GEY 430/630 — GIS — Theory and Application

Lab 4: Making Maps with GMT and Projecting Geographic Data in
ArcGIS

Purpose: Provide you with alternative ways to make images and to introduce you to
projection among coordinate systems.

To Do: Create a topographic map in GMT using various projections. Project shapefiles
among coordinate systems in ArcGIS.

To Turn In: (1.) A map of three different views of projected data (remember to add scale bar,
title, name, north arrow, legend, etc., for each view), (2.) the area of Nye County
after several different reprojections and a list of the coordinates for a point in four
different coordinate systems, and a (3.) map of reprojected roads data.

Data Used: topo grid.gmt
color.gmt
NevadaCounties, UTM Zone 11 NADS&3, meters.
NevadaCounties dd, geographic coordinates, decimal degrees
roads, State Plane, NAD27, Nevada East Zone

Extensions Required: none

Data Source:
Part I: /home/GIS/GIS/
Part II: S:\GEY430 630 Spr04\projex

The Earth's surface is curved in two directions. When you flatten this compound curved
surface to plot a map, you introduce distortion. Different map projections introduce different
types of distortion, and organizations choose the projection which limits distortions to levels
they can accept. You cannot mix different map projections in an analysis, that is, all coverages,
shapefiles, or data files must be in the same map projection. Thus, you often have to project data
from one coordinate system to another prior to starting your analysis.
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PartI:
Making a topographic map using GMT
We will attempt to use GMT again this week. This time you will modify your scripts so that you
now have topography added to the map. First you will need to cut out a grid of your area for
topography. Copy the scripts you will need for this part of the lab.

cp /home/GIS/GIS/topo grid.gmt
cp /home/GIS/GIS/color.gmt

here is a copy of the topo_grid.gmt script, things you will need to modify are bolded:

#This file creates the grid and resamples the grid for topo
grdcut /home/GIS/GIS/gmt-topo/dtm5.grd -Gyourfile5.grd -R-111/-102/31/44
grdsample yourfile5.grd -I1.5m -L -R-111/-102/31/44 -Gyourfilel 5.grd

Once you have modified your file then run it, remember to be in your own directory:

sh topo_grid.gmt

Now you have created a grid. The trick will be to see if you have resampled the grid too much
or too little. The original grid file is a 5 minute topo grid, this is typically too coarse for smaller
maps. So you have initially resampled to 1.5 minutes by defining the —I in grdsample. Now
before you make the map, we have to make some color for the grid. You can do this several
ways, but for now just use the script [ have provided for you. First you need to know what are
the limits of your grid file. To find this out type:

grdinfo yourfilel 5.grd

You should see mins and maxs of your x,y,z values. Write down the z values.

Now you can make a color palette file. This is the color.gmt script:

grd2cpt yourfilel 5.grd -Ccopper -L-250/50 > color.cpt

You will need to modify the values in bold. The —L is where you should put your min and max
of your z values. Do you know what your z-values actually are? What are they? Tell your TA.
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Now lets make your map. In your script from last week add the following lines before your
pscoast. Remember to add a —O and > to your pscoast line:

#Generate color image
grdimage yourfilel 5.grd -Ccolor.cpt -R-108/-103.75/34.25/43 -JM6i -K >
yourfile.ps

Save and run your file.

If the map looks pixilated then readjust your —I in grdsample until you like how it looks.
Remember you will get graded on style.

Undergrads you are done, if you want. Transfer your file to the PC and make it pretty to
hand in.

Graduate Students you have another task to complete before you can say goodbye to GMT.
I would like you to add a color scale bar and a globe for reference onto your map. Below is a
type script you can use or you can read the man pages to see how to add these items. Be patient
this could be tricky.

