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Part A. Introduction to QGIS
1. QGIS

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

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

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

0 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 SpatiaL.ite layers, GPX layers, etc.)

2. OGIS vs. ArcGIS

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

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

3. Start to Learn QGIS

0 Graser, A. 2016. Learning QGIS, 3rd ed. Packt Publishing, Birmingham, UK.

0 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.

0 Website

e QGIS Workshop http://maps.cga.harvard.edu/qgis/

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

0 Online Education
e Udemy Introduction to GIS https://www.udemy.com/qgis-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.qgis.com
(2) You will see a website looks like this; click on “Download Now” to go to the download page

QGIS

A Free and Open Source Geographic Information System

Cruate, st visualise, analyse and puslish gecspatal infermation on Windews, Mae, Linus, BSD [Androi coming @ soen)

PROJECT NEWS

Latest Project Blog Posts (blog.qgis.org)

Q. 0TWOSIT2 - M3LOS spbeitic bug Mg Lampsign

Get Started Get Involved Leam 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
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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
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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 Iy
Jf, QGIS 2.18.24 "Las Palmas’ Setup E‘_lﬂ

Lo
bor” Eé 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'.

It is 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 Mext to continue.

Cancel




-
,ﬂ QGIS 2.18.24 "Las Palmas’ Setup =

License Agreement QA
Please review the license terms before installing QGIS 2. 18,24 'Las Palmas', AT

Press Page Down to see the rest of the agreement.

License overview:

1, QGIS

2, ECW Raster Flugin for GDAL
3. Mr5ID Raster Plugin for GDAL
4, Orade Instant Client

5, SZIP compression library

[ »

1. License of 'QGIS'

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

Mullzoft Install Swskem vz, 50

< Back I 1 g&ree I ’ Cancel l
— '-——'-"-———u
J QGIS 2.18.24 Las Palmas’ Setup ‘ = | =

9 T e —

Choose Install Location g&
Choose the folder in which to install QGIS 2. 18,24 'Las Palmas' A

Setup will install QGIS 2. 18,24 'Las Falmas' in the following folder. To install in a different
folder, dick Browse and select another folder. Click Next to continue.

Destination Folder
C:\Program Files\QGIS 2. 18]

Space required; 1.6GE
Space available: 205. 7GE

Mullsoft Install Swskem w250

< Badk m Cancel
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Choose Components

Choose which features of QGIS 2,18, 24 'Las Palmas' you want to install,

é

Chedk the components you want to install and unchedk the components you don't want to

install. Click Install to start the installation.

Select components to install:

Space required: 1.6GE

Mullsaft Install Syskem w250

[ Morth Caralina Data Set
[] 5outh Dakota (Spearfish)
[] Alaska Data Set

Description

Pasition your mause
aver a companent ko
see its description.

£ o5 sar oy L

Installing

Please wait while QGIS 2. 18,24 'Las Palmas' is being installed.

==

Extract: paint_line_texgen.py

L

Show details

Mullsaft Inskall Swskenm w2, 50

< Back || Mext =

| | Cancel




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

-
,,E’; QGIS 2.18.24 “Las Palmas® Setup = ——

Completing the QGIS 2.18 .24 "Las
Palmas’ Setup Wizard

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

Click Finish to dose this wizard.

< Back Cancel

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/qqis 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

/ 061521824
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing dEIpI Menu Bar

SEER S HO®p s MDD Bl 06
" = R Je = = 2 g (W aby| ‘abc| ‘abe| ‘abel Cabc Csw
B ok i eE B ) e % "B g ] ; Toolbars

- O X

O-LEE I m- -

Browser Panel F X .
ooy da Recent Projects
Gl o Home ) 2
Favourites
[+] c:f
L 4| @2 Data Browser
P mssoL
@ 7 @ orade
% & rostars
- L i al
G{a )| Layers Panel B x
% L [ SRR B g
[\ Manage
4 | ayers
Toolbar Map Area
Layer List
There is a new QGIS version available: Visit http: //download.qgis.org to get your copy of version 3.2.3

(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”

lvimze-@-@w{%B[V{e e

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!

I o)

f": Add vector layer @
Source type
® File Directary Database Praotocol
Encoding | System -
Source
Dataset Browse

[ /" Open an OGR Supported Vector Layer — ﬁ1
@Qvl ;v QGIS Workshop » - — - | 3 |.|_555r:r'1 QGIS_Workshop ju I
Organize = Mew folder = » [ I@I

i Mame . Date modified Type

[ Favorites
B Decktop J QGIS_ Workshop 9/10/2018 4:35 PM File folder
=7 Google Drive

@ ScanSnap Foldel

m

CE:
=| Recent Places

4. Downloads

- Libraries
3 Documents
J'- Music
=/ Pictures
=il Subwersinn 1] L} | b
File name: - ESRI Shapefiles (*.shp *.5HF) -
Open |"] ’ Cancel
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/" Open an OGR Supported Vector Layer

S

_I' b
w |k _Worksho
@"\J [ 1 » QGIS_ Workshop »

v | 43 || Search QGIs Workshop o

Organize = Mew folder
0 Favorites R
B Decktop . QGIS_Workshop

=7 Google Drive -
@ ScanSnap Foldel
=| Recent Places

4. Downloads

- Libraries
@ Documents

dﬁ Music

[E] Pictures

= - 0 @
Date modified

8/10/2018 4:35 PM File folder

Type

Con Orade Spatial

MS50L
| PostgreSOL
MySOL

CDBC
| ESRI Personal GeoDatabase

Sl Subversion <1 L
File narme: - [EESHI Personal GeoDatabase (*.n +
| Open - ’ Cancel
= ™
/% Add vector layer 8 s
Source type
File Directary ® Database Protocol
Encoding | System -
Database
Type | ESRI Personal GeoDatabase % -



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

_ayer Settings

ector Raster Datsbase Web Processing Help
Memage and Install Plugins. ..

| @ python Console Ctrl+alt+P

i Analyses v | i 3 ;
o ¥ 3 @] -mn a
GeoCode *
Browser Panel
Image Boundary i =
LS i olects

(2) One example is provided here to demonstrate how to install plugins. In the Plugins dialogue,
under the AIll 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
r h

# Plugins | All (571) [

& Al Search

] 4 Vertices Counter [3

¢ Installed P i V

l'. : - VetEpiGIStool This plugin is trusted

. 4 Vgi2shp
Mot installed P

4 Vietnamese Font Converter

'ﬁ o 4 view3Dpoints xyTOOIS

Settings . :
= £ Virtual Raster Builder . -
A ] Tools for managing tabular data with x y columns
4 Visibility Analysis
WGI_S'P“’EW""l Tools for managing tabular data with x y columns. It can open
# Walking Papers spreadsheet files (Libre/OpenOffice, Excel) as point layers and
d WFS 2.0 Client save attribute tables as Excel file
4 Wincan 2 QGEP
& Worldwide night /7 86 rating vote(s), 199113 downloads
4 WPS Client
i wpsdserver Tags: excel
4 ¥Planung More info: homepage bug tracker code repository
- xyToPoint Author: Richard Duivenvoorde
¢ ZEB Tookhox Available version: 0.3.6 (in QGIS Official Plugin Repository)
*® ¥ Zonal statistics plugin

4% Zoom to Point

J+ Zoom To Postcode
4+ Zoom to Postcode in Czech Republi

4+ ZoomR.C
1+ ZoomToBelgium [ i | | [IE]
#+ ZoomToCoordinates -

- Upgrade all I Install plugin

Close Help

h

(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
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Project Edit View Layer SEtnngs\lettnr Raster Database Web Processing Help
/_

D . ’::L; - ‘ Manage and Install Plugins... [E‘ ‘El g o Dw_‘ g z = G D -
°q o ¢ ¥ Python Console Cirl-+Alt+P .
| ' > . MM R E nbg: abe] ‘abgl (abe CEW F Lap
- = a GeoCoding 3 ® @ u > 0% %
Browser Panel
\d); QT 10 spatial Join 3 S
'Q Home
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= £ Snatialite @
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(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 = Mector Raster Database Web Processing Help

N Create Point Layer from XY Attribute Values  » [g EI |
HESIRY g0
— - OpenStreetMap 4
r A o E = akbc albc
= i Spatial Query (S-S o e
Statist 4
Table Manager 4
Research Tools 3 o
Geoprocessing Tools 4
Geometry Tools k
Analysis Tools 3
Data Management Tools 4 1
XY tools k

T T

w Layer Settings Plugins  Vector Ester Database Web Processing Help

e b LEE T

- ~ Align Rasters...
y P im £ b abc| ‘abc| ‘abc
T D ° [ - 9 =
d Heatmap 3 e @G
1el 4 .
Interpolation 3 Ects
r * hid Zonal statistics 3
me
Jourites Projections 3
f Conversion 4
f Extraction 4
2
Analysis 4
s60L
ade Miscellaneous 3
stGEIS GdalTools Settings. ..
stialite
-GisFeatureServer @ Terrain Analysis D
“GisMapServer | |
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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 QGI

S.

