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Part A. Introduction to QGIS

1. QGIS

o QGIS is a free and open source cross-platform (Windows, Mac OS, Linux, BSD, and
Android) Desktop Geographic Information System (GIS)

o QGIS can help users create, edit, visualize, analyze, and publish geospatial data

o QGIS integrates with other open source GIS software, including but not limited to
PostGIS, GRASS GIS, and MapServer

o QGIS supports shapefiles, coverages, file or personal geodatabases (only feature class),

many raster formats (e.g., .tif, .img, etc.), and many other formats (e.g., PostGIS layers

and SpatiaLite layers, GPX layers, etc.)

2. QGIS vs. ArcGIS

o QGIS — free and open source software, more stable, less analysis tools, multi-platform

o ArcGIS — commercial software, less stable, more analysis tools, single-platform

3. Start to Learn QGIS

o Graser, A. 2016. Learning QGIS, 3rd ed. Packt Publishing, Birmingham, UK.
o Mastering QGIS, Menke, K., Smith, R. Jr., Pirelli, L., and Van Hoesen, J. Mastering
QGIS, 2nd ed. Packt Publishing, Birmingham, UK.
o Graser, A., Mearns, B., Mandel, A., Ferrero, V. O., and Bruy A. QGIS: Becoming a GIS
Power User. Packt Publishing, Birmingham, UK.
o Website
e  QGIS Workshop http://maps.cga.harvard.edu/qgis/

e QGIS Tutorials and Tips http://qgistutorials.com

o Online Education

e Udemy Introduction to GIS https://www.udemy.com/gis-for-everyone/

e Udemy Learnt to use QGIS https:// www.udemy.com/draft/149366/




Part B. Getting Started with QGIS
1. Download QGIS

(1) Go to www.ggis.com

(2) You will see a website looks like this; click on “Download Now” to go to the download page

DISCOVERQGIS ~ FORUSERS ~ GETINVOLVED  DOCUMENTATION

QGIS

A Free and Open Source Geographic Information System

Create, edit, visualise, analyse and publish geospatial information on Windows, Mac, Linux, BSD (Android coming soon)

Download Now Support QGIS

PROJECT NEWS

Latest Project Blog Posts (blog.qgis.org)

(- 2018103112 - MacOS specific bug fxing campaign

Get Started Get Involved Learn More

(3) Select the latest version that is compatible with your operating systems to download;
preferably 64-bit; the long term release version is the most stable one for your choice

English v

DISCOVERQGIS ~ FORUSERS  GETINVOLVED ~ DOCUMENTATION

INSTALLATION DOWNLOADS  ALL RELEAS|

Download for Windows

QGIS in 0SGeodW:

& {*} 0SGeod4W Network Installer (64 bit)
i <‘*’> 0SGeo4W Network Installer (32 bit)

In the installer choose Desktop Express Install and select QGIS to install the /atest release.
To get the long term release (that is not also the latest release) choose Advanced Install and select qgis-itr-full
To get the bleeding-edge development build choose Advanced Install and select qgis-dev-full

Standalone installers from OSGeo4W packages.

Latest release (richest on features).

i ¢ QGIS standalone Installer Version 3.2 (64 bit)

)
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QGIs Standalone Installer Version 3.2 (32 bit)
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Long term release repository (most stable):

7
& ;N ) QGIS Standalone Installer Version 2.18 (64 bit)
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(4) Click on the QGIS Standalone Installer Version 2.18 (64 bit) and the web browser should be

able to automatically download the installer

CSHORT X

l @ Downlosd QGIS « {+]
e

C @ httpsy/qgis.org/en/site/forusers/downioad htmi#

* DE® O :
oiscoveraais  roruseas  ceriwvowen  ocuwennon  (GEEIID o v B
Download QGIS for your platform

Binary packages (installers) are available from this page.

The current version is QGIS 3.2.3 'Bonn’ and was released on 14.09.2018.

The long-term repositories currently offer QGIS 2.18.24 'Las Paimas'

QGIS is available on Windows, MacOS X, Linux and Android.

We are currently in feature freeze preceeding the release of QGIS 3 4. Please consider testing the prereleases. See road map

INSTALLATION DOWNLOADS = ALL RELEASES ~ SOURCES

Download for Windows

QGIS in OSGeodW:

& 0SGeo4W Network Installer (64 bit)
Y/

®

& 0SGeo4W Network Installer (32 bit)
Y/

In the installer choose Desktop Express Install and select QGIS to install the /atest release.
To get the long term release (that is not aiso the latest release) choose Advanced Install and select qgis-itr-full
To get the bleeding-edge development build choose Advanced Install and select qgis-dev-full

Standalone installers from OSGeo4W packages

Latest release (richest on features)

F QGIS Standalone Installer Version 3.2 (64 bit)

D)

3
a
&

QGIS Standalone Installer Version 3.2 (32 bit)

,
9]

md

Long term release repository (most stable):

& ’V) QGIS Standalone Installer Version 2.18 (64 bit)

2. Install QGIS
(1) Double click the installer; QGIS Setup Wizard will pop up; click Next to start the installation

process; you will see a few dialogues including the License Agreement, Installation Location,

and Components to Install, etc.

r D
# QGIS 2.18.24 'Las Palmas’ Setup [ESREE

Welcome to the QGIS 2.18.24 'Las
Palmas' Setup Wizard

This wizard will guide you through the installation of QGIS
2.18.24 'Las Palmas'.

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.




Z QGIS 2.18.24 'Las Palmas' Setup T — =l

Please review the license terms before installing QGIS 2.18.24 'Las Palmas'. *‘

Press Page Down to see the rest of the agreement.

License overview:

1. QGIS E]
2. ECW Raster Plugin for GDAL

3. MrSID Raster Plugin for GDAL

4. Orade Instant Client

5. SZIP compression library

1. License of 'QGIS'

If you accept the terms of the agreement, dlick I Agree to continue. You must accept the
agreement to install QGIS 2. 18.24 'Las Palmas'.

Mullsoft Install System v2,50

< Back |Il&ee||€moel|

Choose Install Location “
Choose the folder in which to install QGIS 2.18.24 'Las Palmas'. *_‘

Setup will install QGIS 2. 18.24 'Las Palmas' in the following folder. To install in a different
folder, dick Browse and select another folder. Click Next to continue.

Destination Folder

Space required: 1.6GB
Space available: 208.7GB

Nullsoft Install System v2,50




2 cos 21824 s v e I e

Choose Components
Choose which features of QGIS 2.18.24 'Las Palmas' you want to install. ’&

Check the components you want to install and uncheck the components you don't want to
install. Click Install to start the installation.

Select components to install: Dscmbon
Position your mouse
D North Carolina Data Set over a component to
[[] south Dakota (Spearfish) see its description,
[] Alaska Data Set
Space required: 1.6GB
< m »

Mullsoft Install System v2.50

2 cos 2102 o s W) Ll

| Installing
Please wait while QGIS 2.18.24 'Las Palmas' is being installed. ﬁ

Extract: point_line_texgen.py
L] 1

Show details

Nullsoft Install System v2.50

[ < Back ][ Next > ][ Cancel ]




(2) Click “Finish” to complete the installation process

,c QGIS 2.18.24 "Las Palmas' Setup O ———

Palmas' Setup leard

QGIS 2.18.24 'Las Palmas' has been installed on your
computer.

Click Finish to close this wizard.

Note: if you are using Mac OS X, click “Download for Mac OS X, and then select the version
you want to download; the installation file (.dmg file) will be automatically downloading; you
can install it directly. In the past, you have to the QGIS download page

http://www.kyngchaos.com/software/qgis to do.

Note: for Linux please use the following command line for downloading and installation

sudo add-apt-repository http://qgis.org/debian
sudo apt-key adv --keyserver keyserver.ubuntu.com --recv-key CAEB3DC3BDF7FB45
sudo apt update

sudo apt install qgis



3. The QGIS Interface and Installing Plugins
(1) Start QGIS Desktop 2.18

7/ QGls2.18.24

mect Edit View Layer Settings Plugins Vector Raster Database Web Processing ﬂebl Menu Bar

IDEERLER(HOSL2LPHNPPODLK/LBNS/AC -H-&-EE I & [T
7 ) »° S > ] e = H e (W abg (abc| <abgl (abg| (abe csw a
./ B o/x M "° PE= % %% 2 Toolbars

Browser Panel & X o

oos e Recent Projects

Favourites

+ [ ey

4| @ os2 Data Browser
P mssq

N @ orade

@ postars

e

vl Layers Panel 8 X

v o TVE&E-FAL

:ﬁﬁzyiﬁ'@@n o\ oMo

7 Manage
4ummm— ]ayers

Toolbar Map Area

Layer List

There is a new QGIS version Visit h qgis.org to get your copy of version 3.2.3

Coordinate] 2] Rotation [0.0 2 | [ Render EPSG:4326

(2) You can move and dock any of the toolbars to a new location Status Bar

(3) You can add data by using the “Manage Layers Toolbar” or by dragging and dropping the
correct file (.shp file, .tiff file, .img file, .bmp file, .csv file, etc.) to the Map Area. When using
the “Manage Layers Toolbar”, browse to the location of the input data folder for inserting.
SpatiaLite layers, PostGIS layers, WMS/WFS/WCS layers, Virtual layers, Oracle GeoRaster
layers can also be added by using the “Manage Layers Toolbar”

VoI |2 - R @ B % BV 8 R

N\

Add Raster Layer New Shapefile Layer
Add Vector Layer Add Delimited Text Layer




(4) Add vector layer; select Source type as File for shapefiles or desktop ESRI Personal

Geodatabases; select Source type as Database for server hosted ESRI Personal Geodatabase or

other types of databases

Note: File Geodatabase also works!

/. Add vector layer P[]
Source type
® File Directory Database Protocol
Encoding  System v
Source
Dataset Browse
o | v

— [

/' Open an OGR Supported Vector Layer

@Cvl |. » QGIS_Workshop » v|4, H:Search QGIS_Workshop ol
Organize ¥ New folder == v [l @
S Eaies Name Date modified Type

Ml Desktop |, QGIS_Workshop 9/10/2018 4:35PM  File folder

®7 Google Drive a
@ ScanSnap Foldel
| Recent Places

& Downloads

4 Libraries
3 Documents

o Music

= Pictures
< | m J »

File name: v I ESRI Shapefiles (*.shp *.SHP) ~ I

[ Open Iv] [ Cancel ]

= Subversion




/' Open an OGR Supported Vector Layer
G@v & » QGIS Workshop » | Search QGIS_Workshop o |
Organize v New folder B= v (7]
X Favorites “  Name - Date modified Type
Bl Desktop | QGIS_Workshop 9/10/2018 4:35PM  File folder
[ Google Drive s

o ScanSnap Foldel
%] Recent Places
|8 Downloads

4 Libraries
@ Documents
J’ Music
(=] Pictures
=i Subversion

<«

-

[:

File name:

® Database

() File ' Directory
Encoding {System

~Database

Type | ESRI Personal GeoDatabase
~C Orade Spabd
ODBC
BN ESRI Personal GeoDatabase |
I_J MSSQL
~— PostgresQL
| MysQL

w




4. Installing Plugins

Many default tools come with QGIS installation. QGIS also has “Plugins” available to help the
users with geoprocessing tasks. One of the great benefits of QGIS is that it has an active
development community which develops plugins to greatly extend QGIS’s functionality.

