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Introduction

QGIS is an Open Source Geographic Information System (GIS) option. QGIS is an part
of the Open Source Geospatial Foundation (OSGeo) and can run on Linux, Unix, Mac
OSX, Windows and Android and supports numerous vector, raster, and database

formats and functionalities.

QGIS provides users the functionality to analyze and edit spatial information, in addition
to map creation. QGIS supports both raster and vector layers; vector data is stored as
either point, line, or polygon features. Multiple formats of raster images are supported,

and the software can georeference images.

QGIS supports shapefiles, coverages, personal geodatabases, dxf, Mapinfo, PostGIS,
and other formats. Web services, including Web Map Service and Web Feature

Service, are also supported to allow use of data from external sources.

QGIS integrates with other open-source GIS packages, including PostGIS, GRASS
GIS, and MapServer. Plugins written in Python or C++ extend QGIS's capabilities.
Plugins can geocode using the Google Geocoding API, perform geoprocessing
functions similar to those of the standard tools found in ArcGIS, and interface with

PostgreSQL/PostGIS, SpatiaLite and MySQL databases.

https://qais.org/en/site/index.html



https://qgis.org/en/site/index.html

Tutorial Data

1. Download the data here:

https://drive.google.com/drive/folders/1rWy1f4 XTdIYUhD20OXpSIZDYjeFcnyZF

2. Save to your C: drive or main drive that you can easily locate
3. Unzip the folder
4. You will see two folders VectorData and RasterData

5. You will also see a file ending in .csv

Text Delimited Table

School_Demographics.csv — taken from data.nashville.gov (Nashville Open Data
Portal). Shows Current student enroliment and demographic information for Metro
Nashville Public Schools (MNPS) locations.

Vector Data (Shapefiles)

Vector data is split into three types: polygon, line (or arc) and point data. Polygons are
used to represent areas such as the boundary of a city (on a large-scale map), lake, or
forest.

Polygon features are two dimensional and therefore can be used to measure the area
and perimeter of a geographic feature. Polygon features are most commonly
distinguished using either a thematic mapping symbology (color schemes), patterns, or
in the case of numeric gradation, a color gradation scheme could be used. Line (or arc)
data is used to represent linear features. Common examples would be rivers, trails, and
streets.

Line features only have one dimension and therefore can only be used to measure
length. Point data is most commonly used to represent nonadjacent features and to
represent discrete data points. Points have zero dimensions; therefore, you can
measure neither length or area with this dataset. Examples would be schools, points of
interest, and in the example below, bridge and culvert locations. Point features are also
used to represent abstract points. For instance, point locations could represent city
locations or place names.


https://drive.google.com/drive/folders/1rWy1f4_XTdIYUhD2OXpSlZDYjeFcnyZF

Polygons:
School_Districts.shp — taken from data.nashville.gov (Nashville Open Data Portal).
Contains outlines for Davidson County School Districts.

Buildings.shp - Nashville, Tennessee Building Footprints: Metropolitan GIS taken from
koordinates.com

Lines:
Street_Davidson.shp — Nashville, Tennessee Road Centerlines: Metropolitan GIS
taken from koordinates.com

Points:
Potholes.csv — delimited text file taken from data.nashville.gov (Nashville Open Data
Portal). Service requests to hubNashville (311) from residents and visitors.

Raster Data

Raster data consists of cells which represent values. The resolution of a raster dataset
is determined by the size of the cells. For example, a 2.5m resolution DEM, like the
ones used in this exercise, means that each cell that makes up that raster is 2.5m by
2.5m. There are two major types of raster data, discrete and continuous. Discrete raster
data tends to be categorical, whereas continuous raster data is representative of a
surface.

In this exercise we will look at continuous raster data in the form of digital elevation
models (DEMs) and digital surface models (DSMs). Data for this exercise was
downloaded from the TN State data repository at: https://thmap.tn.gov/.

1730653NE.img
1730653NW.img


https://tnmap.tn.gov/
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Getting to Know the QGIS Interface

@ Untitled Project - QGIS - +
Project Edit !iener Settings Plugins Vector Raster Database Web Processing Help

SELL ALYy 1S 35 - D% T - M-
a@V. i =3 ® 2

Browser @R
LETHO
Faverites e

b [&] Home
r [y

@ GeoPackage

/# Spatialite E
» @ PostGIs

P MssQL

&% b2

B WMS/WMTS
b 6 XYZ Tiles

@ wes
a7 WFs E
£ ows

Layers @R
o @ u T |F 3 )

Q, Type to locate (Ctrl+K) Ready Coordinate | 131,-412 % Scale | 1:1 - maqniﬁer 100% 2| Rotation |00 =| V| Render @ EPSG4326 )

Menu bar: Access to various QGIS features using a standard hierarchical menu.
Toolbars: For interaction with the map, layers, attributes and selections.

Browser Panel: A spatial file browser allowing drag and drop content into the map frame.
Layer Panel: Controls the map layers, their order, and visibility.

Map View: View spatial data

CRS/Coordinate Bar: Change coordinate reference system on the fly and coordinate
display



Vector Data

Adding data

Navigate to VectorData folder in the browser panel (If the browser panel is not visible
right click the top menu and select the Browser Panel.)

1. Select Zipcodes.shp and drag to the main view or to the layer panel
2. Select School_Demographics.csv and add to the map

Projection of Layers and Project

QGIS automatically reads projection information (i.e., the Coordinate Reference System
[CRS)), if available, from respective layer files. For shapefiles, it relies on the “.prj” file;
for raster data, it is often embedded in the file. If you load data without built-in projection
information (e.g., a Delimited Text File), it generally assumes a geographic coordinate
system (Lat/Long), and uses the World Geodetic Survey 1984 (WGS84) datum, or may
use the Project CRS the user to specify. It is always a good idea to check that the
projection information is interpreted correctly by QGIS.

By default, QGIS uses “Projection on the Fly” — for visualization (but not necessarily
analysis) of multiple layers in different CRSs, they are automatically transformed to be
in the same coordinate space.

Look to the bottom right corner of your viewer. Notice the EPSG (coordinate system

designation code). To change the CRS of your map, click the world icon %0 next to the
designation code.

BGV./® 1B ® 2 B




Then select EPSG: 4326 (WGS84)

[ ] [ ] Project Properties | CRS

Project Coordinate Reference System (CRS)

No jection (or unk / Earth
Filter
ly used dii
Coordinate Reference System Authority ID =
Israel 1993 / Israeli TM Grid EPSG:2039
¥ Defauit Styies DHDN / 3-degree Gauss-Kruger zone 3 EPSG:31467
NADB3 / New Jersey (ftUS) EPSG:3424
B8 Data Sources WGS 84 / PDC Mercator EPSG:3832
- NAD83 / Tennessee (ftUS) EPSG:2274
g Relations WGS 84 / Pseudo-Mercator EPSG:3857
WGS 84 EPSG:4326 =
Variables ] D
Coordinate reference systems of the world Hide deprecated CRSs
@ Macros
& Coordinate Reference System Autharity ID =
QOIS Server Voirol 1879 (Paris) EPSG:4821
WGS 66 EPSG:4760
WGS 72 EPSG:4322
WGS 72BE EPSG:4324
WGS 84 EPSG:4326
WGS72 IGNF:WGS726 -

