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Reading USNG

Please visit:

Before Continuing…

http://www.fgdc.gov/usng/educational-resources/index_html

Download the USNG 1:24,000 training map and the USNG Grid Reader documents – you will 
need Adobe’s Free PDF reader to view and print them

Print the training map on regular paper, taking care to ensure that “Print to fit” and “Autorotate 
and center” options are turned OFF

Print the USNG Grid Reader document on an overhead transparency and cut one of the grid Print the USNG Grid Reader document on an overhead transparency and cut one of the grid 
readers out



Finding Our Way

Understanding coordinate systems

Interoperability between GPS and paper maps

How to read and plot US National Grid Coordinates



“Modern” Coordinate Systems:
h  ll d hThey all started here…

The Royal The Royal 
Observatory

Greenwich, 
UKUK







Understanding A Map

A map is a representation of geographic features expressed on A map is a representation of geographic features expressed on 
a flat surface.
Some mathematical manipulation is required to transition 
from the globe shape of the Earth to the flat surface of a map   from the globe shape of the Earth to the flat surface of a map.  
This is done using complex equations and results in what is 
called a map projection.
Th  j ti   i t d   h  th  di t ti  The projection process introduces error, such as the distortion 
of areas and distances, into the resulting map product.
Note the differences between Greenland (red arrow) depicted 
i h l b b d h j i bin the globe above and the Mercator Projection map above.



What Is A Coordinate System?

A coordinate system is a means by which a geographic location A coordinate system is a means by which a geographic location 
is measured.

Two fundamental approaches
Angular displacement (Latitude and Longitude)g p g
Ground or “grid” based coordinates

There are a wide variety of coordinate systems in place today 
that were designed to meet specific needs (surveying, travel by 

 t )sea, etc…).
Some coordinate systems were designed to work with specific 
map projections.
Th  US N ti l G id i  d i d t  k ith th  M t  The US National Grid is designed to work with the Mercator 
Projection.





Universal Transverse Mercator

Abbreviated UTM and is commonly used in GISAbbreviated UTM and is commonly used in GIS
May be used with the North American Datum of 1927 (NAD 
27) or the North American Datum of 1983 (NAD 83)

A datum is best described as the “anchor point” or origin of the A datum is best described as the anchor point  or origin of the 
coordinate system and is thus a very important piece of information 
that must be specified when using a coordinate system

Divides earth into zones based on spherical (geographic) Divides earth into zones based on spherical (geographic) 
coordinate system

60 zones total
The continental US lies between zones 10-19The continental US lies between zones 10 19

Each zone is projected in Transverse Mercator



UTM Continued

E h  i  bdi id d i t  ll  bl k  b d  h i hEach zone is subdivided into smaller blocks based on hemisphere
Each block is 6o wide by 8o tall
North-south coordinates are called “Northings”
Measured in metersMeasured in meters
Southpole is 0, Equator is 10 million

A similar process is used for creating east-west coordinates
East-west coordinates are called “Eastings”East west coordinates are called Eastings
Also measured in meters

USNG is based on the UTM coordinate system and uses the same basic 
principles with an additional subdivision called the 100,000-m squarep p , q



Courtesy MN Governor’s Council on Geographic Information
http://www.gis.state.mn.us/committee/emprep/download/USNG/USNG_Color_Map.jpg



ESRI Users: Caveat Emptor!!!

ESRI software treats UTM (and 
thus USNG) as a projected thus USNG) as a projected 
coordinate system.

ESRI designates zones as only 
b i  th   th  being northern or southern 
hemisphere and does not break 
them into 6 x 8 degree blocks

This can be confusing as the 
letter designation following the 
number in ESRI software 
DOES NOT d i  h   DOES NOT depict the correct 
zone – choose the correct zone 
number only



Map Accuracy
(National Map Accuracy Standards)(National Map Accuracy Standards)

NMAS   % f ll d fi d f  NMAS =>1:20,000 = 90% of well defined features 
will be within 1/50 inch on map of true position.
USGS 1:24 000 series topographic maps = NMASUSGS 1:24,000 series topographic maps = NMAS

@ 1:24,000, 90% of well defined mapped features will be 
within 12.19-m of true position on the ground.
@ 1 24 000  12 m  0 5 mm                                              @ 1:24,000, 12-m = 0.5-mm...                                             

...or dot from 0.5-mm pencil lead
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GPS Accuracy
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                 Figure 37. Samples listed by distance errors.

This chart depicts the 100 sample locations over a period of 100 minutes from a consumer
GPS receiver, listed by miss distance. Y values represent the error (miss distance)
between what the GPS receiver displayed and the true position of the receiver at
horizontal control station GPS112 on the GMU campus.
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            Figure 38. Location samples in temporal sequence.