(1) Click the “Plugins” in the Menu Bar and then go to Manage and Install Plugins

Layer Settings ﬁtm Raster Database Web Processing Help

= and Install Plugins...
R
4 “|@A python Console Ctrl+Alt+P

v e Analyses \ 4 gl g
e =d =%
Browser Panel
Image Boundary -
e K olects

(2) One example is provided here to demonstrate how to install plugins. In the Plugins dialogue,
under the All Plugins, search for XyTools Plugin; when you find it, click on it and the
explanation of this tool will be displayed on the right-hand side; click on “Install Plugin” to

install it
-

/ Plugins | All (571) [ 2 [

z Al Search

=) J Vertices Counter (]

B nstaed - w@cxsm« . This plugin is trusted

B Notinstalled i Voo
QLIS Vietnamese Font Converter

)

8 o i XyTools

ettings .
4 Virtual Raster Builder o -
3 Vabity Anslysis Tools for managing tabular data with x y columns
e V°GI$P’°HT°G Tools for managing tabular data with x y columns. It can open
Jr Walking Papers spreadsheet files (Libre/OpenOffice, Excel) as point layers and
#& WFS 2.0 Client save attribute tables as Excel file
# Wincan 2 QGEP
#+ Worldwide night 7 86 rating vote(s), 199113 downloads
# WPS Client
# wpsdserver Tags: excel
4 XPlanung More info: homepage bug tracker code repository
: :

% xyToPoint Author: Richard Duivenvoorde
4+ ZEB Toolbox

Availabl 1S Official Plugin R i
3%, Zonal statistics plugin vailable version: 0.3.6 (in QGIS Official Plugin Repository)

# Zoom to Point

4+ Zoom To Postcode

#+ Zoom to Postcode in Czech Republi
# ZoomRC

#+ ZoomToBelgium p]
# ZoomToCoordinates - (] ] EIB
v | | Upgrade all I Install plugin

(3) Installed plugins could be located in different places. For example, the installed XyTools
Plugin is located under Vector menu in the Menu Bar. Most of the installed plugins will be

located under Plugins menu in the Menu Bar

10



Project Edit View Layer Settings @v«w Raster Database Web Processing Help

DB RLE & e RABRR 6 K & BnEEs-PD-
4 ] °° . ,°° & @  Python Console Ctrl+Alt+9 abe| Gabgl abcl @bgl || feswl | @B
v/ B °D e " = 8% . 9% B
Browser Panel
Ve nevao it ,
[+] > Home A
, Favourites
+] > c/
R - Do
W mssqu
@' @ Orade
% @ postals
= £ soatialite
@'LayersPand & X
,n v e TVE-BADO
V3
VS.

(4) Some great plugins that you should consider

OpenLayer Plugins, Zonal Statistics, Heatmap, Table Manager, GeoCoding, and SpatialJoin, etc.
There are many other available plugins provided by QGIS and you can explore them on your
own time. For ESRI ArcMap users, you will discover that many of the QGIS tools have the same

logic and functionality as ArcMap

Settings Plugins Vector Raster Database Web Processing Help

Q \ﬁ @ Create Point Layer from XY Attribute Values  » [g @ e

— . OpenStreetMap >

“© /% M|  spatalquery » PR R T
Statist y o
Table Manager »
Research Tools » | ©
Geoprocessing Tools >
Geometry Tools »
Analysis Tools >
Data Management Tools > _\__
XY tools >

w Layer Settings Plugins Vector ter Database Web Processing Help

= . . ¥ paster Calculator... ‘
BR[O 48 wwoesm. | 0 QOO

asters...

%o %0 ® - : : = =
- e /X M S E Heatmap » o = B
= £ Interpolation »
rto Zonal statistics »
me
rourites Projections »

f Conversion »
: Extraction »

2 o
SQL Aﬂdvs's »
ade Miscellaneous »
stGIS GdalTools Settings...
atialite ' '

“GisFeatureServer @ Terrain Analysis »
‘GisMapServer [ ]

11



Part C. Working with Vector Data
1. Adding Vector Data
(1) Open QGIS Desktop application

(2) Navigate to the folder of QGIS Training >>> Part C >>> County Boundary

(3) Click on the County Boundary.shp and drag and drop it into your map area; you can also use

the Add Vector Layer tool to add the layer; another option is using the Browser Panel to add data.

Note: To quickly locate .shp files, use the file type filter.
QGIS does not have one Add Data button, but rather many different buttons depending on your
data type. This is a notable difference between ArcMap and QGIS.

-
/. Open an OGR Supported Vector Layer &
@U” . « Part_C » County_Boundary v I +y | ’ Search County_Boundary pe) |

Organize v New folder > [ @
- Name - Date modified Type
4 Libraries
< __| County_Boundary 11/7/2016 11:56 AM  SHP File
| Documents
JW Music
&=/ Pictures =
=/ Subversion
B videos
1% Computer
E-;' Local Disk (C:) Fl]e Tvpe Flltel‘
ca SSD (E)
s UNM (G:) S ¢ m \ »
File name: v I] ESRI Shapefiles (*.shp *.SHP) VI
[ Open |vl [ Cancel ]

2. Attribute Table

Layers Pane BIx
(1) Right-click on the County Boundary layer in the Layers . 4 « v &,v3 % 2
Panel XMRNETIR! O Zoom to Layer |
(2) Left-click on the Open Attribute Table option ! 2:::::0verwew
(3) The design of the attribute table is very similar to ArcMap - f:fﬂf;:f Scale Visibility
(4) Unlike ArcMap, there are not FID and Shape fields z:: :::iis s
(5) In the attribute table, users can edit attributes, add
features or delete features, select features, invert selection, ;:33'}‘::".““"9 ~
deselect features, zoom map to the select row, move selection :::;As Layer Definition File...
to the top, copy and paste selected features, create new fields, Show Festive Count
delete fields, and use field calculator (see below). :::::s

12




/' County_Boundary :: Features total: 3

, filtered: 33, selected: O

VA~ o€ LV ®E & DO g 8 E3

NAME 10 METDIVFP10 | CLASSFP10 | COUNTYNS10 AWATER 10 ALAND10 INTPTLATI0 | LsaD10 |
1 |Harding 9999 |H1 00933055 1154341,000000... | 5504869120.000... | +35.8631519 |06
2 |Sierra -9999 |H1 01702370 148324021.0000... | 10823447042.00... | +33.1194790 [06 ‘
3 |Lea -9999 |H1 01702365 8468799.000000...| 11372460346.00... | +32.7956865 |06 1
4 |Guadalupe -9999 |H1 00929111 2887727.000000... | 7848912419.000... | +34.8697822 ‘06 ‘
5 |Torrance -9999 H1 00929112 2301144.000000... | 8663108604.000... | +34.6346444 |06
6 |Grant 9999 |H1 00915980 15349532.00000... | 10260561604.00... | +32.7320870 ‘05
7 [otero -9999 | H1 |o0s20104 37018891.00000... | 17128132345.00...| +32.5887764 |06
e -9999 |H1 00936844 65673845.00000...| 14278776372.00... | +36.5116245 ATable View A
o |Roosevelt -9999 |H1 0170236 18703928.00000...| 6338816708.000... | +34.0214569 |06 ‘
P - -999911-11 ‘ 33053 8174797.000000 | 3#38407180.000 | Form View
< -
T Show All Features _

Note: In order to edit attributes, add or delete features, and create or delete fields, users need to

click the 7 button to toggle editing mode; to exit editing mode, left-click on the same button.

Users can also right-click on the layer and then left-click on toggling editing to exit.

(6) Unlike ArcMap, users can open the same attribute table as many times as they want.

/' County_Boundary :: Features total: 33, filtered: 33, E@u [ ./ County_Boundary :: Features total: 33, filtere... @M
/J 2 8- @& a7V E & D> /J 2 B R R O 5V ® & »
NAME 10 METDIVFP10 CLASSFP10 | COUNTYI4 ] NAME 10 METDIVFP10 CLAssFP10 | colA]
1 |Harding -9999 H1 00933055 1 |Harding -9999 |H1 009331
2 |Sierra -9999 |H1 01702370 2 |Sierra -9999 H1 ‘01702_
3 |Lea -9999 H1 01702365 3 |Lea -9999 |H1 01702
‘ 4 |Guadalupe -9999 |H1 00929111 4 |Guadalupe -9999 |H1 00929
| 5 |Torrance -9999 |H1 00929112 5 |Torrance -9999 |H1 00929
f 6 |Grant -9999 |H1 00915980 6 |Grant -9999 H1 00915
7 |Otero -9999 H1 00929104 V 7 |Otero -9999 |H1 00929
a ~
(|8 |san uan -9999 |H1 ooozsss (<f|| [||& |sanduan -9999 |H1 ’oogjsE]
| Y | K = (D)
I T show All Features _ : | B T show All Features _

4 A

(7) Users can also sort a field by right-click on the field name and then select “Sort”; another

simple way is left-click on the field name then it will automatically sort descending or ascending

(8) To see the summary statistics of a field, use the “Basic statistics for numerical (or text) fields

2

tools in Vector >>> Analysis Tools, users can also use the Statist plugin for the same function

(9) To rearrange the order of the fields, users need to install the Table Manager Plugin; users
need to save the vector file (shapefiles or geodatabases) with rearranged fields as a new file to

permanently keep the arrangements

13




3. Styling Vector Data

(1) Double-click on the County Boundary layer within the Layers Panel to bring up the layer’s
property dialogue; the default tab is Labels; click on the “Style” tab

D Generd = Single symbol |
R
|

Single symbol

E Categorized
€33 Labels = Graduated
& Rule-based
B rields g Inverted polygons Symbology Type
& >s0
e CiE|BIENE
- Display Unit — =
LB actons Transparency 0% ()
< Color ]
¥ Joins
IR o
iR Dagams Transparency
q Metadata g i
Symbols in group ¥ | Open Library
Variables
dl 5 000000 L
Legend AR
. [N RN
et LU
2 v N (.t L i [
corners diagonal dotted  green land water wine @

¥ Layer rendering

Layer transparency @, 0I5
Layer blending mode Normal v
Feature blending mode Normal v

Draw effects

Control feature rendering order

&
B

Style ~ [I] Cancel Apply
(2) Many symbology options are available, including

o Single symbol

o Categorized

o Graduated

o Rule-based

o Inverted polygons

o 25D
For this exercise, we will use Categorized. Change the Style from Single Symbol to Categorized
(3) Select NAME10 for Column
(4) Left-click on Classify; the symbols for different categories will display; and the color ramp

will automatically change to “Random colors”

14



4 Layer Properties - County_Boundary | Style 5 %
M General | = Categorized 7]
Column abc NAME 10 Vl :8
S e
€3 Labels : !change ‘
Color ramp »Rmdom colors . — O invert
BN Fields ~
= Symbol Value Legend =
& Rendering ™M . Bernalillo Bernalillo
=[] Catron Catron
. Display . Chaves Chaves
] Cibola Cibola
@ Actions ] | Colfax Colfax
° Curry Curry
‘. Joins ™ . De Baca De Baca
%] . Dona Ana  Dona Ana
IER oiagrams %] | Eddy Eddy
. Grant Grant
/i Metadata %] . Guadalupe Guadalupe
%) | Hardng  Harding
Variables =l Hidalgo Hidalgo
] Lea Lea
Legend ™ . Lincoln Lincoln
. Los Alamos  Los Alamos
Q D Luna Luna
= McKinley ~ McKinley
E . Mora Mora
™M D Otero Otero
=] Quay Quay
| Rio Arriba  Rio Arriba
Iz Roosevelt ~ Roosevelt .
| Classify I ) | [=] Delete all = —
W Layer rendering
Layer transparency l
Layer blending mode [Normal - -m
Feature blending mode 'Normal -
[] oraw effects -
[] Control feature rendering order 5
e *. Cancel Apply Help
Z QGIs2.18.24 - .

