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RASTER: THE ‘OTHER’ GIS DATA

OBJECTIVES

Understand the raster format and how it is used to
model continuous geographic phenomena.
Understand how projections & coordinate systems
affect the outcome of geoprocessing tools.

Know how to project raster datasets.

Know how to use raster modeling to measure
distance.

Know how to create Hillshade images.

Know how to extract raster values to vector data.
Know how to use the Surface

Know how to use Map Algebra to calculate new
raster layers from a set of raster variables.

THE RASTER DATA MODEL

Surfaces are continuous geographic phenomena that cannot be

described as discrete ‘Features.” Surfaces are generally modeled as e | s | 220 | o2 | 547 e | | st | 2o | 11| 504 | 20
‘Raster’ data, of which the most familiar type is the dlgltal photograph. 2625 | 760 | 220 | 2008 | 2380 | e | naas | 2sae | 2434 | iz | 2as0 | 2684
Things like elevation, temperature, slope and precipitation have P po 2424.2344'2365'251‘ 2500 | 2557 | 754 | 56| 2508 | 2512
measurable values for any particular location on the earth’s surface. e e e e e e e ) e
To model these phenomena, an area of interest is divided into an array 508 aas | 44| 2 | s 2399|272 24 | s aee 20| 087
of identically sized squares. The centers of these squares then become the 207 2510 | 259 | ves | uaa 2368 237 e | ot | 2uss 250 27
‘sample points.” The values of the variable of interest are recorded, or estimated, T e | | JE—

at each of the sample points. These values can then be assigned colors, or e v 2| [ e

shades of gray, in order for them to be visualized.

This tutorial will introduce you to some of the basic skills necessary to have when
using raster data in your analysis. This tutorial is in no way comprehensive, rather it is

intended to provide you with a base

GETTING READY FOR THE TUTORIAL

S1GN UP FOR THE GIS-L LISTSERV

e Know how to use the classification tool to reclass
raster datasets.

e Know how to ‘Clip’ a raster dataset to a vector layer.

¢ Know how to apply Symbology to a raster dataset.

e Know how to create isometric contours from raster
data.

e Know how to resample raster data from one
resolution to another.

2884 | 2855 | 2919 | 29|

2393 | 2923 | 2986 | 26|

2384 I:ﬁsa 2919 | 2920 m
| 1

7903 | 2923 | 2985

The Yale University GIS-L Listserv is an internal University message system, devoted to GIS use and issues at Yale. The listis
the primary source for updates on software and license server issues, data acquisitions and workshop announcements. All GIS
users are encourages to sign up for the list. The GIS-L list is very lightly used, so that you will not be overwhelmed with messages
that are not relevant to you.

1.

2.

In your Web Browser, Go To the Map Collection Website, at www.library.yale.edu/maps

Under the Quick Links section on the right,, Click on the “Sign up for the Yale GIS-L Mailing List” link to go to the GIS-

L registration page.

Enter your Email Address and Choose a Password.
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Note: We suggest that you not select the Daily Digest feature.

4. Click on the Subscribe Button to finish.

You should receive a confirmation email shortly afterward, with

instruction on how to use the GIS-L list.

DOWNLOAD THE DATA

The datasets used in this tutorial are available for download on the
Map Collection Website. Feel free to download and use these —
tutorial materials, as you wish, and to pass them along to interested

colleagues.

1. Return to the Map Collection Homepage, in your Web

Browser.
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Enter name of file o save to...
Savein | | your_initialz .v. Q jr o m,
[e
My Recent
Drocuments
Desktap
ty Documents
58
4y Camputer
‘:} File hame: 01-Introduction_ta_&rcGIS_92.zip ™
by Network Save as twpe: Comprezzed [zipped) Folder d

2. Under the Quick Links Section on the right, Click on the

“Download Gis Workshop Materials” link.

3. Find the “Data” Link for the ArcGIS 9.2 “Raster: The ‘Other’ GIS Data” and Right-Click on the Link.

4. In Firefox, Select “Save Link As,” in Internet Explorer, Select “Save Target As...”

5. Depending on your browser and setup, you may be offered a Browse Window, to select the folder into which you want
the downloaded file placed. If so, Browse to a Folder on your hard drive that you have write permission for. For this
tutorial, we will assume that you are using the C:\temp folder of the machine you are working on.

6. Clicking on the Create New Folder JButton, Create a New Folder, using your initials as the name of the folder, so
that you end up with a full path something like: C:\temp\your_initials\

7. Save the Downloaded File to this New Folder.

UNzIP THE DATA

You should now have a file called “01-Introduction to ArGIS_92.zip” in your new folder. It is now
necessary to decompress, or unzip, the tutorial data for use. Note that in Microsoft Windows XP and

Vista, it is possible to “Explore” a compressed file, as if it
were a folder. ArcMap does not support this type of
browsing, so it is necessary to actually unzip the file for
use. This part of the tutorial assumes that you are using
Windows’ built in Compressed File support.