‘ D
Selected CRS WGS 84

Extent: -180.00, -90.00, 180.00, 90.00
Projd: +proj=longlat +datum=WGS84 +no_defs

Datum Transformations

=] |4

Source CRS _Source datum transform _ Destination CRS _Destination datum transform

Help Apply Cancel OK

Working with Attribute Tables

1. Open Attribute Table for School_Demographics.csv by right clicking the layer >
Open Attribute Table

[ ] [ ] School_Demographics :: Features Total: 167, Filte
/ = o ¢ g b T @ & D BE e
S == o School Year School Level School ID School Name State School ID ZIP
LIPS > 50 4 ~
ks - s et 1 19-20 Charter 652 Purpose Prep 8046 37228
(13 s [
e ¢ 2 18-20 Elementary S... 395 Harpeth Valle... 300 37221
. = 3 19-20 Middle School 130 Bellevue Mid... 40 37221
Lo (o Leyer T 4 19-20 High School 615 John Overto... 395 37220
‘;"Shcw o e 5 19-20 Elementary S... 235 Crieve Hall El... 145 37220
Fhow Fasiire coumt 6 19-20 Elementary S... 500 Robert E. Lill... 420 37218
Copy Layer
Rertoma L #yer 7 [19-20 Elementary ... 152 Ivanetta H. D... 7010 37218
L Duplicate Layer
- Remove Layer... 8 |19-20 Middle School 783 Creswell Mid... 700 37218
J Toggle Editing g 19-20 Elementary S... 240 Cumberland ... 150 37218
Filter...
Set Layer Scale Visibility... 10 |19-20 Elementary 5... 735 Una Element... 655 37217
Set CRS ’
o ; 1 19-20 Charter 668 Rocketship U... 8070 37217
i ' 12 [19-20 Elementary S... 122 Lakeview Ele... 430 37217
— 13 19-20 Elementary S... 345 Glenview Ele... 265 37217
14 |18-20 Elementary S... 335 Glengarry Ele... 255 37217
15 |19-20 High School 705 Stratford STE... 620 37216




2. Close attribute table.

3. Open the attribute table for Zipcodes.

[ NON ] Zipcodes :: Features Tota
< & T E & [
objectid po_name shape_star shape_stle zip

15.00000000... NASHVILLE 6579013.438... 21013.19233... 37219
55.0000000... NASHVILLE 1071962039.... 253501.2995... 37218
46.0000000... GOODLETTS... 416047.4550... 2648.68502.. 37072
23.0000000... PEGRAM 1900364.756... 7047.826758... 37143
18.0000000... FRANKLIN 69608.0... 28995.8283... 37064
17.00000000... NASHVILLE 639505?: 241372.3112... 37221
42.0000000... JOELTON 56522.61145... 2319.807423... 37080
3.00000000... NASHVILLE 188884682.... 75820.99782... 37216
1.00000000... MADISON 596553400....| 178783.0248... 37115

0 11.00000000.. BRENTWOOD  174978422.0... 159760.6942... 37027

1 9.00000000... NASHVILLE 200664795.... 93180.29225... 37204

4. Note what field is the same in both datasets.

Creating a Join

1. Join the two tables based on their common field to view data from both tables
simultaneously. Select Zipcodes and right click = Properties = Join €

Setting Value

. [ oK ) Add Vector Join
R
Join layer School_Demographics ~
¥ Join field e ZIP .
3 Target field e zip -
v, | Cache join layer in virtual memory
f
>
e Dynamic form
- » || Editable join layer
=] b | Joined Fields
b || Custom Field Name Prefix
B
¥

Cancel oK.

&| (=

Help style || Apply Cancel oK




Click the green plus button to create a new join. The ‘Add Vector Join’ screen will
appear. This screen will recognize that join is being performed between the shapefile
and the School_Demographics table. Select the ZIP field as the Join Field and the and
the zip field as the Target Field from the shapefile.

Setting

WS- 24a@

|
g
L
&

Value

[ =N ]

Join layer

Join field

Target field

Add Vector Join

School_Demographics

ave ZIP

e Zip

v Cache join layer in virtual memory

Dynamic form

[ 3 Editable join layer

P Joined Fields

> Custom Field Name Prefix

f
bt

Create new join

& =
Help

Style = Apply

Cancel

0K

Cancel

0K

Matching field from csv

Matching field from shape

2. Click Apply to execute the join and then OK to close Layer Properties.

3. Check the attribute table for Zipcodes

LK)
o &
objectid po_name shape_star
15.00000000... NASHVILLE 6579013.438...
55.0000000... NASHVILLE 1071962039....
46.0000000... GOODLETTS... 416047.4550...
23.0000000... PEGRAM 1900364.756...
18.0000000... FRANKLIN 46969608.0...
17.00000000... NASHVILLE 128839505_9:
42.0000000... JOELTON 56522.61146...
3.00000000... NASHVILLE 188884682....
1 MADISON
0 11.00000000.. BRENTWOOD 174978422.0..
1 9.00000000.. NASHVILLE 200664795...
2z 2 NASHVILLE 1537063.5.
3 10.00000000... NASHVILLE 1001364029....
4 45.0000000.. GOODLETTS... 3337338.44..
5 30.0000000.. BRENTWOOD  24460979.9...
6 54.0000000.. NASHVILLE 73920091.14...
7 47.0000000.. GOODLETTS... 1094968706...

T E %K

shape_stle

21013.19233...
253501.2906...
2648.68502...
7047.826758...
28995.8283...
241372.3112...
2319.807423...
75820.99782...
... 178783.0248...
. 159760.6942...
. 93180.29225...
. 75782.86211...
310224.9134...
9724.506184...
30401.64961...
58759.2436...

226242.454...

zip
37219

37218
37072
37143
37064
vl
37080
37216
37116
37027
37204
37206
37209
37072
37027
37212
37072

Zipcodes :: Features Total: 57, Filtered: 57, Selected: 0

-]

NULL
19-20
19-20
NULL

NULL

19-20
19-20
19-20
19-20
19-20
19-20
19-20
19-20
19-20
19-20
19-20

19-20

seh

NULL
Elementary S...
Elementary S...
NULL

NULL
Elementary S...
Middle School
High School
Elementary S...
Elementary S...
Elementary S...
Elementary S...
Alternative L...
Elementary S...
Elementary S...
Special Educ...

Elementary S...

NULL
500
610
NULL
NULL
395
470
705
710
370
765
755
116
610
370
397
610

Sch
NULL
Robert E. Lill...
Old Center El...
NULL
NULL
Harpeth Valle...
Joelton Middle
Stratford STE...
Stratton Ele...
Granbery Ele...
Waverly-Bel...
Warner Elem...
W.A. Bass Alt...
Old Center El...
Granbery Ele...
Harris-Hillma..

Old Center El..

NULL
420
536
NULL
NULL
300
385
620
625
200
755
675
126
536
290
302
535
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4. What do you notice? Scroll across to see more data.

Export to New File

1. Right click Zipcodes layer - Save Features As

r— y
Layers [=]E5)
o @l ® T &-F @D

E| Sr_zhnnl_nemographics

v Zipcodes
' Zoom to Layer

@2 Show in Overview
Show Feature Count
Copy Layer
Rename Layer

L] Duplicate Layer

', Remove Layer...
Move to Top
Open Attribute Table

;// Toggle Editing
Filter...

Set Layer Scale Visibility...