[ /' Open an OGR Supperted Vector Layer @1
@Qvl , &« Part_ C » County_Boundary - | 4"?| | Search County Boundary g [
Organize « New folder =~ 0 @
i Mame . Date modified Type
w3 Libraries County_Bound 11/7/2016 11:56 AM SHP Fil
3 Documents || Lounty_boundary Yy v} 20 ANV e
J’- Music
= Pictures =
gﬂ Subversion
H Videos —
1M Computer . ]
&, Local Disk (C) File Type Filter
a 55D (E)
e UNM (G3) e | i \ '
File name: + || EsRiShapefiles ("shp ~.5HP)  ~|
[ Open |v] l Cancel l
2. Attribute Table
Layers Pansl
(1) Right-click on the County_Boundary layer in the Layers . 4 « ¢ &+2 % 0
Panel x L \if" Zoom to Layer
Show in Overview
(2) Left-click on the Open Attribute Table option [ Remove
R R R L. ] Duplicate
(3) The design of the attribute table is very similar to ArcMap Set Layer Scale Visibilty
. . Set Layer CRS
(4) Unlike ArcMap, there are not FID and Shape fields Set Project CRS from Layer
Styles L4

(5) In the attribute table, users can edit attributes, add

features or delete features, select features, invert selection,

deselect features, zoom map to the select row, move selection

to the top, copy and paste selected features, create new fields,

delete fields, and use field calculator (see below).

12

4 Toggle Editing b

Save As...

Save As Layer Definition File...
Filter...

Show Feature Count

Properties

Rename




-
/" County Boundary = Features total: 33, filtered: 33, selected: 0

J 28 m| & VT E & D g B B
NAME 10 METDIVFP 10 CLASSFP10 COUNTYNS 10 AWATER 10 ALAND10 INTPTLAT 10 LSAD1D -

1 |Harding 9995 |H1 00933055 1154341,000000... | 5504863120.000... [ +35.8631512 06

2 |Sierra 9995 |H1 01702370 143324021.0000... | 10823447042.00... [ +33. 1194790 06

3 |Lea 9993 |H1 01702365 8463792,000000... | 11372460346.00... | +32. 7956865 06

4 | Guadalupe 9993 |H1 00929111 2887727.000000... | 7843912419.000... [ +34.8697822 06

5 |Torrance 9995 |H1 00929112 2301144.000000... | 8653108604.000... | +34.6346444 06

& |Grant 9995 |H1 00915850 15348532.00000... | 102605561604.00... [ +32.7320870 06

7 |Otero 9993 |H1 00929104 37018891.00000... | 17128132345.00... | +32.5887764 06

8 |San Juan 9993 |H1 00936344 65673845.00000... | 14278776372.00... | +35.5116245 Table View
9 |Roosevelt 9995 |H1 01702369 18703928.00000... | 6338816708.000... [ +34.0214562 |06

lnl Curry 99499 [H1 nNg33n53 8174797.000000 | 3633407189.000 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.

f ™ F Ny
/' County Boundary :: Features total: 33, filtered: 33, L“:- = g /" County_Boundary : Features total: 33, filtere... Elﬂlg
J # B 0| & a T E S D /S B o & @ T @ & »
MNAME10 METDIVFR 10 CLASSFP10 COUMNTYH | MNAME10 METDIVFR 10 CLASSFP10 col* |
1 ([Harding -9999 H1i 00933055 1 |Harding -9999 (H1 009331
2 |Sierra -9999 Hi 01702370 2 |Sierra -9999 (H1 01702
3 |Lea -9999 H1i 01702365 3 |Lea -9999 |H1 01702
4 | Guadalupe -9999 Hi 00929111 l 4 |Guadalupe -9999 (H1 00225
: 5 |Torrance -9999 |H1 00929112 5 |Torrance -9999 |H1 00929
i 6 |Grant -9999 H1 00915980 6 |Grant -993% [H1 00915
7 |Otero -9999 H1 00929104 7 |Otero -9999 [H1 00925
- -
(|8 |San Juan -9999 H1 00936844 E (|8 |San Juan -9999 [H1 fululs}
| | KD £ I (Iv)
i T show al Features _ - | iE T show Al Features
4 L

(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”

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
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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

\’ General = Single symbal 'I

E Cateqorized

€7 Labels ;- Gradusted
[= Rule-based
EE recs D) 1nverted polygons Symbology Type
& 55D
e (DE|EEINER
. Display T
EReY Uit Milimeter -
{@ Actions Transparency 0% [}
Color E]
4. Joins [
I Diagrams
iR Dagram Transparency
q Metadata
i Symbeols in group ¥ | Open Library
vallabies L
Legend 57 o
12 . |t
corners diagonal dotted green land wiater wine @
¥ Layer rendering
Layer transparency C o] : i
Layer blending mode MNarmal -
Feature blending mode Marmal -

Draw effects

Control feature rendering order

Style T Cancel Apply Help

(2) Many symbology options are available, including

BE

o Single symbol
o Categorized
0 Graduated
0 Rule-based
o0 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”
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¥ Layer Properties - County_Boundary | Style ? x

= Categorized -

Column abe NAME10 v|

Symbal i Change... |

Color rampfl| Random colors hd Edit [ tnwvert

Value Legend ~
Bernalillo Bernalilo
Catron Catron
Chaves Chaves
Cibola Cibola
Colfax Colfax
Curry Curry

De Baca De Baca
Dona Ana  Dona Ana
Eddy Eddy
Grant Grant
Guadalupe  Guadalupe
Harding Harding

|ﬂ Diagrams

-
(7 Metadata

Variables Hidalgo Hidalgo
Lea Lea

Lincoln Lincoln

Los Alamos  Los Alamos

Luna Luna

McKinley McKinley

Mora Mora

Otero Otero

Quay Quay

Rio Arriba  Rio Arriba

Roosevelt  Roosevelt W

% (= [oseeea |

W Layer rendering

Layer transparency I
Layer blending mode |Non'na| - |
Feature blending mode |Non'na| - |
[ Draw effects T
[ control feature rendering order 21
Style - 0K | | Cancel | | Apply | | Help |
7 06521824 — O X

Project Edit View Layer Settings Plugins Vector Raster Database Web Processing HE||:|

DEERER %@@u@y@ﬂﬂp@;& M ee -M-ea-L,8EI="5
VJBR - wal:w@%WM%“bwaa@

Browser Panel [
HeETHe
> Home [l
Favourites
> C:f
[ oe2
W ussoL
| @ Orade e
Layers Panel F X
« @l TE&-F AL
> (9 County Boundary

4

4

4

N SELS08ANN

Coordinate -111.02,37.13 |9 Scle[13,566812 v| @ Magnifir[100%  [3]| Rotation [0.0 5] Arender  @ersciaszs @
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€
(5) QGIS can also concatenate two fields (strings) for symbolization. Click the button at the

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

ﬂ Expression dialog 7 w

Expression Function Editor

IR EE D] fw] - s ||group Fields and Values
concat{ "NAME10" + "STATEFP10" ) > Edakes * | | containg a list of fields from the layer.
> Colar Sample values can alzo be acceszed via
¥ Conditionals right-click.
> Conversions Select the field name from the list then right-
> click to access context menu with options to
Fields and values Inad sample values from the selected figld.
Type concat( ) NAME1D Notes
Then na\”gate to the MULL Loading field values from WFS layers isn't
“Fields ahd Values”, CLASSFP10 supported, before the layer is actually
double click on EELATER"E 0 insertad, ie. when buiding queries.
NAMElO and then ALAND10
click “+” button and INTFTLAT10
then double click on L5AD10
“« » observed
STATEFP 10 FUNCSTAT 10
) NAMELSAD 10
Verify your CSAFP10
expression looks like COUNTYFP10
the one above and CBSAFPID
e STATEFP10
click “OK MTECC10
GEQID10
id
INTPTLOM10
»  Fuzzy Matching
< 3 > General
+ Geometry w

Output preview: ‘Harding35'

