DEALING WITH PROJECTIONS

The bottom line s, the Earth is approximately spherical, and your computer screen is not. Therefore, we
have to project spatial data onto aflat plane to display it on our screens. There are many different methods
of projecting data which variously preserve area relationships or angular relationships, or designed for
gpecific parts of the globe. If we were to ssmply overlay two spatial data sources with different projections,
we would expect that the topological relationships between the two would come out wrong - they wouldn't
line up right. ArcGI S (on the computer) compensates for this by projecting on the fly. That is, when you
put two data sources into your map that have different projections, it transforms the data sources to fit into
asingle map projection. ArcPad (on the iPag), doesn't have this capability. Therefore, all the spatial data
used in ArcPad must be in the same projection.

So, we need to understand how projections are defined in Arc, and how to change them.

1) Let's start with Raster datasets. Y ou can see the projection, or spatial reference information of any raster
by right-clicking on it in ArcCatalog and selecting properties. In ArcGIS 9 (on the field camp laptops but
not on the computersin Kelin'slab...), you'll see a Properties window that looks like this:




Raster Dataset Properties

Zeneral |

Froperty

=1 Data Source
Raster
Data Type
Folder

=1 Raster Information
Columnz and Rows 4350, 3213
Murmber of Bands
Cellzize [+, ) 0000459925051 0247151 3, 00003866951 437406465
Uncomprezsed Size 33,99 MB
Format JFIF [JPEG]
Source Type continuous
Fixel Type ungighed integer
Fixel Depth 2 Bit
MaoData Walue
Colarmap abzent
Pyramidz present
Compression JPEG

=1 Fwlant

Courtesy of ESRI. Used with permission.

If you're using ArcGIS 8, you're behind the times, and this is much more difficult (Ask your TA for
Instructions)

Scroll down to the Spatial Reference field, where it tells you the projection the raster isin.




Raster Dataset Properties

General

Property W alue

-I Extent
Top 4. 074705693503368
Left FB. 2457305342644
Right 8. 346464566221911
Bottom 32.83220410266467
- Spatial Reference GCS_WGES5_1984
Linear Urit
Bngular Uit Deqgree [0.017453292513943299)
Dratum D _WwWiEs_1984
= Statistics Ophionz -
-1 Band_1 Statistice have not been calculated.
Build Parameters
kdir
LM
b ean
Std devw.
Clazzes

+ Rand 72 Stahizhirs hawe nnt hesn ~alrnilated

] Cancel

Courtesy of ESRI. Used with permission.

If the Spatial Reference field says undefined, then there is no projection defined for that data source. This
Is where things get a bit confusing. When that data source was created, it was created using some specific
projection - it had to have been, sinceit is now on aflat screen. However, for whatever reason, thereis
nothing telling Arc what that projection is. The data source likely has some georeferencing data, but Arc
doesn't know how to interpret it. If you put the data source into amap in ArcMap, you'll find that it
behaves strangely. For instance, if you define the Map Projection as WGS84, the upper |eft corner of the
map will be at some specific value, say 84°37'44” Lat and 25°12'14” Long, but if you change the
projection to aUTM coordinate system, the data source will move so that the upper left corner is at
843744 meters N and 251214 meters E of some datum. We see that Arc has some number pinned to the
upper left corner, but doesn't know what it means, and so putsit in the units of whichever coordinate
system is defined as the Map Projection.

What it all comes down to, isthat you need to figure out the projection that the raster was created in, and
then define that projection so that Arc can properly assign units to the numbers it has.




To do this, ssimply click the Edit button next to the Spatial Reference field that says <Undefined>.

Raster Dataset Properties

General

Froperty Walue
Top 05
Left 05
Right E230.5
Bottom -A404.5
-1 Spatial Reference ¢Undefined: E._
Linear it
Angular Uit
-1 Statistics Options -
=1 Band_1 & not been calculated.
Build Parameters
Min
LR
Mean
Std dev.

Band_2 Statizhicz have not been calculated.
Band_3

Courtesy of ESRI. Used with permission.

This brings up the Spatial Reference properties window. Click Select.




Spatial Reference Properties

Coordinate System | 3" Domain ]

Mame: Unkcnown

Dietails:

Select a predefined coordinate system.

Import a coordinate system and X7, £and M
domains from an existing geodataset (e.q.,
feature dataset, feature class, aster).

Create a new coordinate system.

Edit the properties of the cumenthy selected
coordinate system.

Sets the coordinate system to Unknown.

Save the coordinate system to a file.

QI Cancel

Courtesy of ESRI. Used with permission.

Now browse through the spatial references until you find the one that your raster was created in.




nsMH 44-2
Coordinate System | Y Domain

Mame: Urkcnown

i3ene Details:

Browse for Coordinate System

Look i |_] Projected Coordinate Systems

| Continental

| County Systems
__| Gauss Kruger
__IMational Grids
__|Polar

__| 5tate Plane

_ 7
Jword

M arne: |L| trm Add

Show of type: | S patial references j Cancel

Sets the coordinate system to Unknown.

—
v |

Save the coordinate system to a file.

] Cancel

Courtesy of ESRI. Used with permission.

Clicking Add selects the spatial reference, and brings you back to the Spatial Reference Window. Clicking
OK again defines the spatial reference of you raster.




Raster Dataset Properties

Zeneral |

Property
Top
Left
Right
Bottom
- Spatial Reference
Linear Lt
Angular Unit
Falze_E asting
Falze_Maorthing
Central_Meridian
Scale_Factar
Latitude_0OFf_Origin
Cratum D_Morth_fmencan_1927
-] Statistics Optionz -
=| Band_ 1 Statistics have not been calculated.
Build Parameters
kit

[LET

Courtesy of ESRI. Used with permission.

2) Seeing the Spatial Refernce of shapefiles. Luckily, you cannot create a shapefile without defining its
gpatial reference, so there are no problems there. However, | can't find away to see that spatial reference
information in ArcCatalog, so the easiest way to seeitisin ArcMap.

Add the shapefile to the map. In the Table of contents, right-click on your shapefile of interest and select
Properties.




-| &F Layers
= Eljiting"n.:-r_-

Copy
=0

}{_ Eemove

Open Attribute Table
Joins and Relates
Zoom To Layer
Visible Scale Range
Use Symbol Levels

selection

Courtesy of ESRI. Used with permission.

The Data Source field in the Source tab gives you spatial reference information.




Layer Pruperﬁe&

General Source ] Selection | Display | Symbology | Fields | Definition Guery | Labels | Jons & Relates ]

Estent
Top:  1108085.733639 m

Left <3233437 153304 m Right: -2166333.272348 m
Battom: 47888800212 m

—[ata Source

Dlata Twpe: Shapefile Feature Clazs
Shapefile; C:hdtfg\shapefiles\editinglines shp
Geomet Type: Line

Frojected Coordinate Spstern: NAD 1927 UTM_Zone_14 ﬁ

Frojection: Tranzverse Mercator =

Falze Easzting: 500000, 00000000

Falze_Morthung: 000000000

Central_Mendian: -35.00000000

Scale_Factor 099360000

Latitude OF Ongin: 0.00000000 |

Set Data Source..

Cancel

Courtesy of ESRI. Used with permission.
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