Set CRS L4
Export 4 Save Features As...
Browser Styles ’
GRTY® Properties... Save as Layer Definition File...
- [ VectorData | saveasqois Layer Style File...

== PR T T U I PR e smps e T

2. Make sure you click the ... to locate the data file folder for this exercise and save to
that folder.



[ JeN )

Save Vector Layer as...

Format ESRI Shapefile
File name \
Layer name

CRS EPS5G:4326 - WGS 84

Encoding UTF-8

V| Add saved file to map

¥ Select fields to export and their export options

Name Type
V| objectid Real

V| po_name String
| shape_star Real
v| shape_stle Real
V| zip String

v School_Dem String

Select All Deselect All
¥ Geometry
Geometry type Automatic -
Help Cancel
As: || Joined_Demo
Tags
4 oo~ | B VectorData =
I\
b RasterData
A S VectorData
#= Applications
Deskto
= E Personal »
@ Documents Presentation Templates L
0 Downloads )
5 Presentations >
¢ iCloud Drive Professional >
B GitHub PROJECTS >

QGIS_Data
@ Creative Clou...

qgis-example
R
RS Resources

| ocations

[ erebus's Mac...

|;'| Box Tools... =

New Folder

Cancel

[ Save

12



3. Call the new file Joined_Demo. Make sure the format is ESRI Shapefile and the

CRS (Coordinate Reference System) remains at EPSG: 4326-WGS84.

Format ESRI Shapefile
File name )/Events/QGIS Workshop/VectorDatafVector_Data/Joined_Demo.shp
Layer name

CRS EPSG:4326 - WGS 84

Encoding UTF-8

v Add saved file to map
¥ Select fields to export and their export options

Name Type
v/ objectid Real
V| po_name String
v shape_star Real
v/ shape_stle Real
V! zip String
V| School_Demographics_School Year String

Select All Deselect All

¥ Geometry
Geometry type Automatic
Help Cancel

4. Turn off the original zipcodes layer by unchecking it's box in the layer pane or remove

it by right clicking the layer and choosing ‘Remove Layer’.

Symbolizing by Unique Values

1. Make sure the original zipcodes layer is unchecked (not visible)-> right click

Join_Demo layer > Properties >
Symbology «*

EE "P® <« 9%0D BEI-A

Classify | & | = | Delete Al
P Layer Rendering

Help

Style -

Apply

Advanced -|

Cancel oK

Coortinats| 870113950581 B §
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2. Drop down the top menu and change the symbol type to Categorized. Set the
Column drop down to School D_1 attribute, which corresponds to the type of school.
Select the Classify button at the bottom left of the toolbox. Select Apply and OK.

| 2 Categorized
W Column st School D1 -l|e

Symbol | [Tlchange...

Color ramp ‘ Random colors

Symbol ~ Value  Legend

Altern... Alternative Learning Center
Charter Charter

Eleme... Elementary School

High ... High School

Middl... Middle School

Speci... Special Education

QOther  Other

<
L]

<))
[ L] |

\ Classify H§| \EH Delete All | |Aduanced B
P Layer Rendering

Help H Style '|| Apply | | Cancel H
L —

Coordinate | -87.0113,36.0581 | $5 S|

The new map should look as below, with some potential color variations.

Q@ PpLpRPRPALABREIEL A& -BHaRAEE#*E=-0 -

icYtro

= 3 VectorDota
+ L lorashville-tn-buiding-footprints- SHP
+ [ ke-nashville-tn-pavement-SHP.
+ - k-united-states-of-america-Siayers-SHP
b~  kn

59 Joined Demo.shp

®
3 downiosd.ong
5 Metro_Nashuille_Public_Schools_Enrolmant_and_ Demox
3 QOIS Poster.png

QGISpng

¥ QOIS highest res png

1iagend snios ramoved. Coortinae| s0 7008350508 & Scol 192083+ @ Mgt 00 3 notson 00- D Vi S psoans @




Select by Expression

1. On the top menu bar find the Selection tool, drop down the selection box—>Select by
Expression

NeEERRY O LN Ja | NILE~ LEEH =00

—_—

Y g

Select Features by Value...

a2 Select Features by Expression...
Select All Features

Invert Feature Selection

2. In the Expression box expand the Fields and Values sections to browse for the zip
value. Click ‘All Unique’ to pull up a list of all the possible zip code options. Create an
expression that is zip = pick a zipcode > click select features to make your selection.

Expression Function Editor

. Search Show Values e
=+ - A LG) ,
-~
= '37138' > Aggregates Double-click to add field name
> Arrays to expression string.
» Color Right-Click on field name to
» Conditionals open context menu sample
» Conversions value loading options.
» Date and Time Note
v Fields and Values Loading field values from WFS
NULL layers isn't supported, before v
1.2 objectid ettt
abc po_name Values @ Search
1.2 shape_star All Unique 10 Samples
1.2 shape_stle
oasssss———) 2b< zip e —
abe School_Demographics_Schoo... 37152
: 37189
abc School_Demographics_Schoo... 37201
abe School_Demographics_Schoo... 37203
abc i
. zc:oo:_gemograp:!cs_zchoo”. 37204 =
DA preview: 0 - -c. oo'__ emograp. !cs__tatg'.“ ey O PO
Help Zoom to Features | &7 Select Features ¥  Close
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3. The selection will be highlighted in yellow

QR ALHMNPPLAAERER 0o -EfiawRE#*Z= u
@- A

B %

v ex

vAnY -3

“v

‘Atamatve Lewring Centar
Cameniiey sehaol
Schost

Special Education

HE
i

icrsto

Comton 0L (@ Sede 19200 - et O B 030 DV e S s @

Start a new project
1. Project > New
Clipping

1. Add Streets_Davidson.shp (drag file) to map view.

QAL RAPPRALRBIER e -HHeHEEE¥ 2 =-7 T
@- 23

[OF%

Layers 8%
CAeYi-R20

Vv~ Strests Davidson

W Zipcod:
© School_Demographics.

Browser L]
scY®o
= 71 VectorData
fox-nashville-tn-building-footprints-SHP
Kox-nashville-tn-pavement-SHi
kx-united-states-of-america-Slayers-SHP.

9 Sehool_Demographics.csv
= Strets_Davidson.shp
(2 Zipcodes.shp
3 buldings.she
9 buildingst.shp
G hubNashville_311_Service Requests.csv
3 Potholes.csv

¥ download.png

(2 Metro_Nashwille_Public_Schools_Enroliment_and_Demoy
3 QGIS Posterpng

¥ QGiS.png

¥ QGIS_highest res.png v

Type to locate (XK  featurels) ssected on layer Joined Demo.
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2. Add the Potholes.csv as a delimited text layer by choosing Layer - Add Layer >
Add Delimited Text Layer.

{ayer]| settings Plugins Vector Raster Database Web MMQGIS Processing
¢, Data Source Manager %L

>

>

Embed Layers and Groups...
Add from Layer Definition File... e B TR
. Add PostGIS Layers.
~, Add SpatiaLite Laye:
Add MSSQL Spatial Layer...

%4 Add/Edit Virtual Laye
i Add WMS/WMTS Layer...

2 Add ArcGIS MapServer Layer...
[ Add raster for interactive georeferencing
%, Add WCS Layer...

. Add WFS Layer...
Save As... 4. Add ArcGIS FeatureServer Layer...
Save As Layer Definition File...

