New York State Department of Environmental Conservation

Division of Water
Bureau of Flood Protection & Dam Safety, 4th Floor

625 Broadway, Albany, New York 12233-3504 g

Phone: (518) 402-8185 « Fax: (518) 402-9029
Website: www.dec.ny.gov Alexander B. Grannis
Commissioner

2008 LiDAR Elevation Data Collection
Accuracy Assessment and Quality Control Report

Oneida County, NY

4years of stewardship 1970-2010



Summary

LiDAR for Oneida County, New York was acquired in April/May of 2008 by New York
State and Oneida County. The collection includes approximately 550 square miles of
southern Oneida County. An additional approximately 20 square miles was acquired in
May of 2009 to include the shore areas around Oneida Lake. Part of the area of interest
was already covered by an existing LIDAR collection, acquired by FEMA in May 2007.
The portion of this collection in Oneida County was also evaluated for accuracy.

Accuracy Assessment

Accuracy assessment was performed by the New York State Department of
Transportation on all collections. Points consisted mainly of targeted photo control
points used in Aerotriangulation to support Design Scale (1:250 and 1:500 large scale)
mapping (see Appendix A for details).

An approximately 0.6 meter vertical shift was noted along an approximately north-south
line in the 2008 collection (see Appendix A for details). The LIDAR vendor reprocessed



the data to the east of the shift to correct this error, and redelivered the affected portion
of the data. The 2009 collection was found to be consistently higher than the 2008
collection by approximately 10 cm, and not consistent between the portions of the data
north and south of Oneida Lake (see Appendix B for details). The LIiDAR vendor
reprocessed the entire 2009 collection to correct these issues and redelivered the data.

All final delivered data was found to be in compliance with the FEMA Guidelines and
Specifications for Flood Hazard Mapping Partners, with an RMSEz of 0.185 meters or
less. A summary table is provided below (see Appendices A and B for details).

Collection NYSDOT RMSEz (meters)
2007 Mohawk (FEMA HMTAP), Oneida County portion | 0.094
2008 Oneida (NYS, Oneida County) 0.110
2009 Oneida (NYS) 0.179

Quality Control

Quiality control checks on the 2008 collection were done by PAR Government Systems
Corporation, including visual review of all delivered tiles for point classification errors
(artifacts) and void areas (see Appendix C for details). Problems with point classification
were noted on a number of tiles and these tiles were reprocessed by the vendor to
correct them. Final delivered data was found to be in compliance with the FEMA
Guidelines and Specifications for Flood Hazard Mapping Partners.

The 2007 Mohawk collection was checked for quality as part of the original, larger
collection (Dewberry, 2007). No additional checks were performed. The 2009 collection,
which is small in extent, was checked for quality in conjunction with the accuracy
assessment process and no issues were found.

References
Map Modernization Guidelines and Specifications for Flood Hazard Mapping
Partners, Appendix A: Guidance for Aerial Mapping and Surveying, Federal

Emergency Management Agency (FEMA), April 2003.

LIDAR QA/QC - Quantitative and Qualitative Assessment Report - NY FEMA Flood
Mitigation, LIDAR. Dewberry, Fairfax, VA, September 14, 2007.
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Oneida County
Aerial Lidar by Sanborn
Flown In the Spring of 2008

Collaborative Quality Assurance Evaluation by the

Department of Environmental Conservation and
New York State Department of Transportation




Quality Assurance (QA) Point Data

NYSDOT QA points consist mainly of targeted photo control
points used in Aerotriangulation to support Design Scale
(1:250 and 1:500 large scale) mapping. The Aerotriangulation
process here is used as a QA step for the survey control. The
control points are typically located on road surfaces.

Photo Control Points are surveyed to C2-1l order (1:20,000)
horizontally and Third Order (maximum misclosure error = 8
mm times the Square Root of Distance in km).