Add the following lines after the end in psxy, remember to add a -K to the
psxy line:

#Begin plotting legend
psxy -Jx1.0 -R0/6/0/15 -G255/255/255 -L -W10 -Y0.1 -K -0 <<END>> yourfile.ps
00

05
2.80 5
2.80 0
00

END
psxy -Jx -R -L -W3 -K -0 <<END>> yourfile.ps
0.1 0.1
0.1 4.9
2.7 4.9
2.7 0.1
0.1 0.1
END

#Plot scale

psscale -Ccolor.cpt -D0.8/2.5/4.0/0.4 -T -O -K >> yourfile.ps

#Plot globe in corner

pscoast -R0/180/-90/90 -JA-110/32/1.5 -B30g30 -Dc -A1000 -GO -S255/255/255 -
X4.5 -0 >> yourfile.ps

Once you have made your map look nice in GMT, transfer it to the PC and clean it up to hand in.
Remember you are graded on style.
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Part II:
Projecting Shapefiles
We will begin by projecting shapefiles among different coordinate systems. Remember, map
projections convert from the spherical geometry of the earth’s surface to the flat geometry of a
map, and so must distort boundaries somehow. This changes areas, lengths, and the shape of
features. It also changes the absolute coordinates. We will do three different projections, and
produce one map illustrating the projections. We will also look at the difference in area for a
feature that we project.

Start ArcMAP; Set your files saving and open Datadrive\projex\NevadaCounties.shp. Check
the theme for display. You should see a county map of Nevada displayed in your screen. Move
your cursor around the screen and notice the coordinates in the lower right. Note the range of
their values and units (meters). These data in the NevadaCounties shapefile are in UTM
NADS3 projection meters. Each coordinate value is measured in meters, so if X = 512,349 that
means the X value is 512,349 meters to the east of the origin.

Open ArcCatalog  #/¥=  and navigate to your data drive, Datadrive\projex.

DERS L] ST R A

Note Coordinates

Meters for UTM
NADS&3 Zone 11 base

layer of Nevada county
/ boundaries

ST 50 T B My

Make sure you have all the necessary files (as shown below, additional files might be left over
from an earlier lab). Delete unnecessary files.

s Select ArcToolbox
| using the button on
the Menu Bar

al2lxd)

ons: 4
The ArcToolbox

appears as shown
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In Arc Toolbox click on Data Management Tools, Projections, Select the Project Wizard
(shapefiles, geodatabase)

The Project Wizard steps you through the process of reprojecting a data layer to another
geographic or projected layer. There are several steps and options to select.

In ArcToolbox - The basic process is:

e Select a starting layer (the one you wish to reproject; don’t worry you original is not altered)

e Select a place to put the new (reprojected) layer.

e Select the reprojection parameters (they might require both projection and geographic
parameters). These parameters can be loaded from another layer already in you new
projection or can create a new set of parameters.

e Apply the reprojection parameters

e Decide on the transformation process (often you take the default)

e Complete the process

Useful background note:ArcGIS layers, shapefiles, coverages, and grids all require projection information in a
special file. For example, if your layer is named NevadaCounties.shp then the projection information is stored in a
file called NevadaCounties.prj. This Wizard helps you create and maintain this essential projection information file.

This document will step you through the screens the first time. You will have to use these
steps at least six (6) more times in this lab. For later steps refer back to this process flow.

Start the Project Wizard

Browse to the layer you
wish to reproject

For the 1% step use
NevadaCounties.shp
located in Datadrive\projex

Then select Next

[ Hetr | comn |
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Now navigate to where you
want the new (reprojected)
file to be.

Name the file; you don’t
need to type in the .shp last
name.

For this 1¥ step name the
new file

NevadaCounties_albers

Press Save and then Next
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1 (0] 17eSatt et et BRS060A T IO Bl eabes_so_na_pri.sho. Detsds:
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|
B
=
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I a 2T, F aecd W
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< Basck. Nt > Cancel | = I com_|

Now you must Select or
Import parameters for
reprojection.

Often it is easier importing
from another layer that has
the projection you want.