[ o< ]| cancel |

/ oGls21e.24 — m] X

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

DEBERRRFOIPSLINPPALBNR GG K-&-LEEEZ=- 0 B
PI/BR-RrE=< 0 “QEAESSS ~ AR
V, Browser Panel 8 %
OST7THO
' > Home ~
<7 Favourites
[+] > c:f
~| [ o2
P mssqL
- @ Orade
% Layers Panel F X
@v o fl ® T &~ &L
VQ".
|
Coordinate|  -107.3437.03 |9 Scale[u35e6812 | @ Magnifier [100%  [3] Rotation [0.0 2 MARender @hersGiasz @
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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 ? *

I-EI Show labels for this layer l I
Label with | abe NAME10 8|

w Text/Buffer sample

{abeg| Label A
s Lorem Ipsum
E= Fields
q‘ Rendering W
Lorem Ipsum " b | |v
- Display

abe Text Text

@ HELE %% Formatting Font | s shellDig 2 K=
4 abe Buffer
¢ Jons W Background Style |Non'na| v| L=

IER vizgrams ;) Shadow e lE‘ a =8 21
~ @ Placement
g Metadata / Rendering Size Im,zggg Ell @

Variables |Points v| @

&

— a

Typecase  |No change | &
Spadng  letter [0.0000 B ="

word [0.0000 H &
Blend mode | Normal MR =2

[ apply label text substitutes

Style ok || cancd || Aply || Hep |

7 06521824 - O X
Project Edit View Layer Settings FPlugins Vector Raster Database Web Processing Help

NEBRBRER HUSLL AP HNPPALBIR 6 -KN-&-HFEE T & 0-
V/BRG RO B “QEHITRDR ARG

v‘, Browser Panel & X

QRETHO

[+] > Home 2
f Favourites

> cif
'u +| B oe2

P mssqL

@ v @ orade hd
% Layers Panel g X

« @l & T&-F AL

Coordinate 11164345 |9 Scde[13,766,414 v| @ Magnifir[100%  [3]| Rotation [0.0 5] Arender  @ersciaszs @
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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

ET‘U m "TYE._"_"'_TE

[v] ' County Boundary
%
W2
Vo
B

Mew Shapefile Layer... Ctrl+5hift-+H

Mew Spatialite Layer...
Mew GeoPackage Layer...

% N=)

Mew Temporary Scratch Layer...

" MNew Shapefile Layer ? X

Type

Select the type for the
new shapefile.

i) Point () Line (® Palygon C——

File encoding System -

EPSG:32613 - WGS 84 / UTM zone 13N A —:-i

New field

MName | Area |

Type | Dedmal number -

Length |2[:| | Precision
I +; Add to fields list

Fields list
Mame Type Length Precision
id Integer 10
Mame String 50
L4 3

Remove field emmmmm This can be used

to remove fields.
Cancel Help
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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
7 Save layer as... X
« v 4 > This PC » Desktop » QGIS_Training » Part_C » Study Sites v O Search Study_Sites »p
Organize = Mew folder SR (7]
Lab_Instruction ™ MName - Date modified Type Size
‘@ OneDrive || Study_Sites.shp 10/25/2018 &03 PM  SHP File TKB
[ ThisPC
NIYRL v
File name: | Study_Sites.shp ~
Save as type: | ESRI Shapefile [OGR] (*.shp *.5HP) ~
» Hide Folders 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

i
P Layers Panel B X
|1.'i=._!nF | - ¥

o @ . T F“.J'_"_Tﬂ
,D Elg 4.—.|_-;...=

Ma - Cou nt\D}

Zoom to Layer

Show in Overview

:\"‘/po M [l Remove

p— [ Duplicate

Id Set Layer Scale Visibility

Set Layer CRS

Set Project CRS from Layer
Styles J

Open Attribute Table
Ir Toggle Editing I
Save As..,

1 legend entries remaoved. Save As Layer Definition File... 1.63,33.0

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

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

/4
{#

(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

id |1

Mame | Su_Demo

Area | 100

a |

a |

a
Cancel

(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

7 Field calculator

Only update 0 selected features
[] create a new field

Create virtual field
Qutput field name
Output field type

Whole number (integer)

Output field length | 10 + | Predsion

=

Expression Function Editor

=+ =] | e
%area /1000000

< >

Output preview: 2349.84042472595

? >
Update existing field
I.ﬁ.rea vI
Search funection $area &
Fuzzy Matching Returns the area of the current
General

* Geometry
angle at vertex

feature. The area calculated by
this function rezpects both the
current project's ellipzoid setting

I Sarea and area unit =ettings. Eg, if an
area glipsoid has been set for the
azimuth project then the calculated area
boundary will be elipseoidal, and if ne elipsoid
bounds iz set then the calculated area will
bounds_height be planimetric. o
Cancel Help

(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 — O *

/2B BRE /9 EVRTESP 0 BRE =

ma v|-[E] ] [opte ] [updet st
id Mame Area

1 1} Su_Demo 2349.8490424725...

l?ﬂmﬁlFeahraJ

(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

H7IBlR - = @ <

6. Editing Features

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

AV I e A

(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”

f County_Boundary :: Features total: 33, filtered: 33, selected: 0 — O =
2B eo|lsEowreep s e B =
MAME10 METDIVFF 10 CLASSFP10 COUNTYNS10 AWATER10 ALANDI0O INTFTLAT10 LSAD10 ~
1 |Harding -8599 H1 00933055 1154341.000000... 55048569120.000... +35.8631519 0s
2 Sierra -9999 H1 01702370 148324021.0000... 10823447042.00... +33.1194790 08
3 Llea -9999 H1 01702385 8468799.000000... 11372460346.00... +32.7956865 06
4 Guadalupe 9889 |H1 00929111 2887727.000000... 7348912419.000... +34.8697822 06
5 Torrance -9999 H1 00929112 2301144.000000... 3663108604.000.. +34.6346444 08
6 Grant 9959 |H1 00915980 15349532.00000... 10260561604.00... +32.7320870 06
7 Otero -8599 H1 00929104 37018891.00000... 17128132345.00... +32.5887764 0s
8 5an Juan -9999 H1 009356344 65673845.00000... 14278776372.00... +356.5116245 08
9 FRoosevelt -9999 H1 01702388 158703928.00000... 6338816708.000... +34.0214569 08
10 Curry 9959 |H1 00933053 8174297.000000... 3538407159.000... +34.5729841 06
1(1 Tane 0000 H4 MNGTINCE FIRCRER ANNNNNA CTAMNTIGEAN Ann 478 CTECIRT n& % N
T Show Al Features, E EI

Qe-NElnEzze-om-

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

 Select by expression - County_Beundary ? x

Expression Function Editor

1= E=] ][ D ] w]  [search group Field A
"MAMEL10" = 'Socorro’ Conversions * | | Double click to add field name to
Date and Time expression string.
“ Fields and Yalues Right-Click on field name to open
MAME1D context menu sample value loading
METDIVFP10 options.
MULL Notes v
CLASSFP10
Values |Search
COUNTYMNS10
AWATER1D 'San Miguel' A
ALANDTD ‘Sandoval’
INTPTLATIO ‘Santa Fe'
L5aD10 ‘Sierra’
chserved '‘Socorro’
FUMCSTATIO ‘Taos'
MAMELSADT0 ‘Torrance' o
< > CSAFPI0 e
COUMTYFP10 w | Load values ||  all unique 10 samples

Qutput preview: 0

Four options, including Select, Add to selection, e
Remove from selection, and Select from selection _ Select " Close
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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.

femrgs Pugrs  vecty  Qeste Qelbame  Web  Pogmeng  Heb
IEERRR AE*LL A NPPALBER A6 -6 -aNEES-00- B
BrROg~x0 0 "@ESN S BgE oo ARG

SESS0SMNS |
]
i

N

Lapers Parel ax
CA®TE-B 2O

E1 ] stua,

* 155 county Bowndary

|8 see[romeis )@ e [wow (5] Rowes 00 3] EHeede @Bomngm @

Gt Buors oy Beste Qeishase  Web  Mesgmang e
eERRR AOwsLaNPPALARONS 08-H-6-GREE8-VT- B
BROD0 “@ESELHLE & LAY

a

SESS0SMNS |
]
i

N

Lapers Parel ax
SAwTE~-R 20

1 ] sty sites.

