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Disclaimer:

| make no claims to any software, operating systems, companies, or
programming languages.

| only lay claim to the cat pictured below.




Data:

Data was downloaded from the State of Hawaii, Office of Planning.

e http://planning.hawaii.gov/qis/download-qgis-data/

This data is not warrantied. If you use it and accidentally drive into a
volcano or find an ancient tiki idol and are struck by unexplainable bad
luck.....well...... you were warned.



http://planning.hawaii.gov/gis/download-gis-data/
http://planning.hawaii.gov/gis/download-gis-data/

A Brief History........

e Project began in 2002 as a GIS data viewer but has evolved into a
fully functioning GIS Desktop that is Open Source

e Before the 2.0 release it was known as Quantum GIS and you will
still hear people call it that

e Installation comes in 3 flavors - standalone and advanced for
windows and packages for Linux:

e Operating Systems Supported:

Windows Mac Linux ......... and Android
Iy o® X A

e Open Source: GNU General Public License (GPL) “which guarantees
end users (individuals, organizations, companies) the freedoms to use,
study, share (copy), and modify the software.[1]

[1] “GNU General Public License”. http://en.wikipedia.org/wiki/GNU_General_Public_License. Retrieved 06 November 2013




What does it do? A Lot!

e \iew data — vector (SHP, Maplnfo, SDTS, OGR[2] Simple Features
Library and more); raster (GeoTiff, IMG, Arcinfo Grid, JPEG, PNG
and more — anything supported by GDAL); GRASS raster and
vector data; online data served as web services (WMS, WMTS,
WCS, WFS, WFS-T, etc...)

e Explore data — QGIS Browser (think ArcCatalog); on-the-fly
reprojections; identify and selection tools; annotation and labeling;
edit/view/search attributes; save and restore projects

e Create, edit, manage and export data — digitizing vector data (OGR
and GRASS formats); create and edit SHP and GRASS data;
Georeference images (with plugin); GPS data tools; visualize and
download OSM data; Export to PostGIS and Spatialite Databases

[2] “GDAL: FAQ - General”. http://trac.osgeo.org/gdal/wiki/FAQGeneral. Retrieved 06 November 2013




Intro to QGIS

Main topics covered during the workshop

. Navigating the Interface
Il. Project Configuration
lll. Analysis

IV. Print Composer



Intro to QGIS
Main topics covered during the workshop
Topics:

e QGIS Interface
e QGIS Browser
e Saving QGIS Files



Navigating the Interface

Desktop - the main QGIS Interface will look and feel similar
to ESRI's ArcMap and several other GIS Desktop Programs.

Browser - the (data) browser can be accessed either from
within Desktop as a panel or by using the Browser icon that
will open a standalone version. This feature resembles
ESRI's ArcCatalog except with more limited functions for
reviewing data



Exercise 1

2.

On your Desktop, look for the QGIS Desktop icon and double click
on it to open. It is recommended you keep QGIS open at all times
going forward so you can explore the interface

Give it a moment for the splash screen to show up. Times will Vary.
Most of you are used to waiting for ArcMap.

Notice that a tip screen pops up with the : castin
QGIS Desktop interface. This might @rammmnims
provide helpful information as you are e S
getting familiar with the program. You can
turn it on/off under Settings > Options >

user ta trigger action when clicking on a geometry with 'Run

General. Look for tips at startup.

Close the tip screen and leave open to follow along.



Navigating the Interface: Desktop

QGIS exported o
Project Edit VMiew Layer Setting flugins Vector Raster Database Web Processing Help

m & D O @ %D ~ : @ M- b = B = -
L] = B o R |_@ PRAPLPRPLRALARS @ - @ 2
.. ‘” P 1: =0 abg an.. :ma abg a ; L » g} CSW ﬂ)
® Processing Toolbox =

+ $i GDAL/OGR [37 geoalgorithms]

+- 4y GRASS commands [168 geoalgorith...
+- @ Models [0 geoalgorithms]

+- i) Orfeo Toolbox (Image analysis) [83...
+- QGIS geoalgorithms [98 geoalgorithms]
+- Scripts [0 geoalgorithms]

Python Console B ®

¥ % . Python Console
2 Use iface to access QGIS API interface or Type help(iface) for more info

| Browser | Layers | @
Advanced Digitizing (=ES) A
>

CAD tools are not enabled for the
current map tool (Pan)

¥ ¥ e [Acsvanced interface s
2 3 —_— . (2 |:' -
(%] Coordinate: -0.236,0.982 @ Scale [1:2,533,001 ]+ Rotation: | 0.0 [! ¥|Render @) EPSG4326 @ Messages
2t e L =i

QGIS interface is divided in 5 main areas: 1. Menu Bar; 2. Tool Bar; 3. Map Legend (Panel);
4. Map Canvas; 5. Status Bar