Remove Layer/Group

& Open Attribute Table
/ Toggle Editing

/" Current Edits

Filter...
<= Labeling

+ Show in Overview
Show All in Overview
» Hide All from Overview

3. This will open the ‘Data Source Manger’ window. Browse to your file and choose
CSV as the format. Make sure to set the x and y fields with Longitude and Latitude
accordingly and then click Add.

Data Source Manager | Delimited Text

File name i QGIS a/

B Browser

- g Vector Layer name potholes Encoding |UTF-8
b ¥ File Format

" Mesh

sz Mes 8 CSV (comma separated values)

9:; Delimited Text Regular expression delimiter

‘4 GeoPackage Custom delimiters

#
4™ SpatiaLite v Record and Fields Options

4 PostoresaL Number of header lines to discard 0 : Decimal separator is comma
s MssaL v/ First record has field names Trim fields

D82, os2 v/ Detect field types Discard empty fields
m Virtual Layer ¥ Geometry Definition

‘ﬁ WMS/WMTS ! Point coordinates X field Longitude

No geometry (attribute only table) DMS coordinates

Well known text (WKT) ¥ field | Latitude
-E;—_ wes

| s Vs Geometry CRS EPSG:4326 - WGS 84

x ArcGIS Map Server

jp ArCGIS Feature Server
= Ge 1 .~




The data should add to the map as a point layer, as displayed below.

Q2L RPPALBRIER G -Hia-mME#* I = - @-
@G> 2=
13 %«

Layers.

ieY*t0
= 71 VectorData
kx-nashville-tn-building-footprints-SHP
kx-nashville-tn-pavement-SHP
kx-united-states-of-america-Slayers-SHP
= I VectorData
2 Joined_Demo.shp
2 potholes.csv
4 School_Demographics.csv

(2 buildings1.shp

(2 hubNashville_311_Service_Requests.csv
(= Potholes.csv

(2 potholest.shp

¥ download.png

(2 Metro_Nashville_Public_Schoots_Enrollment_and_Demoy
¥ QGIS Poster.png

¥ QGIS.png

¥ QGIS_highest_res.png

te (%K 0 feature(s} selected on layer Joined_Deme. - 2 . D ViRende S escane @

3. Right click the new potholes layer - zoom to layer

Clipping

Let’s clip Davidson county street layer (Streets_Davidson)
There are several ways to clip, but we are going to clip by selection.

1. Create a new polygon layer to represent the area of interest (AOI) for our study of
potholes by going to Layer > Create Layer - New Shapefile Layer

Layer| settings Plugins Vector Raster Database Web MMQGIS Pr
1, Data Source Manager ®L
Create Layer (2 % New GeoPackage Layer...  0#N
Add Layer > . New Shapefile Layer...

Embed Layers and Groups... /. New SpatiaLite Layer...
Add from Layer Definition File...

+ New Temporary Scratch Layer...

- Save Layer Edits
. Current Edits

Save As...

Save As Layer Definition File...

B Remove Layer/Group ®D
B Duplicate Layer(s)

Set Scale Visibility of Layer(s)

Set CRS of Layer(s) o%c

Set Project CRS from Layer

Layer Properties...

Filter... ®F
@ Labeling

.+ Show in Overview
Show All in Overview
. Hide Al from Overview
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3. In the ‘New Shapefile Layer’ window, navigate to the vector data folder and name the
new shapefile Study_Area. Change Geometry type to polygon. Name new field as
Area.

File name nts/Spring_2020/Events/QGIS Workshop/VectorData/Vector_Data/Study_Area.shp
File encoding UTF-8 -
Geometry type Polygon -
‘ Include Z dimension Include M values
EPSG:4326 - WGS 84 x
New Field

Name |Area
Type 1be Text data -
Length 80 Precision

Add to Fields List

Fields List
MName Type Length Precision
id Integer 10

6. Draw your AOI around where the potholes are. Right click Study_Area >Toggle
editing

v| © potholes
v/ [ study p--~
v| — streets ~ Zoom to Layer

s‘;h“'_m‘ ©2 Show in Overview
Show Feature Count
Copy Layer
Rename Layer
[} Duplicate Layer
1 Remove Layer..
Move to Top
Open Attribute Table
L
»

# Current Edits

Set Layer Scale Visibility...
Set CRS

Browser Export

12 T ®( Styes
Properties...

= . e
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7. Right click in the tool bar area to open the toolbar and panel options. Check the
digitizing toolbar to turn it on, and it will appear alongside the other toolbars.

Panels
Advanced Digitizing Panel
Browser (2) Panel
\dentify V Browser Panel E
d4  GPS Information Panel
V Identify Results Panel
Layer Order Panel

Feature

Layer Styling Panel

vV Layers Panel
Log Messages Panel
Overview Panel
Processing Toolbox Panel
Results Viewer Panel
Spatial Bookmark Manager Panel
Statistics Panel
Tile Scale Panel
Undo/Redo Panel

Toolbars

Advanced Digitizing Toolbar

V Attributes Toolbar

v Data Source Manager Toolbar
Database Toolbar

Vv Help Toolbar

vV Label Toolbar
Manage Layers Toolbar

Vv Map Navigation Toolbar

V Plugins Toolbar

V' Project Toolbar
Raster Toolbar

Mode C Shape Digitizing Toolbar
View Snapping Toolbar
gnifier 100% 5 Rotation 0.0 v Vector Toolbar
v Web Toolbar

8. Now select the Add polygon feature tool and draw a rectangle around the area
where the potholes are.

- 7 VectoOata
+ 1 konashuite-tn-bullding-footprints-SHP.
Jox-nashvite-tn-pavement. S
Jox-urited- states-of- america- Siayers-SHP.

Scheol_Demographics.cav
Stroets Duidson sho

PubNashyite_311._Service Requests.cov
Potholes.cov

potholest sho

Stroats.sho.

tree_canopy.sho.
¥ downiosd.png
Metro_Nashille_Public_Schoois_Enroliment and_Demor T 15, L ¢ ]
¥ QGIS Posterpng e e I, A
¥ ciSang 5 f ] | =

0 tesnurais sanctnd on lpee Stwey Ares Contnn 86A1WIR1N (B Sesks 122202 | @ Magnter 00X *| Aowtien 00 Ve Descans @




9. Once you draw your box right click and select ok to complete your drawing.

¥ Streets Davidson

‘m
School_Demographics

Contrae -tosern s % Scwe 1102 - | @ Magnier 100%

10. Turn off editing. = right click Study_Area -> turn off editing - Save changes to
layer

Clip Streets to Area of Interest

1. Select Streets_Davidson layer - Vector - Geoprocessing tools - Clip

Vector Raster Database Web MMQGIS Processing Window
| 2 quickosm

Geoprocessing Tools Buffer...
Geometry Tools Clip...

Analysis Tools Convex Hull...
Data Management Tools

Difference...
Research Tools

Dissolve...

Intersection...

Symmetrical Difference...
Union...

Eliminate Selected Polygons...

Call the new clipped layer Clipped_Streets
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e e Clip

Parameters | Log

Input layer
Streets_Davidson [EPSG:3857]

Overlay layer

Study_Area [EPSG:4326]

Clipped
fUsers/johnssc5/Documents/Spring_2020/Events/QGIS Workshop/VectorData/Clipped_Streets.shp

V| Open output file after running algorithm

r 0%

Help Run as Batch Process...

