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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)

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

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

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

many raster formats, and many other formats

2. QGIS vs. ArcGIS

(0]

(0]

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

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

3. Start to Learn QGIS

(0]

Cutts, A., and Graser, A. 2018. Learning QGIS, 4th ed. Packt Publishing, Birmingham,
UK.
Menke, K., Smith, R. Jr., Pirelli, L., and Van Hoesen, J. 2016. Mastering QGIS, 2nd ed.
Packt Publishing, Birmingham, UK.
Graser, A., Mearns, B., Mandel, A., Ferrero, V. O., and Bruy A. 2017. QGIS: Becoming a
GIS Power User. Packt Publishing, Birmingham, UK.
Website

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

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

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. Loading Web Services
QGIS supports the loading of Open Geospatial Consortium (OGC) compliant web services such
as Web Map Services, Web Map Tile Services (WMTS), Web Coverage Services (WCS), and
Web Feature Services (WFS). Loading a web services is similar to loading a database service, in
that you have to first set up the connection to the service, and then connect to the service to choose
which layers to add.
1. Adding WES
(1) Click on the “Open Data Source Manager”

®mev.2Zn B

(2) Click on WFS

(2 Data Source Manager | WFS *
Raster Server Connections
Mesh

Delimited Text Connect Edit Remove Load Save

GeoPackage Filter
_ Spatialite Title ~ Name Abstract 5

PostgreSQL

Oracle

DB{_ DB2

m Virtual Layer
\E‘_ WMS/WMTS

Use title for layer name

v | Only request features overlapping the view extent

I . Reaf Syet,

ArcGIS Feature Server
Change...
GeoNode

Build query Close Add Help

(3) Click on “New”



(4) In the “Create a New WFS Connection” dialog, type in the Name and URL for the intended
WES as below and then click on “OK”

@ Create a Mew WF5 Connection >

Connection Details

Mame INEW Mexico Huc 8| I

LURL "nth:u:,.",."gsb:-re.unm.Edufappsfrgisfdatasetsfcae 16e7f-c3d1-4264-b 14b-f ll

Authentication

Configurations Basic

Choose or create an authentication configuration

Mo authentication = E,"EJ
Configurations store encrypted credentials in the QGIS authentication
database,
WFS Options
Version Maxirmum - Detect

Max. number of features
v | Enable feature paging
Page size
Ignore axis orientation (WFS 1,1/ WFs 2.0)

Invert axis orientation

Cancel Help

(5) Click on “Connect” in the Server Connections dialog

Server Connections

Mew Mexico Huc 8 -

I Connect || New | Edit Remowve Load Save

(6) Click on “Add” in the Server Connections dialog

v Only request features overlapping the view extent
Coordinate Reference System

EPSG:4326 Change...

Build query Close Help



(7) The WFS layer should be loaded as below; you may have a different color because QGIS will

randomly choose a color when you add the layer
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(8) In the Browser Panel, expand the XYZ Tiles, and then right-click on the XYZ Tiles, select

New Connection, type in the name and URL for Google Satellite as below

(5} X¥Z Connection >

Connection Details

Mame |Gnog|e Satellite] |
URL |htt|:|s:ﬂmt1.google.comfut,|'1ws =sfu={u} &y ={y}8z={z} |
Authentication

Configurations | Basic

Choose or create an authentication configuration

| Mo authenticaton = | |%|

Configurations store encrypted credentials in the QGIS authentication database.

v | Min. Zoom Level |U :l
v | Max. Zoom Level |1B =|

Referer |

| oK | | cancel |




(9) https://mtl.google.com/vt/lyrs=s&x={x} &y={y} &z={z}
(10) Click on “OK”
(11) Google Satellite is added to the XYZ Tiles

Browser n
LET®O
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,nf” Spatialite
@ rostals
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@ Oracle
& pe2
& WMS/WMTS
E® XVZ Tiles
i Google Roads
Google Satellite
" OpenStreetMap
& Wcs
b & WFS
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(12) Drag the Google Satellite layer under the New Mexico HUC 8 layer

Layers n
o [l ® T = =

v . whdhuf a nm
~ ¥ ¥ Google Satellite



(13) Right-click on the New Mexico HUC 8§ layer, and then select “Properties”
(14) In the Symbology Tab, click on the Opacity and change it to 70%; you can also change the
color; if you decide to change the color, you need to change the color first and then assign the

opacity to the new color

() Layer Properties - whdhu8_a_nm | Symbology >
Q E Single symbaol A
~ [ Fin
B simplefill
¥ Symbology
abc
| %
Unit | Milimeter - |
- Opacity ) | 70.0 % =
= Color | |'|
=C
=]
L, Favorites a ~| &
. -
gradient gray 3 fill hashed black / hashed black’,  hashed black X outline blue
plasma
L
L
L
outline green outline red outline xpattern  pattern dot black  pattern zelda simple blue fill
LY
" . ' . '
simple green fill simple red fill
| HE | |-= Save Symbol || Advanced ~ |
p Layer Rendering
| stye - ok || cancel || apply ||  Hep |

(15) A display as below will show up



- QG
I8 Yew Loyer Settings Plogn: Vectgr Bater [Qutsbme feb blesh Progeming Ldp
R e BPPRALBENR 00 -H-8-LEEHL=-9 M-
- kY- B QeR -~ B -

Bty Comdrwne 11184,3759 | Sk LI < | @ Mgk 0% 2| Motaten |00* 2 Vihede @onos @

(16) Add a Google Street layer to the XYZ Tile and then use it as the background layer
Note: the link for this is https://mtl.google.com/vt/lyrs=m&x={x} &y={y} &z={z}
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2. Adding WMS

(1) Click on the “Open Data Source Manager”

AN

(2) Click on WMS/WMTS

(2} Data Source Manager | Browser | WMS/WMTS *
h’ Browser
Layers | Layer Order Tilesets Server Search
Verto
- Vector |Te5t - |
Raster | comnect | I New I | Edit || Remove [ Load I Save | | Add Default Servers |
D Mame Title Abstract

Mesh

Delimited Text

GeoPackage

SpatiaLite

PostgreSQL Image Encoding

MS50L

. Oracle Options
DB2 Tile size
1 | | |

Request step size

Virtual Layer . P | | | |
Feature limit for GetFeaturelnfo | 10 |
WES 84 Change...