1. Browse into the Folder where you saved the 04-
Raster_The_Other_GIS_Data.zip file.

2. Right-Click on the File and Select “Extract All...”

3. Click Next to arrive at the window shown at the
right.

4. Under “File Will Be Extracted To This
Directory:” Remove the \04-
Raster The Other GIS Data\ part of the Path
Name (this is redundant, as the zip file contains a
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& [Di-Irkraduckinm ba fredls G5 s
Open
Search...
Brint
Explare

7 457 KY

Extract all...

Extraction Wizard

i
Create Shartcut

Select a Destination

Filez inzide the ZIP archive will be extracted to the location pou
choose.

Select a folder to extract files to.
Files will be extracted ta this directon:

C:\bempyour_initiak,

Estracting...

Browse...
Password. ..

Delete
Rename

Properties

(

[ < Back ” Mext »

][ Cancel ]
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directory structure of its own).

5. Click Next to Extract the File.

6. Once the extraction has completed, you can Uncheck “View S Raster BEX
Extracted Files” and Click Finish. L e B B —
Qeack © O T search Folders X 69 [m-
Address | () Ciitemplyaur_initials\04-Raster_The_Other_GIS_DatalDataiRaster b7 a Go
EXPLORE THE DATA IN WINDOWS EXPLORER toms o .
Qirfe File Falder 10/3/2007 10:11 AM
|Dined_91749882 File Folder 10/3/2007 10:11 AM
. . . (Zslope File Folder 10/3/2007 10:0¢ AM
Now you will take a look at the data you have extracted, using Windows Bemet o i 10132007 10:01 A
. . . . . . . METADATA,dbf KB DEBF File 10/25/2006 11:00 AM
Explorer. This part of the tutorial is designed to familiarize you with the it I AL ieso0s 1100
) ) 3 3 .shp ZKE SHPFilz 10/25{2006 11:00 AM
qllfference between how Wmdows_ recognized common spatial dataset Breranata dpan e
filetypes, and how ArcGIS recognizes them. EEr—. S 1
[ slope. au &KB  AUX File 10/3/2007 831 AM g@
. - [ &
1. Browse into the extracted C:\temp\your initials\ 04- T
RaSte r_Th e_Ot h el‘_G | S_Dat a\ Dat a\RaS'[eI’\ FO | d er. Address | [ Critemplyour_initialsi04-Raster_The_Other_GIS_DatalData|Raster info " = Go
Mame: Size  Type Date Madified
i . i . i Bfarcionndat | 1KE DAT Fike 10/3/2007 8:31 AM
This folde_r contains three (3) raster datasets, and a single shapeﬁl_e that describes B e o il
the footprint of one of those raster datasets. Note that these four files are g il S
composed of many folders and files. Of particular importance is the fact that DATA g:;ﬁ?;?S‘det Ty oarm E
FOR ALL THREE RASTER DATASETS IS CONTAINED IN A SINGLE “info” - e b o
FOLDER! B I
@ar[ﬂﬂﬂmmt 1KB NIT File 10/3/2007 10:01 AM
@artnnnﬁ it 1KB NIT File 10/3/2007 10:01 AM
2. Browse into the .\info Folder. |

Note that there is no clear indication of what files contain information about your individual raster datasets. This means that there
is really no way to move, copy, paste and perform other common maintenance functions on raster datasets within Windows
Explorer interface.

EXPLORE THE DATA IN ARCCATALOG

Now you will take a look at the same data using ArcCatalog, the ArcGIS version of Windows Explorer, which is designed to
interact with these types of spatial data filetypes.

1. Go To Start>Programs>ArcGIS> and Launch the

|'& ArcCatalog, - Arclnfo - C:\temphyaur_initials\04 Raster_The_Other_GIS_Data\Dats\Raster B %)
[ === ArcCatalog program.
|| B £t Yow Go Jook indow Help |
|ma® B X LENSE S AW K
v A I AT T Kl 2. Using the “Catalog Tree” Panel, at the left side of the
e | = o oo ArcCatalog application window, Browse to your
3 el ® | e [ 1ype SR [P i C:\temp\your_initials\ 04-
L Do Benomn st Raster_The Other_GIS Data\ Data\Raster\ Folder.
+ [ pythoniza Metadsta ML Doumen; B.14K8 = = - -
LT ) red_snrasmmz Raster Datasat L)
¥ (L) Summer_007_GI5_Software_Instalation ) sk Ranter Dataset L ME
o pisk 3. Make Sure that the “Contents” Tab at the top of the
En;‘t‘m,:ﬁw » “Catalog Display” on the right side of the ArcCatalog
5 3 vt i 5 Application Window is active.
& 0 Imagery
; S
'Jﬂd,i:““’ Note the difference in how ArcCatalog and Windows display
g S raster datasets. ArcCatalog ‘knows’ that a raster dataset is
S actually a collection of files & folders, so it only shows you a

single file, where Windows Explorer showed all of the files.