Project Edit View

Layer Settngs Plugins Vector Raster Database Web Progessing Help

DEERLR VS L2LANPPLAASABIORS 6 N-8-LEEI = - T-

,/.(/[_/I]Cj ‘.C&‘JE’,,‘E‘@DE EQ'O@“‘O.&.?)’?J.S fcsw ﬁ>“§3
Ve Browser Panel 8 x

Q27 ®0

[+] > Home ~
, Favourites

> c/
R Do
© P mssqL
@R @ oo v
% Layers Panel & X
@v « @ ® TV &~ AL
> M 9 county Boundary

%

=

=

Coordinate|  -111.02,37.13 | scale[1:3,566,812 v| @ Magnifier [100% 0.0 :| Mrender @ ersciazzs @
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&
can also concatenate two tields (strings) for s olization. 1ck the utton at the
(5) QGIS can al fields (strings) for symbolization. Click th ], h

end of the Column row to start the “Expression dialog”; repeat previous steps for symbolization.

/ Expression dialog ? X

Expression Function Editor

EEEAEE M]AD]fwe] (s || group Fields and Values
concat( "NAME10" + "STATEFP10") 7 Aggregates A || Contains a list of fields from the layer.
> Color Sample values can also be accessed via
> Conditionals right-click.
> Conversions Select the field name from the list then right-
A= click to access context menu with options to
V| load sample values from the selected field.
Type concat() WEID Notes
Ih.e n navigate to tl:,e CLASSFP10 Loading field values from WFS layers isn't
Fields and Values”, supported, before the layer is actually
double click on IC\WOUATER‘ I'lllso 10 inserted, ie. when building queries.
“NAME10” and then ALAND 10
click “+” button and INTPTLAT 10
then double click on LSADloed
13 bbl d’sﬂ Vi
STATEFP 10 FUNCSTAT 10
NAMELSAD10
Verify your CSAFP10
expression looks like Cmf:m
th‘e one above and STCEASTE-'-PM i ”
click “OK” MTFCC10
GEOID10
id
INTPTLON10
> Fuzzy Matching
< > > General
> Geometry v

Output preview: 'Harding35'

[ ok ]| concel |

Z QGIs2.18.24 - O X
Project Edit View Layer Settings Plugins Vector Raster Database Web Progessing Help

DeBRRR (LS ANPPALBER QG N & LEES=-C T 0

A /BR-BRODE TOEAVERDD ARG

.......... fer i

JRY®O

'a > Home ~

%} ):‘r:\lrmms

% B

g'@:::d’ 8 x

Q- AeT L B0
> O County Bowndary |

Coordinate -107.34,37.03 |9 Scale[1:3,56,812 v| @ Magnifir[100% [+] Rotation 0.0  [2| [ARender @ ePsciazze @
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4. Labeling Vector Data

(1) Double-click on the County Boundary layer within the Layers Panel to bring up the layer’s
property dialogue; click on the “Labels” tab

(2) Select “Show labels for this layer”

(3) Label with “NAME10”; choose an appropriate font size and color for display; click on OK

/ Layer Properties - County_Boundary | Labels ? X
General 2 Show labels for ths layer -] @
< Label with | abe NAME10 J €]
§ Style &
W Text/Buffer sample
~
Lorem Ipsum
B rields
<€ Rendering v
Lorem Ipsum |®] v v
. Display 4 L |
abe Text Text
BB actons "2 Formatting Font M Shell Dig 2 - S
4 abe Buffer ) i
¥ Joins . oond Style » ! - @
IER oiagrams ;) Shadow ul G | s ' =8 8 € |1 &
) &% Placement = = v
(2) vetadata / Raniaiing Size J10.2500 E KE"
Variables »Pohs v @

coe &

—_— &

Typecase | Nochange AKES
Spacng letter [0.0000 ER=2

word [0.0000 H &
Bendmode  Normal MR =

[] Apply label text substitutes

7 QGIs2.18.24 - u] X
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help

DEERER HOSLLAPHNPPLALBIS &6 -N-&-LEE I & [T

HI)BR - RRTDDE|  "QOERNERDSD M ARS

Browser Panel & X
v‘; QT O
'ﬂ > Home ~

Favourites
%} > c:/
Q- @
P mssqL

@ Y@ orade
@ Layers Panel & X
@v d\@ ° 7 811'11[1
%
‘A
V; o
=

Coordinate|  -111.64,34.59 |V Scale[1:3,766,414 v| @ Magnifier[100% 3] Rotation [0.0 $] DRender @ersciaze @
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5. Creating New Vector Layers

(1) Click the New Shapefile Layer button; make sure the current selection is New Shapefile
Layer because this tool can also be used to create New SpatiaLite Layer, New GeoPackage Layer,
and New Temporary Scratch Layer; the New Shapefile Layer dialogue will pop up after click on
“New Shapefile Layer”; fill in the Name for the New Field, Type, and other information. Click
Add to fields list. Click OK

— e — -

g' '4‘/@ 'vYEu'—f“?'Q
> M 09 County Boundary

New Shapefile Layer... Ctrl+Shift+N

J 7 New SpatiaLite Layer...
¢
G

New GeoPackage Layer...
New Temporary Scratch Layer...

/' New Shapefile Layer ? X

Type

Select the type for the
new shapefile.

O Ppoint O Line @ Polygon m——

File encoding System v

EPSG:32613 - WGS 84 / UTM zone 13N v &
New field

Name IArea |

Type  Decimal number v

Length |20 | Precision
I 7 Add to fields list

Fields list
Name Type Length Precision
id Integer 10
Name String 50
< >

Remove field 4ammmmmm  This can be used

to remove fields.
Coc 1] ol |[ e
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(6) Once clicking on OK, the “Save layer as dialogue will display”; type in Study Sites as the
layer name; make sure the layer will be saved in QGIS_ Training >>> Part C >>> Study_Sites

folder

/ Savelayer as... X

\ v 4 > ThisPC > Desktop > QGIS_Training > Part_C > Study_Sites v 0 Search Study_Sites yel

Organize v New folder =<
Lab_Instruction * Name Date modified Type Size

¢& OneDrive || Study_Sites.shp 10/25/2018 8:03 PM  SHP File 1KB

3 This PC

v
[NV T WY

File name: | Study_Sites.shp v

Save as type: | ESRI Shapefile [OGR] (*.shp *.SHP) v

A Hide Folders Save Cancel

(7) The Study_Sites layer will be automatically added to your Layers Panel
(8) Right-click on the Study_Sites layer and then click on Toggle Editing

~%4

Q—}-avLayersPanel g X
Y o e T E RO

,(} !s Citac

@ > ) County

;) Zoom to Layer

Show in Overview

% [l Remove

— ] Duplicate

Lﬁ Set Layer Scale Visibility
Set Layer CRS

Set Project CRS from Layer

Styles >

Open Attribute Table
|/ Toggle Editing |
Save As...

1 |egend entries removed. Save As Layer Definition File... 1.63,33-0

(9) Click on Add Feature button in the Digitizing Toolbar.

W/ BIRe-B&T > B

(10) Click on the Mapping Area to create a polygon, when done, right-click

(11) The Feature Attributes dialogue will display
(12) Type in the attributes value; for the Area field, just type in a random number for now; click

on OK to finish the first feature
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Study_Sites - Feature Attributes n

id |1 a|l
Name ISu_Demo m]
Area | 100] al

[ o ||| conce

(13) To calculate the real area for the feature your just create, you need to update the existing
area field; to do this, you need to set your current project’s coordinate system to a projected
coordinate system unless your layer is already in a projected coordinate system like we did when
we created the Study_Sites layer; otherwise it will give you a “arcsec” value for area
(14) To change the current project’s coordinate system, go to Project >>> Project Properties >>>
CRS >>> select an appropriate coordinate system such as NAD 83 UTM Zone 13 N or WGS84
UTM Zone 13 N
(15) Open the attribute table of the feature, and then click “Open field calculator” button
(16) Select “Update existing field”, and then select $area; click on OK

/ Field calculator ? X

Only update 0 selected features

[[] create a new field Update existing field

Create virtual field

Output field name

IArea vI
Output field type | Whole number (integer) v
Output field length | 10 <  Precision 3 s
Expression Function Editor
= (|| = ([ =((20]C) ] ISean:h function $area A
$area /1000000 '+ Fuzzy Matching A | | Returns the area of the current
* General feature. The area calculated by
Vv Geometry this function respects both the
angle at vertex current project's ellipsoid setting
Sarea ] and area unit settings. Eg, if an
area ellipsoid has been set for the
azimuth project then the calculated area
boundary will be ellipsoidal, and if no ellipsoid
bounds is set then the calculated area will
< > bounds_height v be planimetric. v

Output preview: 2349.84042472595

I

(17) Your attribute table should look like this; notice that the area’s unit is km?
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/ Study_Sites :: Features total: 1, filtered: 1, selected: 0 - ] X

VL EEYICERES 4 EYIEN:

wd |- ] [Update A | [Update selected |
id Name Area

1 1| Su_Demo 2345.840424725...

