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| Understanding Projections for GIS
Presentation Objectives

To understand basic concepts on projections and coordinate
systems for the GIS user. To do this we’ll talk about:

Terminology — What all those terms really mean
Geodesy — The shape of the Earth
Map projections — How we get from a round world to a flat map.

Map based grid systems — How we locate features on the map
from an origin point.

Working with Projections in ArcGIS
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Understanding Projections for GIS
Projection Terminology - From the ArcGIS Glossary

Projection(Map Projection) — A method by which the curved surface
of the earth is portrayed on a flat surface.

This generally requires a systematic mathematical transformation of the earth's
graticule of lines of longitude and latitude onto a plane.




= Understanding Projections for GIS

Projection Terminology - From the ArcGIS Glossary

Coordinate System — A reference framework consisting of a set of points,
Lines and/or surfaces, and a set of rules, used to define the positions of points

In space in either two or three dimensions.

Planar Coordinate System - A
two-dimensional measurement system that
locates features on a plane based on their
distance from an origin (0,0) along

two perpendicular axes.

3,6

5,4

2,2

0,0




- Understanding Projections for GIS

Projection Terminology - From the ArcGIS Glossary

Cartesian Coordinate System — A two-dimensional,
planar coordinate system in which horizontal distance is
measured along an x-axis and vertical distance is measured
along a y-axis. Each point on the plane is defined

by an x,y coordinate. Relative measures of

distance, area, and direction are constant.
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- Understanding Projections for GIS

Projection Terminology - From the ArcGIS Glossary

Datum — The reference specifications of a
measurement system, usually a system of
coordinate positions on a surface

(a horizontal datum) or heights above or

below a surface (a vertical datum). Dashed A\ (L
tl_g%lgﬁj 1 NN ﬂ> Eh I L R ! \
120°30¢ ' 716 i 2430000 FEET

Geodetic Datum — A datum that is the
basis for calculating positions on the
earth's surface or heights above or

below the earth's surface.

Datums are based on specific Ellipsoids
and sometimes have the same name

Th Datum
as the ellipsoid. offset

Mapped, edited, and publishad by the Geological Survey

Contral by USGS and NOSMOAA

Topography from aerial photographs by multiplex methods
Aerial photographs taken 1953. Field check 1955
+» Map datum
Polyconic projection. 1927 North American datum
10,000-foot grid based on California coordinate system, zone 2
1000-meter Universal Transverse Mercator grid ticks,
zona 10, shown in blua
To place on the predictad North American Datum 1983
move the projection lines 15 meters north and
© B9 meters east as shown by the dashed corner licks



"Understanding Projections for GIS
Projection Terminology - From the ArcGIS Glossary

Geocentric Datum — A horizontal geodetic datum based on an ellipsoid that
has its origin at the earth's center of mass.

Examples are the World Geodetic System of 1984, the North American
Datum of 1983, and the Geodetic Datum of Australia of 1994. The first uses
the WGS84 ellipsoid; the latter two use the GRS80 ellipsoid.

Geocentric datums are more compatible with satellite positioning systems,
such as GPS.

Local Datum — A horizontal geodetic
datum based on an ellipsoid that has its Local

origin on the surface of the earth, such =llipsoid
as the North American Datum of 1927.

Global

/ Ellipsoid




= Understanding Projections for GIS

Projection Terminology - From the ArcGIS Glossary

Ellipsoid/Spheriod — A three-dimensional, closed geometric shape, all planar

sections of which are ellipses or circles.

A three-dimensional shape obtained by rotating

an ellipse about its minor axis, with dimensions
that either approximate the earth as a whole,
or with a part that approximates the
corresponding portion of the geoid.

A mathematical figure that approximates the
shape of the Earth in form and size, and which
Is used as a reference surface for geodetic

surveys. Used interchangeably with Spheriod.
(From Nationalatlas.gov)

Blipsnid a[m] b (m] b
Ainy 6,377 563,396 5,256,256 910
Australian national G373 160 298 25
Besssl 6,377 2397155 299 1528128
Clate 12366 G,3758.205 4 ERClalafat=c i
Clake 1880 6,378,249, 145 293 465
Everest G377 276.345 2008017
Hough 6,378,270 297
International 6,378,388 297
hdodified Ainy 6,377 240,189
hodified Everest G,377.2304.053 2002017
South American 1959 G, 378,160 29825
MES T2 6,378,135 298 26

*Flattening is the ratio of the difference between the semimajor x5 and the semiminor axis

of the spheroid and its majoraxie (4-b) and maybe stated by the numerical value of the

d

reciprocal of the flattening (1.