Other added features: 6. Manage Layers Bar; 7. Toolbox Panel; 8. Python Console
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Navigating the Interface: Layers and Navigation

VERARMRES I, V-

R e
ﬂ"%"e’ é;ﬁ: M~ ._.-I" P | 3}" ‘L' o 2

Add vector Layer

Add Raster Layer

Add PostGIS Layer

Add Spatialite Layer

Add MSSQL Spatial Layer
Add WMS/WMTS Layer
Add WCS Layer

Add WFS Layer

Add Delimited Text Layer
New Shapefile Layer/Spatialite Layer
Create New GPX Layer

e Pan

e Pan Map to Selection

e Zoom In

e Zoom Out

e Zoom to Pixel Resolution
e Zoom to Full Extent

e Zoom to Selection

e Zoom to Layer

e Zoom to Last Extent

e Zoom to Next Extent

e Refresh
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e |dentify Features

e Run Feature Action

e Select Single Feature

e Deselect Features from All Layers
e Select Features using an Expression
e Open Attribute Table

e Open Field Calculator

e Measure Feature Tools

e Map Tips

e New Bookmark

e Show Bookmarks

e Annotation Tools
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® QGIS 2.6.1-Brighton
Project Edit View Layer Settings
B New Ctrl+N

i Open... crl+o

New From Template
Open Recent

Ctrl+shift+s
E. Save asImage...
DXF Export...
B Project Properties... Ctrl+Shift+P
B New Print Composer Ctrl+P
B\ Composer Manager...
Print Composers

@ Exit QGIS
-~

® Coordinate:

Save in folder: | 4 || [@rjhale | links || training | qqis | data| QGIS_Workshop

@ Recently Used [ ACC_Other_Data

= QGIS_Workshop

e QGIS can save user sessions

e Project > Save

e Save a .qgs file. Can be opened in a normal text editor



Exercise 2

1. If QGIS isn’'t open go ahead and open it.
2. Use the “Add Vector Layer” Tool to add the following files (under data):

parkpts n83.shp - Park Point Location
parkplys n83.shp - Park Polygon Locations
coast_n83.shp - State Coast Polygon | < W iy e
hotels.shp - Hotel Point Locations

3. Use the “Add Raster Layer” Tool to add:

e Hawaii_Landsat Mosaic_Bathymetric_Fill _c.tif - In the
hawaii_landsat folder

3. Save your qgs project in the QGS directory. Call it exercise2.qgs
4. Explore the Layers Panel Toolbar:

5. You can create groups within the layers panel y



Exercise 2

6. Create a group by pushing the

Highlighted icon Paﬂel B®
g v 3 & 0

/. Drag and drop your park layers into the

¥ ® hotels

New Group ¢ Il parkplys_n83
v| ] coast_ng3

8. Name the Group Parks (right click on

group
and rename)

9. Save!

10. Add the <RASTER FILE> Using the
Add Raster Icon

15



Exercise 2

BONUS

1. Open the exercise2A.qgs file in the your ggs folder in your class data
folder.

How did you fix it? In Arcmap you would get a red exclamation point
next to your broken data layer.

2. Close and don'’t save it. Open it in Notepad and find the line
containing the landsat image (use find). Note you can fix your qgs file
manually if needed. Close Notepad without saving the qgs file.

16




Navigating the Interface: Desktop
Right Click in Toolbar area to add browser

B w2010 OF Other panels to the Desktop -+ %]

Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help |
=) =R=ln e, P e @ MDD 0 ~ | Lo (@ o = O ™ = [1

& B pLraPLLAR BB N-WeBEEZ=-C 5 @
e By h( ) e 5w ﬂ) ‘

T p— i Toolbox
L e Advanced Digitizing
Browser (=) ~ Browser
o
2y ®Te Browser (2)
* GPS Information

Identify Results

;i E?ati:;srltes Drag and DrOp

'

Layer order

& B . e
» mssoL onto Canvas b < Layers
= W PostGis . Log Messages
B /_ﬂ Spatialite ) v
-2 OWS
& wcs Spatial Bookmarks
A wrs Statistics
WM Tile scale
Undo/Redo
User input

+ Advanced Digitizing
< Attributes
+ Database

SO DBVNNARS

Digitizing
< File
< Help
< Label
< Manage Layers
+ Map Navigation
‘(}B + Plugins
Ve Raster
Rectangles, ovals digitizing tools
—% , Browser | layers | ’ t:fec;or
~ (=) r

P o \
@) coordinate: 711639,2419515 Scale |1:2,174,006 | ST REESHGRT T 0.0 ElFrendyr @ cersczec0a 0t @
|

—— Broswer Tab From the Manage Layers Toolbar and the Browser Panel you
can add Shapefiles, Databases, WFS, WMS, and several
other types of files.




