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Lab 1: Reviewing the Basics of Geospatial Data
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Lab 1: Reviewing the Basics of Geospatial Data

Introduction

This lab is part of a series of lab exercises designed through a grant initiative by the
National Information, Security & Geospatial Technologies Consortium (NISGTC), funded
by the United States Department of Labor in partnership with the Department of
Education under the Trade Adjustment Assistance Community College and Career
Training Grant Program (TAACCCT).

This exercise features questions and activities designed to review some basic GIS and
geospatial concepts that are crucial to preparing and managing data for use. This lab
will cover data structures, file types, geodatabases, coordinate systems, and data
attributes.

Your instructor may require that you provide screen captures and/or a copy of this lab
with tables completed (as directed within the lab) and questions answered. Please
check with your instructor for requirements specific to your class.

This lab includes the following tasks:

Examining GIS Data Structures

Examining GIS File Types

Exploring Geodatabases

Exploring Coordinate Systems

Understanding GIS Data Attributes and Attribute Tables

uhwWwN e

Objective: Explore and Understand data structures, file types,
geodatabases, coordinate systems, and attributes

Spatial analysis, which encompasses all the operations performed on geographic data
that add value, is a crucial aspect of GIS. Spatial analysis tools allow the user to analyze
the patterns and relationships of the various data. An understanding of the concepts of
data structures, the variety of file types, geodatabases, coordinates systems, and
attributes is necessary in the design and the function of spatial analysis.

There are a variety of file types within the GIS realm:

e shapefiles — a data format for vectors

e points —single coordinate pair to define location

e lines —uses an ordered set of coordinates to define location
e polygons — formed by a connected set of lines

e raster —represents continuous objects

Discrete and Continuous objects:

e discrete — individually distinguishable, doesn’t exist between observations (ie.
streams, lakes)
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Lab 1: Reviewing the Basics of Geospatial Data

e continuous — exists between observations, represents data of a continuous
nature (ie. elevation, temperature)

Data Management Options:
e geodatabase — storage container for GIS data
e feature dataset — collection of feature classes
o feature class — collection of common features

Lab Settings

Required Virtual Machines and Applications

Windows Machine User Account Train

Windows Machine User Password Trainlng$
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Lab 1: Reviewing the Basics of Geospatial Data

1 GIS Data Structures and File Types

We will examine the properties of several data layers to identify their data structure and
file types.

1. Loginto the computer, using the information provided in the Lab Settings
section.

2. The data for this lab is located on the lab machine at: Shared Drive\GST 102\Lab
1. Open Windows Explorer and create a folder called GST 102. Copy the Lab 1
folder from the shared drive to your newly created GST 102 folder on the
C:\ drive. Close down Windows Explorer.

3. Click Start->All Programs->ArcGIS->ArcCatalog 10.1. ArcCatalog will open. Click
on the Connect To Folder button and create a connection to your C:\GST
102\Lab 1 folder.

4. Looking at the Catalog Tree on the left hand side of the screen, open and

expand the GST 102\Lab 1 folder. You should see 9 files and 1 database in the
display window as is shown in the screenshot below.

8 ArcCatalog - CAGST 102\ Lab 1 | P |

File Edit View Go Geoprocessing Custornize ‘Windows Help

& oo B x| HiEEEQBEEED I, :

CAGST 1024Lab 1 v
o 2 [ 2
Catalog Tree X | Comterts | Preview | Deseription
= CF Folder Connections
= £ CAGST 102\ab 1 Mame Type
# 3 MHD.gdb 61 14HD g1b | File Geodatabase
(2] BTS Airportshp [%BTS Airport.shp Shapefile
[E) st46_d00.shp [E) st48_dn0.shp Shapefile
il texasdem_tsms.img BBltexasdern_tsms.img Raster Dataset
) TX_PRECIP DL JAR.shp B TH_PRECIP_01_JAM.shp Shapefile
% zﬁgiﬁ&*zgx“a [ET_PRECIP_10_OCT.shp Shapefile
e @ txjmain,h]ﬂghade,t;msp.tif [EJTH_PRECTP_ANNUAL shp Shapefile
= THDOT_ARPRT_PMT.shp [ t_terrain_hillshade_tsmz.tif Raster Dataset
(&) THDOT ARPRT_POLY.shp [ TxDOT_ARPRT_PNT.shp Shapefile
£ CAGST 103Lab § [EITxDOT_ARPRT_POLY.shp Shapefile
(] Toolboxes
& Eﬂ Database Sercers
# [l Database Connections
# [ GIS Servers
® 5 My Hosted Services