W ShowAIFeahres,|

(18) When done, click the “Save Layer Edits” button in the Digitizing Toolbar; and then click on
the “Toggle Editing” to turn off the editing mode

MBI -2 = o =

6. Editing Features

(1) In editing mode, click on the “Node Tool” button in the Digitizing Toolbar

)78 (% -8 |T >

(2) Click on the nodes of your feature of interest to start editing

(3) When done, click the “Node Tool” button again to stopping editing

(4) Click the “Save Layer Edits” button to save your edits; and then click on the “Toggle Editing”
to turn off the editing mode

(5) Like ArcMap, your area geometry value will not be updated automatically; you need to

recalculate it after you made changes to your features
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7. Data Query Based on Attributes

(1) Open the attribute table of the County Boundary layer
(2) Click on the “Select features using an expression”; you can also activate this function by

clicking on the “Select features using an expression” button in the “Attribute Toolbar”

7z County_Boundary :: Features total: 33, filtered: 33, selected: 0 — a X
LTI B EEER S Y Sl
NAME10 METDIVFP 10 CLASSFP10 COUNTYNS 10 AWATER 10 ALAND10 INTPTLAT10 LSAD10 A
1 -9999 H1 00933055 1154341.000000... 5504869120.000... +35.8631519 06
2 Sierra -9999 H1 01702370 148324021.0000... 10823447042.00... +33.1194790 06
3 Lea -9999 H1 01702365 8468799.000000... 11372460346.00... +32.7956865 06
4 Guadalupe -9999 H1 00929111 2887727.000000... 7848912419.000... +34.8697822 06
5 Torrance -9999 H1 00929112 2301144.000000... 8663108604.000... +34.6346444 06
6 Grant -9999 H1 00915980 15349532.00000... 10260561604.00... +32.7320870 06
7 Otero -9999 H1 00929104 37018891.00000... 17128132345.00... +32.5887764 06
8 San Juan -9999 H1 00936844 65673845.00000... 14278776372.00... +36.5116245 06
9 Roosevelt -9999 H1 01702369 18703928.00000... 6338816708.000... +34.0214569 06
10 Curry -9999 H1 00933053 8174297.000000... 3638407189.000... +34.5729841 06
1(1 Tane -0000 W1 NNQ2NEA FIMEIER] NNNNNN S7NANIQS 1N NNN 428 C7AE9R7 n&a > 7
| T Show All Features, | : E]

e-H-Eluepgsm-om-

(3) In the Select by expression dialogue, building the query expression.

/. Select by expression - County_Boundary ? X

Expression Function Editor

El A E]R] ] [ D] [w] - [seae group Field A
“NAME10" = 'Socorro' > Conversions ” | | Double click to add field name to
> Date and Time expression string.
v Fields and Values Right-Click on field name to open
NAME10 context menu sample value loading
METDIVFP10 P
NULL Notes v
CLASSFP10
COUNTYNS10 Vs [search |
AWATER10 'San Miguel' A
ALAND10 ‘Sandoval’'
INTPTLAT10 ‘Santa Fe'
LSAD10 ‘Sierra’
observed ‘Socorro'
FUNCSTAT10 ‘Taos'
NAMELSAD10 ‘Torrance' v
= = CSAFP10 e : :
COUNTYFP10 v | Load values | all unique 10 samples

Output preview: 0

Four options, including Select, Add to selection, — ' e 1.
Remove from selection, and Select from selection ‘ SR "y [EClose
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(4) Browse the Fields and Values to select the NAME10, double-click on it
(5) Click the “=" sign under “Expression”

(6) Click “all unique” next to “Load Values”

(8) Click on Select

(9) Go to the mapping area and users can see selected features will be highlighted in yellow color.

# aeis21824 - 8 X
Project Edt Yew layer Setgs Pugns Vectyr Rester Database Meb Progessng Heb

DEEEBLRR ANSLLAAPPALBERS GG K-&-L,EESS-OM-'H

“ReYE-BAOQ
£ [#] study_sites
> &

0 feature(s) seected on layer County_Boundary.

Z qeis21824 - 8 X
Project Edt Yew layer Setgs Pugns Vecty Rester Database Web Progessng Heb

DEEEBRR ANSLLAPAPPALSBER GG - K-&§-L,EESS-OM- B
PV/BRG-BRODE TOERERRR & ARS

“ReTE-BAOQ
£ [2] study_sites
> B4 county Boundary

1feature(s) selected on layer County_Boundary.

ootome mmimesn |8 Scle|imews @ Maooher[wow ] Roton [00 7] MlRender @ Bscamnom) @
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8. Data Query Based on Location
(1) Load the Airport shapefile in the Part C folder
(2) Go to Vector (in the Menu Bar) >>> Spatial Query

Note: two vector layers are required for this tool.

(3) The Spatial Query dialogue will display

(4) Select County Boundary for “Select source features from”
(5) Select Contains for “Where the feature”

(6) Select Airports for “Reference features of”

Select Create new selection for “And use the result to”

(7) Click on Apply

(8) In the result dialogue, select “Zoom to item” to see the
selected feature

(9) Users can also click on “Create layer with selected” or

“Create layer with listed items” to create a feature layer

/ Spatial Query

Select source features from | Result feature ID's

) County_Boundary v

i
5

/] Spatial Query ? X

Select source features from

() County_Boundary v

ala 4o - - o
Selected geometries

Where the feature

ICOﬂtBhS v

Reference features of

Airports Y

Selected geometries

And use the result to

Create new selection v

30 selected geometries

Where the feature
Contains L 4

Reference features of

Airports v

W o N ; b WN e

Selected geometries

bt
o

11
And use the result to 12

Create new selection v

30 of 33 identified

Selected features

E] Zoom to item
30 of 33 selected by "Create new selection”

/ — [[] Log messages

Create layer with selected

24
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Close Apply

Create layer with listed items



(9) Another tool to do spatial query based on location is Vector >>> Research Tools >>> Select

by Location

/ Select by location

Parameters Log

Layer to select from

county_Boundary [Epsc:4326]

Additional layer (intersection layer)

IA'rpofts [EPSG:4326]

.| | Select by location

This algorithm creates a selection in a vector layer.
The criteria for selecting features is based on the

spatial relationship between each feature and the
features in an additional layer.

Geometric predicate
[J intersects
M contains
[ disjoint
equals

Precision

[ touches
overlaps
within

[] crosses

[0.000000

Modify current selection by

[a’eat'ngnewselecﬁon

= -

Note: when using this tool, make sure the two layers have the same coordinate system.

7 QGIs2.18.24

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

DEERLR < 0epLsNPPRLBNR ac M -mEEz S -
9/ BRG- B/ @

PR "QENERDR ) ARS

xyTo
Point

‘Browser Panel 8 X
lQ, 2T7T®0
> Home A
’ Favourites
.O > c:/
v D:/
S @ os2
@ MR
Q @ Orade
@ rostcrs
| /£ spatalite
? @& ArcGisFeatureServer
(4] @ ArcGisMapserver
p @ ows
l'ﬁ‘ @ Tie Server (xY2) v
Vo~ Layers Panel & x
o vHl®eTE-BAO
M e Airports
\P

Coordinate |

-12340813,3687411

| scale[1:7,211,191 v| @ Magnifier [ 100%

2] Rotation

0.0
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Identify Results
RG220

Feature A
v County_Boundary
Vv NAME10
> (Derived)
> (Actions)

NAME10

METDIVFP 10

CLASSFP10

COUNTYNS10

AWATER 10

ALAND10

INTPTLAT10

LSAD10

observed

FUNCSTAT10

NAMELSAD 10

CSAFP10

COUNTYFP10

CBSAFP10 v
< >

Mode |Currentle v | [] Auto open form

View Tree v Help

2] ARender @epscizss7(0F) @



9. Table Join

Sometimes a single shapefile does not include all the information you want, which makes “Table
Join” to be necessary and useful; Table Join is typically used to append the fields of one table to
another through an attribute or field common to both feature layers/tables.

(1) Start a new QGIS project

(2) Add the County Boundary shapefile located in QGIS Training >>> Part C >>>
County Boundary folder

Z Q621824 - o X
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help

0 ICSE% HIOS L L 'wﬁ;OEO}a B e -N-&-,5E M- M-
¥y J8E -RRTO<E B == DE = =8| ] A

Browser Panel & x
QRTHO

> Home

Favourites
> c:/
> D:/
& os2
P mssqL
@ Orade
@ rostcrs
£ spatialite
&7 ArcGisFeatureServer
@ ArcGisMapServer
@ ows
@ Tie Server (xv2)
@ wcs
@ wrs
@ wwms

<

<

<

Sy SErSH8ANN

Layers Panel & X
o $le TVE-RAD
] M county Boundary

Coordinate | -107.720,37.923 | scale[1:2,286,190 v| (@ Magnifier[100% 2] Rotation [0.0 3] Drender @ersciazze @

(3) Click on the “Add Delimited Text Layer” button; in the “Create a Layer from a Delimited
Text File” dialogue, browse to the location of the County Population.csv file; provide a layer
name, select CSV for file format, select 7 for Number of header lines to discard, check on First
record has field names, and then select “No geometry”; click on OK

U% @@@"ov £ |
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£ Create a Layer from a Delimited Text File ? X

File Name I C:/leers/suszng_/Deskhop/Data/County;opulaﬁon/Comty=Population.csv | Browse...
Layer name ICounty_Populab‘on I Encoding |UTF-8 v
File format I@ CSV (comma separated values)l (O Custom delimiters (O Regular expression delimiter

Record options I&nberofheaderinestodiscard I7 :Igﬁrstrecordhasﬁeldnamesl

Field options [] Trim fields [] Discard empty fields [ ] Decimal separator is comma
Geometry definiion () Point coordinates O well known text (WKT) | @® No geometry (attribute only table) |
Layer settings Use spatial index [[] use subset index ] watch file
COUNTY_CODE COUNTY_NAME POP_2010 A

1 35001 Bernalillo 662564

2 35003 Catron 3725

3 35005 Chaves 65645

4 35006 Cibola 27213

5 35007 Colfax 13750

6 35009 Curry 48376

e 28N11 Da Raca 2022 7/

R

(4) Right-click on the County Boundary layer and then left-click on Open Attribute Table;
browse the table and find the unique IDs for each county (GEOID10)

/ County_Boundary :: Features total: 33, filtered: 33, selected: 0 - O X
/2BRIEES »TES P00 =l

CBSAFP10 STATEFP10 MTFCC10 id INTPTLONI0 A
1 -9999 35 G4020 35021 18611109 -103.8299311
2 -9999 35 G4020 35051 18611110 -107.1881607
3 26020 35 G4020 35025 18611111 -103.4132707
4 -9999 35 G4020 35019 18611112 -104.7849677
5 10740 35 G4020 35057 18611113 -105.8468361
6 43500 35 G4020 35017 18611114 -108.3815043
7 10460 35 G4020 35035 18611115 -105.7810785
8 22140 35 G4020 35045 18611116 -108.3245778

v

< >
T Show All Features, E E

(5) Close the attribute table
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(6) Right-click on the County Boundary layer and then left-click on Properties; click on Joins on
the Layer Properties dialogue; then click on the Green Plus (+) sign

/ Layer Properties - County_Boundary | Joins ? X

D% FGeneral Join layer Join field Target field Memory cache  Prefix Joined fields
: 4 Style
€ Labels