Use contextual WMS Legend

Lavyer name |

ArcGIS Map Server

Ready

rcGlS Feature Server |Cloi| Add |$|

(3) Click on New and type in the Name and URL for the intended WMS layer as below and then
click on OK



@ Create a Mew WMS/ WMTS Connection

Connection Details

Mame |Albuquerque East ME 2016 MAIP

Choose or create an authentication configuration

Configurations store encrypted credentials in the QGIS authentication
database.

Mo authentication =

WMS/WMTS Options

Referer

DPI-Mode | &l
Ignore GetMap,/GetTile URI reported in capabilities
Ignore GetFeaturelnfo URI reported in capabilities
Ignore axis orientation (WMS 1. 3/WMTS)
Invert axis orientation

Smooth pixmap transform

Cancel

URL  3193-67e7-463f-be1d-0e5f206b 1bfb/services fogofwms?VERSION=1.1.1
Authentication
Configurations Basic

Help

(4) Click on “Connect” and then click on the layer of “Albuquerque, East, NM, 2016 NAIP”

() Data Source Manager | Browser | WMS/WMTS

i Browsel

Layers Layer Order Tilesets Server Search
i Vector Albuguergue East NE 2016 NAIP -
Raster | Connect ‘ New Edit Remove Load Save Add Default Servers
D = MName Title Abstract
Mesh S— CTTrrT CTETYaT YT voTr m P

K

=

= —— = v il il
m_3510660_ne_.. Albuquerque Ea... Albuguerque East, NE, NM, 2016 NAIP, m_3510660_ne_13_1_201 60619'

Delimited Text

GeoPackage

Image Encoding

; Spatialite
8 PNG PNG3 JPEG GIF TIFF
tgreSOL
Options (0 fii f st
L
Tile size
Oracle X
Request step size

DB%._ DB2

m Virtual Layer

Feature limit for GetFeaturelnfo

Use contextual WMS Legend

Layer name

Select layer(s)

Close

Change...

Help




(5) Click on “Add” and then click on “Close”

() Data Source Manager | Browser | WMS/WMTS x

Layers | Layer Order | Tilesets Server Search

| Albuguergue East NE 2016 NAIP = |
| Connect ‘ | New | ‘ Edit | | Remove | | Load ‘ | Save | |Add Default Servers |
D - Mame Title Abstract
~ 0 = ) | WMS Service for RGIS dataset Albuguerque East, ME, MM, 2016 N
nited . .
Package
SpatiaLite
greSOL
G i Ref System (11 ilable)
aL
Tile size | | | |
Oracle X
Request step size | | | |
Feature limit for GetFeaturelnfo | 10 |
WGS 84 | Change... |

Use contextual WMS Legend

Layer name | Abuguerque East, NE, NM, 2016 NAIP, m_3510660_ne_13_1_20160613 |

1 Layer(s) selected

(6) The Albuquerque East NE 2016 NAIP layer is added
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(7) Zoom in to an area of interest
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Practice:

https://hazards.fema.gov/gis/nfhl/services/public/ NFHLWMS/MapServer/ WMSServer?request=
GetCapabilities&service=WMS

11



Part C. Styling Vector Data
1. Vector Styling

(1) Open QGIS Desktop application.
(2) Click on the Open Data Source Manger button
(4) Select the Vector option

() Data Source Manager | Vectar X
h‘ Browser Source Type
vam

] ® Fe Directory Database Protocal: HTTR({S), doud, etc.

Raster

L Encoding System -
X1/
HE Mesh

Source

- Delimited Text
Wector Dataset(s)

‘% GeoPackage

. Oracle

033'_ DB2

m Virtual Layer

15 Map Server
reGIS Feature Server

GeoNode

Close Add Help

(5) Navigate to the folder of QGIS Workshop >>> Part C >>>FEMA NFHL

(6) Click onthe S FLD HAZ AR.shp to add it to the map area; you can also drag and drop it into
your map area; another option is using the Browser Panel to add data

Note: To quickly locate .shp files, use the file type filter.

QGIS now has one Data Source Manager button; therefore, you do not need to add different types
of data with different buttons.

(7) Right-click on the S FLD HAZ AR layer and select properties

(8) Open the layer and get yourself familiar with the attributes

Q S_FLD_HAZ_AR :: Features Total: 1429, Filtered: 1429, Selected: 0 - ] =
4 & & A T ESD B = e
DFIRM_ID VERSION_ID FLD_AR_ID STUDY_TYP FLD_ZOME ZONE_SUBTY SFHA_TF STATIC_BFE V_DATUM DEPTH=

1 35001C 1110 35001C_1114 NP AE T 4538.000000000000000  MAVDES -9999.0000(
2 35001C 1100 35001C_1113 NP AQ T -9999.000000000000000 2.00000000(
3 35001C 1110 35001C_1112 NP AH T 5134.000000000000000 NAVDESS -9999.0000(
4 35001C 1.1.1.0 35001C_1111 NP AQ T -9999.000000000000000 1.00000000(
5 35001C 1110 35001C_1109 NP AH T 4575.000000000000000  NAVDES -9999.0000( -
1 3
T Show All Features _ = (B2

12



(9) Right-click on the layer again and select Symbology

(&) Layer Properties - 5_FLD_HAZ_AR | Symbology bt
Q E Single symbaol hd
~ [l Fin
M simplefill

¥ Symbology

abc

||

Unit | Milimeter - |
- Opacity 1 100.0 % =
= Color | |:|
=]
=]

L. Favorites L] 'l -4

= %
- 7 %,

gradient gray 3 fill hashed black / hashed black hashed black X outline blue
plasma

outline green outline red outline xpattern  pattern dot black  pattern zelda simple blue fill

simple green fill simple red fill

| i | ES Save Symbol | | Advanced - |

P Layer Rendering

| style - ok || cancel || apply || Hep

(10) Single symbol is the default display
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(11) Change the type to Categorized and choose FLD ZONE for the column and then click on
Classify