— Understanding Projections for GIS
Projection Terminology - From the ArcGIS Glossary

Transformation — The process of converting the coordinates of a map or an image

from one system to another, typically by shifting, rotating, scaling, skewing, or projecting
them.

Geographic Transformation — A systematic conversion of the latitude-longitude

values for a set of points from one geographic coordinate system to equivalent values in
another geographic coordinate system.

Sometimes called the “Datum Shift”

Ag” = [-AXsinpcosh-AYsingsinA + AZcosd + (@Af + fAg)sin241/[R,,sin1”]
AL = [-AXsink + AYcosa]/[R.cosdsin1”]
AH = AXcos¢cosh + AYcosgsind, + AZsing + (oAt + fAalsinig - Aa



| Understanding Projections for GIS
Geodesy — Study of the shape of the Earth

The earth was initially thought to be flat.

Later thought to be a sphere.

French geographers in the 1730’s proved that the earth is an
ellipsoid\spheroid.

Common ellipsoids used now are Clarke 1866, the Geodetic

Reference System of 1980(GRS80) and more recently the WGS84
ellipsoid.

These are just different measurements of the “flattening” at the
poles.




| Understanding Projections for GIS
Geodesy-Study of the shape of the Earth

...And then there’s the Geoid

This Is a hypothetical figure of the earth that represents the surface as
being at mean sea level, but still influenced by gravitational pull, density
of earth’s materials, and hydrostatic forces.

Earth Surface

Ellipsoid
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| Understanding Projections for GIS
Geodesy-Study of the shape of the Earth

Ellipsoid or Geoid??

This effects how elevation is measured, and also can effect
the location of a point on the earth.

When working between different coordinate systems, you may
need to know how elevation is being measured:

Height above Ellipsoid (HAE)
Height above Geoid (HAG)

In Bend, Oregon the ellipsoid is about 64’ below the geoid.



Understanding Projections for GIS
Measuring the Earth in 3D—-Latitude and Longitude

Latitude/Longitude measures in degrees — not in distance. The

actual length of a degree changes over different parts of the earth.
5




“Understanding Projections for GIS
Measuring the Earth in 3D—-Latitude and Longitude

Location North or South (Latitude) is measured from the Equator
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“**=Understanding Projections for GIS
Measuring the Earth in 3D—-Latitude and Longitude

Location East or West (Longitude) is measured from the Prime Meridian

- INFORMATION




Understanding Projections for GIS ™

Projections—Going from 3D to Flat Maps

“The transformation of the round earth onto a flat surface using
Latitude and Longitude as a reference.”

FRANK & ERNEST by Bob Thaves

YOU PIPDN'T TELL
ME IT WAS
GOING TO

BE AN
Assrmcﬂf \»»9’

& 195 l:rr HEA, MTH A3 3 -':_I'




| Understanding Projections for GIS
Projections—Going from 3D to Flat Maps

Distortion — Impossible to flatten a round object without distortion.

Projections try to preserve one or more of the following properties:
Area — sometimes referred to as equivalence
Shape — usually referred to as “conformality”
Direction — or “azimuthality”

Distance

When choosing a projection, consider what type of measurement is
Important.
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Projections—Going from 3D to Flat Maps

The World as seen from Space in 3D




“ Understanding Projections for GIS
Projections—Going from 3D to Flat Maps

The World Projected onto a Flat Surface
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“**=Understanding Projections for GIS
Projections—Going from 3D to Flat Maps

The World as seen from an Oregon perspective
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“**=Understanding Projections for GIS ™"
Projections—Going from 3D to Flat Maps

b
I!i.':':":.'l |

The World as seen from a
Kenyan perspective
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Understanding Projections for GIS

Projections—Going from 3D to Flat Maps

The World as seen from an Indian perspective




| Understanding Projections for GIS
Projections—Going from 3D to Flat Maps

Projections are created by transferring points on the earth onto
a flat surface.

Think of this as having a light in the middle of the earth, shining through
the earth’s surface, onto the projection surface. There are three basic

methods for doing this:

Planar — projection surface laid flat against the earth

Conic — cone is placed on or through the surface of the earth
Cylindrical — projection surface wrapped around the earth

Where the projection surface touches the earth is called the “Standard
Line.”