For this 1¥ step push the
Select button
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Look in: I@ Coordinate Systems j El alﬁh‘jﬂl i

=

Geographic Coordinate Svstems

Ina! 15

M ame: IProiected Coordinate Systems

Show of type: ISpatiaI references j Cancel |

Browse for Coordinate System |

Look i ID Projected Coordinate Systems

D Gauss Kruger
| National Grids
D Palar

| State Plane
0 Utm

1 world

MName: IContinentaI Add

Show of type: I Spatial references ﬂ

Laak in: ID Cortinental j EI &lﬁlﬁl e

Africa

Asia
Europe

South America

M arne: INorth America Add

Cancel |

Show of type: ISpatiaI references ﬂ

Projections: 8

GEY 430/630 — GIS — Theory and Application

Select Projected Coordinate Systems
then press Add

Select Continental then press Add

Select North America then press
Add
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* Project Wizard (shapefiles,

Lock i I[:l Marth Amefica j El &lﬁl@‘l s

@USF\ Contiguous Equidistant Conic.prj
@USF\ Contiguous Lambert Confarmal Co

Alaska Albers Equal Area Conic.pri
@Canada Albers Equal Area Caonic.prj
@Canada Lambert Confarmal Conic.pri
@Hawaii Albers Equal Area Conic.pri

Marth Arerica Albers Equal Area Canic.prj
@North America Equidiskant Conic.pri
@North America Lambert Conformal Conic.pri
@USA Contiguous Albers Equal Area Conic USGS. prj

Contiguous Albers Equal Are.
[ |

M amne:

il

Add

Cancel |

IUSA Contiguous Albers Equal Area Conic. prj

[~

Shaow of tppe: ISpatiaI references

Select “USA Contiguous Albers
Equal Area Conic.prj” then Press
Add

Spatial Reference Properties

Coordinate Spstem I

Mame: |U S4,_Contiguous_Albers Equal_drea_Conic

Details:

Alias:

Abbreviation:

Remarks:

Projection; Albers

Parameters:
Falge Easting: 0.000000
Falze_Morthing: 0.000000
Central_Meridian; -96.000000
Standard_Parallel_1: 29.500000
Standard Parallel_2; 45500000
Latitude OF_Origin: 37.500000

Linear Linit; keter (1.000000)

Geographic Coordinate System:

Import...

Jid|

Select a predefined coordinate system.

Import a coordinate system and =5, Z and M
domains from an existing gendatazet [e.q.,
feature dataset, feature class, raster).

d

-

=
m
=

Create a new coordinate system.

. Edit the properties of the cumently selected
Moy coordinate system.

Clear Sets the coordinate zystem to Unknown.

4

Save bz Save the coordinate spstem to 4 file.

Ok Cancel | Apply |
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¥ project Wizard {(shapefiles, geodatabase})

Select the coordinate gpstem pou want to aszign to the data

Details:

USA_Contiguous_albers Equal Area_Conic
Alias:
Abbreviation:
Remarks:
Projection: Albers
Parameters:
False_Easting: 0.000000
False_Morthing: 0.000000
Central_Meridian: -96.000000
Standard Parallel_1: 23 500000
Standard Parallel_2: 45500000
Latitude_OF_Origin: 37.500000
Linear Unit: Meter [1.000000]
Geographic Cooidinate Spstem:
Mame: GC5_Morth_tmerican_1983

Select Coordinate System |

Select Next

< Back I Mext > I

Cancel

* project Wizard {shapefiles, geodatabase)

Coordinate extents for the output dataset

The following values are an estimate of the output extent bazed on input datasets.

If you know the exact extent and precision, you can change theze values

Man i |5U1 026.798176406
Max':  |1336484 70675686

Iin &2

Min

664534 772176872
Precisiors | 3197325771145

Select Next

Cancel

< Back I Nest » I

% Project Wizard {shapefiles, geodatabase)

Summary of your input

Input Datasets:
G:MDataFR 3131-51 31 Sprojeximinn_county.shp

New location:
G:MData\FR 3131-51 31 \projeximinn_county_albers. shp

Projected Coordinate System
Alias
Abbresiation:
Remarks:
Projection: Albers
Parameters:
False_E asting: 0.000000
False_Morthing: 0.000000
Central_eridian: -96.000000
Standard_Parallel_1: 29.500000
Standard Parallel 2: 45500000

]