Bl Fields

Q/ Rendering

- Display

CQ Actions

ln Diagrams

ri Metadata

Variables

Legend =] |/

Style ¥ OK Cancel Apply Help

(7) In the “Add vector join” dialogue, select County Population for “Join layer”, select
COUNTY_CODE for “Join field”, and select GEOID10 for Target field

/ Add vector join ? X
Join layer EI County_Population v
Join field 123 COUNTY_CODE v
Target field abc GEOID 10 v

[ cache join layer in virtual memory
Create attribute index on join field

P [[] choose which fields are joined
P [[] Custom field name prefix

(8) Click on OK
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(9) In the Layer Properties dialogue, it should show that the layer is appropriately joined; click
on Ok to close the dialogue

/ Layer Properties - County_Boundary | Joins ? X

General Join layer Join field Targetfield Memory cache  Prefix Joined fields
County_Population COUNTY_CODE GEOID10 v all

t ' Style

a3 Labels

Bl Fields

/
4 Rendering

. Display

@ Actions

ln Diagrams

4 Metadata

Variables
Legend =)/
e - e R

(10) Open the attribute table of the County Boundary layer again

(11) You can see that the two fields in the County Population layer are joined with the
County Boundary layer

(12) The table joined result is temporary; right-click on the 7 savevectorlayeras.. 7 X
boundary layer and click on “Save As” to permanently save
.. Format | ESRI Shapefile =
the joined layer (same as ArcMap) [Fevare Trces vt ropimare] | orovee ]
Layer name

(13) Visualize the new layer with Graduated symbol (for the
field of County P 1)

Selected CRS (EPSG:4326, WGS 84) v |4

Encoding System v

Save only selected features

7 Qeis21824 - o x - -~
Pmt S Yen e S e oy e Qiabee W S thb P Select fields to export and their export options
NEBBRR AH*LLSIPPALBNI0e -6 LEUEB-CX| B
== == = Add saved file to
v/ B " BROMIES "QEINT BT/ ARG = =D
v -‘w:»-: — 5% Symbology export No symbology v
; - Scale 1:50000 s
o o
:é < ; V¥ Geometry
o e -
@ = Geometry type Automatic |
§v| 7 sousene
. :r ::.::a.w Force multi-type
o p v
B | @ Indude z-dimension
Vo 8=
| O™ » [ Extent (current: layer)
3
\R W Layer Options

RESIZE NO v
Layers Panel & x
v
CHEYE-RDR SHPT |
| County_Population
v B
%] €95 - 13750 -
G 13- P Custom Options
Gl ws-nse0
2 [l 70002
2 Ml o9 -csases
) B County_Boundary OK Cancel Help
Coordnate 110.33,37.9 ® s 129937 | @ Maooder[00% 2] Rowten 00 0] MRree QEsas @
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10. Spatial Join

Another common operation is joining attributes from one feature to another based on their spatial
relationships, known as Spatial Join. The target features and the joined attributes from the join
features are written to the output feature class. Two tools can conduct spatial join operation,
including the “spatialjoin” plugin and the “Join attributes by location” tool. For this exercise we
only focus on the use of the “Join attribute by location” tool.

(1) Create a new project
(2) Insert the County Boundary layer and the Airport layer
(3) Go to Vector >>> Data Management Tools >>> Join attributes by location

(4) Target vector layer uses the County Boundary layer; Join vector layer uses the Airports layer;
Geometric predicate uses contains; Attribute summary uses Take summary of intersecting
features; Statistics for summary (comma separated) uses sum; have all the input parameters setup
as the following screen capture; and then click on Run

/ Join attributes by location ? X

Parameters  Log Run as batch process...| | Join attributes by location

Target vector layer

County_Boundary [EPSG:4326] v|l...||®
Join vector layer

Airports [EPSG:4326] || || QP

: y C elect !
Geometric predicate that are adde ch feature from the first layer
[ intersects [ touches n the resulting one.
contains

Predision

a»

0.000000

Attribute summary
Take summary of intersecting features Y
Statistics for summary (comma separated) [optional]

-
Joined table
Only keep matching records v
Joined layer

l /Users[suzhang/Desktop/QGIS_Training/Part_C/County_Boundary/County_Boundary_with_Airports.shp || ...

Open output file after running algorithm

0%

[Rn ] cose
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(5) A new layer with the name of “County Boundary with Airports” will be created in the

selected folder; however, in the Layer Panel this layer is named with “Joinedlayer”

7 QGIs2.18.24

Project Edit View Layer Settngs Plugins Vector Raster Database Web Progessing Help

DEBRRR(HOs,L s NPPALBIR 06 K- & L,EE:8-0 0B
A /BRGL-BROCOE “QEASEETE & AR000

. u]

""""" Panel & x|
JRYH®O
> 1] Home
<7 Favourites
> e/
v|> LiD/
@ os2
®R-| Pwsa
% @ Orade
@ postals
@v /£ spatialite
& ArcGisFeatureServer
% 2W
@ ows
& Tie Server (XY2)
V.n' @ wcs
@ wrs
.......... @ ws
L)
=
\@ Panel 8 x

o« @& V&AL
[ e Airports
[l soinedlaver ]

["] county_Boundary

Coordinate |

-109.493,37.098

| Scale[1:2,769,224 | @ Magnifier [100%

[2] Rotation [0.0

[2] EdRender @epsiazze @

(6) Open the attribute table of the “Joinedlayer” you will see a field with the name of “count” to
indicate how many airport in a specific county

7/ Joined layer :: Features total: 30, filtered: 30, selected: 0 - (] X
/2B R0 S ENRTYTERP oA BRRE S
SumLATITUD sumLONGITU SUMELEVATN sumTRAO0_1 sumid count

1 23619800000... -107.270897000... 4850.000000000... 55.00000000000... 6335414.000000... 1.000000000000...
2 3.4505970000... -516.298089000... 18307.00000000... 104.0000000000... 31117689.00000... 5.000000000000... |
3 93949899999... -104.639397000... 4782.000000000... 47.00000000000... 6310465.000000... 1.000000000000...
4 1.2733000000... -318.278602000... 18793.00000000... 66.00000000000... 18132473.00000... 3.000000000000...
5 39850200000... -216.364800000... 11569.00000000... 60.00000000000... 12503633.00000... 2.000000000000...
6 83990099999... -105.990600999... 4197.000000000... 10.00000000000... 6186031.000000... 1.000000000000...
7 7 NR7NMNNNN =427 A1nannaao 221798 AnnNNNNN i NalalalalalalaTalalalyl D4RARCAC NNNNN a

|7 show Al Features,

(7) Visualize the new layer with Categorized symbol (for the field of count)
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7/ QGIs2.18.24 - o X
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help
DEERLRR[VSLLARNPPLRAASLAEBENS 6 -N-&-L,EEIR-VT- 1
A/BR-BRODDE SQEHNERS% 28000
Ve Browser Panel 8 X
QST7T®HO
> | Home
e
.. > D:/
@ os2
@R- :mssqt
Orade
% ’Posms
v Spatilite
@ & ArcGisFeatureServer
,B & ArcGisMapserver
p @ ows
W* @ Tie Server (xY2)
'ng ® wics
@ wrs
@ wms
2
£
\P
Layers Panel 8 X
o o TVE-RAL
[ © Airports
v |
%) 1
M2
M3
] 4
%] 5
[ [ county_Boundary
Coordinate | -109.603,37.133 | scale[1:2,37,502 v| @ Magnifier[100% 2] Rotaton [0.0  [¢] FlRender @ ePsciazze @

11. Vector Data Analysis

QGIS provide many tools to conduct vector analysis, and many more tools can be found by using
the Plugins; go to Vector or Plugins in the Menu Bar to find these tools; all of these tools have
the similar function as ArcMap’s tools and the uses of them are very straightforward

(1) Research Tools

(2) Geoprocessing Tools
(3) Geometry Tools

(4) Analysis Tools

(5) Data Management
Tools

(6) Processing Toolbox

Raster Database Web Processing Hel

Create Point Layer from XY Attribute Values
OpenStreetMap

Spatial Query

Statist

Table Manager
Research Tools
Geoprocessing Tools
Geometry Tools
Analysis Tools

Data Management Tools
XY tools

NN N N N N N N N N

Processing Toolbox n
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> Recently used algorithms

> & GDAL/OGR [48 geoalgorithms]

> & GRASS GIS 7 commands [314ge...
> & Models [0 geoalgorithms]

> ¥ QGIS geoalgorithms [111 geoalg...
> & SAGA (2.3.2) [353 geoalgorithms]
> |8 saipts [0 geoalgorithms]

You can add more algorithms to the

toolbox,




1. Adding Raster Data

Part D. Working with Raster Data

(1) Click on “Add Raster Layer” button in the “Manage Layers Toolbar”

L

ﬁ:'o'@'@ @' ,o@v;'c% &

(2) In the “Open a GDAL Supported Raster Data Source”

dialogue, navigate to

QGIS_Training >>> Part D folder to locate the NM_DEM (.img) file; similar to Add Vector
Layer tool, users can use the file type filter to quickly locate the .img file

7 Open a GDAL Supported Raster Data Source X
<« v N > ThisPC > Desktop > QGIS_ Training > Part_D v 0 Search Part_D P
Organize v New folder =~ [ @
(A Name Date modified Type Size
s Quick access )
. |©] NM_DEM 2/23/2018 5:04 PM Disc Image File 47,774 KB
|2| Documents
& Downloads
| Pictures
2018
County_Bounda
County_Bounda v
File name: v] IErdasImaginelmages (*.img *, VI

(3) Click on “Open” to open the New Mexico DEM file
Z Qais2.18.24 - o X
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help
DEBELRIHUSLPLAAPPLASABORS Q6 -K-8-5HE I®m- 10
A B - o O | ﬁ e R B == ' @ s E R @ G| foow "’) % 0 % ol
Browser Panel & X
v‘; QSTY®O
B e
Favourites
ﬁl cl
'ﬂ v - D:/
W DB2
@ Y| I wmssa
@ Orade
e?a @ rostars
~| /7 spatilite
GQ & ArcGisFeatureServer
% @ ArcGisMapserver
- ows
@ & Tie Server (xY2)
Vov| ®wes
- @ wrs
\P layers panel & x
z‘: @O TVE-BAL
s | ¥ 2 nM_DEM
£ N
2384
Coordnate | -15768,3410918 | Scale[1:5,717,152 | (@ Magnifier[100% 2] Rotation [0.0 2] DRendesr @ ePsci6913 @
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2. Styling Raster Data

(1) Right-click on the NM_DEM layer in the Layers Panel

(2) In the Layers Properties dialogue, click on the Style tab; change the “Render type” to
Singleband pseudocolor; select Spectral for “Color”, and check on Invert; click on Classify; and
then click on OK

/. Layer Properties - NM_DEM | Style ? X
Y e re"dering A
& stye Render type | Singleband pseudocolor ¥
|.‘ Transparency e v
Min o Max 2384
B2 Pyramids P Load min/max values
In Histogram Interpolation ' Linear v
. = — =[Oy
@) veoc I E 3 |
Label unit |
suffix
Legend )
Min / (nax Estimated cumulative cut of full extent.
origin:
Value Color Label
0 [
596
1192 119:
2384 I 24
Mode Continuous v Classes 5 <
e =rEE
[ clip out of range values v

o - e R

0 Max 2384

Hillshade
P Load min;max vaiues
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7 QGIs2.18.24
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help
O IQEQ %@Q@ﬁa@ﬂ@@}am[ giee - N-&-EEHIS-P0-
HI)BSm-crG<E0E =Qm %% 'a e A QR
v, Browser Panel & X
QRY®O
'u > | Home ~
Llaa
'G. > D:/
@ os2
@' P mssqL
@ Orade
@ ;PoslGIS
v Spatialite
@ & ArcGisFeatureServer
,n @Nmaps«vef
égzs&rvawn
\[‘;v & wes
o @ wrs
\P lLayers panel & x
Y YB®TVE-#AD0
= | &2 pEm A
\ﬁ ._o ....................................................................................
59
1192
1 17 -

Coordinate | 146115,4097822 |95 Scale[1:5,717,152 v | @@ Magnifier[100%  [%] Rotation [0.0 2| ARender @ ePsci6913 @

(5) Users can also create a hillshade from the DEM by selecting Hillshade for “Render type.”
Change the Z factor to 5 or 8 or even larger to exaggerate the elevation difference.

