GPS and Land Navigation

Objectives

— Understand basic topographic map reading
and symbology

— Identify and discuss the differences between
Coordinate Systems and Datums

— Review Basic GPS Information and
Components



What is a Topographic Map?

* Topographic map - graphic representation
of a portion of the earth's surface as seen
from above, drawn to scale.

— contour lines - hills, mountains, valleys, and canyons.
— streets

— buildings

— streams

— woods



Reading the “lay of the land”...

Widely spaced contour lines = gradual slope.
More packed together contour lines = steeper terrain
Contours that form circles = peaks (generally)

A summit is often marked with an X or a A :; the
number indicates the elevation of that peak.
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¢ The narrower
Intermediate and
supplementary contours
found between the index
contours help to show
more details of the land
surface shape.
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Does the hill shading help?




Reading Contour Exercise

(Y

Match the Contour

to the Section

Click to show answers



Reading
Contours...

Gentle slope (widely
. spaced contours)

* A contour is a line of
equal elevation

« Contours shaped as
V’ s with streams
generally indicate a
valley
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Using topographical features to
find yourself on the map...

» Relate topographical features on the map
to what you see on the ground.

* Find features on the ground that are also
on the map. (Stream, Draw, Peak, etc.)

* Find your location on the map, using
terrain features.



What Are Contour Lines?

 Contours are
imaginary lines
that join points of
equal elevation.

» Contours make it
possible to
measure the Y = Wipe @il 2y (€
height of ;&g{g}“ :f
mountains and ltee 8 2
steepness of
slopes. 8




What is a Topographic Map?

A model showing
the 40’ elevation
contours

Paper map with
contour lines
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Symbols of a
Topographic Map



Elevation Symbols

CONTROL DATA AND MONUMENTS CONTOURS

Aerial photograph roll and frame number* 3-20 : Tapagmphic

Horizontal control
Third order or better, permanent mark xm ,g"" ] Intermediate
With third order or better elevation M4, 4% ) Index -
Checked spot elevation A6 : Su ppl ementa 1y
Coincident with section corner G T
Unmonumented* + i Depression

Vertical control : Cut, il i
Third order or better, with tablet M, 163
Third order or better, recoverable mark 1200 - BJWC
Bench mark at found section corner BMﬁ8'6 : Intermediate T
Spot elevation *53

Boundary monument ) inoex R
With tablet oM e : Primary il
Without tablet na3 ) Index Primary o |
With number and elevation 87001.1 ) Supplementary —_

U.S. mineral or location monument a




ICS SYMBOLS for FIRE MAPS

SUGGESTED FOR PLACEMENT ON BASE MAP SUGGESTED FOR PLACEMENT ON OVERLAYS

MINIMUM RECOMMENDED PSRN .
| i 1790 T FIE E0GE

A UNICE  ADGE i aHTED GEDORRIE [ 10 AUG 1730 UNCONTROULED FRE €0G

BLACK -, () - o9 RED - 10AUG Y7 SPOTIRE™
L MANMALE fEATUNLES , 1T ™~

e o 2 . 0AUGey HOT SP0T *

S A d Ny COMPLETED DOZER LNE . 1700
BLACK- },.-»:;-\ COMPLETED LINEY ORANGE 7, ’ FIRE SPREAD PREDICTION®

AV, UINE BREAX COMFLETED o

10 &R FIRE ORIGIN e e FLANMED FIRE LINE *
RED - ;T:g HAZARD [DENTEY T¥FE OF K e Te PLANAED SECOMNIARY | INE *

T HAZARD. E G . POWER LINES | * [ 1] [ BRANCHES  NTIALY HUNBERZD

L1 O EwWAsE
TROMFIRE CAGIH *

/ 4 INCIDENT COMMAND FOST * ™ —
: = ' IV MNITI4LY LETTERED
BLUE . (&) INCIDENT HASE ™ : ) 6) DR P
{ T HOLT  CANP IDENTIEY BY NAME) * BLACK FIRE ORIGIN
L )Aa2{ SEGMENTS COMSNE DMISION LETTER WITH
[ ® va VELISSOT (LOCATION AND Muwars)© CLOCEWISE NUMNERING ATTHIN
: THE DMISICH
BLUE ~ Q) FELBASE *
(®) REFEATEAMOEILE FELAY * W0 TECO ST WIND SFEED RECTON *
QPTIoNAL () TELEP-OKE ‘ x . oXe o SPLDEL L e ¥
| -
] ..
‘ Q FIRE STATION M FIFE EREAK | PLANN NG OA
l\‘t!'P.' WATER SCURCE [IDENTIEY 1, POND INCOCWPLETE, ™
BLUE csTEAN HYCRAT | BLUE s ETAGNG AFEA (OENTIFY 3Y HAwD*
: x) OGS LE WEATHEA UNIT
: m NN LN ALL OVERLAYS MUST CONTAIN AFSTRATION MARKS ™MESE
| NAY CONSET OF DENT FIED A0AD INTERSECTIONS, TOWHSHPY
CDJ ARST AD STATION * MANGE COORDIMATES, MAF CORMNERS. ETC.

* = To be used on incident briefing and action plan maps (no color) 12



What Data Can Be Found In
the Collar of a Topographic

Map?