Understanding Projections for GIS —

Projections — Polar Planar Projection

T T . A ?- —————— —_—
~= N ' ’

-~
S
-
-
p

.l"".'.
-
--l""'-I
e
-




“*=Understanding Projections for GIS
Projections — Conic Projection




Understanding Projections for GIS

Projections — Cylindrical Projection
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The transverse Mercator projection is projected
onto a cylinder that is tangent along a meridian.
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Understanding Projections for GIS
Projections — Origami Projection

For the official descriptions of projection types,
see http://erg.usgs.gov/isb/pubs/MapProjections/projections.html
or Google on USGS Projections Poster



“Understanding Projections for GIS ™
Projections —"Developing” a Cylindrical Projection
2 dimensional surface




Understanding Projections for GIS

Projection Distortion —
Conic Projection cutting through the earth’s surface at 2 parallels

Earth
Surface



| Understanding Projections for GIS
Coordinate Systems — Plotting Location on a Map

Once reference points have been projected from the earth’s
surface to a flat plane,a coordinate system is established that
provides a common reference on the ground.

These are also sometimes called “Map Grids” and are usually
based on the Cartesian Coordinate system.



| Understanding Projections for GIS
Coordinate Systems — Plotting Location on a Map

Coordinate systems have a baseline running East-West,
and a baseline running North-South, used to measure distance
In two directions from the origin.

The origin, with a given value of 0,0 is where the baselines intersect.

The location of any point can then be described by listing two
coordinates, one showing the distance from the East-West baseline
and one showing the distance from the North-South baseline.

Most CAD and mapping systems refer to the coordinates as “X,Y”
but sometimes the coordinates are also referred to
as “Easting” and “Northing.”



Understanding Projections for GIS s
Coordinate Systems — Plotting Location on a Map
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Understanding Projections for GIS
Coordinate Systems — Plotting Location on a Map

The two most common types of projected coordinate systems
In use Iin the United States are:

State Plane Coordinate System

UTM (Universal Transverse Mercator) Coordinate System
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Understanding Projections for GIS
Coordinate Systems — Plotting Location on a Map

State Plane Coordinate System

Wigshingtan

fortana

One or more zones for each state.

Usually based on Lambert Conic
Conformal projection for East-West
trending states and Transverse Mercator
projection for states running North-South.

[ef=Tgln]
Cregon

W ming

Usually has a “False Easting” or
“False Northing” so that all units
are positive.

Mevada Utah

Units are usually in feet.

California

Survey Feet, Int’l feet, US Feet

— Linear Lnit

Arizona
M arme:

Meters per unit: 0.304200603601219

L4
[ e T




Understanding Projections for GIS e

Coordinate Systems — Plotting Location on a Map

UTM Coordinate System
Used often by federal agencies.
Units are usually in meters.

Based on
Transverse Mercator projection.

Usually has a “False Northing”

iCurrent coordinate system:

MAD 1983 _UTM_fone_ 11K
Projection: Transverse_Mercator
False_Easting: S00000,000000
False_Marthing: 0.000000
iZentral_Meridian: -117.000000
Scale_Fackar: 0,999600
Lakitude OF Qriging 0,000000
Linear Unit: Meter

iaC5 _Morth_American_1983
Daturn: D_Morkth_American_1983

K3

and “False Easting” so that all units are positive.

o



“= Understanding Projections for GIS =
Coordinate Systems — State Plane, Oregon North NAD 83

Based on a Conic Conformal Projection that with two points of tangency

AT Ly
Etan Parallel 46° 00'

e

_standard Parallel 44° 20"

|

Central Meridian -120° 30'

B

Reference Latitude 43°40" - (2,500,000, 0)

MmO /=

I




Understanding Projections for GIS a

Coordinate Systems — State Plane, Oregon South NAD 83

nes
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Standard Parallel 44° 00"
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3
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Standard Parallel 42" 20’
Reference Latitude 41°40' (1,500,000 , 0)
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- Understanding Projections for GIS "
Coordinate Systems — UTM Zones (60 6° wide zones)
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“= Understanding Projections for GIS =
Coordinate Systems — uTM Zone Origins and Meridians

T 84°N :
A 0°
Central
meridian 3
S
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S
\ %
b S
: L]
h p
False origin - i J
N. Hemisphere 80. S
$ - 0°
500,000m —£| o <
—>| §° |=— False origin

S. Hemisphere



Understanding Projections for GIS

Coordinate Systems — Plotting Location on a Map

Geographic and Projected Coordinate
systems are tied to Datums — which are a
set of established reference points.

Datums are usually based on Geographic
Coordinate Systems (GCS), which are based
on different spheroids. In many cases a
datum may be named the same as a GCS.