/. Layer Properties - NM_DEM | Style ? X

M rendering :

& stye Render type |Hillshade V|

ld Transparency Band 'Band 1 v
Altitude (degrees) [45.00 5

B Pyramids

ll! Histogram A th(deg’ees)
€ vetadata [315.00 B
Z Factor |8.00000000 al]
Legend

Multdrectonal ]

w Color rendering

Blending mode | Normal M et
i I I
Saturation | | Grayscale |off v

Hue [ colorize |+ Strength 100% *

W Resampling
Zoomed: in iNexestneighbou' v: out |Nearest neighbour v: Oversampling

stie  ~| o ][ cancel || ooty || hep
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7 QGis2.1824 - o x
mmﬁdt!twuwsewnvswgmuawuebwmgeb

NEERRR)| é@@»,@é@;@np@;a;am@"!%@ -8 -REE T B M-
WIBGG-RTG%0EE *QE%E % s% ] A RO

""" Panel & X

JRYTHO
> || Home
, <7 Favourites
> ey
'ﬂ' > Lo/

@ os2
Q' P mssq
a @ Orade

@ rostais
@v /£ spatialite

& ArcGisFeatureServer

. © ows

® Tie Server (XY2)

V'uv @ wcs
@ wrs

,,,,,,,,,, @ ws

\P

L)

=

Panel & x|

v 3eTVE-RALD
NM_DEM

Coordinate|  -47760,4123879 |95 Scale[1:3,964,44 v | (@ Magnifier[100% [] Rotation [0.0 [s] ARender @ersci26913 @

2. Raster Data Analysis

(1) QGIS provide many tools to conduct raster analysis, and many more tools can be found by
using the Plugins; go to Raster or Plugins in the Menu Bar to find these tools; all of these tools
have the similar function as ArcMap’s tools and the uses of them are very straightforward

Note: Reclassifying rasters has to use the GRASS reclass tool, which can be found
Processing >>> Toolbox >>> GRASS GIS >>> Raster

Processing Toolbox n

& r.quant - Produces the quantization file for a floating-point map. A
& r.quantile - Compute quantiles using two passes.

& rrandom - Creates a raster layer and vector point map containing randomly located points.

& rrandom.cells - Generates random cell values with spatial dependence.

& rrandom.raster - Create random raster

& rrandom.surface - Generates random surface(s) with spatial dependence.

»‘& rreclass - Creates a new map layer whose category values are based upon a redassification of the categories in an existing raster map layer.

& rredass.area.greater - Redassifies a raster layer, selecting areas larger than a user specified size

& rredass.area.lesser - Redassifies a raster layer, selecting areas lower than a user spedified size D
& rrecode - Recodes categorical raster maps.

@ r.regression.line - Calculates linear regression from two raster layers : y =a +b*x.

& rregression.multi - Calculates multiple linear regression from raster maps.

& rrelief - Creates shaded relief from an elevation layer (DEM).

& rrelief.scaling - Creates shaded relief from an elevation layer (DEM).

& rreport - Reports statistics for raster layers. ~

You can add more algorithms to the toolbox,
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(2) Some of the common tools include the followings screen capture:

r |Ras Database Web Proct

] E; Rva\Ysber Calculator... ﬂ

Align Rasters...
Georeferencer ’ \AQ
Heatmap ’ j

Interpolation -
@ Terrain Analysis  »
Zonal statistics 4

(a
Projections ’ F
Conversion >
Extraction ’
Analysis 4

Miscellaneous 4 o
GdalTools Settings...

(3) Terrain Analysis is very useful, and it includes the following tools:

r |Raster | Database Web Processing Help

] ¥ Raster Calculator... p p p }a
Align Rasters... ¢
Georeferencer | AW - -
eatos | QD B =g &
Interpolation » @

/2 orrain Analve Slope

Zonal statistics > Aspect...
Projections . Hillshade...
Conversion » Relief...
Extraction » Ruggedness Index...
Analysis b U
Miscellaneous ’
GdalTools Settings...
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(4) The Georeferencer tool can be used to georeference images

(5) Analysis tools can be used to do the followings:

r |Rasher Database Web Processing Help

’:,_ Raster Calculator... ;} p ) }a 2
Align Rasters... s td =

»
Georeferencer N4 ab abc| (abe
> | ") * O

Heatmap

mea

Interpolation g &)X
j Terrain Analysis »

Zonal statistics ’ EJ
Projections >
Conversion »
Extraction ’
Sieve...
Miscellaneous ’ Near Black...
GdalTools Settings... Fill nodata. ..
Proximity (Raster Distance)...
Grid (Interpolation)...
DEM (Terrain Models)...

[] |
(6) Interpolation and Heatmap are plugins; raster calculator, Zonal statistics, Conversion,
Extraction, and Projections are also very useful tools

or |Raster | Database Web Processing Help

7 '.: Raster Calculator... p p 1"(’) }a r g
Align Rasters... R 't el
i Georeferencer . w ab (abc| (abgl (abg
Heatmap > “ ® = € ©
Interpolation % &)X
@ Terrain Analysis  »
Zonal statistics % =
=
Projections e [ 1
ONVersio Rasterize (Vector to Raster)...
Extraction ¢ Polygonize (Raster to Vector)...
Analysis ' Translate (Convert Format)...
3 »
Miscellaneous RGB to PCT...
GdalTools Settings...
PCT to RGB...

I
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(7) As an example to use these tools, we are going to explore the Clipper tool

(8) Start a new project; add the Bernalillo layer and NM_DEM layer in the QGIS_Training >>>
Part D folder.

7 QGls21824 - o X
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help

DEERRRANVSLLAPHNPPLAABIT C-N-&-,EE IR -0
///m 'D ;-:\ﬁ e B B "Tﬂ .EQ':-.D‘ s Ixo DE} abe csw P>“°%;m’

Browser Panel & X

QRT®O
Home
Favourites
C:/
D:/
@ os2
P mssqL
@ Orade
@ rostcis
£ spatialite
& ArcGisFeatureServer
@ ArcGisMapServer
@ ows
@ Tie Server (xv2)
@ wcs
@ wrs
@ wms
Layers Panel & X
o« @ ® V& i AO
4 [ Bernalitio
v & B nm_pem
W
2384

&S

<

<

<

<

SESPSHDHANN

N& s

Coordinate | -102264,4128075 | Scale [1:5,519,608 v | @ Magnifier[100% 2] Rotation [0.0 3] Drendesr @ersc:69130TH) @

(9) Go to Raster >>> Extraction >>> Clipper

/ Clipper ? X
Input file (raster) |NM_DEM v|  select...
Output file S_Training/Part_D/Bernalillo_DEM. tif Select...

[E9 o data value |0 ]
Clipping mode
O Extent I (® Mask layer I
Mask layer I Bernalillo v I Select...
[] create an output alpha band

[[] crop the extent of the target dataset to the extent of the cutline
|® Keep resolution of input raste} (O Set output file resolution

[ Load into canvas when finished

gdalwarp -dstnodata 0 -q -cutiine C: J 7/ Finished X
\Users\suzhang\Desktop\QGIS_Training\Part_D\Bernalillo.shp -tr ?
100.0 100.0 -of GTiff C: L)
\Users\suzhang\Desktop\QGIS_Training\Part_D\NM_DEM.img

C:/Users/suzhang/Desktop/QGIS_Training/Part_D/Bernalillo_DEM. tif

o 0 coe [[ o o]
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7 QGIs2.18.24 - o
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help

DEBRLRER AMS Lo RDDLR BRI &C-N-&-;EHE T @
W /BRoRBROXDEE TQENVERDS [ ARO B

v, Browser Panel & X
QRY®O
> | Home
Favourites
> C:/
> D:/
@ os2
P mssqL
@ Orade
@ rostars
£ spatalite
& ArcGisFeatureServer
@ ArcGisMapServer
@ ows
& Tie Server (XY2)
& wes
@ wrs
@ wms
Layers Panel & X
sA®TVE-RBALO
> 4 ¥ Beralillo DEM
[ [ sernalilio
v [ B nm_oem
[ )
2384

<

<

<

SELHH8ANN

N &

Coordinate|  348804,3915972 |95 Scale[1:640,221 | (@@ Magnifier[100% [2] Rotation [0.0 2| ARender @ ePsc:6913(0TF) @

7 QGls21824 - o
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help
SE X |-G -

DEERBRER ANS L8P0 L8000 S
ﬂ,ﬂﬁ~%%E€Df@“§@%%%mmﬁwﬁu®%m

Browser Panel & X
ZRYHO

[+] > Home

Gl

'G vl > u D:/
D82
@®R- : MssQL
Orade
@ @ rostars
@ v| /7 spatilite

f‘ ArcGisFeatureServer
,G @ ArcGisMapServer
© ows
o @ Tie Server (xv2)
Vo~ ®wes
a @ wrs

@ wms

Layers Panel 8 X
A& TVE-RALD
[ ¥ Bernalillo DEM
[ [ Bernalilio
v O B nM_pem
[ )
2384

Coordinate|  204860,3906531 |95 Scale[1:513,011 v| @ Magnifir[100% (2] Rotation [0.0 2] Mrender @ePsci6913(0TH) @
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Part E. Creating Maps
1. Add the layers in QGIS_ Training >>> Part E folder.