Select Finish

< Back I Finish I

Cancel |
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Now you repeat this process again for a Custom Mercator Projection (the process is the same with a
few changes as noted below)

e Start Project Wizard in ArcToolbox
e Select NevadaCounties.shp as the layer to reproject
e Name the new file NevadaCounties custom mercator
e Select New
e Seclect Projected
few Go Tods Ll Nare Jostom_mercato Change the name to
BleexwszEnaaaw | @ae @ |of o N —— Custom_mercator
[ ataFR3131 6131 sproien =l Hame: Jriecaix El
FGDC ESRI o 2Ry | Fa\se_sasﬁ;jammr ooooooooooovoao‘;zuouo liI Change the
L2 L) e (| Corira. en s tonacnaccozoo0os Central Merdian to
Mame 0000000000 Standard_Paralis]_1 0
Bl hiskes_sp.shp
B hlakes <n nn nri shn hd|

iocouse for Coordinatesystem _———— — 93.000000000000000

 Loskin [ Geogiaphic Coominate Systems | | S

Africa (CDworld
Antarctica Meters per unit |W

Asla 1
australia and New zealand / up the Geographlc

- Linear Unit

Marme: [Meter =l

Then push Select to set

-~ Geographic Coordinate System :
Euraps Coordinate System
Horth America =l Select... "/ y

South America Mew..

\ q _.|:| Hediy

- Mame: |5pherold-based Add

* Show of type: [ Spatial references | Cancel 0K I Cancel

ased

I
I
I
I
I
| Oreans
I
I
I
I
I
I

Select “Spheriod based” and press Add

Browse for Coordinate System

Laak in: ID Spheroid-based j EI = lEE_
Airy 1830.prj @C\arkﬁ 1855.prj @Evafest {t

@Aiw modified.prj @C\arkﬁ 1866 Michigan.pri @Evafest {t

@Austrahan Mational.pri i @Evafest 1

@Authahc sphere (ARCINFO).pri @C\arkﬁ 1580 (Art).pn%\ .

% suthalic sphere.pri i clarke 1880 (Benait).pri Mieverest SeleCt Clarke 1 866»pr_] the press
Awerage Terrestrial System 1977 .prj @C\arkﬁ 1880 (IGM) . ptj @F\scher 19 Add

@ Bessel 1841.prj B Clarke 1330 (RGS1.pr B Fischer 1¢

{0 Bessel modified . prj B Clarke 1330 (5GAL.pr B Fischer mi

T Bessel Mamibia. pri B Clarke 1230.pri T GEM grav

4 | i

Hame: [Craee: 1866 pii Add

Show of lype: |Spat\al teferences j Cancel |
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Spatial Reference Properties x|

Coordinate System |

Mame: |cust0m_mercat0r

Dretails:

Alizs:
Abbreviation:
Remarks:
Projection: Mercator If so press Apply and OK
Parameters:
Falze_E asting: 0.000000
Falze_Morthing: 0.000000
Central_Mernidian: 33.000000 E
Standard_Parallel_1: 0.000000
Linear Unit: keter [1.000000)
Geographic Coordinate System:
Mame: GCS_Clarke_186F

Aliag: ll
Select... | Select a predefined coordinate syztem.

Import a coordinate spstem and =57, £ and M

Imnpart... | dorains from an existing geodataset (e.q..

feature datazet, feature class, raster).

Does your Coordinate System parameters look like this?

| »

Create a new coordinate system.
. Edit the properties of the currently selected
Maiy.. | coordinate system.
Clear | Sets the coordinate system to Unknown.
Save b, | Save the coordinate swster to a file.

QK | Cancel I Apply

I roject wizord shopefiles, geodatabase) 5I
t . . . .
Select the geographic transformation(s) The 1* reprojection did not ask this
question “Select geographic
A geographic ransformation must be applied to your data because one or more of pour : 2 :
datasets have different origin and destination Geoaraphic Coordinate Systems. transformatlon . Sometlmes YOU need to
[ata | Geographic Coordinate 5. | Geographic Transformation I speCIfy thlS parameter.