(2 Layer Properties - 5_FLD_HAZ_AR | Symbology X |
Q l -i Cahegorized 7
Column | abe FLD_zONE -] e
Symbol | .Change... |
Color ramp | Random colors |:|
‘ Symbology —
Symbol ™ Value Legend
abe v . A A
v . AE AE
v . AH AH
v . AD AQ
vi[] ©o ]
v [ X X
= v [ allothe..
-
=]
O,
i/ Classify |¥| |;|| Delete All | | Advanced ~ |
p Layer Rendering
| stye | ok || cancel || Apply || Hep |
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(12) Click on Apply and then Click on OK

Gl "Untitied Frogect - (162 - 8 =
Propect [k Yoew Lover Jettings Plogow Vectgr Baster Dotsbme Web Weh Progeming Lelp

DB O L,  APPA/ABREIR ¢ -H-8-GEEHZs-3 -

LL AT AN B ' b 0= B Qe ~ B -

1]

e AT -0

EEE
EEFITE
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(13) Now let us try the Graduated
(14) Change the column to STATIC BFE
(15) Change Mode to Natural Breaks (Jenks) and then click on Classify

(2} Layer Properties - 5_FLD_HAZ_AR | Symbology X
Q 2— Graduated = |
— |12 STATIC BFE |Y | |E|
Symbaol | .Change... |
Legend format |%1 - %2 | |precsiono |2| [ | Trim
‘ Symbology
Method | color |
a= Color ramp | B

| Classes | Histogram |

Symbal ™ Values Legend
|:| -9999.00 - -9993.00 -9999 - -939%
= D -0999.00 - 5035.00 -9999 - 5035
— . 5035.00 - 5264.00 5035 - 5264
:E . 5264.00 - 5636.00 5264 - 5636
. 5636.00 - 6171.00 3636 - 6171

Mode |N31L|ra| Breaks (Jenks) ~ | Classes |5 |2

O |E| |El | Delete All | Advanced '|

Link class boundaries

p Layer Rendering

- | Style '| | oK | | Cancel | | Apply | | Help
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(16) Delete the -9999 — 5143 class
(17) Rename the -9999 — -9999 to No Data; click Apply and then OK

Q

‘ Symbology

abc

{rl

G "Untitied Progect - OGS

N B

() Layer Properties - 5_FLD_HAZ_AR | Symbology

*
2— Graduated A |
Column 1.2 STATIC_BFE ~|| €]
Symbol | .Change... |
Legend format |%1- %2 | | Precision 0 |3| Trim
Method |Color v |
Colorramp | I -
| Classes | Histogram
Symbol Values Legend -
v |:| -9995,00 - -%999.00 Mo Data
v . 5636.00 - 6171.00 5636 - 6171
v . 5264.00 - 5636.00 5264 - 5636
v . 5035.00 - 5264.00 5035 - 5264
Mode |Namral Breaks (Jenks) ~ | Classes |5 :|
| Classify | |¥| |;| | Delete sl | | Advanced - |
Link dlass boundaries
b Layer Rendering
| Stle -] | ok || Cancel || Apply || Hep |
- o x
Proct [ Vew Loy Setiogs Bl Vectpr Bwte Deisbme Wb Meh Progesing b
3 [ Oapp  APPR / BBMR - -H-8-GWMEHXIS-7 T
s - - Qe ~ B

@

1]

28

16

Coorteute 2071048, 38.5903 |9 Scmle 11hin | v | Mager | 2| matmton 000 = e @i @




(18) Now try the Rule-based symbology

(&) Layer Properties - 5_FLD_HAZ_AR | Symbology bt
a | E Rule-based -
= Label Rule Min. scale Max. £
v |:| Mo Data "STATIC_BFE" »= -9899.,000000 AMD "STATIC_BFE" = -9995,000000
v . 5636 - 6171 "STATIC_BFE" > 3636.000000 AND "STATIC_BFE" <= £171.000000
v . 5264 - 5636 "STATIC_BFE" » 3264.000000 AND "STATIC_BFE" <= 3636.000000
‘ Symbology v . 5033 - 5264 "STATIC_BFE" = 5035.000000 AND "STATIC_BFE" <= 5264.000000
abc
=0
=]
4 4
O — — S
| B | | z | | Symbol Levels.. |

Refine Selected Rules -

p Layer Rendering

| ste - ok || cancel || Apply || hHep |

(19) Now try the Inverted polygons symbology

(5} Layer Properties - 5_FLD_HAZ_AR | Symbology >

|

- | O 1nverted polygons - |
Sub renderer E Single symbaol = |

Merge polygons before rendering (slow)

~ [ Fin
& symbology [ simplefil
abec
8 i
et Unit | Millmeter .||
— Opacity 1] 100.0 % =
Color | |:|
>
| O Faverites - | &

b Layer Rendering

- | style - | OK | | cancel || Apply [ Help [
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(20) Now try the 2.5 D symbology
(21) Add the RH Buildings layer

(22) Open the Properties dialog and select 2.5 D; use Ht _feet for height and times 0.00002

(2} Layer Properties - RH_Buildings | Symbology H
Q | | & 325D -
- —
Height | A feer =0.00002 ~|€
Angle | 707 & |$
Advanced Configuration
‘ Symbology s
Roof color | (I |~/
— wall color | (S |~
¥ Shade walls based on aspect
V| Shadow
color | (D |~
E Size | 4.00 h
=0
=
Advanced Styling

[opTera———y

Project [ Yew Laywr Setfiogs Blegs Vectsr Bacter Quisbuie Wish Meh Progesng Hep
- 13
<0

™ e

-

This page helps to configure the 2.50 effect as easily as possible with some basic parameters.

Onice you have finished the basic styling, you can convert this to another renderer (single, cateqorized, graduated) and fine-tune the
appearance to your liking.

Overlay problems

Features are rendered based on their distance to the camera. It is sometimes possible that parts of a feature are in front of another
feature by mistake. This happens if any part of the overlapped feature is doser to the camera than the overlapping feature.

In such cases you can avoid rendering problems by cutting the feature in front into smaller pieces.
P Layer Rendering

| style - ok || cancel || apply || Hep
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2. Save and Load Styles

QGIS can save styles in two file formats: QGIS Layer Style File (.qml) and SLD File (.sld).
The .qml style file is specific to QGIS, while the .sld style file is useable by other programs to style
files. In general, you should plan on saving styles using the .qml file type as it does the best job of
saving your styles; however, if portability is a priority, then the .sld file is the better option. To
save a style, open the Layer Properties dialog, set the style you want to save, and then to go to
Style >>> Save Style, and save the style as either a .qml or a .sld file. The save style file can later

be loaded and applied to other data layers.