2. Table Join County Population data to County Boundary data; use Graduated for
symbolization; label county name; add Major Roads data and Airports data and symbolize them

7 QGIs2.18.24 - u] X
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help

DEEELR NS L2LoNPDDLRA LB € -M-§-EE T B-° [T
A I/)BRG-RRROXDEE T QEFERBD & ARO ST

Browser Panel 8 x

nevte s

> Home
Favourites

> c:/

> D:/

D52 | &

, -~
s £ " Harding
@ Orade . " San Miguel +
/£ spatialite < \
& ArcGisFeatureServer g b > —t \
& ArcGisMapserver { ! Guadal?pe
© ows : %rranoe \
@ Tie Server (X12) —4 4+ - n
1 De Baca

4

4

4

@ rostcis
@ wcs
@ wrs

@ wms

<4

Mg SECHHSANN

Layers Panel 8 x

A TVE-FADL

B[] e95-13750 Hidalgh
%) 13750 - 40246
%] 40246 - 76569
%] 76569 - 209233

Coordnate|  -106.961,37.035 |95 Scale[1:2,521,167 | @ Magnifier[100%  [2] Rotation [0.0 ] DRrender @ersiazzs @

3. Click on Project
4. Click on New Print Composer

5. Type in a name for your composer

7 Composertitle  ? X
Create unique print composer title
(title generated if left empty)

| Demo_su| v|

[ox || concel

6. The composition panel should display, Click Layout and then click Add map
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Composer  Edit  View m Settings

QR R
Add Label

HDPPPLRE CRBSLEE B¢ ¢ -

$ »

S E : ol P, tems  commandhistory
@ 2_: .?’ b A Command history X
p _: =, AddLegend s
= 5% AddImage
@ L9 & Add Shape »
53 8: I Add Nodes Item >
R = /& Add Arrow
R\ : "% Add Attribute Table
U—_(; E ) CEh Composition Item properties Atlas generation
% _: Move Item v Atlas generation X
T : [ Move Content c [ Generate an atlas
=i 3
“_ =- [ EditNodes Item v Configuration
o _: < Group Ctrl+G Coverage layer v
_E} E ::"‘.i Ungroup Ctrl+shift+G Hidden coverage layer
@ E Raise Ctrl+] Page name €
]\é -: Lower Ctrl+{ Filter with €
y E Bring to Front Ctrl+shift+] Seity = .
Siis= Send to Back Ctrl+Shift+{
[~ £) LokSelectedItems  Ctil+L v Output
=D -: a Unlock All Ctrl+Shift+L Output filename expression
“ o_f ‘output_'|| @atlas_featurenumber £
25 v Single file export when possible
_: < >
x: 211,438 mm y: 103.719 mm page: 1
7. Use mouse pointer to select the area on the canvas of the composer for adding the map
8. In Layout click on add Scale bar, Add Legend, and Add Image (for North Arrow)
10. In Layout click on Add Shape and then click Add Rectangular to add neatline (optional)
9. Click Composer and then click Export as Image
‘;'D:::‘S“ﬁﬂ‘ Vew (ayout Atas Settngs - ° *
BLRORAIEBSRHRKeo NALPLT UNASIE Blee: ISR
e e e = :
P| 3 -
ad=3 Sk e
CIE e,
R kst
4 E_ * Legend ﬁmﬂm
CYE 4+ Arports Pere duroed
(32 Major Roads Change tem poston
Fﬂ 3 County Population EE—
- [ 695- 13750
’g ? E :g;dsg;g;g m Item properties _ Atias generation <
E e e ptameiropermpeteeittoo G O |
o 82 Resize mode.
- =
N —
5 MR ARie= g Fm—
i (‘A\ BH @K i PP
| 3 [H€s A € MWE 2t TA
: ATATORTK++-
3 I {AAQOOSTHH
E 200 miles BOOA XX
3 -— ) (N B e 7 I 8 4
i_; nc’?man»:nmz 1.18/apps/ags-r/fsvg
B he :
3 Outine coor | (D -
Lo V
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Part F. Working with the Graphical Modeler

A typical spatial analysis involves a series of GIS operations, with the output of one operation as
the input for the next one, until the final result is generated. Using the Graphical Modeler, users
can combine these individual steps into a single process. Thee interface of Graphical Modeler
allows users to visually draw inputs, GIS algorithms, and output. A major benefits of this
approach is that the completed analytical workflow can be modified and rerun.

1. Click on Processing and then click on Graphical Modeler

Project Edit View Layer Settings Plugins Vector Raster Database Web Pr%m Help

=) B 5 @D S v e e

DEEBRRR KOS LS 5P B~ e | [-&-BEEIS-PO-E

-aphical Modeler... +Alt
y =l B = D B = e oW = -_—

y. & MRS m =€ Xy |: ok S History... Ctrl+Alt+H "> % Q "25 i
V Browser Panel & X ¢ Optons... Ctrl+Alt+C Processing Toolbox & X

C QRY*O Q@ Resuts Viewer... CHrl+AItR [

'Q Home »  Commander Ctrl+Alt+D l}ecendyusedalgond'ms

Favourites & GDAL/OGR [48 geoalgorithms]
/% c/ l & GRASS GIS 7 commands [314 ge
' D:/ o Models [0 geoalgorithms]

" oe: oéz Z QIS geoalgorithms [111 geoalg.
@ v P mssq & SAGA (2.3.2) [353 geoalgorithms]
% @ oOrade B Scripts [0 geoalgorithms]

- @ rostars
N::' v| /7 spatilite
& ArcGisFeatureServer
,{) & ArcGisMapServer
@ @ ows
@ Tie Server (XY2)
Vo~ ®wcs
- @ wrs
\@ @ wms
Layers Panel & X
v Qe TVE-RALO
You can add more algorithms to the |
|- enable ad

Coordnate|  -104.2437.22 | Scale[1:2,605,363 v| @ Magnifier[100% [2] Rotation [0.0 i DRender @ epsc:aze @

2. The processing modeler opens as a new window; on the left-hand side of the window, there
are two tabs: Inputs and Algorithms; these are used to add both types of element to the modeler
canvas that takes up the remainder of the window

4 Processing modeler - a X

B R =W G| 2

Vv Parameters [Enter model name here] ” [Enter group name here]
4¢ Boolean
4F Extent
4 File
4F Number
4F Raster layer
4P String
4 Table
oo Modeler Canvas
4P Table multiple field
4 Vector layer
4 Point

Inputs and Algorithms

Inputs Algorithms < >
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3. Before creating a model, it is always a good practice to configure the modeler; models ae
saved as JSON files with a .model extension; when users save a model, QGIS will prompt the
users to save the model file to the Models folder; users can set the location of the Models folder
by navigating to Processing >>> Options

/. Processing options ? X

Setting Value
> & General
> == Menus (requires restart) Reset to defaults

v & Models

& Activate ™M
& Models folder [C:\Users\suzhang\.qgis2\processing\models |

> & Providers
> ﬁ Scripts

[oc 11 conce

4. Create a new model; type in Airport Buffer in “Enter model name here”, and type in Proximity
in “Enter group name here”; click on the save button ¥ and the Save Model dialog will open

7/ Processing modeler - O X

B R =W B &

Vv Parameters [Enter model name here] IllEr:er group name here) I
4P Boolean 7~
¢ Extent
% File
4 Number
<F Raster layer
4 String
4P Table
4 Table field
4 Table multiple field
¢ Vector layer
4 Point

Inputs  Algorithms < >

7 Processing modeler - a X

B R|(% W3

Vv Parameters Airport Buffer ”Proxirnity
<F Boolean ~
4F Extent
% File
% Number
<F Raster layer
4 String
4 Table
% Table field
4F Table multiple field
¢ Vector layer
% Point

Inputs Algorithms < >

[
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5. In the Save Model dialog, type in a name for your model file; the following figure shows the Save
Model dialog; if models are saved to the Models folder, they will appear as model tools in the Processing
Toolbox panel; the model will appear with the name that was entered into the graphical modeler as
opposed to the name of the *.model file. Models can be saved outside the Models folder, but they will not
appear in the Processing Box panel

7/ Save Model X
¥ > SuZhang > .qgis2 > processing > models v O Search models P
Organize v New folder = - o
A Name - Date modified Type Size

s Quick access
£ Documents #
& Downloads
[&] Pictures »
2018

LI PP TN

No items match your search.

v

File name: I Create_Buffer_for_Airports

Save as type: | Processing models (*.model) |
A Hide Folders Cancel
7 QGIs2.18.24 - o X

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

DEBRBRERRAVS L2 INPPODLLABOS @€ -M-&-0; -
| B g @ & m,

O %o p— & o ] s (W @b G@bc G@bgl @bl <@

Ay B olo-0fxl>e B 8= QE < ERDS
V Browser Panel & X Processing Toolbox & X
'ﬂ 0 & Y T O Search...

> Recently used algorithms
> Home ~ p:

. Favourites > & GDAL/OGR [48 geoalgorith...
ﬁ} s B o > & GRASS GIS 7 commands [3..
R[> o W& Mode's [1 geoalgorithms]

) Y " V' Proximity

& os2
o4 Airport Buffer
@ v P mssa 2
@ @ orade > & QGIS geoalgorithms [1114g...
@ rostcis > & SAGA (2.3.2) [353 geoalg...
@ 2 5 SpatiaLite > [ scripts [0 geoalgorithms]
) ArcGisFeatureSe
,o & ArcGisMapserve
l'f @ ows
°G €D Tile Server (XY2)
Vol ®wcs
e P wre N/
< >
\@ Layers Panel & X
%y v awY >
toolbox,

Coordnate[ 22010579 |® Scle[n1,536%5 v|@ Maonifer[0ow [2] rotaton o0 o] MRender @escians @
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6. To open a saved model, in the Processing modeler dialog, click on the

button to open

the Open Model dialog and then navigate to the location where you model has been saved

/ Processing modeler

DHH B M| B8

[V Parameters
4 Boolean
< Extent
< File
4 Number
4 Raster layer
4 String
4 Table
< Table field
¢ Table multiple field
4F Vector layer
< Point

Inputs  Algorithms

,/ Open Model
™ > SuZhang > .qgis2 > processing > models

Organize ¥ New folder

o Name
> Quick access

= | | Create_Buffer_for_Airports.model
|z| Documents

& Downloads

- o X
[t
>
X
v O Search models P
= - | 0
Date modified Type Size
10/28/2018 3:23PM  MODEL File 1KB

& Pictures o+
2018
I Desktop
Document
File name: I]

vl Processing models (*.model *.h v

7. To begin the creation of a model, users will need to define the inputs. The graphical modeler

will accept the followings as input:

Boolean
Extent

File
Number
Raster layer
String

Table

Table field
Vector layer

0O 0O O 0O 0O O O O O
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8. To add an input, either double-click on the appropriate category from the Inputs tab or drag
the input onto the modeler canvas; the Parameter definition dialog will open; give the parameter
a name and fill in any other details, which change depending on the input that is selected; when
an input parameter is defined and added to the model, it is essentially a conceptual parameter; it
is not actually be connected to a data layer until you are ready to run the model

9. For this exercise, we will add a vector layer; we will specify the geometry of the vector data
and select it as a required parameter:

/' Parameter definition ? X

Parameter name | Airports

Shape type Point v

Required Yes v

10. Once you click on OK, the input object will be added to the modeler canvas; all the objects in
the modeler canvas can be selected with a mouse click and dragged to reposition; click on the
pencil icon of an input will open the Parameter definition dialog to make changes

X

P Airports

!

