Sciences, without a record of
processing steps and accuracy reports, it is necessary to remain conservative regarding vertical
accuracy in the datasets used. As such, contours derived from pre-2007 data are effectively coded as
“low confidence” (the attribute field does not appear in these shapefile datasets).
LiDAR derived contour data should not be used for design and construction. Detailed site-specific
ground level survey data is required to obtain the precision and confidence necessary for design and
construction projects, regardless of the LiDAR data source.
Edge-matching is only achieved between the 1/100th quads within a single LiDAR source area.
Overlapping contour lines generated from different LiDAR data sources are likely to be mismatched
because of differing ground modeling methodologies, varying accuracy of data sources, landscape
change over time, and different spatial references used by different data sets. Orthometric heights in
FY04, West Hills, and Lower Columbia data sources reference NGS Geoid 99, whereas Watershed
Sciences LiDAR survey data reference Geoid 03, which contributes to data offsets between data
sources. User discretion is advised within any overlap areas.
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Figure 2 - Elevation contours over LiDAR ground-classified point density raster (left) and true-color
aerial photograph (right). Red indicates low ground point density and blue represents high density.

3

Metro Area LiDAR Derived Contours – Final Delivery

June 10, 2009

Deliverables – 2007 LiDAR Survey Source
•

ESRI shapefiles of 2’ elevation contours delineated into 1/100th USGS quads

•

DWG CAD files of elevation contours delineated into 1/100th USGS quads

•

ESRI shapefile of 1/100th USGS quad delineation

Shapefile
Attribute
Elev

Type

Description

Numeric

Confid

Numeric

LiDAR

Text

Contour Elevation (feet).
0 = Low Confidence
1 = High Confidence
References underlying LiDAR source and resolution.

The DWG CAD files contain elevation data for each line. The contour lines are color-coded to
represent confidence (Figure 3). Green lines are of high confidence (underlying point density greater
than 0.02 points/ft2) and red lines are of low confidence (underlying point density less than 0.02
points/ft2). The elevation label units are feet.
Figure 3 - Example of elevation contours in DWG format.

Deliverables – Pre-2007 LiDAR Survey Source
•

ESRI shapefiles of 2’ elevation contours delineated into 1/100th USGS quads

•

DWG CAD files of elevation contours delineated into 1/100th USGS quads

•

ESRI shapefile of 1/100th USGS quad delineation

Shapefiles for these datasets are attributed with elevation only (units are feet). Elevation confidence
should be considered “Low Confidence” for all features, according to the accuracy discussion above.
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