@ Layer Properties - 5_FLD_HAZ AR | Symbology 4
Q E Categorized -
q Information Column abc FLD_ZONE -~ || E
;{:\'- Source Symboal [Mchange...
Color ramp Random colors b
# Symbology
Symbol ™ Value Legend
€ Labels v . A A
v . AE AE
Diagrams ¥ . AH AH
- vi[] o AO
NF 3D View vill © D
v [0 % X
E Source Fields vI[  ollothervalues
E Attributes Form
{;@ Actions
- Display Classify gh || = Delete Al Advanced ~
Q/ Rendering B Layer Rendering
= Style - Ck Cancel Apply Help

Load Style...

Save Style..

Save as Default
Restore Default
Add...

Rename Current...

| default
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3. Labeling
(1) Start a new QGIS project, load the NM County Population layer

(2) Right-click on the added layer and then click on Labels

@ Layer Properties - NM_County_Population | Labels x
S ) vy - | (%]

i Information

:.‘:\\ Source

R

(@be] Labels
-

Diagrams

_. Display

Rendering

| sy - [ o« | cancd | aey || mep |

[ariahlac

(3) Change No labels to Single labels, and then select Label with NAME10, Color Red, Size 14,

Draw text buffer checked on

G "Uriitied Proect - s -

DeBRRE Qe  RPPR  BRBINS ¢ -H-8-GHE%Z=-00-
LA AT AN A “qHEYY%e%: QKR 2~ B -

6" e =2
ST 1o

!
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oooooooes
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S an|Migue

‘Oli ‘;I\Q:’ : @
i}

(Guadalupe]

158

gaiwe
il
i

.-
W ArcGoFestureServer
3 Gectiose tinccin]

Layen: a8 (Chaves)
cAWT -0

0 Tyoe o beate foxiol) et Comdewne | 0TRLIN 0 (B Sk Liwen) v | @ gk 0% 3| Rataen (000 3 ¥iRede SDas @
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(4) Explore the Background, Shadow, and Placement Options

() Layer Properties - NM_County_Population | Labels X

_ | @ single labels ~| \E|

@ information Label with | abc NAME10 M| |E|

w Text Sample

:'-t\\ Source

Lorem Ipsum
@Bl Labels — — =
|Lorem tpsum | # | |1:1500832 | ~ | | B | I
Diagrams
abe Text Background
cab .
"2 Formatting Draw background 4=},
abe Buffer
surce Fields @ Background Shape Rectangle = 1
Shadeow i -
E Attributes Form ") S Bty -
#4* Placement
Size X | 0.0000 = ]
Joins /' Rendering
N Size ¥ | 0.0000 = ]
&Y i
Millimeter N -
Actic
Rotation Sync with label x L
Display
|0.00* 2] €L
Rendering T
OffsetX,Y | 0.0000 [+] [0.0000 B L
Variables a4
fanabic Millmeter 5 L
Metadata Radius X,¥ | 0.0000 [#] [0.0000 B L
Dependencies Millimeter - 1
Legend Oy )| 100.0 % >
Blend mode Mormal - 1
Fill color b .
Stroke color hd 1
Strokewidth | 0.0000 2] €
Millimeter - 1
Pen join style ) Bevel - L
Draw effects
Styk z| OK || cancel || Apply || Help
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Part D. Processing Vector Data

1. Re-project Layers

(1) Start a new QGIS project

(2) Insert the Bernalillo County Linearwater layer

Gl "Untitied Brogect - (36
Project [ Yew Layw fetiogy Phognc Vectir Bacter Quisbee ek Meh Progesng Hedp
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(3) Go to Vector >>> Data Management Tools >>> Reproject Layer

() Reproject Layer >

Parameters | Log Reproject layer
Input layer

This algorithm reprojects a vector layer. It creates

| '/ Bernalilo_County_Linearwater [EPSG:4269] - | |_| | 2 | a new layer with the same features as the input
— one, but with geometries reprojected to a new

Selected features only CRS.
Target CRS Attributes are not modified by this algorithm.

|EPSG:4326 - WGS 84 .| |§|

Reprojected

|[Create temparary layer] | |_|

v | Open output file after running algorithm

| 0% | Cancel

|Run as Batch Process. . Run | | Close | | Help |
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(4) Select NADS3 (2011) UTM Zone 13N as the Target CRS

() Reproject Layer

Parameters | Log

Input layer

| “-f Bernalillo_County_Linearwater [EPSG:4269]

Selected features only
Target CRS

| EPSG:6342 - NAD83(2011) / UTM zone 13N

Reprojected

IErsfszhangfDeskto|:|;"Stley!Eernalilln_County_Linearwater_Projected.shp| | |

v | Open output file after running algorithm

-] [@

CR5,

Reproject layer

| 0%

Attributes are not modified by this algorithm.

This algorithm reprojects a vector layer. It creates
a new layer with the same features as the input
one, but with geometries reprojected to a new

| Cancel
|Run as Batch Process. . Run | | Close | | Help |
(5) Click Run
(6) Start a new QGIS project
(7) Add the newly created re-projected layer
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2. Buffer

(1) Start a new QGIS project

(2) Insert the Bernalillo County Linearwater Projected layer

(3) Go to Vector >>> Geoprocessing Tools >>> Buffer

(4) Input the parameters as below

G Buffer

Parameters Log

Input layer

| 0 Buffered [EPSG:6342]

-][-](9]

Selected features only

Distance

| 100.000000 & (2] [meters - | €
Segments

E E
End cap style

|F'.nund = |
Join style

|F‘.aund = |
Miter limit

| 2.000000 E

Dissolve result

Buffered

v | Open output file after running algorithm

|skto|:|IStudy,.’ElErnaliIIc_Cnunty_Linearwater_Prcjected_BuFFeredmﬂ.shp| | |

Buffer

This algorithm computes a buffer area for all the
features in an input layer, using a fixed or dynamic
distance,

The segments parameter controls the number of
line segments to use to approximate a quarter
circle when creating rounded offsets,

The end cap style parameter controls how line
endings are handled in the buffer.

The join style parameter specifies whether round,
miter or beveled joins should be used when
offsetting corners in a line.