7/31/2013 Copyright © 2013 NISGTC Page 4 of 15



Lab 1: Reviewing the Basics of Geospatial Data

1.1 Identifying Data Structure Type

1. ldentify the data structure type of the NHD.gdb file by examining the file's
properties. Select the file and right click->Properties. This is shown in the screen
shot below. You can also find file information by selecting the file in the list of
files in the Catalog Tree. For some files, this may be an easier way to find the

information.

You will see that the file's data structure type is Geodatabase.

Database Properties @
General | Domaing

File type of NHD.gdb
shown in Properties

) o
window

Mame:

C:\GST 1024 ab 1ihHD.gdb
Type: File Geodatabase

Distributed Geodatabase Status

This is not a replica geodatabase,

Configuration Keywords

Click the button for a list of all keywords defined For this database,

Configuration Keywords.,.,

Upgrade Status

This 9.2 geodatabase can be upgraded to the ArcGIS release you are
currently using to support additional capabilities,

Upgrade Geodatabase I

2. Click the plus sign next to the NHD.gdb file to see the contents within the

Cancel Lpply

geodatabase as well.
3. Complete the table below by examining the properties of the remaining files and
identifying their data structure type.

File

Data Structure Type
(Geodatabase, Feature Dataset, or Feature Class)

NHD.gdb

Geodatabase

TX_PRECIP_10_OCT

Hydro_ NHDnGEO

NHDLINE

TXDOT_ARPRT_POLY

TX_PRECEP_ANNUAL

7/31/2013
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Lab 1: Reviewing the Basics of Geospatial Data

1.2 Identifying GIS File Types

We will determine if a layer is composed of vector or raster data. If it is a vector layer,
we will determine whether it is a point, line, or polygon vector type. If it is a raster layer,
we will determine whether it is discrete or continuous.

1. Identify the data structure type of the tx_terrain_hillshade_tsms file by
examining the properties. Select the file and right-click->Properties.

pasyrm]
|‘ Raster Dataset Properties - @ B
General | Key Metadata
Property Value i
= Data Source
Raster tx_terrain_hillshade_tsms, tif
Data Type File System Raster
Folder CiiUsersikristinatDeskiop\RickiGST 102 - Spatial Analys.., |5
= Raster Information
Columns and Rows 4300, 4200
Mumber of Bands 1
Cell Size (%, 1) 281,4116493, 281,3245256
Uncompressed Size 19.23 MB
Format TIFF
Source Type Generic Swikch ko
Pixel Type unsigned inkeger
Pixel Depth 3 Bit
MoData Yalue Edit...
Colormap absent
Pyramids level: 5, resampling: Mearest Meighbor Build. ..
Carmpression MNone
Mensuration Capabilities  Basic i
[ [1]3 ] I Cancel I Apply

You will see from the file properties that the file's data type is Raster. This raster shows
depth by shading a randomly-selected side opposite a light source. Review discrete
versus continuous data and determine whether the data shown in this raster fits in the
discrete or continuous category.
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Lab 1: Reviewing the Basics of Geospatial Data

2. Complete the table below by examing the properties of the remaining files.

File Type Point, Line or Discrete or
File (Raster or Polygon? Continuous?
Vector) (vector layers only) (raster layers only)
tx_terrain_hillshade_tsms Raster

TXDOT_ARPRT_PNT

NHDFLOWLINE

NHDAREA

TX_PRECIP_01_JAN

NHDWATERBODY

st48_doo

NHDLINE

texasdem_tsms

Question 1: What do texasdem_tsms and tx_terrain_hillshade_tsms each
represent? How are these GIS file types similar and how are they different?

Question 2: How many feature datasets are in the NGD.gdb geodatabase?

7/31/2013
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Lab 1: Reviewing the Basics of Geospatial Data

2

Create a feature dataset within a geodatabase. This helps us to combine similar

Geodatabases

features in an organized manner.