Around the edge of
topographic maps,
you' |l find critical
information for
accurate map
interpretation and use.
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The Collar of a Topographic Map
(Upper Left Corner)
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The Collar of a Topographic Map
(Upper Right Corner)
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0 s SIS AN R
Wz Y *C«i%ﬁ)\?}%\x& =1
118°45 4 070000 FEET (7) 42'30"
w“\}é’ Mapped, edited, and published by the Geological Survey 3 North
R : .
(Ef,‘b Control by USGS, NOS/NOAA and City of Los Angeles Indicators * :
Topography from aerial photographs by multiplex methods GN| /4”
and by plane-table surveys 1952. Aerial photographs taken 1947 \ f
/
Polyconic projection. 1927 North American Datum 057" | WES e
Ma 10,000-foot grids based on California coordinate system, zones 7 and 5 T 17miLs| it
P Dashed land lines indicate approximate locations \
Data 1000-meter Universal Transverse Mercator grid ticks,
zone 11, shown in blue UTM GRID AND 1988 MAGNETIC NORTH
. DECLINATIO
To place on the predicted North American Datum 1983 e sl e e
move the projection lines 4 meters north and Revisions shown in purple and woodland
85 meters east as shown by dashed corner ticks compiled from aerial photographs taken 1985

and other source data. Partial field check

There may be private inholdings within the boundaries of : :
by U.S. Forest Service. Map edited 1988

the National or State reservations shown on this map

on the map.

Copyright (C) 2001, Maptedh, Ina.

The Collar of a Topographic Map
(Lower Left Corner)
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The Collar of a Topographic Map

Copyright (C) 2001, Maptech, Ing.
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The Collar of a Topographic Map
(quer nght Corner)
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Introduction to
Coordinate Systems
& Datums



Latitude and Longitude

90°N
30°N- 2
o (=] ;
__EQUATOR e + e
s
30°S gl
——60°5— ‘ . >
LATITUDE LONGITUDE EARTH'S GRID

« Latitude and longitude is a grid system, used
to actually determine a location or a place on
earth.

20




Latitude

» Coordinates form the horizontal or lateral
lines of the geographic grid system.
Referred to as “parallels”, the latitudinal
coordinates form concentric circles around
the Earth that are both parallel from the
equator and parallel to each other

21



Longitude

« Coordinates form the vertical or
longitudinal lines of the geographic grid
system. Referred to as meridians and
beginning at the Prime Meridian (located
at Greewich, UK), the longitudinal
coordinates form the circles around the
Earth and intersect through the North and
South Poles.

22



Map Datums

A datum describes the model that was
used to match the location of features
on the ground to coordinates and
locations on the map.

« 2 PRIMARY DATUMS
—NADS83 (Topographic Maps)
—NAD27 (Topographic Maps)
—-WGS84 (Aircraft)

What is the difference in distance? 23



Coordinate Systems

« Coordinate Systems are different ways a
particular location can be displayed.

— Degrees Minutes Seconds (DATUM = NAD27 / TOPO)

- N43° 40’ 55.8"
- W116° 17’ 14.1”

— Degrees Decimal Minutes (DATUM = WGS84 / AIRCRAFT)

« N43° 40.930°
- W116° 17.235’

24



Coordinate Systems

Different coordinates representing the same location:

Degrees Minutes Seconds (TOPOS)
hddd? mm’ ss.s”: N 43°40° 55.8° X W116°17° 14.17
(55.8” 160 =.930")

)

Degrees Decimal Minutes (AIRCRAFT)
hddd® mm.mmm’: N 43° 40.930° X W 1160 17.235’

25



Datums and Projections

Three Map Projections Centered at 39 N and 96 W

Mercator T Lambert Conformal Conic
-LL.___.-I i i 1
|
_ |
]
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El"
L

I

Meade Ranch (Clarke 1866 '

Un-Projecied Latitude and Longiiude 26
Peter H. Dana GI25527




Datum Shift

. \\‘ \\-;f.‘; I.‘(A.W ) /
A set of coordinates . ™\ ’ WGS72

can yield different ,3‘ “ o ,f
positions due to
different datums.

NAD27 (true
position)



What datums and coordinate
systems are used on incidents?

 Varies...type of incident

« GIS/IAP Maps
— Ask GIS Specialists what datum they use?

 USGS Topographic Maps

28
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 Position and coordinates.

e The distance and

Four Primary Functions of GPS

direction between to
points.

+ Travel progress reports. g'ﬁ‘

« Accurate time 'b\ AN A
measurement. & K
.’#\.__}: i
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Using Maps with GPS

Make sure you' re in the right datum and
coordinate system...

TOPOS
— NAD 27
— Degrees Minutes Seconds

AIRCRAFT
- WGS84

— Degrees Decimal Minutes

OTHERS?
- UTM

32



Basic GPS Terminology

* Waypoints (Lat/Long)

—Point

 Tracklogs — “bread crumb trail”

—Line

33



When to make Waypoint?

— Start/stop location
— Safety Zones

— Helispots

— Hospitals

— Major Features

— Fireline changes
— Road Junctions

— Others...

34



When to make Tracklogs?

— Fireline
— Escape routes
— Trails

— Roads

35



Mapping Apps

» No mapping program is supported over
another

e Avenza

e A free app where you can download
maps either free of purchased

o |f processed, it will track your location
similar to a hand held GPS

e Many incidents are moving digitally by
adding QR codes to the corner of IAP’s
and maps to be downloaded by
firefighters

36
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