You should always use ArcCatalog for Moving, Deleting, Copying, etc... any spatial data files, for this reason. Using ArcCatalog
for these tasks prevents critical parts of the spatial data files from being ‘left out’ and rendered useless. This is particularly true in
the case of Raster data, where multiple raster datasets in a folder will “share” the “info” folder and their individual properties will be
concatenated. While Windows Explorer is incapable of extracting this concatenated information (and therefore, you cannot move,
copy, delete, files without rendering them useless), ArcCatalog “knows” how to untangle the datasets from one another.
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WORKING WITH RASTER DATA IN ARCMAP

PROJECTING RASTER DATA

Open the Map Document, Rasters.mxd, by Double-Clicking on

It.

In the Table of Contents, Right-Click on the ned 91749882

Layer and Open its Properties.

Click on the Source Tab and Scroll Down to examine the

Spatial Reference Information.

Note that this dataset is currently using the Geographic Coordinate
System (Lat/Lon) and the North American Datum 1983. There are two
reasons we want to project this data to another Projection/Coordinate
System. First, the other datasets in this project, and the project itself, are
using the UTM projection. Not using the same projection across layers
can cause problems in overlay functions (extracting data from one layer to another). Second, and as important, Latitude &
Longitude are angular measurements of position, relative to the center of the Earth. Tools that calculate surface parameters

(Slope, aspect, etc...) in ArcGIS assume that the cell size of a raster dataset is measured in the same
units as the elevation values. Since the ned 91749882 Layer is in GCS, its cell size is expressed in
angular units, rather than linear units. ArcGIS 9.2 now takes care of this by calculating a Z factor that
converts the elevation units to units comparable with the units of cell size. While this works fairly well at
the local level (large scale), using a single Z Factor in this way will introduce error at the small scale
(global level) since degrees of Longitude vary in linear width as you move north and south. For this

reason, it is always more desirable to determine a
projection system appropriate for the scale, region
and focus of your project and convert your data from
GCS to that projection.

4,

5.

10.

11.

12.

Close the Layer Properties Dialog.
Open the Arctoolbox using the Arctoolbox

a |Button.

Click on the Search Tab at the bottom of
the Arctoolbox Panel and Search on the
term “Project Raster”.

Layer Properties
General  Source }Extam} Display | Syrboloay | Fields | Joins & Relates
Property Yalue ||
Bottom 41.1999999995
= Spatial Reference GCS_North_American_1963
Linear Unit
Angular Unit Deqree (0.017453292519945295)
Datum D_Morth_American_1983
E Statistics
B ned_91749852
Build Parameters skipped columns: 1, rows: 1, ignored value:
Min 2.419087648391724 |
Data Source
Data Type: File System Raster
Folder: C:ltemplyour_initials\04-Raster_The_Other_GIS_DataiDataiRaster
Raster: ned 91749852
Set Data Source...
i3 Cancel | |

ArcToolbox

Type in the ward(z] to search for:

project raster

[~
Search

Tool

| Taolbox

#* Project Raster

Input raster

| Surfacesined_a1743882

Input coordinate systsm (optional)

N Pl L

Tr:

Output raster

J da
t

FroctRaster

.0 ata Managemer

Locate

0 Favorites | Index  Search | Results

Output coardinate system

| Cr\bemplyour_nitisls\04-Raster_The_Other_GIS_Dats\Dats|Rasterlslevation

=

| MAD_1983_UTM_Zone_tan

Gengraphic Transformation (aptional)

Spatial Reference Properties

XY Coordinate System | Z Coordinate System

ame: NAD_1983_LITM_Zone_18N

ak

Cancel

Details:

Double-Click on the Project Raster Tool to Open it.

Select the ned 91749882 Layer as the Input Raster.

Browse to the C:\temp\your_initials\ 04-Raster_The Other GIS Data\
Data\Raster\ Folder and Save the Output Raster as “Elevation”.

Click on the Properties Button to select the Output Coordinate

System.

In the resulting dialog, Click on the Import Button.

Browse to the C:\temp\your _initials\ 04-Raster_The Other_GIS_ Data\
Data\Shapefile\ Folder and Select the Study_Area_polygon.shp file.
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Projection: Transverse_ercator
False_Easting: S00000.000000
Falze_Morthing: 0.000000
Central_Meridian: -75. 000000
Scale_Factor: 0.999600
Latitude_0OF Origin: 0.000000
Linear Urit: Meter [1.000000]

Geographic Coordinate Syster: GCS_Morth_&merican_1983
Angular Unit: Degree [0.0174532525713343295]
Frime Meridian: Greenwich [0.000000000000000000])
Diaturn: O_Morth_American_1983

Spheroid: GRS_1980

Select...

Select a predefined coordinate system.

Impart a coordinate system and X/, 2 and M
domaing from an existing geodataset (...
feature dataset, feature class, raster).

Create a new coordinate system

Edit the properties of the currently selected
coordinate spstem.

Sets the coaordinate system ta Unknown.

Save the coordinate spstem to a file.