‘| clip

This algorithm clips a vector layer using
the features of an additional polygon
layer. Only the parts of the features in
the Input layer that fall within the
polygons of the Overlay layer will be
added to the resulting layer.

The attributes of the features are not
modified, although properties such as
area or length of the features will be
modified by the clipping operation. If
such properties are stored as
attributes, those attributes will have to
be manually updated

Close Run

2. Turn off all layers except Clipped_Streets and Potholes.

Change basic symbology

1. Right click clipped streets - Properties > Symbology. Select a color that is a good

representative of a street

simple biue fne Save Symbol  Advanced

Style Apply Cance! ox

Coorrass 868394361798 B  Scof

Note: You may to need to reorder layers

Creating a Heat Map

1. Right click Potholes.shp—> Layer Properties - Symbology. Drop down to Heatmap

symbology type. Change the color ramp to a red ramp and change the opacity

(transparency) to 50%.

22



* Heatmap =
Color ramp g
L E) Radius 10.000000 || Millimeter ~

Maximum value  Automatic

Weight points by  +t< Additional > &

Rendering quality Best Fastest

2D EEI-AE

|/} v Layer Rendering

)| opacity -— 50.0%
. Layer Feature
Normal ~ | Normal
Draw effects
Contral feature rendering order
Help Style - || Apply Cancel oK

The heat map should display as below.

\\\\\\

31 festure(s] selectad on ayer potholes Coordnate -86767353614078 §5 Sce 16307 - | @@ Magatier 100% % Rousen 00° DV nde Dwscans @

Select by Location

Add the Joined_Demo layer back into the map using the ‘Add Data’ button. Change the
symbology of the Potholes layer back to a single symbol. Examine the distribution of
potholes within the various zip code boundaries.
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Project Edit View Layer Settings Plugins Vector Raster Web Mesh Progessing Help

NEERRY O@PLHAPPD Q RBLOES &
BV B Ly g T - R 2

rowser
LeT®o

7' Favorites
» [ Spatial Bookmarks
» [&] Home
e
» I

& GeoPackage

£ Spatialite

POSIGIS

P nissaL

@oracle

@ os2
» &8 WMS/WMTS

» = Hospitals
> G XYZ Tiles

_ = OpenstreetMap

fayers
e A ¥ E>ARO
v © potholes
+ [l Joined Demo

1. Click on the Joined_Demo Layer in the layers pane to set it as the active layer for
selections. Click the Identify tool in the main toolbar and use it to identify each of the

zipcodes in which a pothole falls.

Project Edit Wiew Layer Settings Plugins Vectgr Raster Web Mesh Progessing
DEERRY VPALAPP KB BN o - EERE =,
LL AN Y g o - g R

rowser
QaT®oe
' Favorites
» 1" spatial Bookmarks
» [6] Home
O
» Loy
& GeoPackage
SpatiaLite
W rosiis
P mssal
@ Oracle
£ osz
- G WMS/WMTS
» = Hospitals
~ G XVZ Tiles
N " OpenStreetMap

 ayers
CASTE-BAN
W © potholes
+ [l oined Demo

Pracessing Toolbox
PO T X

Q search..

+ (5 Recently used
@ cartography
@ Database
@ File tools
(@ Graphics
@ Interpolation
G Layer tools
@ Network analysis
@ Raster analysis
(@ Raster terrain analysis
@ Raster tools
G Vector analysis
@ Vector creation
@ Vector general
(@ Vector geometry

+ (3 Vector averlav
Identify Results

7 2= 5= Bv 3

Feature
~ Joined_Demo
~ po_name
» (Derived)
* (Actions)
objectid
po_name
shape_star
shape_stle
zip
» po_name

Mode Current layer
View Tree N

Value

NASHVILLE

54.0000000000000000000000000000000
NASHVILLE
73920091.1477050781250000000000000...
58759.2436543323783553205430507659 ..
ErFak

NASHVILLE

Help
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2. Use the Select Features by single click or area tool to select the 37212 zipcode
shape. The selected area will show up in yellow.

Project Edit View Layer Settings Plugins Vectar Raster Web Mesh Progessing Help
DEERRE ULPLAPRPP RQARBLNR &6 -H-&-LEERI =0
L LAV N 5 & bt B Dl B R 2

|Browser

QIv=*Te

¢ Favorites E
» % spatial Backmarks
+ 6] Home
r ey
» oo
@ GeoPackage
/7 Spatialite
WrosGis
P mssaL
@ Oracle
sz
v G WMSWMTS
» = Hospitals
- G0 XYZ Tiles
R ¥ OpensStreetMap =
Layers
YASTH-RA0
v © potholes
+ M Joined Demo

3. We are going to select all the potholes that are within the 37212 zip code. Confirm
Joined Demo is selected - Vector - Research Tools 2 Select by Location.

Project Edit View Layer Settings Plugins [[NaRY Baster Web Mesh Progessing Help

D EFEe, (i @ F Geoprocesing Tooks ' el -E-e-EERIs T

Geometry Tools »

‘@AM Ly Research Tools il Cremte Grid. ® - B
Browser Analysis Tools by L 0
GEY®e Data Management Tools act Layer Extent..

7 Favorites
» U7 Spatial Bookmarks
» (8] Home
» DOca
» Doy

i+ Random Points in Extent.
andom Paints in Layer Bounds...
2 Random Points Inside Polygons...
> Random Selection..

@ GeoPackage andom Selection Within Subsets...
# Spatialite gular Points__
W rostais
P mssaL
@ Oracle
DB2
- B wWMs/WMTS
» = Hospitals
- @ XYZ Tiles
" OpenstreetMap -
Jayers.
CA®TE-BAL
v © patholes
[l Joined Demo

Select potholes as the layer to select features from, choose intersect as the geometric
predicate, selected Joined_Demo as the comparing feature, and be sure to check the
box that says ‘Selected Features Only’ under the comparing feature. This ensures we
only select potholes in the 37212 zipcode.
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(2 Select by Location

Parameters Log

Select features from
" potholes [EPSG:4326]

Where the features (geometric predicate)

‘Select by

location

This algorithm
creates a selection
in a vector layer.

v intersect touch The criteria for
selecting features is
contain overlap based on the spatial
. relationship between
disjoint are within each feature and the
equal cross features in an

additional layer.
By comparing to the features from

(93oined_Demo [EPSG:4326] v/ .| o
-]
v/ Selected features only

Modify current selection by

creating new selection A

0% Cancel

Run as Batch Process... Run | Close Help

Creating a Map Layout
The map is complete and now to add the cartography and export it.

1. Create a new layout by navigating to Main menu - Project - New Project Layout

Project Edit View

| G
New from Template

= Open...
Open From
Open Recent

Close

5 Save
5 Save As...
Save To

Properties...
Snapping Options...
Import/Export

[# New Print Layout...
[ New Report...
Layout Manager...
Layouts




2. Name the map Layoutl and the screen will open to a new layout with the following
elements.

Project/Data View

*Faed Dess

Map Layout

% .I N -' F f .- B I I ms  Unda History
] Elements

. .

o Insert Data Frame Export options

a—» North Arrow

s P Title/Text View/Zoom —
:7—’Legend Layout MemProperties  Guides  Atas
i=—»Scale

e Properiies

145

Properties/Editing

x: 805888 mm y:B1622mm  page:1 136.6% - |-

3. Draw a new Data Frame in the middle of the layout and add Title, Scale Bar,
Neatline and North Arrow

TYPES OF SCHOOLS

tis  Cudes  Alles

177601 m y: -208605 mm page: 1 1058%
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Raster Data

Adding and Merging Raster Data using Digital Elevation Models (DEM)

Step 1. Add the DEMSs to the map.

