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DATA ANALYSIS
This report documents the vertical accuracy of the LIDAR data as compared to the surveyed ground truth data for the Professional Management and LiDAR Data Collection and Processing Services project, Block 2.  Fundamental Vertical Accuracy, Supplemental Vertical Accuracies and the Consolidated Vertical Accuracy have been calculated based on the appropriate land cover classes, and are shown in the following sections.

Data analysis was accomplished by comparing ground truth checkpoints with LIDAR points from the edited data set, which were within 3 feet horizontally from the ground truth points.  Note that the edited LIDAR points are simply a subset of the raw LIDAR points.  The points that fell above the ground surface on vegetation canopies, buildings, or other obstructions were removed from the data set.  Comparisons were also made between the survey points and the LIDAR derived terrain surface.  These comparisons provide an additional verification of the LIDAR data against the survey data.
The survey data was collected in accordance with the FEMA FLOOD HAZARD MAPPING PROGRAM, GUIDELINES AND SPECIFICATIONS FOR FLOOD HAZARD MAPPING PARTNERS, APPENDIX A.
Ground truth data was collected for each of the following land cover categories:

1. Bare-earth and low grass

2. Brush lands and low trees

3. Forested areas fully covered by trees

4. Urban areas

FUNDAMENTAL VERTICAL ACCURACY

The Fundamental Vertical Accuracy is calculated using the bare-earth and low grass land class.  A comparison of these values indicated a Vertical Root Mean Square Error (RMSEz) of 0.17 feet, which equates to a Vertical Accuracy of 0.33 feet at the 95 percent confidence level.  Descriptive statistics and a histogram of the vertical error distribution are shown below.
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	Bare-earth and low grass (ft)

	RMSEz
	0.17

	Mean
	0.01

	Standard Error
	0.01

	Median
	0.02

	Mode
	-0.01

	Standard Deviation
	0.17

	Sample Variance
	0.03

	Kurtosis
	1.46

	Skewness
	-0.69

	Range
	1.07

	Minimum
	-0.56

	Maximum
	0.51

	Count
	594


SUPPLEMENTAL VERTICAL ACCURACIES
The Supplemental Vertical Accuracies are calculated using each of the land cover classes, except for the bare-earth and low grass land class.  The remaining land cover classes that are used for comparisons are brush lands and low trees, forested areas fully covered by trees, and urban areas.  The RMSEz values and Vertical Accuracies are shown with each respective land class, along with histograms of vertical error distribution.
Brush Lands and Low Trees
This set includes only those points that were collected in areas of brush lands and low trees.  The resulting RMSEz is 0.24 feet, which equates to a Vertical Accuracy of 0.47 feet at the 95 percent confidence level.  
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	Brush Lands and Low Trees (ft)

	RMSEz
	0.24

	Mean
	-0.23

	Standard Error
	0.01

	Median
	-0.24

	Mode
	-0.25

	Standard Deviation
	0.07

	Sample Variance
	0.01

	Kurtosis
	2.03

	Skewness
	-0.27

	Range
	0.49

	Minimum
	-0.52

	Maximum
	-0.03

	Count
	182


Forested Areas
This set includes only those points that were collected in forested areas fully covered by trees.  The resulting RMSEz is 0.27 feet, which equates to a Vertical Accuracy of 0.53 feet at the 95 percent confidence level. 
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	Forested areas (ft)

	RMSEz
	0.27

	Mean
	-0.22

	Standard Error
	0.02

	Median
	-0.23

	Mode
	-0.17

	Standard Deviation
	0.17

	Sample Variance
	0.03

	Kurtosis
	-0.50

	Skewness
	-0.11

	Range
	0.67

	Minimum
	-0.58

	Maximum
	0.09

	Count
	67


Urban Areas
This set includes only those points that were collected in areas of urban land cover.  The resulting RMSEz is 0.14 feet, which equates to a Vertical Accuracy of 0.27 feet at the 95 percent confidence level.
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	Urban areas (ft)

	RMSEz
	0.14

	Mean
	0.00

	Standard Error
	0.00

	Median
	0.01

	Mode
	0.06

	Standard Deviation
	0.14

	Sample Variance
	0.02

	Kurtosis
	0.78

	Skewness
	-0.47

	Range
	0.96

	Minimum
	-0.46

	Maximum
	0.50

	Count
	1752


CONSOLIDATED VERTICAL ACCURACY

The Consolidated Vertical Accuracy is calculated using all land cover classes.  The result of these comparisons of these values indicated a Vertical Root Mean Square Error (RMSEz) of 0.16 feet, which equates to Vertical Accuracy of 0.31 feet at the 95 percent confidence level.  Descriptive statistics and a histogram of the vertical error distribution for all comparisons are shown below.
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	All Land Classes (ft)

	RMSEz
	0.16

	Mean
	-0.02

	Standard Error
	0.00

	Median
	0.00

	Mode
	0.03

	Standard Deviation
	0.16

	Sample Variance
	0.03

	Kurtosis
	0.45

	Skewness
	-0.44

	Range
	1.09

	Minimum
	-0.58

	Maximum
	0.51

	Count
	2595


GROUND TRUTH ANALYSIS
Comparison of LIDAR Points to Ground-Truth Points

Horizontal units = US Survey Feet [US State Plane, Florida East, NAD83 (1999)]
Vertical units = US Survey feet [NAVD88 – Geoid03]
Insert pdf of stats here.  Too much to insert in this document.
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