Saveds..

oK | Cancel

Apply
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13. Click Add.
14.
15.

16.

Turn Off the Visibility of the original ned 91749882 Layer.

Click Ok twice to Apply the UTM Projection to the ned 91749882 Layer.

The resulting elevation Layer will be added to your map document.

How ToO ‘CLIP’ A RASTER DATASET TO A VECTOR LAYER

Raster datasets can be very large, and consequently,
calculations based upon those datasets can be quite
processor intensive. To minimize the processing time
needed to work with raster data, as with all data formats, it is

In the Table Of Contents Panel, Drag the elevation Layer into the Surfaces Group and
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A Clip

Input Raster

| surfacestelevation

ArcToolbox %)
Type in the word(z| to seaich for:
clip ﬂ
Search
Tool | Toolbox
Clip Analysiz Tooke
Clip [1ata Management Taools
Clip Coverage Tools
Split Coverage Tools
< ] il | [)]
Locate
Favartes | Indes  Seach | Results

Qutput Extent (optionaly
aIWayS des'rable to Subset to Only the area Of dlrect Intel’eSt. |C:\temp\ynurJr\\t\a\s\m-Rasterjheiothar75157Data\Data\ShapeFi\e\Study}\rea)nlyqn E”‘j aCr;aEI‘eESr ;a;s:te\ta\_?ﬁ;met of
Rectangle clipped area is specified by
' Mairum a rectangular envelope
1. Return to the Arctoolbox Search Tab and Search 45E4015,759301 e
on the term “clip”. Ko i aopfnates
BE9756.584521 B79708.829104
2. Double-Click on the Clip Tool from the Data ]V”‘“‘”’”“’ — . '
Management Toolbox to Open it. ' o= |
. rcu :t\pt:tmi?::rIj:\tt?:\::m-kasterjhe,other,GIS,Data\Data\Raster\e\ev;lip al
3. Select the elevation Layer as the Input Raster. e ]
4. For the Output Extent, Browse to the C:\temp\your_initials\ 04-Raster_The_ Other GIS Data\ Data\Raster\ Folder
and Select the Study Area polygon.shp file and Click Add.
5. Save the Output Raster Dataset to the C:\temp\your initials\ 04-Raster The Other GIS Data\ Data\Raster\ Folder
as elev_clip (be sure you remove any file extension, which determines the type of raster dataset).
6. Click Ok to Apply the Clip. ArcToolbox )
) ) Type in the word(s] to search for:
7. Drag the resulting elev_clip Layer to the top of the Surfaces Group and Turn Off the Ford =
Visibility of the elevation Layer.
Search
Tool Toolbox
KNOW HOW TO USE THE SURFACE TOOLS TO CALCULATE PARAMETERS OF fspect |3DAnaIystToo\s
Slope 3D Analyst Tools
LAN D S CAPE :sr:esc!tope ggéﬁ;fﬁ:é;?ﬁ‘ﬁoo\s
Slope Spatial Analyst Tools
< i | [
1. Return to the Arctoolbox Search Tab and Search on the term : 2
“ ” Locate
slope”. 7 Stope
Favorites | Index MM
2. Double-Click on the Slopg Tool from the Spatial Ja— = Slope
AnaIySt TOOIbOX to Open It Qutput raster Identifies the rate of
| C:\templyour _initialsios-Raster_The_Other_GI5_DataiData\Raster|slope_utm m?xln;um :har;ge ‘I? z
Note: You may need to enable the Spatial Analyst Toolbox from the Qutput messtrement (options)
Tools>Extensions Dialog, accessible from the Main Menu. | PeRcenRise El
2 Factor {optional)
1
3. Select the elev_clip Layer as the Input Raster.
4. Save the Output Raster as slope_utm in the

C:\temp\your_initials\ 04-
Raster_The_Other_GIS_Data\ Data\Raster\
Folder.

Cancel Enwironments << Hide Help
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5. Change the Output Measurement to PERCENT_RISE. @ Raotors.mocd - Arcldap - Arclnfo BEx
File Edit ¥iew Insert Selection Tools window Help
6. Click Ok to Calculate the Slope Parameter. DEEal: “@% |0 | [Em B
= 5 -
= £F Layers -~
7. Drag the resulting slope_utm layer into the top of the e N;W—Haven—5“°°'5—““‘“‘—¥‘ e
Surfaces Group' =l ew_Haven_air_Release_2002_|
L]
B Study_Area_polygon
o)
slope_utm
USING MAP ALGEBRA TO CALCULATE NEW RASTER e
LAYERS FROM A SET OF RASTER VARIABLES P e

©310.43640491 - 1450914827
5 14,50914826 - 19,60007749
B€ 196000775 - 26,7273784

NP EBOr B e@ I

. + S
1. Click on the Add Data LIButton and Browse to the afalms‘
C:\templyour_initials\ 04-Raster_The_Other_GIS_Data\ e
Data\Raster\ Folder. ) .'724‘1909 b
5O ebvaton
Yalug
2. Add the slope raster dataset to your Map Document. Hh: 207.929
; . . 0 e ovrssiee
3. Drag the slope Layer to just below the slope_prj Layer in . d:‘j:fm
the Surface Group. N... =
o | ) -
Display | Source | Selection LR LI | _’I

4. Return to the ArcToolBox Search Tab and search on the ‘
term “map algebra”.

|67B?96‘364 4584789,436 Meters A

5. Double-Click on the Single Output Map Algebra Tool to Open it.

6. Click on the “Input Raster Or Feature Data To Show In ModelBuilder...” item to Open it and Use The Drop Down to
Add both slope and slope_utm to the List.