The miter limit parameter iz only applicable for miter
join styles, and controls the maximum distance
from the offset curve to use when creating a
mitered join.

0%

| Cancel

|Run as Batch Process...

Fun | | Close [ Help
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(5) Click on Run
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(7) Try Dissolve result option
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Exercise: In Plugins, find the Multi-distance buffer plugin and install it. Explore the tool.
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3. Clip

(1) Start a new QGIS project
(2) Insert the Bernalillo County Areawater layer
(3) Insert the Albuquerque city boundary layer
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Propect [k Yoew Lover Jettings Plogow Vectgr Baster Dotsbme Web Weh Progeming Lelp
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(4) Go to Vector >>> Geoprocessing Tools >>> Clip

(5) Input the parameters as below

& Cip b
4
Parameters | Log 'Cllp
Input layer I This algorithm dips a vectaor layer using the
| [~ Bernalilo_County_Areawater [EPSG:6347] - | | | | 2 | features of an additional polygon layer. Only the
= partz of the features in the Input layer that fall
Selected features orly within the polygons of the Overlay layer will be
added to the resulting laver.
Qwerlay layer
—— —— | : | The attributes of the features are not modified,
| (=) lbuguerque [EPSG:6342] = | |_| | 9 | . | although properties such as area or length of the
T features will be modified by the dipping operation.
Selected features only If such properties are stored as attributes, those
attributes will have to be manually updated.
Clipped

|C:,ﬂ..lsers,.’szhang,.’Desktopfsmdyfﬁlbuquerque_ﬁ.reawater.shp | |:|

v | Open output file after running algorithm

| 0% | Cancel

|Rur1 as Batch Process... Run ] | Close | | Help |
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(6) Click Run
(7) Right-click on the Albuquerque boundary layer, and then select Symbology, change the Fill
style to No Brush, and then click OK

@ Layer Properties - Albuquerque | Symbology x
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ﬂ Auwiliary Storage
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4. Dissolve

(1) Start a new QGIS project
(2) Insert the Los Ranchos layer
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(3) Go to Vector >>> Geoprocessing Tools >>> Dissolve

(4) Input the parameters as below

G Dissalve

Parameters | Log |

Input layer

l [~ Los_Ranchos [EP5G:6347]

S[siE)

|:| Selected features only
Digsolve field(s) [optional]

[1 elements selected

[

Digsolved

[C:ﬁJsers,fszl"lanngesk:top;‘Smd?ﬂ_cs_Ranmos_Dissolvedlshp

[

Open output file after running algorithm

Dissolve

This algorithm takes a vector layer and combines
their features into new features. One or more
attributes can be spedified to dissolve features
belonging to the same dass (having the same
value for the specified attributes), alternatively all
features can be dissolved in a single one.

All output geometries will be converted to mult
geometries, In case the input is a polygon layer,
common boundaries of adjacent polygons being
dissolved will get erased.

l

0%

] | cancel

lR.u.n as Batch Process...

Run H Close H

29



(2 Multiple selection

CBIECTID
v JURISDICTI
JURISDHC 1
created_us
created_da
last_edite
last_edi_1
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| Clear Selection |

|Tugg|e Selection |

ped

(5) Click Run
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5. Intersection

(1) Start a new QGIS project
(2) Insert the Bernalillo County Linearwater Projected layer

(3) Insert the Albuquerque city boundary layer
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(4) Go to Vector >>> Geoprocessing Tools >>> Intersection

(5) Input the parameters as below

() Intersection >
1 .
Parameters | Log | Intersection
Input la
e [ This algorithm extracts the overlapping portions of
| /" Bernalilo_County_Linearwater_Projected [EPSG:6347] | | | | 2 | features in the Input and Overlay layers. Features
— = in the output Intersection layer are assigned the
[ ] selected features only attributes of the overlapping features from both
the Input and Overlay layers.
Qverlay layer
| 1= Albuguerque [EPSG:6342] - | |_| | 2 |

[ ] selected features only

Input fields to keep (leave empty to keep all fields) [optional]

|D elements selected | |:|
Overlay fields to keep (eave empty to keep all fields) [optional]

|D elements selected | |:|

Intersection

|sersfszhanngesktopfstudyfAIbuquerque_Linearwaher_Intersection.sh|:|| | |

Open output file after running algarithm

I 0% l Cancel

|Rur'| as Batch Process.. [ Run ] | Close | | Help
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(6) Click Run
(7) It will take a while to complete the processing

(8) Open the attribute table of the newly created intersection layer
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created_da last_edite
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Part E. Processing Raster Data

1. Re-project Layers

(1) Start a new QGIS project
(2) Insert the NM DEM layer

G "Uniitied Broject - (% - 8=
Project [9% Yiew Layer Settinge Plegine Vectgr Hacter [utsbme Web besh Frogeming Hep

BoEX O%ppplll PA BN @ b B L= 0
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@ WAy
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¥ Googhe Reads
¥ Google Satelize
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& wot
e

Liegerd ermres remeved Comteute 7298, 30. 391 (@ Sode 11N = | @ Mageer| % 2/ Rstaten |00% 3 Vinede ®omon @

(3) Go to Raster >>> Projections >>> Assign Projection

(4) Input the parameters as below

(2} Assign Projection >

Parameters Log
Input layer

=" MM_DEM [EPSG:4326] -
Desired CRS

EPSG:6342 - NADS3(2011) / UTM zone 13M b P
GDALfOGR consale call

python3 -m gdal_edit -a_srs EP5G:6342 Ci\Users\szhang\Desktop\Intermediate_QGIS_WorkshopPart_EYWM_DEM.img

0% Cancel

Run as Batch Process... Fun | Close Help

(5) Click Run
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(6) The current Version 3.6.1 has problems with this tool. You cannot successfully re-project your

raster layers. Therefore, I have provided a projected layer instead.
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2. Reclassify

(1) Start a new QGIS project

(2) Insert the NM DEM Projected layer
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(3) In the Processing Toolbox, search reclassify

Processing Toolbox
wea OE %

2, redassify
= (1) Recently used

Reclassify by table
* () Raster analysis

Reclassify by layer

4 Reclassify by table
* (2 Vectortable
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& SAGA
= Raster tools
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(4) Select Reclassify by table

(5) Input the parameters as below

Q@ Reclassify by Table

Parameters | Log

Reclassify by table

Raster layer

| B NM_DEM_Projected [EPSG:26913]

Band number

This algarithm redassifies a raster band by

- | aszigning new dass values bazed on the ranges

specified in a fixed table.

| Band 1: Layer_1

Redassification table

|Fixed table (5x3)

w Advanced parameters

Output no data value

| -9993.000000

Range boundaries

| min < value <= max

Use no data when no range matches value

Output data type

| Int16

Redassified raster

|C:,|'L.Isersfszhang,.’DesktopfStdefRedassiﬁed_NM_Elevaﬁnn.ﬁf

v | Open output file after running algorithm

0%

| Cancel

|Run as Batch Process...

