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Geospatial Data

Accuracy Standards

Precision. Accuracy. Reliability
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Direct measurement

Imagery (Orthos)

LiDAR

Elevation Models

Contours

Planimetrics

UAV data

Any digital mapping data layer

Scale, resolution, precision…confidence

WHAT?
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What are the Standards anyway?

Horizontal Accuracy

Vertical Accuracy

Accuracy Assessments

AGENDA
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1”=10’

1”=30’

1”=100’
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“Produced to meet…”

Vs

“Tested to meet…”
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NMAS and the NSSDA

NMAS- 1947 
 Paper Map produced at a certain scale

 Not appropriate to use for digital data

 “2 foot accuracy” and “1 foot accuracy” terms no 
longer apply, but are still WIDELY used

NSSDA – 1998 
 Applies to point, vector or raster data

 Must compare your data against a “reference” 

 Reference must be 3x more accurate 

 RMSE vs 95% Accuracy

Standards
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RMSE vs 95% Accuracy in NSSDA
RMSE is a measure of the data itself- the ERROR measured 

in the data

i.e., RMSEz = 0.312 ft

95% confidence is a measure of selected data points against 
a target, or “tested to meet” standard

i.e., 95% of the measurements will be within a certain threshold 
of a “reference” or “true” value

Note: 5% of the measurements may not meet the target 
threshold

Accuracy(x) = 1.7308 * RMSE(z)

Accuracy(z) = 1.9600 * RMSE(z)

Standards
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NSSDA vs NMAS

 NMAS Contour Interval = 3.2898*RMSE(z)

 NMAS Contour Interval = Accuracy(z)/0.5958

Note that Accuracy ( z) is based on 95% CI, a statistical calculation.

The fourth column in this table refers to the NSSDA Accuracy required for 

Reference Data  or Checkpoints to be used in assessing data Accuracy

Standards
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1947

1990

1998

2003

2004

2004

NMAS- Paper Only

ASPRS- Relates Paper to Digital 

Establishes Quality (Class I, II, III)

NSSDA- Establishes Digital Accuracy 

FEMA- sets Federal program standards

NDEP- Codifies Federal program Standards

ASPRS- establishes bridge between Federal and 

non-Federal project standards

http://www.spatialanalytixllc.com/
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2010- FEMA Policy Memorandum
Aligns FEMA Appendix A with USGS Lidar Guidelines and 

Base Specifications v 13

Defines terms DEM, DSM, DTM

Calls out NSSDA as the standard for Accuracy Reporting, 

supplemented by NDEP 2004 and ASPRS 2004 for vertical 

accuracy.

“All of these standards, designed for digital elevation 

data, replace the National Map Accuracy Standard 

(NMAS)”
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2010- FEMA Policy Memorandum
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Standards
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Horizontal Standards
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Horizontal Standards

UAV
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Converting from NMAS to ASPRS 2014 Standards:

Given a map or orthoimagery with a horizontal accuracy of RMSEx = RMSEy = 15 cm

according to the new 2014 standard, what is the equivalent accuracy and

map scale according to the legacy National Map Accuracy Standard (NMAS)? 

1:380   or   1”=32’

Exercise Problems
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Converting from NMAS to ASPRS 2014 Standards:

Given mapping requirements for creating planimetric data at

1:400 scale:

A) What is the lowest resolution imagery that can be used?

15cm   or   6”
B) What is the horizontal accuracy requirement for the orthoimagery?

-same-

Exercise Problems
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Converting from NMAS to ASPRS 2014 Standards:

Given mapping requirements for creating planimetric data at

1:100 scale:

A) What is the lowest resolution imagery that can be used?

5cm   or   2”

B) What is the horizontal accuracy requirement for the orthoimagery?

-same-

Exercise Problems
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Surface Modeling

Vertical Standards
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Surface Modeling
 FEMA- NPS should be equal to or less than the DEM post spacing 

(resolution) required

 1-meter DEM for 1ft contours

 2-meter DEM for 2ft contours

 5-meter DEM for 5ft contours

 0.7m NPS -> 2ppsm -> 1m DEM -> 1ft contours (QL 2)

 1.4m NPS -> 0.5ppsm -> 2m DEM -> 2 ft contours (QL 3)

Note: Higher density data may still fail vertical RMSE test

Lower density data may meet higher accuracy tests for

discrete points.

Accuracy is tested from a sample of points against the surface model, 
regardless of the point density

Vertical Standards
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Vertical Standards
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Vertical Standards
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Converting from NMAS to ASPRS 2014 Standards:

Given an elevation dataset with a vertical accuracy of RMSEz = 10 cm

according to the new 2014 standard, what is the equivalent contour interval

according to the legacy National Map Accuracy Standard (NMAS)? 

32.9cm   or   1ft
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Converting from NMAS to ASPRS 2014 Standards:

Given the requirement for 6” contour elevation data, what is 

the minimum point spacing and/or point density?

NPS = 35cm   or   ~1ft

NPD = 8 ppsm

http://www.spatialanalytixllc.com/
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Measuring Accuracy

I have drone data that is 
1” pixel resolution ortho 
and 6” contours. 

How accurate is it?

Who knows?....

http://www.spatialanalytixllc.com/
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Measuring Accuracy

“Produced to meet…”

Vs

“Tested to meet…”
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 “In no case shall orthoimagery or planimetric accuracy be 
based on less than 20 checkpoints.”

 Vertical checkpoints on slopes <10%

 Checkpoints at intervals of at least 10% of the diagonal

 At least 20% of the points are located in each quadrant

>20%

Measuring Accuracy
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 NSSDA: minimum of 20 points 

 NSSDA: 95% Accuracy means 1 point can fail

 FEMA and ASPRS: 20 per land cover type

 USGS: use land cover types >10% of area

 LiDAR Projects: Typically 100 points

 Reference must be 3X target accuracy

 For UAS collections- MINIMUM of 20 POINTS !!!

 Meeting accuracy specs does not necessarily equate 
to having quality data

Measuring Accuracy
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If I use ground control with +/- 0.1ft accuracy for each point on a UAV survey, 

And use the same to collect checkpoints across the project area, how do I report 

the resulting accuracy of the planimetrics and topo?

If UAV imagery is ~1inch  2.5cm Accuracy Class

0.1ft  3cm

3cm Checkpoints = 3x target accuracy = 9cm Accuracy Class 

10cm Accuracy Class = 1:200 Planimetrics, 1ft contours

TESTED TO MEET  Accuracy is only as good as the checkpoints used to TEST.

If you want to prove 0.1ft Accuracy (3cm)

then you need 1cm Accurate Checkpoints

Measuring Accuracy
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Geospatial Data

Accuracy Standards

Precision. Accuracy. Reliability
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