B gammt_Ssndane |

1 feakrels] seiected o layes Courty_Bourdary. |9 sese| o605 | @ Magter [iow (3] Bowtes (00 3] Fleee @escamngpr @

23



8. Data Query Based on Location

 Spatial Query ? =
(1) Load the Airport shapefile in the Part_C folder
) ] Select source features from
(2) Go to Vector (in the Menu Bar) >>> Spatial Query =
|~ County_Boundary -
Note: two vector layers are required for this tool. :
Selected geometries
(3) The Spatial Query dialogue will display
Where the feature
(4) Select County_Boundary for “Select source features from” [Contans -
(5) Select Contains for “Where the feature” Reference features of
(6) Select Airports for “Reference features of” Airports -
Select Create new selection for “And use the result to” Selected geometries
(7) Click on Apply And uge the result to
(8) In the result dialogue, select “Zoom to item” to see the Create new selection -
selected feature
(9) Users can also click on “Create layer with selected” or
Create layer with listed items” to create a feature layer Close Aoply
/. Spatial Query ? >
Select source features from Result feature ID's
|~ County_Boundary - Result query -
30 selected geometries 1 A
2
Where the feature 3
Contains - :
Reference features of &
7
Airports - 3
9
Selected geometries 10
11
And use the result to 12 W
Create new selection - -
30 of 33 identified K
Selected features

r— |:| Zoom to item
30 of 33 selected by "Create new selection™

/ |:| Log messages

Create layer with selected

24
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Create layer with listed items

Close

Apply




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

# Select by location ? X

Parameters  Log Run as batch process... | | Select by location

This algorithm creates a selection in a vector layer.

The criteria for selecting features is based on the

ICounty_Boundary [EPSG:4326] Iv @ spatial relationship between each feature and the
features in an additional layer.

Layer to select from

Additional layer (intersection layer)

IAjrports [EPSG:4326] Iv NI
Geometric predicate

[ intersects [ touches

contains overlaps

[] disjoint within

equals [ crosses

Precision

A

[0.000000

Modify current selection by

creating new selection -

0%

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

¥ oG6is218.24 — O ®

Project Edit View Layer Settings Flugins Vector Raster Database Web FProgessing Help

DEERGR AVSLPLPHPPLALBNS & -Krh-HEET S »
A /BR o BRO<BEE " QENERDE ) ARG

v‘ Browser Panel [ 4 Identify Results g X
HETY®6 BABT=R0 e
'D > Home ~ Feature =
f Favourites ¥ County_Boundary
8 (> c:f ~ NAME1D
' N D:f > (Derived)
(+] ! > (Actions)
@ . ) om2 NAME1D
P mssqL METDIVFP10
% @ orace CLASSFP10
= @ Posters COUNTYNS10
@ | /7 spatialite :LWA?qTiom
o
, &) ArcGisFeatureServer INTFTLAT10
(+] @ ArcGisMapServer LSAD10
0 ows observed
=L @ Tile Server (XYZ) o FUNCSTAT 10
v" - -~ MNAMELSAD10
& lLayers Panel [ CSAFP10
N COUNTYFP10
S o @ T & -# @0 CBSAFP10 v
= ® Airports i D
= > . County Boundary Mode |Currentlz + | [] Auto open form
\,@ View |Tree - Help
Coordinate | -12340813,3687411 |¥ scale[1:7211,191 v | @ Megnifier[100%  [3] Rotaton [0.0 3] (A Render @ EPsciaes7(OTF) @
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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

/ acls2.18.24 - u] X

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

DEBREER AN L pHPPDALBII 6 -MN-5- 58T M-~ T
VJ/BRG-BI=e BEE = 0E e gy i

V, Browser Panel & x
DETHO
> Home
Favourites
> c:f
> o:f
2 os2
P mssqu
@ orade
W rostais
/ spatalite
& ArcGisFeatureServer
@ ArcGisMapServer
@ ows
@ Tile Server (XYZ)

4

]

]

& wes
& wrs

& wms

Ll

IRy SErX088NN

Layers Panel & x
§® T &AL
[ [l county Boundary

Coordinate | -107.720,37.923 |95 scole[1:2,286,190 ~ | @ Maanifier[100% |3 Retation [0.0 :] DRender @Bepscrazze @

(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

VR AR-@-Q Q%0 V- e
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i Createa Layer from a Delimited Text File

File Name || C:/Users/suzhang/Desktop/Data/County_Population/County_Population. csv

I Browse...

Layer name |County_PopuIation

| Encoding UTF8

File format I@ CSV (comma separated values}l (") Custom delimiters

Record options IJumber of header lines to discard |? = | First record has field namesl

() Regular expression delimiter

Field options [] Trim fields [ ] Discard empty fields [ | Decimal separator is comma
Geometry definition () Point coordinates () well known text (WKT) (®) Mo geometry (attribute only table)
Layer settings |Use spatial index [ use subset index [ watch file
COUNTY_CODE  COUNTY_MAME  POP_2010

1 35001 Bernalillo 662564

2 35003 Catron 3725

3 35005 Chaves 55645

4 35008 Cibola 27213

5 35007 Colfax 13750

& 35009 Curry 48376

i 2CN11 Na B 2077

Cancel Help

(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)

1/' County_Boundary :: Features total: 33, filtered: 33, selected: 0 — O
JEZB R o & L TERD @ B [ | S

CBSAFP10 STATEFP10 MTFCC10 id INTPTLONID A
1 9999 35 G4020 35021 18511109 -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
3 43500 35 G4020 35017 18611114 -108.3815043
7 10460 35 G4020 35035 18611115 -105.7810785
8 27140 35 G4020 35045 18611116 -108.3245773

L

£

T Show All Features,

(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

% General Juin layer Join field Target field Memory cache Prefix Joined fields

" Style
Labels
Fields

Rendering

- Display

-.';‘,_® Actions

IIIiIHHHHIIIIIIIIII

|ﬂ Diagrams

q Metadata

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

/1 Add vector jein ? x
Join layer County_Population wul
Join field 123 COUNTY _CODE

Target field abe GEQID 10 wul

Cache join layer in virtual memaory
Create attribute index on join field

P [ ] Choose which fields are joined

P [ ] Custom field name prefix

Cancel

(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 Juin layer Join field Targetfield  Memory cache Prefix  Joined fields
County_Population COUNTY_CODE GECID10 v all

Style

Labelz

Fields

Rendering

- Display

”® Actions

l“ Diagrams

ri Metadata

Variables

Legend = /
Style Cancel Apply Help

(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 savevector loyer s.. 70X
boundary layer and click on “Save As” to permanently save —
. . orma apene hd
the joined layer (same as ArcMap) [Fierere Ty, it popuetonare
. . - Layer name
1213;21 V;suallze the ne)w layer with Graduated symbol (for the ~ __ T
ield of County P 1
Encoding System v

Save only selected features

# acszis24 - o x . ~
T e~ b Select fields to export and their export options

DBREHR HO% 20 07 6-F-&-LEEZE-PT-

Add saved file to map

F/BRC-BREES “*"PESEBD% C ARG
B el & Symbology export Mo symbology -
GaYTOo
o Scale 1:50000 H
cf
3;1 ¥ Geometry
P ussa
o Geometry type Automatic =

Force multi-type

Indude z-dimension

p [] Extent (current: layer)

Sy SBCS08ANAS
40
i

¥ Layer Options
RESIZE |NO -

SHPFT -

P Custom Options

Ok Cancel Help

I8 e s20mmr | @ Maoler| oo 3] Rolaton [s0 ] MlRmer QB @
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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

This algorithm takes an input vector layer and

areates a new vector layer that is an extended

County_Boundary [EPSG:4326] | || i;‘TeiléicLI:tfiE E!IE :'IFE‘Ll::_t. one, with additional attributes
53 able.

Target vector layer

Join vector layer
- The additional attributes and their values are taken
Airports [EPSG:4326] ([ || from a second vector layer, A spatial critera is
applied to select the values from the second layer
that are added to each feature from the first layer
[ intersects [ touches in the resulting one.

contains overlaps

Geometric predicate

[] crosses

Predsion

A

0.000000

Attribute summary
Take summary of intersecting features -

Statistics for summary (comma separated) [optional]

sum

Joined table
Only keep matching records -

Joined layer

|J'Llsersfsuzhanngeskb:-pJ’QGIS_Traininngart_C,’County_BoundaryJ’County_Boundary_'n'iﬂ'l_.-'-\irports.shp ===

Open output file after running algarithm

0%
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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”

£ oGis2.18.24

Project Edit View Layer Settings

Pluging  ‘Vector Raster

Datsbase Web Progessing Help

eBRRR[HISLLAHPPRALBIR 8 K -&-LEHE T @M

1

WI/BRL- RO EE SQEISRRS

i Jesw

Y )

owser Panel

8 X

QET*T0

» || Home
< Favourites
ol
> Loy
[ os2
MR T
@ orade
W rostars
/' spatalite
@' ArcGisFeatureServer
a ArcGisMapServer
& ows
& Tile Server (XY7)
o @ wes
& wrs
& wms

yers Panel

Y @®TE&-FAL

[4 ® airports

1 ] County_Boundary

(6) Open the attribute table of the “Joinedlayer” you will see a field with the name of “count” to