11. We will also add a number input,  / p.rameter definition ? %
which allows us to expose the buffer
distance value as an input that can be Parameter name Buffer distance |

changed when the model is executed; it
will be named “Buffer distance” and it
will be given a Default value of 3000,
since 3000 it the distance that we
initially want to use Note: in the  ppu value 3000 |
graphical modeler, distances are

Min/Max values{ H }

expressed in current project’s coordinate

system units Required Yes =
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12. The following screenshot shows the model with a vector layer input and a number input

/. Processing modeler - a X

BB (=W 2 2

Vv Parameters Airport Buffer “Proximity

%¢ Boolean I
4F Extent
% File
4 Number ’%- Buffer distance EJ
4 Raster layer
4F String

4F Table

4F Table field ) 2
4b Table multiple field < Airports Q]
4 Vector layer
4F Point

Inputs  Algorithms < >

13. Algorithms are added to the graphical modeler in the same way as inputs; click on the
“Algorithms” tab; in the Algorithms tab, there is a special category named Modeler-only tools,
and there are three tools, including Calculator, Raster layer bounds, and Vector layer bounds;
they are tools that can only be used in the graphical modeler

7/ Processing modeler - O X

| | [Airport Buffer |[Proximity

v & Modeler-only tools
Vv Modeler-only tools . b
& Calc?:llator i Airports zj l% Buffer distance QJ
& Raster layer bounds
# Vector layer bounds
mgeoalgom ms
> & SAGA(23.2)

Inputs  Algorithms < >

7/ Calculator ? X

You can refer to model values in your formula, using single-letter variables, as follows:
a->Buffer distance
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14. In the search bar, type in buffer and many tools show up; click on the “Fixed distance buffer”
tool in QGIS geoalgorithms >>> Vector geometry tools

7/ Processing modeler - a X

BR =W E &
buffer] | @| |Airport Buffer |[Proximity
v i GDAL/OGR A A
v [OGR] Geoprocessing
."- Buffer vectors A
& Single sided buffers (and offset lin... ’ < Buffer distance QJ
Vv ¢ GRASSGIS 7 commands
v Raster (r.")
& r.buffer - Creates a raster map lay...
¥ r.bufferlowmem - Creates a raste...
v Vector (v.*)
& Vv.buffer.column - Creates a buffer...
& v.buffer.distance - Creates a buffe...
v/ QGIS geoalgorithms
Vv Vector geometry tools
# Fixed distance buffer
# Variable distance buffer
v & SAGA(23.2)
Vv Raster tools
& Raster buffe

PR v
Inputs IAlgorithms I < >

15. Click on the “Fixed distance buffer”, and the Fixed distance buffer dialog open; set up the
parameters as below; the Segments indicate how many segments that your buffer circle will
consist of (the more segments the smoother the circle; default value is 5); output will be Airport
Buffer

< Airports EJ

/7 Fixed distance buffer ? X

Parameters Help

Description |Fixed distance buffer

Input layer

Arports 2
Distance

I Buffer distance v |
Segments

| 20.0 v]
Dissolve result

e 3
Buffer <OutputVector >

|Airport Buffer

Parent algorithms

0 elements selected
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16. Next, add the Roads layer and the Clip tool to the model using the following parameters

Z Clip

Parameters Help

Description |Clip

Input layer

'Roads

Clip layer

'Buffer' from algorithm 'Fixed distance buffer v |

Clipped <OutputVector >

|Roads dose to Airports

Parent algorithms
0 elements selected

7 Processing modeler

BB R &M

2|

Vv Parameters
4F Boolean
<P Extent
4 File
¢ Number
¢ Raster layer
4 String
¢ Table
¢ Table field
¢ Table multiple field
< Vector layer
4F Point

Airport Buffer |[Proximity

In

I’ Fixed distance buffer

Out ]

4 = @ >

| = P
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17. Click on the Save button to save your model and then close your model

/ Model saved X

'/0\\| Model was correctly saved.
\‘__/“

[ o ]

18. The model can be run either from the Processing modeler window or from the Processing

Toolbox panel; in the Processing modeler window, click on the Run model button & ; to run
from the Processing Toolbox, first save and close the model and then find the model by
navigating to model and then right-click on it, and choose Execute from the context menu

7 Processing modeler

LAY A

Vv Parameters Airport Buffer “Prox'mity
¢ Boolean
4P Extent ‘4}' Airports 2
<P File \
4 Number
4 Raster layer
4P String
4k Table \ x‘
4 Table field i £ \*
4P Table multiple field \ I
4 Vector layer \

’# Buffer distance 2

4P Point # Fixed distance buffer 3

Out ‘

> Airport_Buffer
\_—

In

% clip 3

out -“\, .
"> Roads close to Airports ‘

Inputs Algorithms < >

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

DEBRERR[OSLPLAAPPLRASABORS @G -K-&-EEHI S0

(&) (- =l = e (W b (abc| (abg| (abgl at g T
Y /BR-BRIPEE QAN 4800
v, Browser Panel & X Processing Toolbox & X
(+] Q c Y 1 o Search...
V' Recently used algorithms
+] . ?;M*s o) BB Basic statistics for text fields
ﬁ} ; D:/ BB Basic statistics for numeric fields
(") 3 e - Join attributes by location
I P wssoL . Select by location
@ Y| @ orace > & GDAL/OGR [48 geoalgorithms]
' pojept > ¢ GRASS GIS 7 commands [314 geoalgorithms]
@ 7 spatiaite v & Models [1 geoalgorithms]
= Vv Proximif
QQ «| @ ArcGisFeatureserve .Qty. e
9 @ ArcGisMapServer > Tools Arh Execute
(+) @) ows > ¥ QGIS geoak Execute as batch process
A @ Tie server (xY2) > & sAGA (2.3,
? wes > Scripts [0 Edit rendering styles for outputs
- ) WFS
a P, v Edit model
b L4 Delete model
\@ Layers Panel & X Create preconfigured algorithm
Z‘: & @ e. 7V &~ »
=
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19. The tool will open with a regular tool interface, fill in the parameters as below and then click
on Run; the results will be placed in the folder that you selected

7 Airport Buffer ? X
—
Roads ~
Major_Roads [EPSG:26913) B
Airports

Airports [EPSG:26913) ~|[..][®]
Buffer distance

[3000 &[]

Airport Buffer
| C: Ausersfsuzhang/Desktop/QGIS_Training /Part_F/Output/Airport_Buffer.shp J[]
[ Open output file after running algorithm
Roads dlose to Airports
| C: Ausers/suzhang/Desktop/QGIS_Training/Part_F/Output/Roads_Close_to_Airports.shp 5]
[ Open output file after running algorithm v
0%
[ rn ]| close
7 Qels2.18.24 - [m] X
mmﬁdtmgavesewmwmmnammbw_ _ )
DeBRRR \ﬁ@@w@ﬁa@ﬁpﬁoa@}a[ﬂﬂﬂ e-N-e-LEEIS-VT-H
él./ B sk 05 "QE%2%%% N as®bn
& x Processing Toobox 8 x

Search...
Vv Recently used algorithms
BE Basic statistics for text fields
BB Basic statistics for numeric fields
- Join attributes by location
/- Select by location
& Airport Buffer
> & GDAL/OGR [48 geoalgorithms]
> & GRASS GIS 7 commands [314 geoalgorithms]
v & Models [1 geoalgorithms]

]

AN
£
E
7

g
& ArcGereatureserve m“‘f""mw
& ArcGisMapServer - Todly
© ows o Add model from fle
@TIQS«VU(XYZ) QCVeat:newmdd
v| @ wcs s o Get models from on-ine scripts collection
.......... PR 5 > & QGIS geoalgorithms [111 geoalgorithms)
\@ > & SAGA (2.3.2) [353 geoalgorithms]
? fayespad 8 %] > 18 scripts [0 geoalgorithms]
ZE o @ ®TVE~ »
4| & e Airports
[ Roadsdoset.

M — Major_Roads
& [ county_Boun...

You can add more algorithms to the toolbox,

Coordinate|  335098,4118212 |95 Scale[1:4,388,472 v| @ Mognifier[100% |2 Rotaton [0.0  [3] EJRender @EPSG:26913 @
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7 QGIs2.1824 - u] X

Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help
DEBRRR AUPLLANPPILABORS G K-&-,EEZR- 0B
=y 1A

A /B Vo kT <D EE = QENE RSB S E
Toolbox & X

V. Panel 8 X
QR YTH*O Search...
1 Vv Recently used algorithms
’ b Home @ BB Basic statistics for text fields
N ‘ca.l““"” BB Basic statistics for numeric fields
() s B D:I B Join attributes by location
~ o Déz 1 Select by location
Q -| P msso . & Airport Buffer
@ orade > . GDAL/OGR [48 geoalgorithms]
% ' Podiis > g GRASS GIS 7 commands [314 geoalgorithms]
v o Models [1 geoalgorithms]
@' /7 spatalite v Proximity
& Airport Buffer
‘ v Toos

& Add model from file

& Create new model

& Get models from on-ine scripts collection
> QGIs geoalgorithms [111 geoalgorithms]
> & SAGA (2.3.2) [353 geoalgorithms]
> @ saipts [0 geoalgorithms]

You can add more algorithms to the toolbox,

Coordinate|  324678,3775065 | Scale[1:137,190 | @ Magnifier[100% [] Rotation [0.0 [2] D Render @ersci26913 @

7 QGIs2.1824 - u] X
Project Edit View Layer Settngs Plugins Vector Raster Database Web Processing Help

DEERRR AOPLLsRPPRABNR e N-&-LEEZIS- 0B
V/BYL- RGO IE "QER TR TR & ARO S
Processing

Toolbox & X

Search...
v Recently used algorithms
BE Basic statistics for text fields
BB sasic statistics for numeric fields
B~ 30in attributes by location
S Select by location
& Airport Buffer
> & GDAL/OGR [48 geoalgorithms]
> & GRASS GIS 7 commands [314 geoalgorithms]
v & Models [1 geoalgorithms]
v Proximity
& Airport Buffer
v Tools
&4 Add model from file
& Create new model
& Get models from on-ine scripts collection
> Z QGIS geoalgorithms [111 geoalgorithms]
> & SAGA (2.3.2) [353 geoalgorithms]
> | @ saipts [0 geoalgorithms]

You can add more algorithms to the toolbox,
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