Datums reflect different ways of measuring
the shape of the earth and thus impact both
coordinate systems using Latitude/Longitude
and projected coordinate systems.

iCurrent coordinate syskem:

(G005 MWiES_1966 N
Datum: D_WaS 1966

f Ny

Select a coordinate system:

o @ Fischer modified ﬂ
o @ aEM gravwity potential model

----- i GRS 1967

- i GRS 1980

----- % Helmert 1906

{8 Hough 1960

fune @ Indonesian Mational

----- @ International 1924

fo @ International 1967 J
o @ Krasowsky 1940

----- ™ 05U 1986 geoidal model

T 05U 1991 geoidal mode! |




' Understanding Projections for GIS
Coordinate Systems — Plotting Location on a Map

The two datums widely used in the US are:

North American Datum 1927 (NAD 27)
Based on Clarke Ellipsoid of 1866

North American Datum 1983 (NAD 83)
Based on the GRS80 Ellipsoid

High-Accuracy Reference Networks (HARN), also called High Precision Geodetic
Networks (HPGN) are starting to be used by most states,usually called

NADS83 Harn. This is based on the GRS80 Ellipsoid but uses the GPS satellites
for control.

Difference between NAD27 and NADS83 in the western US is about 100 meters.
Difference between NAD83 and HARN or WGS is about 16 feet.



' Understanding Projections for GIS
Coordinate Systems — 1927 Datum Control Points







| Understanding Projections for GIS
So what do we do with this information?

Hopefully you now know enough about ellipsoids, projections, datums,
and coordinate systems to understand why some systems have been

used.

And how to determine the parameters needed to project data from one
system to another. Key parameters to look for are:

Projection or coordinate system

Type of Datum\ Type of Spheroid
Standard parallel(s) and or meridians
False Easting/Northing

Units



Understanding Projections for GIS
Working with Projections in ArcGIS

Data needs to be in the same coordinate system for display and analysis.

ArcGIS needs to know the coordinate system of the data.

L L . . . BN E:\PantherGIS\gisdata [0 x|
Coordinate information is saved in: e E% Vew Faos 1o b K
A Back = = v|@Search|%Folders @IEEETBX @|'
r lon fll ( r ) Address ] E\PantherGIS gisdats =] @60 | Norton ntivius ] -
p OJeCt O eS’ p J ! Folders X Name : [ Si=] Type 2]
1 5 1 w2 | | Fueks.sh 1KB  AutoCAD Compiled ..
WO rl d fl |eS (th .J pW) m-] 015_Flles @PLSS mdb THEKE  Miciosoft Access &p...
! 1 B PartherGlS @PH FUELS. dbf ZKE  ACTI Datshase
“1: : =3 lgisdata i_FUELS pij 1KB PR File
[ boundar SIPR_FUELSshy  4BKE ESPI Shapefie
auxiliary files(.aux), BTl | [ty
L . D Images @ HDADS.DXF 3EBOKE  AutoCAD Drawing In...
or within the geodatabase. E=T | =i Ui
B0 T Data_9 .solls shn 3KE  SEM File
@ GDB SpatialRefs: Table R s [ B s A s o
SRID SRTEXT FalseX False¥ XYrpact Dise (G L =smlsshK ;Eg iat;E:D Compiled ..
B 1 PROJCS["NAD_1927_UTM_Zone_17N" GEOGCS["GCS_North_American_1927 423035339741 2863654 7162 31245 20 P01 g aens. KB AR He
| 2 PROJCS["MAD 1927 UTh Zone 17W" GEOGCS["GCS Morth American 1927 423755339741 2863652 88662 3124 jash13 on Yaski 3 k. unit24. v KB TFW File
- 3 PROJCS["NAD 1927 UTM_Zone 17N" GEOGCS['GCS_Morth_American_ 1927 -48567C F /BN ol I G k0| - O] x|

4 PROJCS["NAD_1927_UTM_Zone_17N" GEOGCS["GCS_North_American_1927 423755, File Edit Fomat Heln

] 5 PROJCS["NAD_1927_UTM_Zone_17N" GEOGCS['GCS_North_American 1927 423770 (003 cryaD 1083 Staterlane Florida East FIPS L

P |Murnber) _0901_Feet", GEOGCS["GCS_North_smerican_1083",
Record: 14 4| & o |m[r#] of & 4] | DATUM["D_Morth_American_19&3", SPHEROID["GRS_1
' 0", 6378137.0,298.257222101]],PRIMEM[ " Greenw
ich",0.0],uNIT["Degree",0.0174532925199433717,
PROJECTION["Transwverse_Mercator"],PARAMETER["
False_Easting",656166.6606666665],PARAMETER["
False_Northing",0.0],PARAMETER["Central_Merid
ian',-81.0],PARAMETER["Scale_Factor',0.99994]1
17647058827, PARAMETER["Latitude_of_origin', 24
.33333333333333], UNIT["Foot_Us",0. 30480060960

1219271 -]




= Understanding Projections for GIS

Working with Projec

tions In ArcGIS

Coordinate information can be viewed in several places.