®G:\Data\FH3131-5131... GCS_Morth_American_1...
Push Set Transformation

Target Geographic Coordinate Spstem:  GCS_Clarke_1866 A

Set Transformation .. |

< Back I Mext » I Cancel |
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REEUE Y LI MR R Q] - proiect wisard (shapefites, aeodatabs xl
T e =l Sebeh 0 DeboIAphic isnsfsmaionts]
e
= | Corterss | Poaviews | Momintn| danets o -
m - [Das 1 a | Gioogaihic
s 5. [ =
Enons.mon 0 (HIGADMMFRIII S GLS_Nosth Amaican_ |
2=
Comven hom K.
Corecel -
= (Gsoiusiic Coosdinte Sytenc GCS_Clske_ 1965
GLS_Clake 1585
S Tirsicomation

wing

[at Seum e miap v = Hew

Transfomaten method  Geocerise Tiansbon

« Back. HNeat > Cancel

and s e |

I B New | [0k cocedngi sem. ’“

Teanifomaon method: zl|

¥ Project Wizard (shapefiles, geodatabase) ﬂ

Select the geographic transformation(s]

A geographic transformation must be applied to your data because one or more of your
datasetz have different origin and destination Geographic Coordinate Spstems.

Data | Geographic Coordinate 5. | Geographic Transformation I

@ G:AData\FR3131-5131... GCS_Morth_american_1...

Target Geographic Coordinate Syster:  GCS_Clarke_ 1866

Bab_South_To MaD_15..

< Back |

K

Mest > | Cancel |

GEY 430/630 — GIS — Theory and Application

Select the default
Bab_South To NAD 1983

Press OK

If you got the smile face

hen press Next

Complete the process by selecting Next on the following two screens and then Finish.
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Minimize ArcCatalog and ArcToolbox and return to ArcMap.

Ble [ Y fromt Selectin Tock indow oo
DEE& L] & [Fmm 3] f &N
e i
ooy, = i | [ ]
[C & tovere g &
=0 um o
e
s
L ]
U
k
L]
L]
=
ety (o] B J&0| 23] =
ewar ko 0% A® Tt =] 8 7 0 A~ B> dv o v
S5 ) AR 8 Bt

You will creating several Frames, so you might want to rename them (Frames are places to put
layers or themes, each Frame has it’s own independent coordinate system). To do this, insert two new Data

Frames from the Insert menu.

Y Untitled ArcMap - ArcInfo % _Projecting Data in ArcGIS - ArcMap - ArcInfo
J Elle Edit Yiew Insert Selection Iools Window Help
J File Edit Yiew |Insert Selection Tools “Window t .
Add [DEE&E Bex | |ef To switch
J ﬂ ég Daka Frame K |
= Two new j Edtor = | M | # = Task [oreate on Feoture = between
@ Title —
Editor ¥ | S M Featt Data 1 — Frames
A Text = =
e = Frames = nd-/ Add Data... you use
m}@ ldeatline. .. a [ & New Group Layer the aCtiVe
=] minn e anard) = Z ew Copy. e .
=t :1 E Paste Layer Optlon
g o .
ﬁ Marth frraw.. . el £ New % pemove after I'lght
3& Sl B - Set Reference Scale clicking
] Scale Text... S"";u Clear Reference Scale h
F Zoom T Reference Scale on the
ICEUre, ..
- Advanced Drawing Options.. . Frame
Object... Canyvert Labels bo spnotation,. . (nOt the
=k =P Convett Features to Graphics. .. theme)
Properties...
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Annaotation Groups I Estent Rectangles I Frame I Size and Position I Feature Link I

General | Drata Frame | Coordinate System | lllumination | Girids | Labels

Name: IUTM NaD 23|

Lsipliony - Right click on the

active Data Frame
=l and select

Uit Properties. From
Map Moo =] the General tab
Disply:  [eters = change the name.

Reference Scale: 1: ID UTM NAD 83

Rotation: ID

Label Engine: | ESRI Label Engine =l

ok I Cancel | Apply |

Rename the other Data Frames (as below). This will help you remember what the layers
projection.