7. Double-Click on the Surface\slope utm layer you just added to the Input Raster List.
8. Enter a Space, followed by the ‘- to Subtract, followed by a Space.
9. Double-Click on the Surface\slope layer, from the Input Raster List.

10. Click on the Environments Button

7* Single Output Map Algebra B[EX] and then click on the General
2| T el Settings Item, to expand its options.
Map Algebra expression
Surfaces\slope_utm - Surfaces\slope = | Slngle 0utput Map
; Algebra 11. Use The Drop-Down To Set the
sage. .. | «
Runs a single expression Extent to “Same as Iayer
built with the Map Algebra S|0pe utm.”
language. -
Qukput raster a[nwru nme ntSéttlngs
IC:\,Documents and SettingsisdmS3iLocal Settings Termp SingleOutput 1 | & Help
# Input raster or feature data to show in ModelBuilder {optional) O'_P—“t ut has 2 Yalues
. Same &s Inpuk ;! Extent
Input raster ar Feature data (optional)
I Output Coordinate System 3 Specify the extent of the
|Same as Input ;I ﬂ study area
7 Surfaces\slope_utm
& Surfacesisiope | = s Default - No extent

set. The extent will
Qutput has M Yalues be based on the
Same As Input inputs to a tool. This

is the default.

L

Extent
Same as laver slope_utm. ix] ﬂ Unian of Inputs - The

Ty maximum extent of
4564010, 463303 all input(s)

Left Right
: B69760.365457 679707 686290 ‘v‘ Intersection of
oK. I Cancel Erriranments... < Eottom ; Inputs - The

I | 2] x
- minimurm area

0K | Concel | Shawhepss || comimon to all input  (»]
<

il | \l]
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aRﬂslers.mxd - ArcMap - Arclnfo

=%

Eile Edit Wiew Insert Selection Tools MWindow Help

DSEE& LB RY oo d|fiTsm v|1{|‘§j|§|:||k?|

x
- £F Layers FS @
= O Mew_Haven_Schaols_with_SF1 (] Q
r EH
wx
= O Mew_Hawven_air_Release_2002_ é:;
a
- Study_area_polygon 0
o *
- SingleCutputl ’
Yalue =
High | 24,7143 =
=
Low ; -22,2638
= O Surfaces k
= slope_utm [ ]
@ (- 1,527279766 #
@ 1,527278767 - 4.327269
08 4,327289837 - 7.127300 xBY
05 7,127300907 - 10,43640 2
©210,43640491 - 14,5004 — |
5 14.50914828 - 19.60007 ;

&8 19.6000775 - 26.727376
B 76,72737841 - 36654601
8 56 65969035 - 64,9093
= slope
Yalue
High : 51,4054

Low : 0
=) elev_clip
Yalue
High : 177.112

< I\r\w'-? a1ana M
< m

Display ISDulcel Selection

FL =N
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12. Click Ok twice to run the algebraic expression you
just created.
B 13. The result will be added to your maps document,

you may want to Turn Off the Visibility of other
layers to better examine the results.

What you have created is a new raster layer that reflects
the difference between the two input raster layers. Here,
this represents the error introduced into the Slope
calculation by running the Slope Tool on a dataset that is in
Lat Long coordinates, rather than a projection that has a
linear unit that matches the elevation units.

| |678466.412 4554605 493 Meters

How T0O CREATE A DISTANCE RASTER

As noted before, the raster data model is used to represent spatial phenomena that vary continuously through space. This

includes distance. One of the most useful capabilities is the ability to create a raster layer that describes the distance from a given

set of features to every point on the map.

1. Return to the Arctoolbox Search Tab and Search on the term “distance”.

2. Double-Click on the Euclidean Distance Tool to
Open it.

3. Select the New_Haven_Air_Release_2002_D
Layer as the Input Feature Source Data.

4. Name the Output Distance Raster as dist2tox and

Save it to the C:\temp\your initials\ 04-
Raster_The_Other_GIS_Data\ Data\Raster\
Folder.

5. Set the Output Cell Size = 100
6. Click on the Environments Button and Set the
General Settings>Extent to “Same As Layer

Study_Area_Polygon.”