1. To create a feature dataset within the NHD.gdb, right-click->New->Feature
Dataset. Name the new dataset NHD_dataset. Import the
GCS_North_American_1983 as the coordinate system in Geographic Coordinate

Systems->North America.

s =

Mew Feature Dataset

23|

T | Type here ta search

Choose the coordinate swstem that will be used For ¥Y coordinates in this data.

- q39-|(;j",:'[

Geographic coordinate systems use latitude and longitude coordinates on a spherical model
of the earth's surface. Projected coordinate systems use a mathematical conversion to
transForm latitude and longitude coordinates ko a bwo-dimensional linear system,

£ Guam 1963

) Helle 1954

| ) MARCARID SOLIS

Qﬁ Mexican Daturn of 1993
) NAD 1927

£ NAD 1927 (CEQTT)

) NAD 1927 (Definition 1976)
L AD 1983

€ NAD 1983 (2010

A nan 0o ferDTne

m

Current coordinate system:

GCS_Morth_American_1983
wKID: 4269 Autharity: EPSG

Angular Unit: Degree (0,0174532925199433)
Prime Meridian: Greenwich (0.0}
Drakturn: O_Morth_American_1953
Spheroid: GRS_1980
Semimajor Axis: 6378137.0
Semiminor Axis: 6356752,3141403556
Irverse Flattening: 298,257222101

| < Back |[ Mext =

| |

Cancel

2. Complete the dataset, accepting all default settings, by clicking Next until you

7/31/2013

reach Finish.

Import the NHDAREA feature class from the Hydro_ NHDnGEO dataset into the
dataset you just created by right-clicking on the file NHD_dataset->Import-

>Feature Class(single).
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Lab 1: Reviewing the Basics of Geospatial Data

4. The Input Features should indicate the NHDAREA Feature Class and the Output
Location default may be kept as is. Name the Output Feature Class hydro.

LI |

#, Feature Class to Feature Class—

| L e

s

Input Features

Cubpuk Location

Qutput Feature Class
hydrio

Expression {optional)

~

Ci\Users|Kristing) DeskbopiRick)GST 102 - Spatial AnalysisiLearning Modulesi1 - Reviewing the Basics of

Cii\UsersiKristing) Deskbopt Rickliz3T 102 - Spatial AnalysisiLearning Modulest 1 - Reviewing the Basics of

m

Field Map {optional)

- COMID (Lang)

¥)- FDATE (Dake)

7)- RESOLUTION {Long)

GMIS_ID {Text)

GMIS_MAME (Text)

¥l AREASOKM (Double)
ELEWATION (Double)
FT¥PE {Long)

- FCODE (Long)

()

.

[ Ok l l Cancel

] [Envirnnments... ] [ Show Help == ]

5. Import the NHDLINE feature class into the dataset you created as well, name it
hydroline.

Question 3: What is a reason one might put these layers in a Feature Dataset, instead
of just a Geodatabase?

7/31/2013
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Lab 1: Reviewing the Basics of Geospatial Data

3 Coordinate Systems
We will identify the coordinate systems for several files.

1. Identify the coordinate system of the tx_terrain_hillshade_tsms file by examining
the properties. Select the file and right-click->Properties. See screenshot below
to see where to find where to locate the coordinate system. If the name of the
coordinate system is partially cut off by the Edit. . . button, click on the Edit. ..
button to view the entire name, then click Cancel.

Raster Dataset Properties @
General | Key Metadata

Property Yalue o
Baktom FRCERa R

= spatial Reference Morth_american_1983_Lambert_Conformal Edit...
Linear Unit (@wmuLLLg)
angular Unit Degree (0.0174532925199433)
false_easting 1000000
false_northing 1000000
central_meridian -100
standard_parallel_1 27 41 BERRERREEEEZ
standard_parallel_2 34,91 666666666666
latitude_of _arigin 31, 16666666666601
Datum D_Morth_American_1983

[l Statistics Options -

= Band_1 =
Build Parameters skipped colurns: 1, rows: 1, ignored walue(s):
Min 58
Manx 223
Mean 142,35344394165
Std dev, 20.61061 1586426 il
Ok | Cancel | Apply

2. Complete the table below by examining the properties of the remaining files and
identifying their coordinate system.

File Coordinate System

North American 1983 Lambert Conformal

tx_terrain_hillshade tsms X
— - - Conic

NHDAREA

texasdem_tsms

BTS_Airport.shp

3. Close ArcCatalog.
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Lab 1: Reviewing the Basics of Geospatial Data

3.1 Project to a Different Coordinate System

When performing spatial analysis, it may be necessary to project a shapefile to a
different geographic coordinate system.