=R= UTM MNad a3
= MevadaZounties
]

oty
=l
N
am
- =% albers g ED
&
&)

- MevadaCounties_albers

]

Add the layer to
the correct Data
Frame — as
shown

-1 £# Custom Mercator
- MevadaCounties _cuskary

]

Projections: 15
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Activate each Data Frame, one at a time. Select the layer in the frame and click on the

M Button. This will update the measurements of the polygons. Reprojecting layers does
not update the attributes; you must do that “housekeeping” step yourself.

Open the attribute table for each of your layers (right click on the layer and select “Open
Attribute Table” and record the area in square kilometers for Nye County (the largest county in
Nevada, in the southern part of the state), as reported in the table. Notice that the table values
are in square meters, so you should move the decimal over appropriately, and there are 1,000,000
square meters in a square kilometer. Round to the nearest 2 decimal places. Write down the
areas for the three projections, and compare the area for Nye County using the different
projections. Look at the areas, how are the different?

Also note the shape of the state with the different projections. Not only are the absolute areas
different for each county, but notice how the general shape of the state changes with each
projection. You’ll be producing a map with all three views on the layout (see the example near
the end of this lab). You will want to use a fixed scale to compare these three maps.

e First, go to the Layout View, and in File --- Page Setup and change to Landscape

e Then reposition the 3 Data Frame boxes to be side by side and about the same size. You may
want to change the colors of the layers for easy identification.

e On the Layout View, select each Data Frame (one at a time), right click, select Properties and
from the Data Frame tab change to a fixed scale. Make each the same scale to compare
them.

Data Frame Properties x|

Annotation Groups | Extent Rectangles I Frame | Size and Position | Feature Link I
General Data Frame: Coordinate System | lllumination | Grids I Labels

i~ Extent

 Automatic

@ Fized Scale

5 H G Choose the same fixed

scale for each Data
ez Frame and Apply.
B70RE99.502318811

1:14500000 works well
but any scale that will fit
45871956, 327681190 the three maps on a page

~Clip to Shap IS ﬁne

[~ Enable = Spesify Shape | Border: I iﬁ

" Fixed Extent

155384 524130252 m |?92052.55992391 ]

ak. I Cancel Aaply
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Below are suggestions for your map:

Comparison of Projections of Minnesota Counties
(Fixed Scale 1:14,500,000)

Frojection: Custom Mercator

Frojection: UTh HAD 83 Zone 11 Projection: Albers Equal Area

0_ Ila_ 20 50 &0 I'Iulollolnetrs r:

1 centimeter equals 145 kilometers Lege“d w ._:-;. I

1:14,500,000 Absalute Scale Y
l:l MevadaCounties ;

C. Snekon
Lab4- Partll
2504

Produce a map with all three views on the same layout. Remember to have an overall title,
your name, and legend, and a one scale bar.
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UTM and Various Stateplane Coordinate Systems
Create a new map and add S:\GEY430 630 Spr0O4\projex\NevadaCounties_dd data layer. This
is a data layer of Nevada county boundaries in decimal degrees coordinates. Record the decimal
degrees coordinates of the northeast corner of Eureka County (see inset) in decimal degrees on
the sheet at the end of this lab.

Bl Bt Yiwr [rest Seledtion Lok Wirekwe Hep !
DEE& a & [z <] 8 &K
|| aE
Edtor ¥ M : i | | J
= J@ & =l
:: Humnolet
S . < . NE corner of
® ' B Eureka County
™
h.u Porshing
k
Li]
" Lursks
&= Larwder
o oordinates
Vit P
§ Lo
MI“. ; §
Eamnmida
Displsy | Serce | an 2 4
wweo- kO Av i F[Mc wsy Av be e oo
117420°50.88°W 419221 7.29N

You can see the coordinates in the lower right corner of the main ArcMap window, x has the
sideways arrow, y the up/down arrow. Move the cursor over to the northeast corner, zooming in
as needed, and record the corner location. Now, create three new Data Frames. Use ArcToolbox
to reproject the NevadaCounties _dd layer to three different coordinate systems: UTM NAD27,
Nevada State Plane East Zone 1983, and Nevada State Plane Central Zone 1983. Name the Data
Frames and add the reprojected data layers.