7. Click Ok twice to Calculate the dist2tox layer.
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Concel | [[Ervionmeniz. ]| << Hids Help

# Euclidean Distance g@ﬁ
[Z) Help |
Input raster or feature source data i i
[New_Haven_Air_Release_2002_D =l Ej Output cell size
(optional)
Qutput distance raster
| C:ltemplyour_initialsiod-Raster_The_Other_GIS_DatalDatalRaster|dist2tax E”j The cell size at which the
output raster will be
Maximum distance (optional created.
} Thiz will be the value in the
{BLtpHE cellisizs foptional) — environment if it is explicitly
[100 .Ei set. [fit's not set in the
environment, and if the
Qutput direction raster {optional} Input rastar or faature
Ej source data is a raster, the

cell size will default to that
of the Input raster or feature
source data. If the Input
raster or feature source
data is a feature dataset,
the cell size will default to
the shorter of the width or
height of the extent of input
features in the input spatial
reference, divided by 250
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@ Rasters.mxd - ArcMap - Arcinfo

You should now have a rater dataset in which the value of every
pixel reflects the Euclidean distance (in meters, the linear unit of
the UTM Projection System) to the nearest Air Toxic Release
site.

File Edit View Insert Selection Tools Window Help

DSES 5 =8| o | &|fmsm v‘#{‘@]@lﬂh‘?‘

- £F Layers ~
= Mew_Haven_Schools_with_SF1

iy

= M New_Haven_air_Release_2002_

How To EXTRACT RASTER VALUES TO VECTOR
DaATA

Now, suppose that you would like to make the distance value you
have calculated an attribute of the schools Layer, so that you can
examine the relationship between proximity and some other
variable. Here, you will extract the underlying raster value from
the dist2tox Layer to each of the school points. Conceptually,

= B study_area_polygon
=0

= disk2tox
©3.0- 1,009.554395
©5 1,009.554396 - 2,019. 10675
62,019, 1087% - 3,028,663 164
6 3,028.663155 - 4,038.21757
6 4,038.217579 - 5,047.77197
96 5,047.771974 - 6,057.32636,
& 6,057.326365 - 7,066,58076,
96 7,066.380763 - §,076.43515
46 5,076.435157 - ,085.98955
6 5,055.989552 - 10,095.5439

P EOFXy B A@ZLNOE

SR 7 is is simi i i u , [
D shaeduoutt 7| this is similar to passing the points through the raster, so that it
s 24,7243 “imprints” its attribute on the points layer.
Lowy @ -22,2638
= O surfaces
e renares 1. Return to the Arctoolbox Search Tab and Search on
e e the term “Extract”.
3 7,127300907 - 1043840
3 10.43640491 - 14.50914; ) .
26 450024820 - 19 60007 2. Double-Click on the Extract Values To Points Tool,
< e (5 from the Spatial Analyst Toolbox, to Open it.
Display | Source | Selection LR LI |
| |673400.687 4584520.094 Meters 3 Se|eCt the
New Haven_Schools_with_SF1 Layer
T REx| as the Input Point Features.
Help .
nput poit features 4. Select the dist2tox Layer as the Input
!New_Haven_SchooIs_with_SF1 ;J EI IHPUt raster Raster
Input raster The name of a raster
BEER = @ s Gt 5. Name the Output Point Features
Qutput point features dataset. Sh apef' I e
IC:1temp1ynur_|n|t|a|s1D4-Raster_The_Other_GIS_Data\Data\ShapEFl\e -ﬁil NeW Haven SChOO|S W|th SFl dIStZtO
[ Interpolate values at the point locations X and save It to the C\tem p\yo u r—l n Itl al S\
04-Raster_The_Other_GIS_ Data\
[~ Append all the input raster attibutes to the output point features Dat a\S h ap ef| | e\ FO | d er.
A [E3] 6. Click Ok to Extract the Raster Values to
(] Cancel Environments... <¢ Hide Help the SChOOI pOintS.

7. When the Extraction has completed,

Right-Click the new
New_Haven_Schools_with_SF1_dist

| 0 ttributes of New_Haven_Schools_with_SF1_disttox M=[x 2tox Layer and Open its Attribute
FAMILIES | AVE_FAM_SZ | HSE_UNITS | VACANT | OWNER_OCC | RENTER_OCC | SOMI | HOHWHITE [ RASTERVALL § Table.
341 351 462 43 135 e 047 1017 | 1044.03064 | _
341 351 462 43 135 e 047 1017 | 1077032959 | 8. Scroll to the Far Right and note that
3.22 322 2 126 1.36 292| 2302472852 ’ . .
277 276 496 22 216 258|097 185| 2973213867 the distance in meters to the nearest
i £ il £ [ 92+ IG5t toxic air release site has been added
111 251 278 175 042 135  2109.502197 .
244 314 500 77| o0ar 450 141421356 as an attribute.
259 319 406 151 0.3 649 424493707
288 259 533 355 043 349 3101612549 .
145 336 265 170 0 457 | 4272001953 9. Close the Attribute Table.
188 26 563 455 007 235| 2137755859
110 256 324 27 01 179 2236067571
aTs 47 Rz 4r0 nna 13n9 2443 8349R1 M
1l >
Recard: ﬂﬂl 1] jﬂ Shiow: Wﬂl Recards (0 out of 86 Selected) M
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How To USE THE CLASSIFICATION TOOL To RECLASS RASTER DATASETS
In some cases you may want to reclassify your raster