ArcCatalog>Metadata>Spatial
ArcMap>Layer>Properties...>Source

ArcCatalog>Properties...>XY
Coordinate System

Eontentsl Preview Metadata |

Ownership
Shapefile

Descripton [CETR arribues

Horizontal coordinate system
Projected coordinate systerm name.
MabD_1927_UTM_Zone_10M
Geographic coordinate system name.!
GCS_MNorth_aAmerican_1927

ArcMap>DataFrame Properties...>

Coordinate Systems>Layers

Select a coordinate zystem:

li"l Predefined ﬂ
EH:l Lapers
Ell:l Cities

------ @ MNAD_1327_UTHM_Zone_10M
- OwiNests

-] Foads ﬂ

G 570 Demtombinam ol

General # Coordinate Spstem | Fields I Inu:le:-:esl

Mame; I MAD_1927_UTM_Zone_16MH

Details;

—

Projection: Transverse_Mercakaor
False_Easting: S00000, 000000
False_Morthing: 0.000000
Central_Meridian: -287,000000
Scale_Factor: 0999600
Latitude_OF_Criging 0.000000
Linear Unit; Meter (1,000000)

Geographic Coordinate Syskem: GCS_Morth_American_1927
Angular Unity Degree (0.017453292519943299)
Prime Meridian: Greenwich (0, 000000000000000000}
Draturn; O_Morth_American_1927
Spheroid: Clarke_1866
Semimajor Axis: 6375206, 400000000400000000

il Select a predefined coordinate system.




Understanding Projections for GIS

Working with Projections in ArcGIS

Coordinate system can be set In
ArcCatalog, as a property of

the data, or in ArcToolbox

using Projections...>

Define Projection Tool.

The coordinate system can
be changed using ArcToolbox
with Projections...>Project Tool.

gg Analysis Tools
a Cartography Tools

a Conversion Tools

Ela Cata Management Tools

- Feature class

% Features

% Fields

% General

% eneralization

% Layers and Table Views
EI& Projections and TransFormatic
&% Feature

- 2 Batch Project

- Create Spatial Refers
P ;l- Praject

% Raster

----- #* Define Projection

Shapefile Properties

General " Coordinate System |Fie|n:|s | Inu:le:-:esl

Mame: I MaD_1927_UTM_Zone_16M

Details:

Projection: Transverse_Mercakor
False_Easting: S00000,000000
False_Maorthing: 0.000000
Central_Meridian: -87,000000
Scale_Factor: 0.999600
Latitude_OF_Criging 0,000000
Linear Unit: Meker (1.000000)

Geagraphic Coordinate Syskem: GCS_Marth_American_1927
Angular Unit; Degree (0,01 745329251994 3299
Prime Meridian: Gresnwich (0, 000000000000000000)
Draturn: D_Morth_American_1927
Spheraid: Clarke 1866
Semimajor Axis: 6375206,400000000400000000

elect a predefined coordinate system,

Important to understand the difference between setting the coordinate
system and projecting the data to a different coordinate system.
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Working with Projections in ArcGIS

Projecting Data in ArcGIS

The correct coordinate system must be defined
before data can be projected.

In 9.2 this can be done in the Project tool.

Projecting data is done through with the Project
tool in the Data Management Tools>
Projections and Transformations>Feature toolset.

Input Dakaset or Feature Class

I CilarcGISMR_FTYStarkeyiForest_EcoClass.shp

Input Coordinate System {optional)

| %

ﬁ ArcToolbox
-5 Analysis Took
a Cartography Tools
a Corversion Tools
I__—_la Data M anagement Tools
#-8% Database
% Dizconnected Editing
% Daomains
% Feature class
% Features
-8 Fields
% General
% Generalization
% Indexes
% Jainz
% Lavers and T able Views
EI% Projections and Transformations
EI& Feature
- .2 Batch Project
----- #* Cieate Spatial Reference
- ¥ ofl Froijcct

| MAD_1983_UTM_Zone _11N

Dukpuk Dakaset or Feature Class

I CihatarkeyiForest_EcoClass_GCS.shp

Cutpuk Coordinate Swstem

| GCs_was_1984

Changes the coordinate system
of your Input Dataset or Feature
Clags to a new Output Dataset
or Feature Class with the newly
defined coardinate system,
including the datum and
spheraid.
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Working with Projections in ArcGIS

Projecting Data in ArcGIS

Projecting data might also
mean changing the datum by
using a specific transformation.