Coordinate ‘

-109,493,37.098

|9 scale[12,769,224 | @ Magnifier[100%  [5 | Rotation [0.0

indicate how many airport in a specific county

E“Ellender @ersciazze @

*"F'.'.'I_ Joined layer i Features total: 30, filtered: 30, selected: 0 — O >
/BRI ET DENGTESPD a6 BERE =
sumLATITUD sumLOMNGITU sumELEVATN sumTRADD_1 sumid count i
1 23519300000.. -107270897000... 4350,000000000... 55,00000000000... 6335414.000000... 1.000000000000...
2 3,4905970000... -516,298089000... 13307.00000000... 104,0000000000... 31117689,00000... 5.000000000000...
3 93949899993 -104.639387000... 4752.000000000... 47.00000000000... 5310445.000000... 1.000000000000...
4 1,2733000000... -318,.278002000... 13733.00000000... 66,00000000000... 18132473,00000... 3.000000000000...
5 395850200000... -215,354500000... 11569,00000000... &0,00000000000... 12503633,00000... 2.000000000000...
6 83990099999 -105.990600999... 4197.000000000... 10,00000000000... 5186031.000000... 1.000000000000...
: T NRIFMINNAMAN =A7T S1Mannaad 216 ANNNnNnn O ANNNNONNNNN TFARERCAL ANNNN - I"II"II"II'"II"II"II"II"'II"II"II"II'"I} w7
W Show All Feat.resg|

(7) Visualize the new layer with Categorized symbol (for the field of count)
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£ oGis2.18.24 - m] X

Project Edit View Layer Settings Plugins ‘Vector Raster Datsbase Web Progessing Help

PERLGR AV L2Lo DDA LARBIS &6 -5-5-0,HE T M-, (1
P /BReBRIOI<DEE "QPEIERSS 2RS0T O

V° Browser Panel g X
LETHeO
+] > Home
<0 Favourites

H cf

-2 D:f

DB2

v P mssqu

Vo
'n
g @ orad
W rostars
N
%
@
Vi

| /# spatalite
&7 ArcGisFeatureServer
@ ArcGisMapServer

& ows
3 & Tile Server (xY2)
o @& wes
- & wrs
& wms
&
\R
Layers Panel g X

o 0% T &~ 0
© Airports

CAEERER
L e R

O

County_Boundary

Ccordmabe‘ -109.603,37.133 ‘% Sm\e|1:z,37u,sgz "‘n Magniﬁer‘mn% E" Rotation |u‘u Ell M Render @b EPSG:4326 @

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 \Et:x Raster Datshase Web Processing Hel Processing Toolbox n

Create Point Layer from XY Attribute Values  »
(2) Geoprocessing Tools CpenSirectMap . |

Spatial Query N > Eecently used algorithms
(3) Geometry Tools Stntiat , ? o GDAL/OGR [48 geoalgorithms]

» g GRAS5GIS 7 commands [314 ge...

(4) Analysis Tools R " 1| > o Models [0 geoalgorithms]

BEITTES g > & QGIS geoalgorithms [111 geoalg. ..
(5) Data Management Geoprocessing Tools g > & SAGA (2.3.2) [353 geoalgorithms]
Tools Geometry Tools > > E Scripts [0 geoalgorithms]

Analysis Toolz k
(6) Processing Toolbox Data Management Tools v

XY tools »

D I 0 W fou can add more algorithms to the

toolbax,
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Part D. Working with Raster Data
1. Adding Raster Data

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

‘ ‘_u’ﬁg @%@',V £ |

(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

 Open a GDAL Supported Raster Data Source

« v » ThisPC » Desktop » QGIS_Training * Part_D v QO Search Part_D

Organize * Mew folder o=

~ MName Date modified Type Size
#F Quick access

EI Documents # |:] NM_DEM 2/23/2018 5:04 PM  Disc Image File 47774 KB
;Downloads -
= Pictures -

208

County_Bounda

County_Bounda v

File narme: v| IErdasImaginelmages (*.img *. vI

(3) Click on “Open” to open the New Mexico DEM file

7 QGIs2.18.24 - m] *
Project Edit View Layer 3Settings Plugins ‘Vector Raster Datsbase Web Progcessing Help
D D (x| o
0 IQ@ %@@pﬁpﬂﬁi; ABOS @6 -0 EIm-m-H
® o -
W | 1 - o' .P ] € 3 B xj = ‘ - o] &= nh( ah(G abc csw ﬂ) Py @ % :OT:_
V° Browser Panel a8 X
O  ORTHO
= Fome z
ﬁ Favourites
Q c:f
'D - D:f
2 os2
@ | P mssqu
% @ orade
. @ rostars
Q@ |/ spatalite
& ArcGisFeatureServer
,{, @ ArcGisMapServer
) ows
a & Tile Server (%v2)
\j; «| @ wcs
& wrs .
Y
\@ Layers Panel g X
Efl o e TE -8 Al
s | ¥ [ I nm_DEM
| [ ]
2334
Coordinate|  -15768,3410918 | $ Scale[1:5,717,152 | @ Magnifier[100%  [%] Rotaton [0.0 t| MArendsr @ ersezeals @
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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 - NIM_DEM | Style

w Band rendering

Render type | Singleband pseudocolor

I Band Band 1 -
.‘ Transparency
Min 0 Max 2384
B2 Pyramids P Load min/max values
... [ E— Interpolation |Linear b
v Color Spectral hd I Edit m
@ reoin | E 1 ==
Label unit |
suffix
Legend )
M'." .‘I max Estimated cumulative cut of full extent.
origin:
Value Caolor Label
0 I
596 9
1192 1192
1733 783
2384 | PER

Mode |Continuous — + Classes 5 =

=e=RE R

[ clip out of range values o

Cancel | | enly Help

(4) Many other render types can be selected, including the followings

Style -

w Band rendering

# Render type | Singleband pseudocalor  + L\\T

Multband color
Band Paletted

| Singleband gra
il Singleband psetidocolor 0 Max 2334
Hillshade
P Load minsmax vaimes

34



/ aGls218.24

- [m] x
Project Edit View Layer Settings Plugins ‘Vector Raster Datsbase Web Progessing Help
= B B ‘o iy B s ()]
DEBRLER HOSLALAHNPPRALABIR @6 -0 -8-5 Tm-o -
W/ Bn3RkOI%0B5 “Q@ENERSS A0 %0
v‘, Browser Panel g X
LETHeO
[+] > Home [l
f Favourites
[+] > cf
' » D:f
0" 3 os2
@ T P mssq
% @ orade
S W rostars
@ | /# spatalite
& ArcGisFeatureServer
,IJ @ ArcGisMapServer
v @ ows
l‘ﬁ & Tile Server (XY7)
v" «| @ wes
“ & wrs
= v
VP Layers panel 5 %
o 0 & T &~ O
v A pen B
& s
595
1192
1788 ©
Coordinate|  146115,4097822 |9 Scale[1:5,717,152 | @ Magnifier [100%  [3] Rotation [0.0 '] [ Render @ Erseizesis @

(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 ? >
~
w Band rendering
Render type ‘Hillshade -
I.ﬂ Transparency Band |Eand i - |
o Altitude (dearees) | 45.00
Bl Pyramids | E|

| Histogram

Azimuth (degrees)

€ vetsdats |315.00 =]
. |z Factor |8.00000000 a i

Legend
Multidirectional ]

w Color rendering

Blending mode |Normal - |
Brightness I [ Contrast I
Saturation I [ Grayscale |Off -

Hue [ colorize |+ strength 100% =

w Resampling

Zoomed: in |Nearest neighbour v| out |Nearest neighbour vl Oversampling

Style T I OK I | Cancel | | Apply | | Help
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¥/ qGis2.18.24 - o X
Project Edit View Layer Settings Plugins ‘Vector Raster Database Web Progessing Help

DEBERGR AL LANPPRALBII Q6 -6 - LEEI®-PI-
VI/BGGSRE€DEE “QEAAE R o ARO0HT

owser Panel 8 X

aeTte 7 i
>JHme ‘ “
’ <7 Favourites e g

> [

@ - oy

[ os2

Q T mssqu

% @ orade

W rostars

@ v/ spatialite

@ ArcGisFeatureServer
, & ArcGisMapServer
\vA ) ows

& Tile Server (xY2)
VE; - @ wes

& wrs

.......... @ ws

yers Panel 5 X
o @ ® Te, -0
1 B um_pEM

Coordinate|  47760,4123879 | Scale[1:3,964,4%9 | @ Maonifier[100% 3] Rotation [0.0 2] HARencer  @perscizas @

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

\3, r.quant - Produces the quantization file for a floating-point map. -
\3« r.quantile - Compute quantiles using two passes.

