
Online Surveying FE 208 
Lecture 21 
 
Maps and Mapping 
 
Learning Objectives for this Lecture 

1. Know the different types of maps resource professionals might use 
2. Know the mapping process 
3. Know about the National Map Accuray Standards 
4. Know the NMAS Horizontal and vertical standards  
5. Be able to understand and apply the supplemental information on USGS 

quad maps 
 
 
Maps and mapping 
 

Types of maps – Resource professionals 

• Topographic maps 

• Soil maps 

• Transportation maps 

• Hydrologic maps 

• Forest stand maps 

 

 

 

Mapping process 

• Planning 

• Aerial Photography 

• Field control and survey 

• Photogrammetric surveys 

• Cartography 

• Reproduction 

• Distribution 

 

 

 



USGS quadrangle maps 

 Classified by publication scale (at varying paper sizes) 

7.5 minute series   24,000 

County map series  100,000  

30’ * 60’ series   100,000 

1 * 2 degrees   250,000 

State map series   1,000,000 500,000 

Sectional    2,000,000 (shows multi-state regions) 

 

 
 USGS maps claim compliance with NMAS  

 
 

National map accuracy standards (NMAS) 
 

 
 Originally developed by the Bureau of the Budget in 1941 
 Provides guidelines for the establishment of horizontal and vertical 

map accuracy at multiple scales 
 Guidelines were also intended to protect and inform consumers 

about the quality of the map products they acquire 
 Guidelines assume that organizations that claim adherence to the 

NMAS are responsible for compliance 
 
 

Applying the NMAS  
 
The NMAS applies to both horizontal and vertical positions.  
 
Accuracy and precision are a function of the scale at which a map (paper or digital) was 

created. The NMAS guidelines employed by the United States Geological Survey specify 

that:  

 
 
 
 
 
 
 
 



Horizontal Accuracy  
 Not more than 10% of points tested shall be in error by more than 

1/30th of an inch for maps at a scale of 1:20,000 or larger (e.g. 
1:10,000) and 1/50th of an inch for maps at scales smaller than 
1:20,000 (e.g. 1:24,000). 

 Applies to well defined points only (Right angle road intersections, 
building corners, bridges) 

 Must be easily or recoverable on the ground and mapable on the 
scale of the map at 1/100th of an inch 

 
Vertical Accuracy 
 Not more than 10% of points tested shall be in error by more than 

½ the contour interval 
 Generally 20 feet but not always 

 
 

Accuracy Standards for Various Scale Maps  
 
     1:1,200 ± 3.33 feet  
     1:2,400 ± 6.67 feet  
     1:4,800 ± 13.33 feet  
     1:10,000 ± 27.78 feet  
     1:12,000 ± 33.33 feet  
     1:24,000 ± 40.00 feet  
     1:63,360 ± 105.60 feet  
     1:100,000 ± 166.67 feet 
 
Adherence to the NMAS means that when we see a point or line on a map we have its 
likely location within a threshold distance.   
 
 
 
For horizontal distances on the Corvallis 7.5 minute Quadrangle, this threshold would be 
40 feet, indicating that 90% of the tested map points should be within 40 feet  of their 
actual location.   
 
 
 
For vertical accuracy of the primary contour lines (20’ intervals) of the Corvallis 7.5 
minute Quadrangle, the threshold would be 10 feet, indicating that 90% of the elevation 
points checked along the contour lines should be within 10 feet of their true elevation. 
Beware of the dangers of false accuracy and false precision, that is reading locational 
information from map to levels of accuracy and precision beyond which they were 
created.  



This is a very great danger in computer systems that allow users to pan and zoom at will 
to an infinite number of scales. Accuracy and precision are tied to the original map scale 
and do not change even if the user zooms in and out. Zooming in and out can however 
mislead the user into believing--falsely--that the accuracy and precision have improved.  

 
 

 
 
Implications of NMAS 
The best places are used for checking, would expect that the other places are 
more subject to interpretation and error. 
Typically, only 28 check points are used on a 1:24000 scale map! 
Fairly wide errors are acceptable for the 90% 
10% can be off by any amount and are acceptable. 

 
To apply this statistically: 
 
RMSE Horizontal = (40/1.66) = 24’ 
 
* 1.66 is the probability of an accidental error at the 90% level. 
RMSE Vertical = (0.5 C.I./1.66) = 0.3 C.I. 
Adding the vertical component of the horizontal error = 24T 
RMSE Vertical = 0.3C.I. + 24T 
T = the tangent of the slope angle 
 
 
Example on a 30% slope 
 
Vertical = 0.3(40) + 24 (tan 30%) 
 
Vertical = 0.3(40) + 24 (tan 0.58) = 25.9’ 
 
 
 
 

Other information found on 1:24000 maps 
 
(refer to overhead on the lower left corner of the quad maps) 
 
 
(refer to overhead on the mapable features of the quad maps) 
 
 
 



 



 



 
 

 
 