1. Start ArcMap, creating a new blank map.

2. Add the shapefile BTS_AIRPORT.shp to your data by clicking the Add Data
button and browsing for the shapefile.

3. To identify the coordinate system of the shapefile, right-click->Properties and
navigate to the Source tab. In here, you will be able to see the Geographic
Coordinate System.

Layer Properties @

General | Source | Selection | Display | Symbology | Fields | Definition Query | Labels | Joins & Relates| Time | HTML Popup

Extent
Top: 36.508358 dd

Left: -106,641105 dd Right: -93.741844 dd
Bottom:  25.906834 dd
Data Source
Data Type: Shapefile Feature Class -
Shapefile: C:4E5T 1024Lab 1\BTS_Airport.shp
Geametry Type: Paink
Coordinates have Z values: No
Coordinates hayve measures; Io E

Geograghic Coordinate System:  GCS_Morth_american_1983 I

Draturn: L= L= D 1= L e

Prime Meridian: Greenwich

Angular Unit: Degree b
[

Set Data Source. ..

ok J[ Comcel || b

Question 4: What is the current coordinate system of this data?

4. Let’s say for purposes of our analysis that we would like to change the
coordinate system of the BTS_Airport.shp layer.

5. The tool we use to do this is in ArcToolbox, and it is named Project.

6. To find the tool, click on the Geoprocessing tab in your main menu. Then click
on Search For Tools. You can then type the word “project” into the search field
and click on the search icon. Several results will show up. Click on the eighth
one down that says Project (Coverage) (Tool). It describes the tool’s ability to
change a layer’s coordinate system, which is what we want. Click on Project, or
the file path below its description. Then double-click on Project to launch this
tool. If the search method doesn’t work, try clicking on Geoprocessing ->Data
Management Tools ->Projections and Transformations ->Feature -> double
click

7. Use this tool to project the BTS_Airport.shp layer to NAD83, UTM Zone 14N
(found in Projected Coordinate systems ->UTM->NAD 1983)by filling out the
dialogue box so it looks like the one shown below:
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Lab 1: Reviewing the Basics of Geospatial Data

T e — = el

Input Dataset or Feature Class il
Cisers\KristinalDeskiophspatialanalysis|bx_airports\BTS_Airport. shp @

Input Coordinate Syskem {optional)
GECS_Morth_American_1983

Cutput Dataset or Feature Class

CUsersikristinal Deskiop spatialdnalysis|tx_airportsiBTS_Airpart_Project. shp
Cukput Coordinate System

MAD_1983_UTM Zone 14N

m

B ©

Gaeographic Transformation {optional)

= (=] [x] [#]

-

QI ] [ Cancel ] [Envimnments... ] [ Show Help == ]

8. Click OK.

9. In ArcMap, add the shapefile named st48_d00.shp as was done for the
BTS_Airport.shp in Step 3. Dismiss warning. Now, add the
TxDOT_ARPRT_PNT.shp shapefile.

Question 5: What is the coordinate system of the st48_d00.shp shapefile?
Question 6: What is the coordinate system of the TxDOT_ARPRT_PNT.shp shapefile?

Question 7: What is the coordinate system of the data frame (to figure this out, right-
click on “Layers”)?
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4 GIS Data Attributes and Attribute Tables

1. In ArcMap, open the attribute table for the TxDOT_ARPRT_PNT.shp shapefile by
right-click->Open Attribute Table.

Question 8: How many records are in this table?

Question 9: How many attributes does each point in this shapefile have?
2. Open the attribute table for the st48_d00.shp shapefile.

Question 10: How many records are in this table?

Question 11: How many attributes do the polygons in this shapefile have?
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Conclusion

In this lab, you learned how to decipher between the various file types, project files into
specific coordinate systems, create feature datasets and feature classes within a
geodatabase, and review attributes in an attribute table. An understanding of various

data types is a necessary step in spatial analysis.

Discussion Questions

1. What is the importance of coordinate systems? Why are there so many different
coordinate systems and map projections?

2. Describe the pros and cons of rasters and vectors.
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