Add the 2 DEM raster files to the QGIS project using the ‘Open Data Source Manager’

Q@ “WorkshopTest - QGIS

Project Edit View Layer Settings Plugins Vector Baster Database Web Mesh Progessing MMQGIS
BRRS ORI PRALRBLER
RV, 2w B w =

Help

Processing Toolbox

L

Choose Raster, and browse the directory to the file path and select the two
files, 1730653NE.img & 1730653NW.img. Select Open and then Add.

img

= za 3 -
B8 8 B2 P ia Lo

R@QV. 20 @
Browser
cSY®o0
». Favorites
» C:\Users\robbinnn\Docume
¥ Spatial Bookmarks
¥ Project Home
6] Home

»
N
»
»
» Doa
»
8
N
8

@ GeoPackage
/ Spatialite
@ rostals
P mssat
@ Oracle
@8 os2
» @ wMs/WMTS
v @ XYZ Tiles
# Bing VirtualEarth
¥ CartoDb Dark Matter
¥ CartoDb Positron
¥ Esti Boundaries Places

A% Mesh

« Delimited Text

« PostgresQL

=~y T~

®R 2Omrzs B ®

Source type
® File Protocol: HTTP(S), doud, etc.

Source

Raster Dataset(s)

Q Open GDAL Supported Raster Dataset(s)

- .4 QWorkshopTestPrj > RasterData

Organize ~ New folder

New Folder »

Test
Outputs

~ V W Esri Gray (dark)

« »
ISpatial Bookmark Manager g
PLee % Oracle
IName “ Group xMi B pe2
g ContigUSA P4 Virtual Layer
LayoutExtent
.l WMS/WMTS
D mState 222 @
Hwes
« WES
‘ &R ArcGIS Map Server
Layers @e ArCGIS Feature Server
teYivBRO

4 GeoNode

@ OneDrive
DataforQWorkst
QWorkshopTesti

@ OneDrive - Vandes

= This PC
3D Objects
= Desktop
7 Documents
& Downloads
$ Music

& Pictures

8 Videos

File name:

1730653NEimg
1730653NW.img

2 Nash_DEM_merged.tif

& Nash_DSM.tif

“1730653NW.img" “1730653NEimg" ~

Al files (%)
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Your map should have two rasters over the Fort Negley area and Peabody College.

(@ *WorkshopTest - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh MMQGIS Processing Help

DeEREH BeLLR PR BUER & -W-a -G CMIas-9M-
REV:AW B~ S 8= &R com3E &
Browser e®

RY®O

v ¢ Favorites 2

» [] C:\Users\robbinnn\Docume
1" Spatial Bookmarks
¥ Project Home
[8] Home
e\
oA
OR
CIva
B z\
@ GeoPackage
f Spatialite
@ Postals
P mssaL
@ Oracle
2 b2
» @ WMS/WMTS
v & XYZ Tiles
=" Bing VirtualEarth
=" CartoDb Dark Matter
=" CartoDb Positron
=" Esri Boundaries Places
=" Esri Gray (dark)
=" Esri Gray (light)
=" Esri National Geographic
=" Esri Ocean
=" Esri Satellite
=" Esri Standard

" Cori Tarrain X
< »

Layers e®
cARTYEYRAD
~ v/ ¥ 1730653NE
W 22038
657.74
v [V B 1730653NW
W 298.69
636

Step 2: Merge the two images into one continuous raster DEM.
Open the ‘Merge’ (GDAL) tool by browsing the Raster tab-> Miscellaneous-> Merge or
by searching for ‘Merge’ in the Processing Toolbox pane.

Q *WorkshopTest - QGIS
Project Edit View Layer Settings Plugins Vector i€SEW Database Web Mesh Processing MMQGIS Help

0 [ 4 ) & » o ;] g ﬁ] Raster Calculator... i L X T =~ @~

Align Rasters...
BR@\Vo LW @ ) & com 3 &

Analysis

Browser @@

LeTHe Projections

- Favorites - Miscellaneous 3 ¥ puild Virtual Raster...

» [] C:\Users\robbinnn\Docume Extraction » | B Raster Information...

v [I"] Spatial Bookmarks Conversion 7 Merge.. A

» (¥ Project Home .'. Build Overviews (Pyramids)...

» [6] Home B2 Tile Ind.

y [Jca &2 Tile Index...

» [ODA

» D EN\
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In the ‘Merge’ tool window, select the two .img files you added to the project as your
input layers, keep output data type as Float32 (same as the input .img files) and set an
output location to your local C drive and call this Merged_Nash_DEMs. Run the tool.

(& Merge

Parameters Log
Input layers
2 elements selected
Grab pseudocolor table from first layer
Place each input file into a separate band
Output data type
Float32
v Advanced parameters
Input pixel value to treat as "nodata" [optional]
Not set
Assign specified "nodata” value to output [optional]
Not set
Additional creation options [optional]

Profile | Default

Name Value

& | | = | Velidate Help

Additional command-line parameters [optional]

Merged
C:/Users/robbinnn/OneDrive/DataforQWorkshop/Test/Merged_Nash_DEMs.tif

0%

Run as Batch Process... Run Close

Cancel

Help

The output will be automatically added to the map and should looks as follows:
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Q *WorkshopTest - QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh MMQGIS Processing Help

DEERRY QPRI PR BHLER @a-W-u-F #¥ = T~

L A AL - o= R eOomskr B *®

Browser e®
oRrY=®o
v 3¢ Favorites
» [ C:A\Users\robbinnn\Docume
» I Spatial Bookmarks
&) Project Home
[6] Home
O
Coa
COr
Cva
Oz
@ GeoPackage
f SpatiaLite
@ rostGlis
P mssaL
@ Oradle
2 b2
> wMs/WMTS
v @ XYZ Tiles
- Bing VirtualEarth
=" CartoDb Dark Matter
=" CartoDb Positron
" Esri Boundaries Places
= Esri Gray (dark)
=" Esri Gray (light)
=" Esri National Geographic
=" Esri Ocean
" Esri Satellite
=" Esri Standard

" Fcri Tarrain
< »

v vvvvwvw

Layers e®
yB®TVEvRRRO
v |V = Merged Nash DEMs
W 42065
656.67

Creating a Hillshade

Step 1: Create a hillshade from the DEM.

Find the ‘Hillshade’ (GDAL) tool by opening the Raster tab -> Analysis -> Hillshade or
search for ‘Hillshade’ in the Processing Toolbox pane.

Q WorkshopTest - QGIS

Raster
Raster Calculator...
Align Rasters...

Project Edit View Layer Settings Plugins Vector

hEAREE [OeppXHIF
L AR

Browser ax
QRET®O
- ‘;‘i'{ Favorites

» [ C\Users\robbinnn\Docume

Database Web Mesh MMQGIS Progcessing Help
: B #Z =~ [T~

a5 - oY E=¥4 &=
Analysis ;h Aspect...