data in order to examine how that classification —
creates “zones.” For example, you may want to i retr e
examine the effect of sea level rise on coastlines. [5afecereer o = = Oufputraster
Here you will reclassify the elev_clip data to reflect an [ 5 The raster to be created
increase in se levels. T
Old values Hew values
1. Toggle the Visibility of your Layers in the - A e
Table Of Contents Panel until you have only - | (==
the elev_clip Layer visible. dd Entry 1
| Delete Entries
2. Return to the Arctoolbox Search Tab and i Reversemewmi —
Search on the term “Reclass”.
OukpLE rasker
3. DOUble-CliCk on the Reclassify TOO| from | C\rempyour_initials\04-Raster_The_Other_GIS_DatalData|Rastericoast
the Spatial Analyst Toolbar to Open it. I Change mising valuss o HoData =
<1 G
4. Select the elev_clip Layer as the Input o Gl | | e |
Raster.

5. Click on the Classify... Button.

6. Change the Method Drop-Down to Equal Classification %]
- [~ Classification lassification Statistics ———————————————
Interval, so that the Classes Drop-Down is T EE 7| == -
enabled. Qmees [ ey 1776
SRR Sum: 4576461,411625
IMean; 20.452343
7 . Ch an g e the NU m b er O.I: CI asses tO 2 . Exclusion ... | sampling ... I Standard Desiation: 23559368
Columns: 00 =3 I show std. Dev. I show Mean

8. Under Break Values Change the First Value wekvalies

50000 g
to 0 9 é ?77.111816
40000 ii
9. Click Ok.
30000+
10. Name the Output Raster ‘coast’ and Save it 20000}
to the C:\temp\your_initials\ 04-
Raster_The_Other_GIS_Data\ Data\Raster\ 108 sl B
-2 4019088 42 46|3538 a7 3;6354 132 Q‘ZQDB 177111818
amn'm'lum S— [.-_HEM [~ Snap breaks to data yalues Cancel |
Ein £ e [riert gedection Jook iedow e
DEE& * "R | w - & Em o] &0k
&
EC
of SR || Folder.
(= P ;;
L q P .
SET———— || 11. Click Ok to Apply the Reclassification.
= Ilz’“‘ww :
- L8 12. The new “binary” raster, coast, will be added to your Table Of
0 s : Contents Panel.
S0 - 1,009 55405
it
e oy | g 13. Return to the Reclassify Tool.
o | .
potibpiitrreiosd 14. Select the elev_clip Layer as the Input Raster.
15. Click on the Classify... Button.
N e ”T.t'fﬁi,’i—
maic B N
PROLZ AL 4502050,029 Meters
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Change the Method Drop-Down to Equal Interval, so that the Classes Drop-Down is enabled.

Change the Number Of Classes to 2.

Under Break Values, this time Change the First Value to 10.

Click Ok.

Name the Output Raster ‘coast_10’ and Save it to the
C:\temp\your_initials\ 04-Raster_The_Other_GIS_ Data\
Data\Raster\ Folder.

Click Ok to Apply the Reclassification.

The new “binary” raster, coast 10, will be added to your Table Of

Contents Panel.

How ToO CREATE ISOMETRIC CONTOURS FROM RASTER

DATA

[ﬂhummd - hrcMap - Arcinfo ;@
[he [t eow Jrowrt Jelection Took Window el
DEHE B | | | B Y=
F B
= Layers - @
= 01 toeve_rarven_Schooks_veth_5F1_y @
+ HH
= 1 Bitwn_aven_Schocks_with 51 an
& o
OO v parven_sir_Reinass_2002 &
e -
= 0 Sondy_pesa_potygon »
3
= B EoRRlI0 #
- 1
[ H
B comt &
L1 i ]
[ 1]
= 0 detimes Ll
0 - 1,009 554 we
51,0095 - 201910078 | 2
4 2,015.10879 - 3,029.663184 =

o 3008 443185 - 4,008.21 757
400 21T - 5,047 71T
5,047 TTIOT - 6,057, 3635
6, UST.SI6I08 - 7,000, 50076
o 7006000060 - 0,006, 47515
8076 45157 - 9,005, S09ES
5,005 99552 - 10,095,543
O Seegdeutpnnt
Value
High : 24.7143

CLIE i

ETE32.T5| 4EEMRI0.094 Maters

One of the more familiar ways of depicting elevation is with the use on isometric contour lines. They are the concentric lines
visible on USGS Topographic maps that visually indicate changing elevation. These lines can likewise be applied to any raster

data, and where appropriate can create striking visual representations of changing values in the variable of interest. Here you will

# Contour

=Jojed

Input raster

Help

| Surfaces\elev_cin = = Contour

Qutput polyline Features Creates contours or

IC:\temp\yourfinitials\mrRasteLThe70ther7G1S7Data\Data\ShapeFile\Contc = isolines from a raster
surface.