This chart depicts a temporal sequence of the 100 position samples taken at
1min intervals from a consumer GPS receiver.  Y values represent the error
(miss distance) between what the GPS receiver displayed and the true position
of the receiver at horizontal control station GPS112 on the GMU campus.  The
average error was only 3.5-m, and 95% were within 8.2-m, an amazing
capability given the cost and reliability of these consumer devices.  Note the
outlyer excursion out to 15-m beginning at ~67 minutes.



In other words...
A 1:24 000 scaleA 1:24,000 scale

topographic map sheet 
matches GPS 
in accuracyin accuracy

It is worth noting, this accuracy was achieved at no 
trivial cost to the US Treasury over the last century.y y

The lessons: 1) Do not point at position with your finger as 
your finger represents a significant portionyour finger represents a significant portion
of the map.

2) Be aware of false accuracy in GPS. 
3) Pay attention to detail when working3) Pay attention to detail when working.



Reading USNG

Please visit:

Before Continuing…

http://www.fgdc.gov/usng/educational-resources/index_html

Download the USNG 1:24,000 training map and the USNG Grid Reader documents

Print the training map on regular paper, taking care to ensure that “Print to fit” and “Autorotate 
and center” options are turned OFF

Print the USNG Grid Reader document on an overhead transparency and cut one of the grid 
readers outreaders out



ppt



Orientation on the Romer Scale



Orientation to the 
US National Grid format:US National Grid format:

Pumping Station at grid: 16R BU 1028 0976

100,000-m Square ID

p g g

USNG format: 16R BU 1028 0976
100,000 m Square ID

Grid Zone Designation (GZD)
(6° lat x 8° longitude quad)

Easting Northing

Grid Coordinates
R d i ht d

UTM format:  16R, 210280mE, 2309760mN
(W ll it d f i / di t d di ti l l ti

Read right, and up.

(Well suited for surveying / distance and direction calculations
and a component of the US National Grid.)



UTM/USNG Grid Zone DesignationsU
How to read the USNG…

126° 120° 114° 108° 102° 96° 90° 84° 78° 72° 66°48°N
U

T

Pumping Station: 16R BU 1028 0976 (NAD 83)

40°N

S

T

32°N

S
32 N

R

10 11 12 18 19
24°N

15R 16R

08/27/98

11 12 13 14 15 16 17 18
MGRS Grid Zone Designations

Read right, then up.



Louisiana 100,000-m Square IDs 36003600

15S 16SVS WS XS

32°N32°N15S 16S

0000

VR WR XR
15R 16R
15S 16S

15R 16R35003500

VQ WQ Q BV
Read right,

34003400

VQ WQ XQ YQ BVthen up.

3300

VP WP XP YP BU
Pumping Station: 33003300

VN WN XN YN BT
Scale

~1:2,700,000

Pumping Station: 
16R BU 1028 0976

90°W 200700600500400
32003200

15R 16R

VN WN XN YN BT, ,

See: 
www.fgdc.gov/usng



The Power of Truncated USNG Values
Pumping Station: 16R BU 1028 0976

Grid: BU 1028 0976Grid: BU 1028 0976

= repeat of 
BU 1028 0976

Each 2 letter/8 digit USNG value 
(10-m posting) in the outlined area is unique.



The Power of Truncated USNG Values
Jefferson Pier, Washington, DC

Grid: UJ23370651

= repeat of 
UJ23370651UJ23370651

Each 2 letter/8 digit USNG value 
(10-m posting) in the outlined area is unique.



Reading USNG Grid Coordinates Water tank located at
grid: 16R BU 1249 1084

Read RIGHT to grid line 12
Then measure right another
480 t480-meters.

Water Tank at 
grid: 12491084

Principal Digits

2

3310
(think 1249  /  1084 )

Then read UP to grid line 104-digit:       12  10 = 1,000m

grid: 12491084 213

”

Then, read UP to grid line 10, 
and measure UP another 840-meters. 

g
6-digit:     124  108 = 100m
8-digit:   1249  1084    = 10m

10-digit: 12490  10840  = 1m  precision

BU

100,000-m Square ID

U.S. National Grid
Read Right, Then Up.”

CHALMETTE, LA

Grid Zone Designation
16RRomer Scale



Reading and Using 
th R S lWater Tank at grid:

1249 1084
the Romer Scale

3311

3310

ppt

Read right, and up.



Building at grid:
145 100145 100

Read right, and up.

ppt

Ex 1



Building at grid:
1282 1122

ppt

Ex 1



Building at grid:
1210 1109

Read right, and up.

ppt

Ex 2



Building at grid:
1215 0924

ppt

Ex 5



Reconstructing
a grid

Road Intersection 
at grid: 1425 0875 a gridg

3308

ppt

Ex 6



Reconstructing
a grid

Building at grid: 
107 102 a grid

210210

ppt

Ex 7



Reconstructing
a grid

Building at grid: 
1028 0976 a grid

21010

ppt

Ex 8



How to handle theHow to handle the
UTM Grid Zone Junction



YP                  BU At the UTM
Zone Junction

Pumping Station 
at grid: 1028 0976 Zone Junction.g

210

YP                  BU

Ex 9