@ rrandom - Creates a raster layer and vector point map containing randomly located points,

\3, r.random.cells - Generates random cell values with spatial dependence.

& rrandom.raster - Create random raster

@ r.random,surface - Generates random surface(s) with spatial dependence.

-ﬂr rredass - 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

@ rreclass.area.lesser - Reclassifies a raster layer, selecting areas lower than a user specified size

\3, rrecode - Recodes categorical raster maps.

‘& rregression.line - Calculates linear regression from two raster layers : v =a +b™x.

@ r.regression.multi - Calculates multiple linear regression from raster maps.

\3, r.relief - Creates shaded relief from an elevation layer (DEM).

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

@ r.report - 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 |R35E| Database Web Proo

_ l—i_'. Raster Calculator...

] Align Rasters... g
Georeferencer S
Heatmap k |
Interpolation 4 [=2E]

f Terrain Analysis »
Zonal statistics k E
Projections £
Conversion 3
Extraction E
Analysis 4
Miscellaneous k =
GdalTools Settings...

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

r |F‘.aster| Database Web Processing Help

e i
(| = Raster Calculator... ;: ;‘3 gﬁ' &(a
Align Rasters... i
Georeferencer k »i@ - i
Heatmap k ! 9 =
Interpolation g
8l ANg Slope
Zonal statistics k Aspect...
Projections b Hillshade. ..
Conversion . Relief...
Extraction b Ruggedness Index...
Analysis r L‘
Miscellaneous k
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 |F‘.aster| Database Web Processing Help

‘E:. Raster Calculator. ., ;3 c;;"w, T fa )
' Align Rasters... & BIFJ ‘5; Jud &L
Georeferencer r . “-:'-33* - hﬁ ;.% nl:-:D

Heatmap E
Interpolation .

H-;17." Terrain Analysis »

Zonal statistics ¢
Projections E
Conversion 3
Extraction k
= Sieve...
Miscellaneous 4 Mear Black...
GdalTools Settings. .. El reii
Proximity (Raster Distance)...

Grid (Interpolation). ..

DEM (Terrain Models)...

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

or |F'.aster| Database Web Processing Help

:l ¥ Raster Calculator... ﬂ i;"w_, g‘"'\_, ;a [T
Align Rasters. .. ' o Sed =

. Georeferencer b A 2 abc| (abcl abe

| . | @ = O O

Heatmap
Interpolation U

Jf" Terrain Analysis L4

Zonal statistics 4
Projections Li ﬁ

ONVErsio Rasterize (Vector to Raster)...
Extraction i Paolygonize (Raster to Vector)...
Analysis ' Translate (Convert Format). ..
Miscell r

iscellaneous e
GdalTools Settings. ..

PCT to RGE...
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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.

/ QGI52.18.24

- O x
Project Edit View Layer Settngs Plugins Vector Raster Datsbase Web Processing Help
SQ= Y = 0)10] &l o - 30 - = = - -
0 BELRHUSpp s RPDALRMNS @6 -K-8-L,EEI M-
/BRI ES “* Q<39S 480 %0
vo EBrowser Panel 8 x
C L2THO
'{, Home
ﬁ Favourites
Q c:f
'D - D:f
@ os2
@ M TR
% @ orade
= @ rostars
Q - f Spatialite
‘Ya & ArcGisFeatureServer
,D @ ArcGisMapServer
@) ows
°u & Tile Server (x¥Z)
\j; «| @ wes
& wrs
@ wms
\P
Layers Panel g X
By gwmrva-gann
£ [ Bernalillo
~ [ B nM_pem
o
2334
Coordinate|  -102264,4128075 |9 Scale[1:5,519,608 ~| @ Magnifer [100%  [3] Rotation [0.0 2| MARender @ epsGiaeois (o) @

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

 Clipper ? >
Input file {raster) | NM_DEM v || select..
Dutput file S_Training/Part_D/Bernalilo_DEM. tif Select...

Mo data value ||] EI

Clipping mode

() Extent I (®) Mask layer I

Mask layer I Bernalillo e I Select...

[ ] Create an output alpha band
] Crop the extent of the target dataset to the extent of the cutline

I@ Keep resolution of input rastel () Set output file resolution

Load into canvas when finished

gdalwarp -dstnodata 0 -g -cutline C: £

YWserssuzhang \DesktoplQGIS_TrainingPart_D'\Bernalilo.shp -tr
100.0 100.0 -of GTiff C:

Ysers\suzhang\DesktopYQGIS_Training\Fart_D\MM_DEM.img
C:Usersfsuzhang/Desktop/QGIS_Training/Part_D/Bernalillo_DEM. tif

/" Finished b

Processing completed.,

Close Help
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/ aGls218.24

Project Edit View Layer Settings Plugine ‘Vector Raster Datsbase Web Progessing  Help

DEBRLR AR HDDALBIT &€ -

- EE T B0 T
B RrE%0 5 “QEAIETRDS/ AR0O%n

Point

y. |
Browser Panel g x
QET*T0

> Home
Favourites
¥ c:f
-2 D:f
@ os2
P mssqL
@ orade
W rostars
| /# spatalite
& ArcGisFeatureServer

Ao
'ﬂ
@
=
%
,D & ArcGisMapServer
Vi
\P
2
=

) ows
& Tile Server (xY2)
o @ wes
& wrs

@ wMs

Layers Panel 5 X

o @ % T E-F AL
> [ B Bernalillo_DEM
[ [ Bernalillo
~ [ B nM_pem
[ [
2334

Coordinate|  348304,3915072  |W§ Scale| 140,221 | @ Magnifier[100% 3] Rotaton (0.0 [3] [Render @DEPscissiz(oTR) @

/ QGI52.18.24

Project Edit View Layer Settngs Plugins Vector Rester Dotsbase Web Processing  Help

DEBRLR ANSLLARPPLALBIS @€ -IN-6-0,5E I =- (0
BRI EH “QE<YER%% ~ a&ARO &5

Point
Browser Panel 8 X

QEv*Te

> Home
Favourites
> c:f
> oy
@ os2
P mssqL
@ orade
@ rostars
£ spatalite
& ArcGisFeatureServer
& ArcGisMapServer
) ows
& Tile Server (x¥Z)
& wes
& wrs

@ wms

]

Ll

4

4

Ayg SELEHHANN

Layers Panel g X
o @ ® T e -0
B Bernalillo_DEM
] & Bernalillo
~ [ B nM_pem
[ ]
2384

Coordinate|  294se0,3908531  |W Scale[ us13,011 | @ Magnifier[100% %] Rotation [0.0 [£] EARrender @ epseiaeai3 (o) @
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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

/ acls2.18.24 - u] X

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

DEBRLGRHOSLLAPHPPLALBOZ e -N-6-LEET - 0-
P /BRGBRO<DEE “QE<NED%e M AROH

V. Browser Panel 8 X *
o QITHe —
'D > Home
Favourites
A
':; - Loy
@ os2
@ M "
% @ orade
@ rostars
% «| /7 spatalie
& ArcGisFeatureServer
,ﬂ @ ArcGisMapServer
i D ows
l'ﬁ‘ & Tile Server (x¥Z)
Vel @wes
E @ wrs
\@ & wMs
E=|
Layers Panel g X
o 0% T &~ 0
4 Airports ~
Major_Roads
v [ (9 County Boundary with Population
695 - 13750
13750 - 40246
40246 - 76569
76569 - 209233
= v

Coordinate|  -105.961,37.035 |9 Scale[1:2,521,167 + | @ Magrifir[100%  [2] Rotation [0.0 [£] ARender @ epsanze @