Fun ] | Close [ Help |

() Fixed table

Minimum Maximum

pod

Value | AddRow |

1000 2000 2

| M

2000 3000 3

|

F
:

4500 5

I

|Remove Row(s) |

| Remove Al |
OK

| Cancel |

(6) Click Run
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(7) Right-click on the Reclassified raster layer and then select symbology
@ Layer Properties - Reclassified raster | Symbology bt

w Band Rendering

Render type | Paletted/Unique values =

Band Band 1 (Gray) -
# Sl Color ramp v
Value Color Label 3
lﬂ Transparency
1] 0

m Histogram

4 Rendering

B Pyramids 2

o

aﬁ Metadata 3 3
: Legend
4 4
IE QGIS Server
5 5 —
Classify g || = Delete Al —

w Color Rendering

Style v oK Cancel Apply Help
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3. Clip

(1) Start a new QGIS project
(2) Insert the NM DEM Projected layer

(3) Insert the Bernalillo County boundary layer

G Ut rogect - 0%
Project [d2 Yiew Laysr Setiogs Plogine Vectyr Bater [etabue Web Mesh Progessng Hep

BRRH L, BPPR BRI &0 B8 LMEKI= M-
RQV.LMB 1/ “~am = Q@R 2 B - ®
e T 0

Fraetes
+ ) Heme

Openitretitap

Liegerd ermres remeved Cowtirwte 1w, wim0rs | @ S 1IN | @ Magnler | w0 3 Rstssen (00* D Vikede Souoen @

(4) Go to Raster >>> Extraction >>> Clip Raster by Mask Layer

(5) Input the parameters as below
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(2} Clip Raster by Mask Layer

Parameters | Log |

Input layer

| =" MM_DEM_Projected [EPSG:26913]

Mask layer

| [~ Bernalilo_County [EPSG:26915]

D Selected features only
Source CRS [optional]

Target CRS [optional]

Assign a specified nodata value to output bands [optional]

| -9999.000000

D Create an output alpha band

D Keep resolution of input raster

|| set output fille resolution
¥ Resolution to output bands [optional]

Match the extent of the dipped raster to the extent of the mask layer

| Mot set

|4

¥ Resolution to output bands [optional]

| Mot set

|A.

w Advanced parameters

D Use multithreaded warping implementation
Additional creation options [optional]

Profile | Default

MNarme

Value

‘E| |E| | Validate | | Help

Output data type

| Use input layer data type

Clipped (mask)

|C:,|'L.Isersfszhangﬂ:lesktopfStdefEernalillo_Caunty_DEM.ﬁF

| 0%

|R.ur1 as Batch Process...l

(6) Click Run
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4. Slope

(1) Start a new QGIS project
(2) Insert the NM DEM Projected layer
(3) Go to Raster >>> Analysis >>> Slope

(4) Input the parameters as below

L Slope

Parameters Log
Input layer

& NM_DEM_Projected [EPSG: 26913 -
Band number

Band 1: Layer_1 >
Ratio of vertical units to horizontal

1.000000

L1

Slope expressed as percent instead of degrees
Compute edges
Use ZevenbergenThorne formula instead of the Horn's one

w Advanced parameters

Additional creation options [optional]

Profile | Default -
Marme Value
BE | | = Validate Help
Slope

C:fUsers fszhang/Desktop /S tudy MM _Slope. tif

v | Open output file after running algorithm
GDAL/OGR. conzole call

gdaldem slope C:\Users\szhang\DesktopiIntermediate_QGIS_Workshop'\Part_EVWM_DEM_Projected.img C: /Users/szhang/Desktop/
Study,MM_Slope. tif -of GTiff b 1 -s 1.0

0%

=i

(]

Run as Batch Process... Run Close Help

(5) Click Run
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5. Interpolation

(1) Start a new QGIS project
(2) Insert the Water Quality layer

(3) Insert the Counties layer

@ Uit P -G
Pt [ Yew Lo fetings Bhogms Vecpr wses Detsbass Wb Mesh Progeming bl
T EEGEY Qepp  RAPPLA . BEBDS
/ -

LA AT AN

e 1=
“ = = QGR 2 B - ©

RS EPSGIT . WGB B4/ Punsds-Marcaten

s RAeY R-FF0
¥ [l comntis

+ ¥ ¥ Google Satelne

Llegend enies romeved. Coodewte| Zat1t, 30000 |05 Sewe Lwctir v @ Magefer m0%

(4) In the Processing Toolbox, search Interpolation

Processing Toolbox n
- h 5

2008 TN

2, interpolation a |

r © Recently used
* G} Interpolation
Heatmap (Kernel Density Estimation)
IDW interpolation
“ TIN interpolation
* @ GRASS
~ Raster (r.*)
@ rfilinulls
@ rresamp.bspline
@ r.resamp.interp
@ rsurfidw
= Vector (v.*)
@ w.surf.bspline
@ veurfidw
@ w.surf.rst
@ wveurfrstovdey
~ & SAGA
* Raster creation tools
& Inverse distance weighted interpolation
@ Muodified quadratic shepard interpolation
& Multilevel b-spline interpolation
@ Multilevel b-spline interpolation (from raster)
& Multilevel b-spline interpolation for categories
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(5) Select IDW Interpolation

(6) Input the parameters as below

(,E IDW Interpolation w0

Parameters Log

Input layer(s)

