UTM

Universal Transverse Mercator

Coordinates

UTM Exercise
Locating the Grid
UTM Guide
USNG Sheet
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706km E 4344km N
more precise about a

location!

located at
e Usually we need to be a bit

e This 1km square 1s




Using UTM 1s Easy

e Take a look at the *“UTM Practice Map”
handout.

e Can you quickly determine what map feature
1S at:

7552kmE 42554 km N



| | A simple UTM Grid tool

4346000mN . .
will quickly locate a
100m square.
"’umu mw“’ (' This 100m square is located at:
:\ ach mark is 100 melers : ‘345womN
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SCALE 1:24,000

! 0 1 MILE
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saggooomy| ThedE is located at:

706.8km E 4344.4km W

4345000m
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distance scale,
marked 1n meters,
to measure

UTM coordinates

N
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There are many ways to write the
same position...

Kilometers Meters
755km E 4255km N 755000m E 4255000m N
755.2km E 4255.4km N 755200m E 4255400m N

755.23km E 4255.48km N 755230m E 4255480m N
755.234km E 4255 .483km N 755234m E 4255483m N

755.20km
755 200m



UTM Display on a GPS Receiver

East-West coordinate
in meters
The "Easting”

\

The UTM Zone—>»105 O70EE3S
4344275

North-South coordinate
in meters
The "Northing”



Reporting your position in
UTM kilometers

1,000 km

100 km

10 km

1 km

10m

R ‘ ‘ |—1m

10 S 0559.741 kmE

4282.213 km N
S S

Drop Drop Insert Insert  Include digits to the

Zone Leading Decimal Units ght of the decimal
point to achieve

Zeros  Points desired precision.

959.74km E 4282.21km N



This 1s a
Township & Range Section,
NOT a UTM Grnid




U.S. National Grid (USNG)
Coordinates

1,000,000 m

A f

Grid Convert to
Zone 100,000m

Designator Letter Pair
“E H”

100,000 m
10,000 m

1,000 m
100 m
10 m

L

10 S/ 0559741
4282213

A

f

Use as Needed
for Additional
Precision

Combine easting
followed by northing.

Full MGRS Coordinate with 100m Precision: 10SEH597822
Abreviated MGRS Coordinate with 100m Precision: 597822



Printed Grid Reference Box

U.S. National Grid U.S. National Grid
100,000-m Square ID 100,000-m Square ID
300
UH TJ | uJ
Grid Zone Designation Gnd Zone Designation
18S 18S




U.S. National Grid
could make many location signs
“GPS Compatible”

House Numbers Upgraded Highway Mile Post

A o b

TH 06940701

Trail
Markers

Rural Fire Numbers

g Mile 24
pr  CTONNOTHUS
o 13 15.4-2“8 1V 5:(‘
8996

5986




UTM Coordinate Markings
USGS Topographic Maps
(ST amene/ o/ =N === 77
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Make a mark between digits
from the grid|within the grid

USGS Campus Air Photo
1:24.,000 1:5490
1000m grid 100m grid
755230m E 4255480m N 587460m E 4124620m N

755‘.231(111 E 4255/48km N 587 46km E 4124.6|2km N



Plotting and Reading UTM
Classroom Exercise




More about UTM



Transverse Mercator Projection

e Central meridian 1s selected by the map maker
and touches the cylinder.

 Maps using the projection can show the whole
Earth, but directions, distances, and areas are
reasonably accurate only within 15° of the
central meridian.




UTM Zones

 World 1s divided into 60 zones.
 Each zone 1s 6° of longitude wide.

e Zones are numbered 1 to 60, starting at
180° and progressing to the east.



Zones
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UTM

Z.one

Details
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Boundary between UTM zones
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Converting Lat/Lon to UTM

UTM North= kA" KI-¢ - Bl-sin 26 +

[36(0-N]-a- sind-cosd-K2 Z
V /- e? sin$

UTM East=500,000 i,{.Sé//\;M-KS - c05¢ +

[ 36(A -A,)]?l( 4.cosb(I-tan'p + e'zcoszsﬁ)} / VI-esinh



Converting UTM to Lat/Lon

N=k.(AKI-¢'-B'sin2®'+ 17209 sin 1¢°)

¢=¢'~(?2 fand'(1+e'tosd)-(I-e’sin’)-10"2| +
L 2-az~k¢f-5in /" A
2" tané(l-e*sin*$)*-10*" X
2¢-a' k7 sinl”
(5+31an’b'+6-e'cos'd - besin'd-3e tos ' - 7e"'£‘05’¢t5in‘¢')])/ 3600

A=At g sechVl-ersin’ -10¢  —
a kK, sinl 3600
g secé(]-e*sin '$)""(1+ 24an’*$'+e’cos’$) 10"
6-a3-k;-sinl"- 3600




Converting between
Lat/Lon and UTM

e Save a waypoint in the position format you have
the coordinate 1n.

e Switch to the position format you want to
convert to.

e Recall the waypoint