;k( Fill nodata...

H Grid (Moving Average)...
h‘ Grid (Data Metrics)...

Projections 4

Miscellaneous

-

Extraction

4 [m Spatial Bookmarks Conversion h‘ Grid (Inverse Distance to a Power)...
» [ Project Home h, Grid (Nearest Neighbor)...
b [&] Home -
» [y i Hillshade...
» DA I‘I Near Black...
» CIE FJ‘ Proximity (Raster Distance)...
y R 7 Roughness...
» O il Sieve
» D Z\ 1]
@ GeoPackage ;EK Slope...
/? SpatiaLite & Topographic Position Index (TPI)...

' PostGIS ;k‘ Terrain Ruggedness Index (TRI)...
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Set the input layer as the Merged_Nash_DEMs. Set the output location to your local C
drive and name the new raster Hillshade Nash. Leave the other presets and run the
tool.

(2 Hillshade X

Parameters Log
Input layer -
=" Merged_Nash_DEMs [EPSG:6576] v ([

Band number

Band 1 (Gray) v
Z factor (vertical exaggeration)
1.000000 =

Scale (ratio of vertical units to horizontal)
1.000000 <
Azimuth of the light

315.000000 >
Altitude of the light
45.000000 =

Compute edges

Use ZevenbergenThorne formula instead of the Horn's one
Combined shading

Multidirectional shading

v Advanced parameters

Additional creation options [optional]

Profile | Default >

Name Value

% | | = | Validate Help

Additional command-line parameters [optional]

Hillshade
C:/Usersfrobbinnn/OneDrive/DataforQWorkshop/Test/Hillshade_Nash.tif

V' Open output file after running algorithm

0% Cancel

Run as Batch Process... Run Close Help

The output will be directly added to the map and should looks like below:
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Q@ *WorkshopTest - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh MMQGIS Progessing Help

BRR ORI PR G JLre e X ¥ =-Pm-
aeV.se B o o ® ~omsy H ©
Browser -
iSY®2O
= Favorites

» C\Users\robbinnn\Docume

¥ Spatial Bookmarks
¥ Project Home
&) Home

»
»
»
»
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»
»
»
»

@ GeoPackage
/7 Spatialite
@ rostGis
P mssal
@ Orade
@ o2
» @ wms/WMTS
~ @ XYZ Tiles
¥ Bing VirtualEarth
¥ CartoDb Dark Matter
¥ CartoDb Positron
¥ Esri Boundaries Places
« »
Spatial Bookmark Manager B®
rPree
Name ~ Group xMi
U Contigusa
U tayoutExtent
P mstate 22z

Layers
“EST E 3 S
~ V ¥ Hilishade Nash
| B
255

Analyzing the DEM

Step 1: Derive a slope raster from the DEM.

Find the ‘Slope’ (GDAL) tool by browsing to the Raster tab -> Analysis -> Slope, or
search for ‘Slope’ in the ‘Processing Toolbox’ pane.

Q WorkshopTest - QGIS
Project Edit View Layer Settings Plugins Vector Qatabase Web Mesh MMQGIS Processing Help
0 R M e e I ¥+ Raster Calculator... R B, BT =v M~
%@\(ﬁ #® w Align Rasters... i = @ ang gz
Analysis
Browser a® .
Oev®e Projections ¢t Fill nodata...
- Eavorites - Miscellaneous i: Grid (Moving Average)...
» [ C:\Users\robbinnn\Docume Extraction i: Grid (Data Metrics)...
» @ Spatial Bookmarks Conversion E Grid (Inverse Distance to a Power)...
>[4 Project Home i: Grid (Nearest Neighbor)...
» [8] Home P
» DI CA com Hillshade...
» DA o] Near Black...
» CIE\ \ 3 Proximity (Raster Distance)...
» R @ Roughness...
» CIvA e
y O uu Sieve...
& GeoPackage  Slope..
ﬁ SpatiaLite ;& Topographic Position Index (TPI)...
@ rostals @ Terrain Ruggedness Index (TRI)...
P mssaL
@ Oracle
DB2
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Set the Merged_Nash_DEMs as the input raster and set an output location to the
Raster folder. Call the new raster Slope_Nash. Leave all other tool parameters the
same and run.

(& Slope

Parameters Log

Input layer

=" Merged_Nash_DEMs [EPSG:6576]

Band number
Band 1 (Gray)
Ratio of vertical units to horizontal
1.000000
Slope expressed as percent instead of degrees
Compute edges
Use ZevenbergenThorne formula instead of the Horn's one
v Advanced parameters
Additional creation options [optional]

Profile | Default

& | = | Validate Help

Additional command-line parameters [optional]

Slope
C:/Users/robbinnn/OneDrive/DataforQWorkshop/Test/Slope_Nash.tif
v Open output file after running algorithm =
Cancel

Run as Batch Process... Close Help

The slope raster will be added to the display and should look like below:



Q *WorkshopTest - QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh MMQGIS Processing Help

NEERRY QLR PRE el e Im-o
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Browser B®
QRY®*6
w Favorites
» [ C:\Users\robbinnn\Docume
" Spatial Bookmarks
[¥ Project Home
[&] Home
e
JbA
&
Cva
Oz
@ GeoPackage
/ Spatialite
@ postals
P mssat
@ Oracle
& os2
» @ wms/wMmTS
v & XYZ Tiles
¥ Bing VirtualEarth
= CartoDb Dark Matter
=" CartoDb Positron
=" Esri Boundaries Places
=" Esri Gray (dark)
=" Esri Gray (light)
=" Esri National Geographic
:" Esri Ocean
=" Esri Satellite
=" Esri Standard

" Ceri Tarrain X
<« >

vy v vvvevewvw

Layers B®
CEE 2 ¢ £ =
v W " Slope Nash
Ho
76.5595

Step 2: Find the average slope of the area.
Right click on the Slope_Nash layer and choose ‘Properties.’

Io e.Nas (;\ Zoom to ayer I
76.5595 c’g Show in Overview
v /| i Merged_Na Copy Layer
W 420.65 Rename Layer
, " f—fifi.f;ade g‘:"\‘ Zoom to Native Resolution (1009%)
N :.- Aspect Stretch Using Current Extent
- i Slope ! Duplicate Layer
. 0 |1 Remove Layer...
vV zi:f:turet Change Data Source...
Ho Set Layer Scale Visibility...
2 Set CRS »
4 Export 4
6
Hs Styles
- :.' 1730653N Properties...
i it -
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In the Information section of the Properties, look at the statistics to determine the

average slope.

6 Information

Q Layer Properties - Slope_Nash | Information X

Information from provider

3% Source Name
Path

% Symbology CRS
Extent

& Transparency Unit
2= Histogram Width
- Height

Q‘/ Rendering Data type
‘GDAL Driver

@& Pyramids Description
' ‘GDAL Driver
l Metadata Metadata
Legend Dataset

g Description

QGIS Server Compression
Band 1

More information
Dimensions
Origin

Pixel Size

Identification

Slope_Nash

C:\Wsersirobbinnn'OneD rkshop\Test\S
EPSG:6576 - NAD83(2011) / Tennessee (ftUS) - Projected
1730503.0000000000000000,657378.0000000000000000 : 1744503.0000000000000000,661378.0000000000000000

e\DataforQWao

feet

5600

1600

Float32 - Thirty two bit floating point
GTiff

GeoTIFF

C:/Users/robbinnn/OneDrive/DataforQWorkshop/Test/Slope_Nash.tif

STATISTICS_APPROXIMATE=YES

STATISTICS_MAXIMUM=76.559478759766

STATISTICS_MEAN=4.9503193490948 (s
STATISTICS_MINIMUM=0

STATISTICS_STDDEV=5.7126298388719

STATISTICS_VALID_PERCENT=87 47

LRI

.