Navigating the Interface: Browser

-

';j Refresh i% Manage WMS
header
+- [ orig
B altmk pdf
= alltmk.shp

| d Assistedp_l__i-..'iﬁ'

e}

= Boating Facilities.shp

L= Boating Facilities.txt
J coast_n83.shp

L~ coast_n83.txt

W darstreams.pdf

= darstreams.shp
" geonames_feature...
¥ geonames.pdf

= geonames.shp
" geonames.xml

= geonames.xml

= harbor_n83.lut.dbf

= harborpnt_n83.txt
3 harborpoly_n83.txt
3 harborpt_n83.shp

harborpy_n83.shp
¥ haw_centerlines. pdf
haw_centerlines.shp

7 hotels.shp

(= hotels.txt

B kau_centerlines.pdf
J kau_centerlines.shp

kau_centerlines0.b
" KauTsunEvac.shp.pdf
* Mau_Roads 2012 .pdf

: M.:u Roads shp

View metadata, attributes, and a preview of vector and raster data. Also, Manage

df .

VQ New Shapefile

=

QGIS Browser =
‘Metadata | Preview | Attributes |

General

Storage type of this layer
ESRI Shapefile
Description of this provider

OGR data provider {compiled against GDAL/OGR library version 1.11.2, running against GDAL/OGR library version
1.11.2)

Source for this layer
home/rihale/linksftraining/qgis/data_for_classidata/Assisted_Living.shp
Geometry type of the features in this layer

Point

The number of features in this layer

13

Editing capabilities of this layer

Create Spatial Index, Fast Access to Features at ID. Simplify Geometries, Simplify Geometries with topological
validation

Extents
In layer spatial reference system units
xMin,yMin 460010.03,2174150.23 : xMax,yMax 815875.67.2429134.99

Layer Spatial Reference System

f el — DO s feaien @ A= OO 00 O it e e e

WMS connections and create new shapefiles. However, new folders must be
created in Windows explorer.

(I




Intro to QGIS

Main topics covered during the workshop

. Navigating the Interface
ll. Project Configuration
lll. Analysis

IV. Print Composer
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Project Configuration

Topics:

e Settings
e Project Properties
e C(Coordinate Reference Systems (CRS)

e Panels, Toolbars, and Plugins

Exercise 3

1. Open exercise2.qgs. Save it as exercise3.qgs. Go to Settings >
Options

20



Project Configuration: Settings > Options

| -

Project Edit View Layer Plugins  Vector Raster Database

NeBRQ{e = |p2pPp |
7 ab abe §

Application Style, Fonts, Project File Behavior

& General <€

& Style Manager... Environment Variable for QGIS and Plugins

abg T abg

=@ =g "= %, W%, configure Shortcuts...

32 v System

%, Customization...

Layers Snapping Options...

f & T & & O

S S p—— Feature Attributes and Table: Data Source

@ *  Rendering Vector and Raster Rendering Behaviors

o parkpts_n83 Default Colors

[ parkplys n83
¥| ® geonames
¥ E] coast n83

¥| © hotels

“ Colors

Canvas & Legend (Layer and Map Appearance

- Ml Hawaii Landsat 15m

Identify and Measure Tool Settings

¥ Map Tools
Defaults for Map Composer
‘ Composer

|H Digitizing

A GDAL

DN AN S

Snapping and Digitizing Tool Settings

Raster and Pyramid Driver Options

These change the default settings
for ALL QGIS PROJECT FILES

Projection Information

& Ccrs

"L Locale

Override Local Language Settings

Point to local WMS and cache settings

QGIS is extremely customizable! %) Network

21




Project Configuration: Project Properties

- Fa

Sl View.. aver, Seitngs . Rugins  Veclor, Raster = Selection color; Project Path; Map Units, Precision
1 New Cerl+N 5 P A @ Ty, G | € : ! .

Open Ctri+0 R gt ' o Tlals

New From Template IE e i@ HE gon On the Fly reprojection

Open Recent 4 & T '@ CRS

& & @ Gu
- 1 @i v : Choose which layers are identifiable

B s Bes = I identify layers
B savess... Ctrl+Shift+5 : .

5, Save as Image... Assign Default symbols and set transparencies

DXF Export...

W~ Default styles
Create a WMS/WFS from a QGIS Project

Project Properties... Ctri+Shift+P
rroj kp

|E OWS server

-, New Print Composer  Ctrl+P

4 Composer Manager... E Macros Write Python Macros
Print Composers ]
@ Exit oGis i+ !' Relations Relationships (joins) within the project
g

<

G@ | Layer order | Browser Layers .