Note the coordinates for the northeast of Eureka County, and record them in the table at the end
of this lab. This is one point, but the coordinate values are different in different projections.
Look at the difference in the Nevada Central and Nevada East State Plane coordinates for the NE
corner of Eureka County. For extra credit, in what state do you think the origin lies (x=0, y=0)
for the Nevada East State Plane Zone?
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Notes for reprojection to UTM NAD27
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Browse for Coordinate System

Look e [ Mad 1927 =l =] Bl5mlex

MAD 1927 LITM Zore 100.prj AINAD 1927 LITM Zone 19M.pr] (GFNAD 1927 LITM Zane BN,

EiMAD 1927 UTM Zone 11M.pri B NAD 1927 UTM Zone 20M.prj  (EFNAD 1927 UTM Zone 9M.|
EiMAD 1927 UTM Zone 12M.pri EBENAD 1927 UITM Zons 21M,pr]
T MAD 1927 UTM Zone 13npri GEEMAD 1927 UTM Zone 22M pr
T NAD 1927 UTM Zore L4tpri  (EEMAD 1927 UTM Zone 3M.pri
AT (TinaD 1927 UM Zane 4o
IMAD 1927 UTM Zone L6N.pri B NAD 1927 UTM Zone SN.pri
iMAD 1927 UTM Zone 170.pri 58 NAD 1927 UTM Zone BN.pri
M0 1927 UTM Zore tenpri (EEMAD 1927 UTM Zone 7M.pri

e ProacimiComnn tpoimm AR ] [T e— 4] | i
Shomalboe [Gremmmece =] Cancl M o ot o e et emtnd
| esaTs Narme: |NAD 1927 UTM Zone 15N pri Add
- ‘Setn e comdnate istem i Urkravn
== —E Sivd 0 EcuTake ekl 4 Show of type: ISpatla\ references j Cancel
et
— = ox Corad
o -l
zn Spatial Reference R RTR x|
Loak in: i i 3 "
ook in: ID Projected Coordinate Systems j EI E3 ﬁlrjil Deeniliele Spden I 5
Cantinental
Gauss Kruger Name: |NAD_1 927_UUTM_Zone_15M
Mational Grids
LT Details:
State Plane
Alias: -~
world Abbreviation:
Remarks:
Frojection: Transwerse_bdercator
Parameters:
Falze_E asting: 500000.000000
Falze_Morthing: 10.000000
¥zt [0t Add Central_beridian: -93.000000

Show of type: ISpatlaIreferences ﬂ Cancel |

Browse for Coordinate System il

Look i |I:I Ut

| INad 1933
0 Other GCS
Twgs 1972
[ wgs 1084

Name: |Had 1327 Add

Show of type: ISpalia\ references j Cancel

Scale_Factor: 0999600
Latitude_OF_Origin: 0.000000
Lingar Unit: Meter [1.000000)
Geographic Coordinate System:
Mame: GCS_Marth_American_1927 LI

Select a predefined coordinate system.

Impart & coordinate spstem and X', £ and b
Impart... domaing from an existing geodataset (9.,
feature dataszet, feature class, raster].

Create a new coordinate systemn.

’ Edit the properties of the currently selected
Madiy.. coordinate system.

Clear Setg the coordinate spstem to Unknown,

Save Az, Save the coordinate spstem to a file.

ddadll

ak. Cancel Apply
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| i, gt

Select the geographic tanifoamation{s|

= Remember units are Feet

A
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Show of type: I Spatial references j Cancel

Notes of reprojecting to MN St Plane Central - 1983
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Mame; |F’|mected Coordinate Systems Add Show of type ISpalia\ JEr— ﬂ o]
Show of type: ISpahaI ieferences j Cancel