When changing datums, you
might have a choice of
transformation methods.

http://downloads.esri.com/support/
techArticles/PEgeoareas.doc or
search for article 21327

* Project

Input Dataset or Feature Class

IE:HsiusIawWlenests.shp

Qutput Dataset or Feature Class

IE:"ssiuslawWlenests_F'miect.shp

Qutput Coordinate System

IN.-’-‘-.D_'I 927 _UTM_Zone_10M

Geographic Transformation (optional)

MAD_1327 To WGS_1354_6

@ ESRI SuppDrt Center ' Your online‘technical resource

+
2]
v
|~

-

=10l x|
Help ;I
Geographic
Transformation
{optional)

A method that converts data
between to geographic
coordinate systems
(datums),

While a spheroid
approximates the shape of
the earth, a geographic
transfarmation or datum
defines the position of the
spheraid relative to the
center of the earth.

A local daturn aligns its
spheroid ta closely fit the
earth's surface in a particular

i
] . ESRI.com | Customer Service | ECM | Training | More

.
Welcome! J

“ou are here: Home = Enowledge Base = Technical Avkicles = Article Deatail

Browse Path: ArcGlS Desktop = 9% Geoproceszing f ArcToolbox = Toolboxes, Toolsets and Toals =

.!.;éu

wads @ User Forums ) | Login
Cpen my search options {customized) Heed help?
Add To a Printable T
Bookrmarks hiz article Verzian =

Catas Managernent Tools

HowTo: Select the comrect geographic (datum) transformation when projecting
between datums
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Working with Projections in ArcGIS

Projecting Data in ArcGIS — Transformation Methods

ArcGIS Projection Engine version 3.x Datum transformations available and geographic areas for which each transfon

Projection Methods
For NAD27 to
WGS84 from
Pegt_namewhere.doc

method should be applied. From Pegt_Namewhere.doc

Geographic transformations—area of interest

narme code areg of use

MNAD_1927_To WGS_1984_ 1 1170 Antigua

MNAD_1927_To WGES_1984_1 1170 Barbadoz

MNAD_1927_To WGES_1984_1 1170 Barbuda

MAD_1927_To WGES_1984_1 1170 Caices Elands

MNAD_1927_To WGS_1584_ 1 1170 Cuba

MNAD_1927_To WGS_1984_1 1170 Diominican Republic
MNAD_1927_To WGS_1984_ 1 1170 Grand Cayman

MNAD_1927_To WGES_1984_1 1170 Jamaica

MNAD 1927 To WGS_1584 1 2070 Turkz Izlands

MNAD 1927 To WGS_1584 10 11759 Alberta

MNAD_1927_To WGS_1984_10 1179 Briteh Columbia
MNAD_1927_To WGES_1984_11 1180 Manitoba

MNAD_1827_To WGS_1584_11 11&0 Ontario

MAD_1927_To WGES_15984_12 1181 Mew Brunswick

MNAD_1927_To WGS_1984_12 1181 Mewfoundland

MNAD_1927_To WGES_1984_12 1181 Mova Scotia

MNAD_1927_To WGES_1984_12 1181 Quebec

MNAD_1927_To WGES_1984_13 1182 Morthwest Temibories
MAD_1927_To WGES_1984_13 1182 Saskatchewan

MNAD_1927_To WGES_1984_14 1183 ukzn

NAD 1927 To WGS_ 1584 15 1184 Panama (Canal Zong)
MNAD_1927_To WGES_1924_16 1185 Cuba

NAD 1927 _To WGS_ 1584 17 1186 Greenland (Hayes Peninzula)
MNAD 1927 To WG5S 1984 128 1187 Mexico

MNAD 1927 To WGS_1984 2 1171 Belize

MNAD_1927_To WGS_1084_2 1171 Cozta Rica

MNAD_1927_To WGES_15984_2 1171 El Sahvador

MNAD_15927_To WGES_1584_2 1171 Guatemala

MAD_1927_To WGES_15984_2 1171 Hoenduras

MNAD_1927_To WGES_1084 2 1171 Micaragua

NAD_1927_To WGES_1984 2 1249 Alazka - Aleutianz east of 180 E
MNAD_1927_To WGES_1984_22 1250 Alazka - Aleutianz west of 180 E
MNAD_1927_To WGES_1984_3 1172 Canada