Contour interval

Bass contour {optional)

5

2Z Factor {optional)

ok Cancel Enwironments << Hide Help

Double-Click on the Contour Tool from the Spatial
Analyst Toolbox, to Open it.

Select the elev_clip Layer as the Input Raster.

Name the Output Polyline Features ‘contour_5m’ and
Save it to the C:\temp\your_initials\ 04-
Raster_The_ Other_GIS_Data\ Data\Shapefile\ Folder.

THE YALE MAP COLLECTION
AT STERLING MEMORIAL LIBRARY
130 WALL STREET, ROOM 707

create contours based upon the elev_clip dataset.

1.

Toggle the Visibility of your Layers so that the
elev_clip layer is, again, the only visible layer.

Return to the Arctoolbox Search Tab and Search
on the term “Contours”.

a Rasters.mxd - ArcMap - Arclnfo

[ =1 <

Flle Edit Wew Insert Selection Tools Window Help

DEES + 2BB% oo~ d

x

= £ Layers

o 9|

Eam—AL Y

3

= O Mew_Haven_Schools _with_SF1_
.

= O Mew_Hawen_Schools_with_5F1

s

= O Mew_Haven_Air_Release_2002_

= Contour_Sm

= O Study_area_palygon
c3

= O coast_10
L3}
°b2
= O coast
L=
L ¥
= O distatox
©50- 1,009.554395
@5 1,009,554336 - 2,019.10878
82,019, 10678 - 3,028,663 154
B 3,028.663185 - 4,038.21757
#6 4,035.217579 - 5,047.77197
84 5,047.771974 - 6,057.32636
& 5,057.326368 - 7,066.66076
#6 7,066,880763 - 8,076.43515
4 5,076,435157 - 9,085.96955
4 5,085,955552 - 10,085.5439
= O SingleCutputl
Walue
High : 24,7143

Lew -7 PAIR

u | [

Ra wx

PR

SheBEer Bl @3

Display | Source | Selection

| [6730902,498 4579336879 Meters
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6. Set the Contour Interval to 5 (this will create 5 meter contours).

7. Click Ok to create the contour_5m Layer.

How TO CREATE HILLSHADE IMAGES 2 Hillshade LoE
Inpuk rasker \A;.@HH.:IIph d
1. Return to the ArcToolbox Search Tab and ek o = fenade
Search on the term “Hillshade”. ol (o o _ » Computes hillshade values
]C:\temp\yuur_|n|t|aIs\D4-RastEr_Tha_Othar_GIS_Data\Data\Raster\thshadE El fﬂfa_deSl_Ef E;:Ffaﬁl% hy .
considernng e llumination
. . zimuth {optional angla and shadows
2. Double-Click on the Hillshade Tool from the — w4
Data Management Toolbox to open it. e ‘
45
3. Select the elev_clip layer as the Input Raster. 7 badsl shadows
2Z Factor {optional)
4. Name the Output Raster ‘hillshade’ and Save it b =
to the C:\temp\your_initials\ 04- <l 2]
Raster_The_Other_GIS_Data\ Data\Raster\ oK Cancel | Environments.. | << Hide Helo

Folder.

5. Set the Z Factor to 2 (This setting will “exaggerate” the elevation by a factor of 2, providing greater emphasis of the

topography).
6. Click Ok.
Layer Properties
HO'W TO APPLY SYMB OLOGY TO A RASTER Genera\] SDurce] Extemt] Display  Symbology ]Flelds 1 Joms&Helales]
DATASET S%E%jfﬂ— | Draw raster stretching values along a color ramp Impatt...
* Stretche A.‘
Finally, we will briefly explore the options for symbolizing raster el Value  Label '
data. As you have seen, ArcMap defaults to certain 17710815 [Hghi iz
symbologies, sometimes based upon the type of processes the I
raster has been derived from. Here, we will adjust the O
symbology of the elev_clip Layer and use it in combination with color garp: | i . 5|
the Hillshade and contour layers to create a cartographic ™ Display Background talue: E - 2
representation of the |andscape_ — . . I Use hilshade effect Display NoData s .
b b o || - Stretch 1
1. Drag the elev-clip Layer so that it is below the P T | [t
contour_5m Layer and above the Hillshade Layer. - L ol
2. Make sure that the contour_5m, elev_clip and [0k | Conce

Hillshade Layers are the only visible layers.

3. Right-Click onthe elev_clip Layer and Open its Properties.

4. Click on the Symbology Tab.

5. Select an appropriate Color Ramp from the drop-down (one that ranges several colors would be best).
6. Click on the Display Tab.

7. Set the Transparency of the elev_clip Layer to 50%.

8. Click Ok to Apply the Changes and Close the Properties Dialog.

9. Toggle the Visibility of the contour_5m Layer, if necessary, to observe the shaded effect you have created.
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