AREA_OR_POINT=Area

X 5600 Y: 1600 Bands: 1
1.7305e+06,661378
2.5,-2.5

[T

Style ~

oK Cancel Apply Help

Step 3. Generate an aspect raster.
Find the ‘Aspect’ (GDAL) tool by opening the Raster tab -> Analysis -> Aspect or search
for ‘Aspect’ in the Processing Toolbox pane.

(2 *WorkshopTest - QGIS
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[ Project Home

[6] Home
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CIva

CIza

@ GeoPackage

fSpatiaLite

@ postcls

P mssal
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vy ¥ v wvwvwyvwyw

Project Edit View Layer Settings Plugins Vector

NI BRS¢ [ %= Raster Caleulator... i
Align Rasters...

Raster

Database Web Mesh MMAQGIS Processing Help

Analysis > i Aspect...

:ﬁl‘ Fill nodata...

h':_ Grid (Moving Average)...

i':_ Grid (Data Metrics)...

E‘; Grid (Inverse Distance to a Power)...
h':_ Grid (Nearest Neighbor)...

% Hillshade...

I‘I Near Black...

Projections
Miscellaneous
Extraction

Conversion

A _7‘ Proximity (Raster Distance)...

& Roughness...

W Sieve...

:ﬁl‘ Slope...
:ﬁl‘ Topographic Position Index (TPI)...
:ﬁ Terrain Ruggedness Index (TRI)...
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Choose the Merged_Nash_DEMs as the input layer and set an output location to your
local C drive. Name the new raster Aspect_Nash. Leave all other presents and run the
tool.

8 Aspect

Parameters Log

Input layer

=" Merged_Nash_DEMs [EPSG:6576]

Band number
Band 1 (Gray)
Return trigonometric angle instead of azimuth
Return 0 for flat instead of -9999
Compute edges
Use ZevenbergenThorne formula instead of the Horn's one
v Advanced parameters
Additional creation options [optional]

Profile | Default

% | = Validate Help

Additional command-line parameters [optional]

Aspect
C:/Users/robbinnn/OneDrive/DataforQWorkshop/Test/Aspect_Nash.tif
V| Open output file after running algorithm

GDAL/OGR console call

gdaldem aspect C:/Users/robbinnn/OneDrive/DataforQWorkshop/Test/Merged_Nash_DEMs.tif C:/Users/robbinnn/OneDrive/
DataforQWorkshop/Test/Aspect_Nash.tif -of GTiff -b 1

Cancel

Run as Batch Process... Help

The output should be added to the map and should appear as below:
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Working with Raster Calculator

Raster calculator is an essential tool for manipulating raster data to create new rasters
or reclassify rasters. In this example we will use our Nashville DEM and a LIDAR
derived digital surface model (DSM) to create a canopy height model (CHM).

Step 1: Add the Nash_DSM to the map from the file path:
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Step 2: Open the ‘Raster Calculator’ tool by going to the Raster tab -> Raster Calculator
or search for ‘Raster Calculator’ in the Processing Toolbox pane.
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Conversion

Step 3: Using the ‘Raster Calculator’ we are going to create a new raster layer that
represents the CHM. The CHM is calculated as follows CHM=DSM-DEM. In the tool
window, specify an output location and choose GeoTiff as the Output format. In the
expression window, write “Nash_DSM@1”- “Merged_Nash_DEMs@1”. The raster
names have a @1 after them because they all contain only one band. If you wrote the
expression correctly you should see it say ‘Expression valid’ at the bottom of the tool

window. Click OK.

(2 Raster Calculator

Raster Bands

1730653NW@1
Aspect_Nash@1
Aspect@1
Hillshade_Nash@1
Hillshade@1
Merged@1
Merged Nash DEMs@1
Nash_DSM@1

Slope@1
Slope_Nash@1
Curvature Classification@1

v Operators

abs
Raster Calculator Expression

['Nash DSM@1" - "Merged Nash DEMs@1"

Expression valid

Result Layer

X min 1730463.00000
Y min 657258.00000
Columns | 1408 = Rows 423

Qutput CRS EPSG:6576 - NAD83(2011) / Tennessee (ftUS)

Qutput layer ers\robbinnn\OneDrive\DataforQWorkshop\Test\CHM_Nash
Qutput format GeoTIFF

Selected Layer Extent
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Y max  661488.00000
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The new layer should be added to the map and should appear as below:
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Additional Material

Installation

Recommended: Download the most recent version of QGIS available, with the most
recent features, or the most recent Long-Term Release (Stable), which is designed to
be maintained with bug-fixes and such for the next three release cycles. Long term
releases might not have the newest features found in the most recent version, but focus
is broader stability across time.

S DISCOVERQGIS  FORUSERS  GETINVOLVED  DOGUMENTATION _

3.4.15LTR

Download for Windows <
Download for macOS <
Download for Linux <
Download for BSD <
Download for Android <

For Windows users:

Download and run the standalone installer, available here:
https://qgis.org/en/site/forusers/download.html (QGIS Standalone Installer Version
3.4). Choose 64 of 32 bit based on your computer.

For Mac OS users:

Download and run the standalone installer, available here:
https://qqis.org/en/site/forusers/download.html (QGIS Standalone Installer Version
3.4). Choose 64 of 32 bit based on your computer.

For Linux Users:

Follow instructions provided here:
https://qqgis.org/en/site/forusers/alldownloads.html#linux.
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Add a Background Layer

When we import spatial data, we often like to visualize them over some sort of
background layer, such as aerial imagery, or a simple map. This allows us to
identify if layers are being displayed in approximately the right location, and it can
help with some preliminary interpretation of data. For this exercise, we will utilize
the QuickMapServices Plugin.

» Click on “Web” from the menu bar at top, navigate to “QuickMapServices Plugin”
-> “Search QMS?”; the search panel for this plugin will appear.

- By default, some Google layers will be available to load. If you click “Add”
while selecting any specific layer, the newly added background layers will
appear as the bottom-most layer.

o You can also use the Search bar to find map services that
are made available in this plug-in (e.g., search for Google,

Bing, or Open Street Map).

Changing Projections (CRS)

For many operations it is necessary to have all layers in the same CRS; even if it is not
necessary, it can help speed-up processing considerably. The DEM has elevation in
meters, according the layer's metadata, and it is in a geographic projection (Lat/Long,
NADS83). However, for computing some derivatives of elevation such as Slope, it is
helpful to have the horizontal units the same as the units for elevation. Thus, we will
work in a projection that is also defined in meters, the Albers Equal Area Projection.
This projection may cause some distortion in shape, but maintains accurate area
measurements. This is just a demonstration, and in doing your own work, it is important
to consider how spatial distortions may manifest in different projections.

The steps for converting the CRS of raster and vector layers are somewhat different.
Furthermore, when converting the CRS of raster layers, it is important to think about

how resampling may cause distortion.
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