MAD_1927_To WGES_19284_30 1530 Cuka

MNAD 1927 _To WGES_1084 4 1173 United States (contiguous 43 ztates)
NAD 1927 To WGS_ 1984 5 1174 United States (contiguous states east of Mie=E=ippi River including KMN, K
NAD 1927 To WGES 1984 6 1175 United States (contiguous states west of Missesippi River)
MNAD_1927_To WGES_1984_7 1178 Alazka

MNAD 1927 To WGS_ 1084 2 1M7T7 Bahamaz (e:xcept San Sakador lzland)
MNAD_1927_To WGES_1984 9 1178 Bahamaz (San Sakador lzbBnd)
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Working with Projections in ArcGIS

Projecting Data in ArcGIS — Transformation methods NAD83/WGS84

These maps are
available

from ArcScripts.
The script is
named
Geographic
Transformation
Formula Maps
and were created
by Rob Burke.
Search for
‘wgs84”

http://arcscripts.
esri.com/details.
asp?dbid=15287

-
-------

+ NAD_1983_To_
* WGS_1984_2 ..

-------------

NAD_1983
_To_

NAD_1983_To WES_1984.1

_WGS_1984 5

NAD_1983_
To WGS_1984 4

NAD_1983_To_
WGS_1984_3

NAD83 To WGS84
ArcGIS Transformations
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Working with Projections in ArcGIS

Projecting Data in ArcGIS — Transformation methods NAD27/WGS84

These maps are
available

from ArcScripts.
The script is
named
Geographic
Transformation
Formula Maps
and were created
by Rob Burke.
Search for
‘wgs84”

http://arcscripts.
esri.com/details.
asp?dbid=15287

22

NAD27 To WGS84
ArcGIS Transformations




—— Understanding Projections for GIS

Working with Projections in ArcGIS

Projecting Data in ArcGIS — Transformation methods NAD27/NAD83

These maps are
available

from ArcScripts.
The script is
named
Geographic
Transformation
Formula Maps
and were created
by Rob Burke.
Search for
‘wgs84”

http://arcscripts.
esri.com/details.
asp?dbid=15287

i NAD_1927
PR _To_NAD
‘ o, _1983_6

" NAD_1927_To_ |
*.. NAD_1983_Alaska +
N = -/ NAD_1927_

To_NAD_1983_

NTv2_Canada

NAD_1927_To
_NAD_1983_
CSRS98_1

NAD_1927_
To_NAD_1983
_CSRS98_2

NAD-1927
To_NAD_1983 _

PR_Uli

NAD27 To NAD83
ArcGlSTransformations
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Projecting Data in ArcGIS

In some cases, you might
need to do
two transformations.

The dialog box is smart
enough to keep the
Geographic Transformation
drop-down button “active” if
you haven't selected all the
needed transformations.

e _Iojx
e

Input Dataset or Feature Class
I Cihwacenus-prilparks.shp ﬁl
Input Coordinate Syskem (opkional)
| GCS_Marth_american_1927 s
ioutput Dataset or Feature Class
Z:hwacenus-prilparks_Project.shp =

iCukput Coordinate Syskem

MAD 1983 HARM_StakePlane \Washington _Sou

Gaeographic Transformation (optional)

NAD 1927 To MAD 1983 MADCON
MNAD 1953 To HARM WA _OR

ak. Cancel

2l
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Projecting Data in ArcGIS

ArcGIS will also project data as part of most Geoprocessing operations —

But you must set the transformation methods

In the Geoprocessing Environments or this may
yield inaccurate results when datum changes are
necessary. Geoprocessing>Environments>General

The transformation cannot be setin 9.1

=" Enyironment Settings

F
n Geographic Transformations j

Aratu_To WaS_1954_ 10 -
Aratu_To WGES 1984 11

Aratu_To WGaS_1984 17

ELD 1979 To WaS 1954 6

Kalianpur 1962 To WSS 1954 4
MAGHA To ‘WGS_ 1984 1
Minna_To Wa&S 1954 13 hd

General | File Types | Caontents I Connecti
Metadata Geopiocessing |  Tables | Raster |
— General

v 0venwrite the outputs of geoprocessing operations

¥ Log geoprocessing operations ta a history model

— My Toolboxes

Specify the location of the My Toolboxes' folder:

C:MAcGIS_demoshToolboxes ﬁl

Beset |
— Ervironment Settings

Change the current environment settings. Ermironments. .. |
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Working with Projections in ArcGIS
ArcGIS will project data “on the fly” when you add data to ArcMap.