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

5. Type in a name for your composer

/' Com poser title 7 >

Create unigue print composer title
(title generated if left empty)

| Demu_5u| e |

o 1| cond

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

B LR L v NALLRACLNASIE @le ¢ > >
...I....|.. g Addiabel ...|1.8?..|....|2P?..||... Items Command history
@ o= o AEEEE *  Command history X
p E i3, Addlegend e
: _: =% Add Image
i %3 Add Shape v
@ %E [ AddNodes Item 4
_: /5 Add Arrow
If}*’ = [, Add Attribute Table
E g: B AR Composition Item properties Atlas generation
—: dﬂ Move Item v Atlas generation x
q g (¥ Move Content c [] Generate an atlas
= [z Edit Nodes Ttem = @D
='_ﬂ _E J Group Ctrl+G Coverage layer W
| - # Ungroup Ctrl+5hift+G Hidden coverage layer
\ﬁ; E_E Raise Ctrl+] Page name £
IE = Lower Cirl+[ Filter with £
i ' Bring to Front Ctrl+5hift+]
/g: g_: | Send to Back Ctrl+5hift+[ st -
= ) Lock Selected Ttems cri+L v Output
E{) _Z 5 Unlock Al Cirl+5hift-+L Qutput filename expression
“ D_f ‘output_'||@atlas_featurenumber &
= E v Single file export when possible
R >
i 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
?-‘-ﬁl R u-"s«::::b he RNAPALR CHAEC e € e e
ol S - JU T FO Y I T T T R ] P P PR b= I;:-'“:-w'w =
- B
o [rrprri
I {E Coarge e poasn
o ;{-E > 3 + CON’£ ngnd :r:;?:;;:wm
= $ Rio Arriba - ) TS Union . - e
] L - Mara Hajor ioads e attecd
Ey| 2 % L S"‘Lm
5l i S - £ 13750 - 40246 [ ———— |
S E + ke " = 4024 - 6569 o rpertes x
-] E ] Gu .76561.-200.?3] I’ !S!nl.l&\-w-'uwu't%mh-u—ulvr-hwj!.m. ‘:v A
{E’Té 4$!M m‘&g W 209233 - 662564 :,,,,_,,,
a_rj _ Fon Foodero costvelt e
EE Lingain BN =
: d - N .
T i (A\ R AR Fisa— o
E Gy Ve BHABE | QPP
3 'y [ﬂ]ﬁ“«a‘f\f@l‘igi‘.&ﬂeﬂf A
u e
E o I | A AQLODE
E 50 E 100 150 W0miles ﬁr>'ﬂ‘\?—i‘,}:k¢m,—| v
'ﬁ-; ":c:“m -
E Outi —-
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Legend
a*s Airports

~— Roads
New Mexico County Population

[ 695 - 13750

[ 1 13750 - 40246
[ 40246 - 76569
Bl 76569 - 209233
Bl 209233 - 662564

| 50 0 50 100 150 200 miles
N | |
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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 Wiew Layer Settings Plugins Vector Raster Database Web Prﬁessing Help

SE=E N (’j @ = @i D Tookox Ctrl+Alt+T %0 O .
NEBBLR Hos s s RpE Erm-or
— — o Graphical Modeler... Crl+Alt+M
15 = Fx M =€ 2 B xﬁ ol 4
J (] D © & History... Ctrl+Alt+H
v‘, Browser Panel g X §§§ Options... Cirl+Alt+C Pracessing Toolbox 4
C LRTHO ¥ Results Viewer.. Cirl+Alt+R
o Home ¥ Commander Ctrl+Alt+D Recently used algoritims
F te i GDALJOGR [48 geoalgorithms]
avourites
,deD cf % GRASS GIS 7 commands [314 ge..
' D:f o Models [0 geoalgorithms]
e =] Déz # QGIS geoalgorithms [111 geoalg.
@ | W mssaL & 5AGA (2.3.2) [353 geoalgorithms]
Scripts [0 geoalgorithms]
% @ orade B seripts [0 geoalg 1
W rostars

."\[B w| /7 spatalite
& ArcGisFeatureServer
,D @ ArcGisMapServer

& ows
8g & Tie Server (xYZ)
Ve & wes
]

& wrs
\ @ @ wms
W
Layers Panel 5 X

o 0l ® T &~ 0

toolbox,

Coordinate | 104243722 | Scdle[1:2,605,363 | @ Magnifier[100% (5] Rotation [0.0 ;] FRrender @ ersciazz @

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

 Processing modeler - O hed

~ Parameters [Enter model name here] ||[Enter group name here]
4F Boolean
4F Extent
4k File
4 Number
ok Raster layer
4k String
4 Table
& Toble field Modeler Canvas
dF Table multiple field
a9k Vector layer
4F 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

Search...

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

e -ﬂ Models

od Activate

o Models folder |C:\Users\suzhar1g‘a.qgiﬂ\prucessing\mudels|
% Providers
E Scripts

Cancel

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

/ Processing modeler - O X

)

B R WM B

~ Parameters I [Enter model name here] || [Enter group name here] I
4F Boolean A
dp Extent
4k File

4 Number

qk

qr

Raster layer
String
4F Table
dF Table field
dF Table multiple field
a8 Vector layer
4F Point

Inputs Algorithms < N

/ Processing modeler — O x

e

BR =M B

“ Parameters Airport Buffer ” Proximity

Boolean ~
Extent
File
Number

Raster layer

String

Table

Table field

Table multiple field
Vector layer

Point

gk gk ok 4k 4k 4k ok dF 4 4 d4F

Inputs Algorithms = 5
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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

/' Save Model >
u » SuZhang * .qgis2 » processing * models v 0 Search models pe
Organize = Mew folder B 4 0
~ MName Date modified Type Size
3 Quick access
Documents Mo iterns match your search,

; Downloads  #
[&] Pictures »

2018
[ P R4
File name: I Create_Buffer_for_Airports I —
Save as type: | Processing models (".model) ~

# Hide Folders Cancel

J/ QGIs2.18.24 - O x
Project Edit View Layer Settings Plugine Vector Raster Database Web  Progessing  Help

DEERERRHOS L2000 RNDDQLEMI & - @-0; - H
B o ak@<dEBE =@l g~ aiRgd&

Browser Panel [ Processing Toolbox B X
P 4 T O Search...
> -
> Home s Eeoentiy used algorithms .
) » 4% GDALJOGR [48 geoalgorith...
Favourites 7
N c/ > GRASS GIS 7 commands [3...
y D: hd Models [1 geoalgorithms]
M o ~  Proximity
Ce2
. . DB2 o Airport Buffer
P mssqL S Tools
@ orade > & QIS geoalgorithms [111 g...
@ rostars > (& 5AGA (2.3.2) [353 geoalg...
- f Spatialite > IE Scripts [0 geoalgorithms]

@__",' ArcGisFeatureSe
@ ArcGisMapServe

) ows
@ Tile Server (XYZ)
> & wes
AP wFs w
< >
Layers Panel B X
o il @ T »

g SEPHHHANN

‘You can add more algorithms to the
toolbox,

Coordinate -2,201,0.379 %’ Scale | 1:1,543,645 ~ ﬁ Magniﬁer|100% 5| Rotation |0.0 $|Render @EPSG:‘}SZG Q
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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

DFIE oW B &

~ Parameters [Enter model name here] ” [Enter group name here]

<F Boolean
ok Extent

= File

=F MNumber
<k Raster layer
¢ String

b Table

= Table field
<F Table multiple field
= Vector layer
=F Point

Inputs  Algorithms <

# Open Model
u » SuZhang » .qgis2 » processing » models

Organize = MNew folder

&) Name

7 Quick access
1= Docurments
; Downloads

| | Create_Buffer_for_Airports.model

&= Pictures
2018
[ Desktop

Document

v O Search models ye

= [ @
Date modified Type Size

10/28/2018 3:23 PM  MODEL File 1KB

File name: ||

v| Processing models (*.model *.} ~

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

O OO0 OO0 OO0 o0 oo
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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 -
Required e -
Cancel

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

[ ™ ]
. L]
aF Alrports
o
11. We will also add a number input,  # o eter 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
graphical modeler, distances are
expressed in current project’s coordinate
system units Required Yes

MinMax values| ” |

Default ualue| 3000 |
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12. The following screenshot shows the model with a vector layer input and a number input

# Processing modeler - O X

BE &% B2

v Parameters Airport Buffer ”Proximity'

4F Boolean A
gF Extent
4 File
& Number ‘Eﬂi‘ Buffer distance .Q
oF Raster layer
gF String

9 Table

o Table field _ %
4 Table multiple field b e QJ
dr 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

/ Processing modeler - O *

BR 2w 32

Airport Buffer || Proximity

aw GDAL/OGR @
> GRASS GIS T commands
v o Modeler-only tools
~ Modeler-only tools
& Calculator
& Raster layer bounds
& Vector layer bounds
» 4 0Gl5 gecalgorithms
& sAGA(23.2)

bl
=F Airports éj ‘ 9F Buffer distance

a3

Inputs Algorithms < >

/' Calculator ? >

You can refer to model values in your formula, using single-etter variables, as follows:
a-=Buffer distance

Cancel
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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

/ Processing modeler - O *

AR =W B2
buffer| I | |Airport Buffer ”Proximity'
v i GDAL/OGR ~ ~
~ [0GR] Geoprocessing
;{- Buffer vectors
& Single sided buffers (and offset lin.., 2F Buffer distance
¥ g GRAS5GIST7 commands
~ Raster (")
& nbuffer - Creates a raster map lay..

e3¢

¢

& rbufferlowmem - Creates a raste...
~ Vector (v.*)
& v.buffer.column - Creates a buffer..,

aF Airports

I

& w.buffer.distance - Crea_tes a buffe...
v £ 0GIS geoalgorithms
~ Wector geometry tools
# Fixed distance buffer

v & SAGA(232)
*~ Raster tools
6 Raster buffer
—~ -

Inputs |Algoriﬁ1ms 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

/' Fixed distance buffer ? >

Parameters Help

Description |Fixed distance buffer

Input layer

Airports -
Distance

| Buffer distance w |
Segments

| 20.0 <]

Dissolve result

Yes -
Buffer <Qutputvector >

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

7 ciip

Parameters Help

Description |Clip

Input layer

| Roads

Clip layer

‘Buffer' from algorithm ‘Fixed distance buffer

Clipped <QutputViector =

|F‘.uads dose to Airports

Parent algorithms

0 elements selected

o Processing modeler

D AR R B2

v Parameters Airport Buffer |[Prosimity

4F Boolean
4F Extent

9= File

9k Number
dF Raster layer
gk String

95 Table

9 Table field
4 Table multiple field
gk Vector layer
ok Point

-» Airport_Buffer

Out
“¥ Roads close to Airports

Inputs Algarithms <
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17. Click on the Save button to save your model and then close your model

/' Model saved w

Model was correctly saved.