Vector layer wq_bod i

Interpolation attribute | 1.2 BOD_MGL i

Use Z-coordinate for interpolation

gh | (=
Vector layer Attribute Type
wq_bod BOD_MGL Points >
Distance coeffident P
2.000000 =
Extent (xmin, xmax, ymin, ymax)
317702.62897561084,396303.666373963, 30093889.085382772, 3117545, 17422083 [EPSG:26917]
Output raster size
Rows 1079 + | Columns 737 =
Pixel size ¥ | 100.000000 + | Pixel size ¥ | 100,000000 =
Interpolated
C:fUsers/szhang/Desktop/Study/IDW _Interpolation. tif
v | Open output file after running algorithm
0% Cancel
Run as Batch Process... Run Close Help

(7) Click Run

(8) Right Click on the created IDW interpolation layer, and then select Symbology and change the

settings as below
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(&) Layer Properties - Interpolated | Symbelogy

w Band Rendering =
Render type |5ingleband pseudocolor ™
Band |Eand 1 - |
‘/ Symbology Min [1.12872 Manx 2,98559 [
B Min / Max Value Settings
Iﬂ Transparency
F )
= Interpolation |Linear - |
e Carane | L —
&, Rendering tigslumt | |
‘ P— Value Color Label
Y 5
~ 112872 113
a Metadata
"2 Legend 1. 747676666 ... 175
& s server 2.366633333... . 237
2.98559 . 2.99
Mode |Equal Interval = | Classes |E :|
| cessty ||d]|=]|e] (B0 | @)
Clip out of range values
w Color Rendering
Blending mode |Normal = | | 9 Reset |
Brightness 0 2| [ Contrast 0 =
-
—
Style - | | | cancel || Apply [ Help

(9) Click OK
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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

#* 2 &=- T
= Qe - B ®

""""" “ Recent Projects

Beady Cocedeane B scke o 7| Mgl 0% 2| hotasen |00° 2 et Sean @

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
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(2 Processing Modeler — O >
9

PLPH ks B P

Madel properties -
Name |Enter model name here

Group |Enter group name here

Inputs

* Parameters
£ Authentication Configuration
2 Boolean
&2 CRS
E',-|:',-3 Distance
&8 Enum
d Expression Modeler Canvas
E',-:l,"'-' Extent
B Fields Mapper
& File/Folder
& Map Layer
E'.-l}' IMatrix
B Mesh Layer
£ Multiple Input
E',-|:',-3 MNumber
& Paint
B Range
E',-|:',-3 Raster Band
Bl Raster Layer
&l String
E',-:,l":' Vector Features
& Vector Field
B Vector Layer

Inputs and Algorithms

Inputs Algorithms 1 :

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 Setting >>> Options >>> Processing
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Q Options | Processing

Setting Value

3 General

b == Menus |Rasetm deﬁuhsl
- *‘& Models

#s Models folde
3 Providers
p A Scripts

o _
BE Data Sources

§ Rendering

“ Map Tools
g Colors
H Digitizing

& Layouts

hﬁ GDAL

Variables
a Authentication
=f= N
Locator

A Advanced

Acceleration

| OK | | cancal || Help |

4. Create a new model; type in Roads in Proximity to Airport 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

Q@ Processing Maodeler

CERBR 2L N hklhih B P

Model properties

MName IRoads in Proximity to Aiport

GrouplProximitﬂ

=

Inputs
* Parameters
B Authentication Configuration
& Boolean
B CRS
E'.-:,l":‘ Distance
B Enum
e Expression
E'.-l}' Extent
B Fields Mapper
2 File/Folder
& Map Layer
B Matrix -]

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

() Save Model *
4+ <« AppData » Roaming » QGIS » QGIS3 » profiles » default + processing » models v O Search models P
Organize + Mew folder = v 9
~ MName Date modified Type Size
3+ Quick access _
Select_Roads_in_Proximity_to_Airport.model3 4/15/2019 5:09 PM  MODEL3 File 1KB
[ Desktop ” . - - B-te AP =
; Downloads
|j Documents
=/ Pictures -+
@ OneDrive
v
File name: ISelect_Roads_in_Proximity_to_Airport.model% v
Save as type: | Processing models (*.model3 *.MODEL3) ~

» Hide Folders Cancel

Processing Toolbox n
8 a (0 2 e

=

Q, search...
L Recently used
L Cartography
Database
File tools
Graphics
Interpolation
Layer tools
Metwork analysis
Raster analysis
Raster terrain analysis
Raster tools
Wector analysis
Vector creation
Wector general
Wector geometry
Vector overlay
Wector selection
Vector table
GDAL
GRASS
Models
P ripschemty
#x Roads in Proximity to Airport
& SAGE

s 4 o Jo¥ofololofo¥ololofofolofofoolololt

L]

-
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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

(2} Processing Modeler — O X
OBR®E £ o0 kil B >
Maodel properties -

Name |Enter model name here

Group |Enter group name here

Inputs
* Parameters -
& Authentication Configuration

E'.'l:,"?l Boolean

B CRS

E'.'l:,"?l Distance

25 Enum

E'.'l:,"?l Expression

B Extent

S Fields Mapper

&t File/Folder

] Map Layer

B Matrix =

Inputs Algorithms ] i

(2} Open Madel X
4 <« AppData » Roaming » QGIS » QGIS3 » profiles » default + processing » models v O Search models »

Organize « New folder ==~ O @

" MName Date modified Type Size

7 Quick access
[ Desktop
; Downloads

|‘:T:-‘] Documents

|j Select_Roads_in_Proximity_to_Airport.model3 4/15/2019 5:09 PM MODEL3 File 1KB

VNN

=1 Dirturar &7

File name: | Select_Roads_in_Proximity_to_Airport.model3 v| Processing models (".model3 *, ~

(o] oo

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

String
Table

0}

o

(0]

(0]

0 Raster layer
o

(0]

0 Table field
0}

Vector layer
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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:

L) Vector Layer Parameter Definition x

Parameter name
.ﬁ.irp-:urts|
Geometry type

Point -

v | Mandatory

K 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 three
dots icon of an input will open the Parameter definition dialog to make changes; users can also

double click on the objects to make changes

B Airports

=
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11. We will also add a number input, which allows us to expose the buffer distance value as an
input that can be 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