Coordinate system must be set for the data frame ' awssnsos |

Data Frame Properties ﬂil
Extent Rectangles I Frame I Size and Position
General I D ata Frame Coordinate System | lllurination I Grids I Map Cache

Transformations methods can be set if you know | paemdeessa

NAD_1927_UTH_Zane_10M
Projectior: Transverse_bMerncator

the specifics of the data being added.

Falze_Morthing: 0.000000

Central_Meridian; -123.000000

Scale_Factaor: 0933600

Works On I'aSter data (imageS) Latitude_0F_Origin: 0.000000

Geographic Coordinate Systems ¥War|

and VeCtor data. tTI': & Follouwin 3gytth uree FL;sr:jaeygeogr pl'culd gthd CItt ytt ern Ehat is different From

Data Sou | Geographic Coar ordin t15925;em |
Project on the fly is not as “mathematically | S
rigorous” as using the project tool. | /X
Best procedure for highest accuracy: r el Jh()”db:tﬁ dvthe_ rtoma l?r’

Do all projections through the Project Tool st ety siivesss

Geographic Coordinate System Transfor

[~ Don't we
[” Don'twe  Convert from:

an_1927
GCS North nmerican 1983

Inka:

_-Iil

4I

| G5 _morth_american_1983

Lsing:

INP.D_I92?_T0_NAD_1983_NADCON

Method:  MADCON - dataset=conus




Understanding Projections for GIS

Working with Projections in ArcGIS

Modifying a Projection in ArcGIS

Projections can
be modified to
align with the

area of interest.

Annotation Groups |

/ B Data Frame Properties
General I Data Frame

3 21X

BExtent Rectangles | Frame | Size and Position
Coordinate System | humination | Grids I Map Cache

l o Current coordinate system:
4

Projection: Albers
False_Easting: 0.000000
Falze_Morthing: 0,000000

Linear Unit: Meter

Projected Coordinate System Properties

South_America_Albers_Equal_Area_Conic ﬂ Clear |

Central_Meridian: -60.000000
Standard_Parallel_1: -5.000000
Standard_Parallel_2: -42.000000
Latitude_Of Origin: -32.000000

21x

S | _pl_l Transformations. .. |

hame: |South_A|'neﬁca_AIbers_EAC_EmziICoast
r— Projection —IModIFy. =
Name: INbers j ol |
Parameter Value ﬂ _Conic

False_Easting 0.000000000000000000 L b
Falze_Morthing 0.000000000000000000
Central_Meridian |-50.000000000000000000 Add To Favorites |
Standard_Parallel_1 -5.000000000000000000
Standard_Parallel 2 -42.000000000000000000 = e |
| aditide MF Mriain 20 AnnnfanfAAnAARNANRN

Prime Meridian: Gresnwich (0.

Semimajor Iuds: 5378160,

Name: GCS_South_Amencan_1963 - Select ... |
Angular Unit: Dearee {0.017453292519943259)

ummmmmmmm
4 _|J Mody... |

r Linear Unit
Name: |I'\"Ieter j
oK |  camoel | Aol
Meters per unit: |1 .
T
/ g
—Geoaraphic Coordinate System

Datum: D_South_American_1363 New /
Spheroid: GRS_1367_Truncated —I

ok | caneel |

oty |1 / /
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How to determine what projection data is - | ?
: : ENEEE
In when there is no metadata T -
|
Bring data into an empty map and check some of the =
coordinate values. If you know typical values, that may help. IE
Can be hard to tell difference e | -
between NAD27 and NADS3 for T \ "4 d 2
UTM or NAD83 and Harn for State ™ _f ea ) =
Plane because those numbers —- 1 H 1035900049 93147468 Feet 7
only vary a few feet to a 100 meters. |1
Compare unknown data to a RN T ﬂj
known reference layer. % [[[0) Are B e :ﬂ” | T]—g
Check ESRI help for article 24893 — | J4646542.155 oseds2 204 Feet ’ gt o
this has some some suggestions.
~
| & w4 H B
||Flj.-‘-‘-.rial j |'IEI |
| |p15824.437 4904986,547 Meters
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Working with Projections in ArcGIS

Demonstrations

Working with “Project on the Fly” and transformations
Modifying Projections

Projections with double datum transformations