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

./ Processing modeler

| = (2]

BB W

~ Parameters Airport Buffer

” Proximity

4F Boolean

dF Extent |‘1}“ Airports

<v>| -
=

X

4F File

4F Number

2k Raster layer

9F String

4k Table

4k Table field

4F Table multiple field
aF Vector layer

4F Point

‘4}- Roads : 2 -_

~e In

| 4 Buffer diu;inna Q

|’ Fixed distance buffer &

Out

o |* Airport_Buffer |

<v~|

&

Inputs Algorithms <

[ —
‘W Roads close to Airports ‘

Project Edit ‘“iew Layer Settings Plugine Vector Raster Database Web Processing Help
=] =)

0 La QA0

BRo-RxD<a B =

pREALPRAPPLALEBIR

abe "@nh abe| ‘abgl (abgl ‘a
] " = 0@

b

Erk-oom-

o
Ll ik .
&

| @, g @ B

Browser Panel & x

JRYRO

Favourites ~
c:f
D:f
[ ps2
P mssqL
@ orade
@ rostais
# spatialite
& ArcGisFeatureServe
@ ArcGisMapServer
© ows
@ Tile Server (XYZ)
& wes
A wrs

 wme A
<

4

q

4

q

Layers Panel (=4

« M ® T &, ~

Ny SECOHHAANM
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Processing Toolbox

Search...

v Recently used algorithms
E Basic statistics for text fields
E Basic statistics for numeric fields
;;’ Join attributes by location
“r Select by location
;i- GDAL/OGR [48 geoalgorithms]
& GRASS GIS 7 commands [314 geoalgorithms]
~ iﬁ Models [1 geoalgorithms]
v Proximity

o M[\\;-m e

Tools Execute
# QGIS geoal Execute as batch process
& saGA (23,
i Scipts [0g Edit rendering styles for outputs
Edit model
Delete model

Create preconfigured algerithm




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

/ Birport Buffer 7 =
Roads ~
Major_Roads [EPSG:26913] ~|[--]
Airports
|Airports [EPSG:26913] =[]
Buffer distance
[ 3000 H III
Airport Buffer
| C:/Usersfsuzhang/Desktop/QGIS_Training/Part_F fOutputfAirport_Buffer.shp | I:l
[+] Open output file after running algorithm
Roads dose to Airports
| C:/Usersfsuzhang/Desktop/QGIS_Training/Part_F/Cutput/Roads_Close_to_Airports.shp | I:l
] Open output file after running algorithm v

| 0%

/ aGls218.24 - O *

Project Edit View Layer Settings Plugins Vector Raster Datsbase Web Progessing Help

eBRGR[ A O LesaAPPRsBrR e H-&-LEH M- T-
WIB-S kOO EE " QAT 9SS AR0 B %

""""" owser Panel Processing Toolbox g X
0o ? 5 o ] Search...
~ Recently used algorithms
L4 o Home ~ Basic statistics for text fields
- :;’"“"t“ B Basic statistics for numeric fields
, LS j Y @' Join attributes by location
oB2 %, Select by location
@ - ’ MasaL . # Airport Buffer
® o > ay GDAL/OGR [48 geoalgorithms]
% ' PostiIs » g GRASS GIS 7 commands [314 geoalgorithms]
g 03 Models [1 geoalgorithms]
% v # spetialite ~ Proximity
& ArcGisFeatureServe % Airport Buffer
, & ArcGisMapserver ~ Tools
) ows & add model from file
°Ld & Tile Server (XYZ) 03 Create new model
VE; - & wes o @ Getmodels from on-fine scripts collection
“““““““ < A7 wirs 5 > 2: QEIS geoalgorithms [111 geoalgorithms]

> & sAGA (2.3.2) [353 geoalgorithms]
> E Scripts [0 geoalgorithms]

yers Panel & x

\R
CARTE- »
4|

[ ® Airports

[ —— Rroadscloset...
][] Airport Buffer
[ @ airports

2] — Major_Roads
& [ county_goun...

‘You can add more algorithms to the toolbox,

12| FArender @ ersei28013

Coordinate|  335088,4118212  |%§ Scele|1:4,388,472 | @ Maonifier [100%  [2] Rotation [0.0
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/ 0Gis2.18.24 - o X
Project Edit View Layer Settings Plugine Vector Raster Database Web Progessing Help

DEARGRAOPLL P APP LRI @6 & &§-LEETS- -

A ) BN o R i@ =QEH%Es%% A0

V‘ owser Panel g x Processing Toalbox & x
[} e T T O Search...
v Recently used algorithms
> H -
I(_\]‘ o . Basic statistics for text fields
I Favourites
> I_]‘ cf . Easic statistics for numeric fields
® -0 D:f & Join atiributes by location
07| - L select by location
3 oe2
Q - MSSQL o4 Airport Buffer
@ orad > b GDAL/OGR [48 geoalgorithms]
@ - a‘;[s > GRASSGIS 7 commands [314 geoalgorithms]
0!
, tialite hd @ Models [1 geoalgorithms]
@ M Spata ~ Proximity
’ @ No’i!sFaamraSer\te # - Buffer
a ArcGisMapServer v Tools
LE+]

© ows o add model from file
& Tile Server (4v2) o Creste new madel
- @ wes 03 Getmodels from on-fine scripts collection
. ) wirs s e > & QGIS geoalgorithms [111 geoalgaritms]
> & 5AGA (2.3.2) [353 geoalgorithms]
yers Panel 8 X > E Scripts [0 geoalgorithms]

o @ wT &~
[ ® Airports
[¥] — Roadsdoset...
[ || airport Buffer
[ @ Airports
] — Major_Roads
& [ county_Boun...

i id m rith ) the toalbox,

Coordinate|  324678,3775065 | Scale| 1137140 | @@ Maonifer[100% (2] Rotation (0.0 ] Elrender @herseizssis @

/ acls2.18.24 - m] X

IEERRR AF LS s HPPRALARI/ a8 N-6-LEHES-01- B

A/ B G-k T EWERERTRD ] ARO &

owser Panel g X r ing Toolbox. 5 v
[} e T 10 Search...
~ Recently used algorithms
> H -
9 F:me te: EE Basic statistics for text fields
. Favourites
» Ij, [} . Basic statistics for numeric fields
@R D:f % Join attributes by location
M- B2 "r Select by location
Q e MSsQL o4, Airport Buffer
@ orad > Jp GDAL/OGR [48 geoalgorithms)
ade ;
@ W Postals > g GRASS GIS 7 commands [314 geoalgorithms]
@ Y s::u Lite v o Models [1 geoalgorithms]
T . ¥ Proximity
@ ArcGisFeatureServe d . e
’ a ArcGisMapServer © Tools Airport
Va4
L

© ows o add model from file
@ Tie Server (xv7) 4, Create new model
- @ wes 05 Getmodels from on-fine scripts collection
P 7 wEs N M > ¥ QGIS geoalgorithms [111 geoalgorithms]
> & 5AGA (2.3.2) [353 geoalgorithms]
yers Panel g X > [@ scipts [0 geoalgorithms]

|| airport Buffer
1 @ Airports

[ — HMajor_Roads
& [ county_Boun...

h( add more algorith ) the toalbox,

Toggles the editing state of the current layer Coordinate| 3266373775537 | scele| 1137140 | @ Maonifier[100%  [2] Rotation [0.0 2| Erender @ ersciassis @
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