Browse for Coordi

te System

Select the geagraphic transformation{s) 5

Look in; ID Projected Coardinate Spstems j | Cy %Irjf =
A geographic isnsfoimation must be applied to your data besauss one of more of your
Contingntal datasets have different origin and destination Geographic Coordinate Systems.
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Polar
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II}ES_WBS_T 934
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Show of e [Spatial references =l Cancel | _ Transtomaion method:  Geocentic Translaion Newt» Cancel
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Remember to reproject to both NV St Plane Central-1983 and St Plane East-1983

Here is a suggestion for what your ArcMap may look like after you added you data layers to the
correct Data Frames.

o g , = =],
Filz Edit ‘iew Insert Selection Tools ‘Window Help
el & =2 o) & |[11.29529 -1 [« & | w2
,—_| ~
BE
Editor ¥ @ | =l | =l
=@ A =l
=1 £ Decimal Degrees
=] MevadaCounties_dd Q
£l
- B3 Humbaleit
0o
O Elko
= £F Nevada State Plane - East 8 ‘
-] MevadaCounties_statep
- o
| £F Mevada State Plane - Ce k
-] MevadaCounties_statep Pershing
O i ]
#h
i
=5
Eureka
Lander
Churchil Whiz Pine
< > J
-
Display - an|2 4 |
Drawing * R O~ A~ Anial j|1ujn} u i'&'i'L'
1314490.71 22005576.65 Fest

Remember, for this part you do not turn in a Map, only record the coordinates of the NE corner
of Eureka County on the Data sheet.
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Now we will change the projection for a data layer. You often have to do this when data are
developed or delivered in one map projection, and you are working with other data on a project
in another map projection. In our example we will convert data from state plane coordinates to
UTM coordinates.

Open a new ArcMap and display the following two files in the same Data Frame

SAGEY430 630 SprO4\projex\NevadaCounties.shp NV Counties
SAGEY430 630 SprO4\projex\roads.shp Las Vegas Roads

Click on the zoom to full extent button, @ and notice the relative location of the data contained
in the two layers.

roads contains roads of Las Vegas. The data are wrongly displaced relative to each other
because different units are used, different projection shapes and origins, and so the data are
projected to a different set of coordinates. This illustrates why you need to be careful in not
mixing data with different projections.

Now to change the projection for the data.

e Use ArcToolbox to reproject roads to UTM NADS3.

Add the new reprojected layer to the Data Frame with NevadaCounties
Notice how the two road layers are shifted from each other.

e Remove the old roads layer.

Rearrange/recolor the data layers so you can see both the county and roads. Notice the new,
correct locations for these roads.
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The second map should look something like this:

Reprojected Roads from
St Plate East 27 to
UTM Nad83 Zone 11

Legend

wads_vim _sack3

[ revaniazomite s

o o £ & Hiomelkrs

C.Shekon
Laly L-Part3
2504

Print a layout with the view area similar to the figure, title it
appropriately, and add the scalebar, north arrow, name, etc., to turn in.
Your correctly projected lakes should look like the above figures when
displayed with the UTM NADS83 Nevada county boundaries. Your total
to turn in is: 1) the sheet containing the areas for Nye, and the
coordinates for the northeast corner of Eureka County. 2) the
appropriately labeled layout/map with the three projections of Nevada,
and 3) the map of the correctly projected UTM Zone 11 roads data,
printed with county boundaries.
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Name:

Area of Nye, Square Kilometers:

UTM zone 11:

Albers:

Custom Mercator:

Coordinates of northeast corner of Eureka County:

GEY 430/630 — GIS — Theory and Application

Projection

x-coordinate

y-coordinate

Decimal degrees

UTM zone 11 (meters)

Nevada East State Plane

Nevada Central State Plane

In what state is the origin for the Nevada East State Plane Zone? (extra credit):

Projections: 24




GEY 430/630 — GIS — Theory and Application

GEY 430/630 GIS —Lab 4

Name:

Suggestions for Improvement: Projection Lab
Please help me improve this lab. As incentive, any improvements incorporated (or major errors
removed) will gain you a point on your final grade total.

What didn't work in this lab, and how would you fix it?

What was the best part of this lab exercise?
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