@ Mumber Parameter Definition >

Parameter name
Buffer distance
Mumber type
Integer =

Min value

Max value

Default value

3000

v | Mandatory

K Cancel

12. The following screenshot shows the model with a vector layer input and a number input

(2 Processing Modeler - O X
PP bk B P
Model properties =

Name |Roads in Proximity to Airport

Group |Proximity

Inputs
~ Parameters =

E:':ﬂ':‘ Authentication Configuration ﬂ-;l‘-: Airports

lf.-:l%—‘ Boclean

= CRS

E:'I,"J Distance

E','EJ Enum

5 Expression

E:-E"J Extent

g Fields Mapper

&7 File/Folder

5 Map Layer

E:'EJ Matrix

S Mesh Layer

5 Multiple Input

B Number -

i

B2 Buffer distance &

Inputs Algorithms ] ¥
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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 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

(2 Processing Modeler - O X
BER 2L H Glkixz B P
Model properties =

Name |Roads in Proximity to Airport

Group |Proximity

Algorithms

Cartography 4 &n Airports & &b Buffer distance &
Database
File tools
Graphics

Interpolation

Layer tools
Modeler tools
4% Load layer into project

Ao 09099|

4% Rename layer

4% String concatenation
o Network analysis

b () Raster analysis
Q

]

4 Raster terrain analysis

Inputs Algorithms ]

14. In the search bar, type in buffer and many tools show up; click on the “Buffer” tool in Vector

geometry >>> Buffer

(2 Processing Modeler — [m| *
BER AL, AN kil B P
Model properties c

Name |Roads in Proximity to Airport

Group |Proximity

Algorithms
L buffer| |
‘ I Buffer I a2 Airports % 2 Buffer distance &

g; Create wedge buffers

" Multi-ring buffer (constant dis...

4% Single sided buffer

4% Tapered buffers

r Variable distance buffer

" Variable width buffer (by M val...
~ W GDAL

* Vector geoprocessing
. Ruffer vectars b

Inputs Algorithms ]
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15. Drag the “Buffer” to the canvas and the 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;

() Buffer >

Description |Buffer |

Input layer

|Ajrports - “:l

Distance

|§| | 10.000000 B |E

Sﬂents
1230 a3
End cap style

| Round = |
Join style

| Round = |
Miter limit
|12§| | 2.000000 |:|

Dissolve result

123 e -]
Buffered

|.ﬁ.jr|:lort buffer| €& |
Parent algorithms

|III elements selected | |:|

l 0K, ] | cancel || Help

16. Next, click on the button next to Distance and then select Model Input of Buffer distance
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() Buffer *

Description |Buffer |

Input layer
|.|!\jrports |" || |

Distance

‘£| Using model input | Buffer distance - |
Segments

123 [ a [
End cap style

| Round = |
Join style

| Round = |
Miter limit

‘Eﬂ |2.000000 |:|
D@ve result

123 o -]
Buffered

|Air|:lort buffer a |

Parent algorithms

|D elements selected | |:|

[ OK ] | Cancel | | Help

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

(2 Vector Layer Parameter Definition >

Parameter name

|F‘.uads |

Geometry type

|Unv.=_- - |

Mandatory

OK ] | Cancel |
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Q Intersection

Description |Intersection

Input layer

| Roads

Owerlay layer

|'E|uFFered' from algorithm ‘Buffer'

Input fields to keep (leave empty to keep all fields) [optional]

| [Mot set]

COwverlay fields to keep (leave empty to keep all fields) [optional]

| [Mot set]

Intersection

|F‘.uads in Proximity to Airpaort

Parent algorithms

|U elements selected

Cancel

Help

G Processing Modeler

CEBER AL AN ARk B >

Model properties

MName ‘Roads in Proximity to Airport |

Group ‘Proximity |

Algori

o Airports

Q Ssearch |

(2 Cartography [=]
() Database
() Filetools
Q Graphics
(2 Interpolation
Q Layer tools
&} Modeler tools
Q MNetwork analysis
() Raster analysis
Q Raster terrain analysis
() Rastertools
) Vector analysis
() Vector creation
Q Vector general
() Vector geometry
Q Vector overlay
(2 Vector selection
() Vector table
v Zm GDAL
i

Inputs ‘ Algorithms T‘

ofs Roads

r v vy v T v rrvyrTrvrrTvrorw

1]

I8

i Buffer distance

4" Intersection
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17. Click on the Save button to save your model and then close your model

() Processing Modeler — a x

BERE L8N il B »

R s | B V" Model was correctly saved (%]

Name Roads in Proximity to Airport

Group Proximity

Algorithms

Q search... i Buffer distance &
ok Airports

() Cartography =

() Database

i®

) File tools
() Graphics In +
€} Interpolation

) Layertools I Buffer
() Modeler tools out
Q

) Network analysis = Airport buffer &
) Raster analysis =

2

() Raster terrain analysis & Roads
() Rastertools .

) Vector analysis

() Vector creation In
() Vector general

(@ Vector geometry % Intersection
() Vector overlay

Out +
() Vector selection ’_\'(E—‘D Roads in Proximity to A... ?'g|
() Vectortable =

i GDAL

+

Inputs Algorithms 4

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 — a x

BERE &L 85 il B

Medel properties =
Name Roads in Proximity to Airport
Group Prosimity

$

b
Buffer distance

Algorithms o Airports % * =

Q search...

() Cartography -
Q@ Database

(2 File tools

(2} Graphics

-2 Interpelation

-2 Layer tools

Q
Q
() Modeler tools
Q
Q

-2 Network analysis h Roads
2 Raster analysis

() Raster terrain analysis
() Rastertools

() Vector analysis

() Vector creation # Intersection
() Vector general

@ Vector geometry Out * -
2 . T
() Vector overlay ’_\(E-{b Roads in Proximity to A

() Vector selection
() Vectortable
m GDAL

Inputs Algorithms 4
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e (OB b

Q, search...

;,- Recently used
() Cartography
() Database

() Filetools

() Graphics

(@ Interpolation
() Layertools

() Network analysis
() Raster analysis
() Raster terrain analysis
() Rastertools

) Vector analysis
() Vector creation
() Vector general
() Vector geometry
(2 Vector overlay
() Vector selection
() Vector table

i GDAL

& GRASS

#s Models

i v v v v v v v v v v v v v v wwwwww

Roads in Proximity to Airp;k Execute...
Execute as Batch Process...
Edit Rendering Styles for Outputs...
Edit Model...
Delete Model...
# Export Model as Python Algorithm...

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
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