Using the National Standard for Spatial
Data Accuracy (NSSDA) methodology
the Lidar was tested to have the
following accuracy for all QA Points
Combined :

 Tested at 0.22 m vertical accuracy
at 95% confidence level

e« RMSE = 0.110 m
e Mean=-0.017m
e 545 check points

Tested accuracy meets
the vertical specification
of <0.185 m RMSE



All 545 QA points combined



Oneida County check point analysis where the lidar measurement elevations is subtracted from survey point elevations. Indrmdual
differences are shown (red dots) with an overlay of the 1,2 and 3 standard deviation lines. Points outside of the red lines are deemed
to be in error if the data only has random errors remaining and is normally distnbuted.
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Oneida County histogram comparison showing elevation differences (the lidar grid elevations
subtracted from the survey point elevations) with the normal distribution overlay (blue line). Data is close to normal distribution.
The 545 points collected are an excellent sample size. The mean of the data set is -0.017 m.
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Oneida County Overal statistics of Survey vs Lidar point to point comparison

Mumber of points in the dataset number points = 343 © minimum 20 testpoints
Mean mean( difference 7) = 0017 m Skewness (measure of symmetry)
Median median{ difference z) = 0016 m skew( difference z) = 1.168 =0 Data Mormally
Mode the data set is multimodal Distibuted

<0 Skew to the left

. . =0 Skew to the rnight
Maximum Difference max{ difference_z) = 0.638 m ]

Kurtosis (measure of peak)

Minimum Difference in di = 0303
mity] difference_z) 0.393 m furt(difference_2) = 644 =0 Data Normally

. , Distributed
Standard Deviation  stdew(difference z) = 0108 m -0 Data Peaked
. <0 Data Flat
Variance  var(difference z) = 0012 m
Square Mean of the Difference SMD=011 m
Root Mean Square Error RMSEz=011 m * A maximum of 0.185 m is allowable in flat terrain

Vertical Accuracy at 95% confidence  Vertical Accuracy = 0215 m

Seven points (1.2% dataset) fall outside of the 3 standard deviations.

* minimum specification requirements according to Guidelines and Specifications for Flood Hazard Mapping
Partners
from Map Modernization, FEMA's Flood Hazard Mapping Program



Area of Iinterest
(red = difference in m)
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Cross Sections

0




Tile U 4770076850

North

South



North 3d from LAS file with 0.1 m
contours confirms grid analysis

Approximate
Location of

survey point

With an elevation
difference of 0.64m



South 3d from LAS file with 0.1 m
contours confirms grid analysis
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Using the National Standard for
Spatial Data Accuracy (NSSDA)
methodology the Lidar was tested to
have the following accuracy for the
Mohawk 2007 Area QA Points:

 Tested at 0.19 m vertical accuracy
at 95% confidence level

« RMSE = 0.094 m
e Mean =+0.046 m
e 192 check points

Tested accuracy meets
the vertical specification
of <0.185 m RMSE



Mohawk2007 Area Oneida County check point analysis where the lidar measurement elevations is subtracted from survey point

elevations. Individual differences are shown (red dots) with an overlay of the 1,2 and 3 standard deviation lines. Points outside of the red
lines are deemed to be in error if the data only has random errars remaining and is normally distributed.
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Mohawk 2007 Oneida County histogram comparison showing elevation differences (the lidar grid elevations

subtracted from the survey point elevations) with the normal distribution overlay (blue line). Data is close to normal distribution.
The 192 points collected are an excellent sample size. The mean of the data setis +0.046 m.
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Mohawk 2007 Overal statistics of Survey vs Lidar point to point comparison

Number of points in the dataset number_points = 192 ¥ minimum 20 testpoints
Mean mean( difference 7) = 0.046 m Skewness (measure of symmetry)
Median median( difference z) = 0.053 m skew( difference z) = 1.258 =0 Data Normally Distibuted
_ _ =0 Skew to the left
Mode the data set is multimodal =0 Skew to the right
Maximum Difference max(difference z) = 0503 m

Kurtosis (measure of peak)

- : o P
Minimum Difference min(difference_z) = —0.261 m Jeurt (difference 7) = 821 =0 Data Normally Distributed

. =0 Data Peaked
Standard Dewviation stdevidifference_z) = 0.082 m

=0 Data Flat
Variance var(difference_7) = 0.007 m
Square Mean of the Difference SMD=0094 m
Root Mean Square Error BMSEz= 0094 m * A maximum of 0.185 mis allowable in flat terrain

Vertical Accuracy at 95% confidence  Vertical Accuracy= 0.185 m

Four points (2.0% dataset) fall outside of the 3 standard deviations.

* minimum specification requirements according to Guidelines and Specifications for Flood Hazard Mapping Partners
from Map Modernization, FEMA's Flood Hazard Mapping Program



Appendix B — 2009 Accuracy Assessment




























































Appendix C — 2008 Quality Control
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