90 Identify Results @ ®

= Tk T L

These change the default project setting for the CURRENT
QGIS Project
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Exercise 3

1. Save exercise2.qgs as exercise3.qgs

2. In exercise 3, add the haw_centerlines.shp to your QGIS session.

3. Does it line up with your imagery?

4. Right Click the Layer and go to Properties > General and look at
the Coordinate Reference System.

v Layer Properties - haw_centerlines | General +

X

[+]

w Layer info

Layer name | haw_centerlines displayed as | haw_centerlines

N Style
€% Labels

EE Fields

6/ Rendering w Coordinate reference system

, T !Selected CRS (. )

| Create spatial index i [ Update extents J|

Layer source | fhome/rjhaleflinks/training/qgisfdata for class/data/haw_centerlines.shp

Data source encoding i\System |

9® Actions

: t]oins v Scale dependent visibility
uDiagmms X 1:10 D v ;% ) 1 v "%

(; Metadata
- w Provider feature filter L

N

Style - 00!{ I x Cancel H JApp[y H :iHetp
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Exercise 3

4. Click Cancel

5. Right click coast_83 in the Map Layers panel. Go to Properties >
General and look at the Coordinate Reference System.

- Layer Properties - coast_n83 | General +

[»] X

w Layer info

A‘!f General

N Style
€I Labels

B Fields

c-/ Rendering

Layer name | coast n83 displayed as | coast_n83

Layer source |/home/rihale/links/training/qgis/data_for_class/data/coast n83.shp

-

Data source encoding | System >

w Coordinate reference system

: | Selected CRS (EPSG:26904, NADS3 / UTM zone 4N)
- Display L

: Creat tial ind Updat tent
c@ Actions | reate spatial in EXH pdate exten 5.|

. “ Joins v Scale dependent visibility

IER piagrams 5 1:100,00 i j\;% : '.: P 1 ;%

(g; Metadata

w Provider feature filter il

-

o (o ) X [ o 53 |




Geographic Coordinate Systems:

Define Locations on a spherical model of
the earth

Canral merkdian
setecied by mapmakan

Chargs i spacig
of prrnbals ks ess than that
o Mareator peojection

Eipaaior alwiays woniches cylinder

Projected Coordinate Systems:

Define Locations on a flat model of the
earth
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Project Configuration: CRS

Geographic Coordinate Systems:

e Defines Locations with Latitude/Longitude values

e Latitude runs north and south of the Equator (0° — 90° north and
south)

e Longitude runs east and west of the Prime Meridian (0° - 180°)

e Prime Meridian is Greenwich

North Pole
d

-g(
South Pole

26



Exercise 3

6. Open the prj file for haw_centerlines in notepad (or your favorite text
editor). It should look something like:

PROJCS["NAD_1983_ StatePlane_Hawaii_1_FIPS 5101_Feet",GEOGCS
["GCS_North_American_1983",DATUM["D_North_American_1983",SPHEROID
["GRS_1980",6378137.0,298.257222101]],PRIMEM["Greenwich",0.0],UNIT["Degree",
0.0174532925199433]],PROJECTION["Transverse Mercator"], PARAMETER

["False Easting",1640416.666666667],PARAMETER]["False_Northing",0.0],
PARAMETER["Central_Meridian",-155.5],PARAMETER["Scale_Factor",
0.9999666666666667], PARAMETER(["Latitude_Of Origin",18.83333333333333],UNIT
["Foot_US",0.3048006096012192]]

7. What do you notice about the projection ? (HINT IT'S DIFFERENT)
IT HAS A PROJECTION.

27




Exercise 3

8. Right click on haw_centerlines
in the Map Layer Panel and select
“‘Save as...”

9. Save your new file to the data
directory and name it
hawaii_centerlines.shp

10. Make your CRS to be 26904
by clicking on the “Select CRS”
button.

11. Click OK

You just reprojected a shapefile!

Save vector layer as... + X
Format | ESRI Shapefile = |
Save as [rjhaleflinks/training/qgis/data_for_class/datafhawaii_centerlines.shp | Browse |
CRS I Selected CRS (EPSG:26904, NAD&3 / UTM zone 4N) = E s |
Encoding | system =| [

Skip attribute creation
¥| Add saved file to map

Symbology export

[ Extent (current: layer)

w Datasource Options

w Layer Options

P Custom Options

IlND symbology

-

] [ x Cancel l [_g_iHe;p ]I
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Exercise 3

12. Look for your new hawaii_centerlines layer in the map layer panel.
Look for it on the map.

13. Right click hawaii_centerlines and go to > Properties > General and
rename the layer to Hawaii Road Centerlines

v Layer Properties - haw_centerlines | General

+
[v] %

w Layer info

A-;f General
W Style
€= Labels
Ef Felds
q’ Rendering

- Disploy [Selected CRS ()

: Create spatial index | | Update extents
f:\ Actions | p || P l

Layer name [Hawaii Road Centerlines| ] displayed as | Hawaii Road Centerlines

Layer source | fhomejrjhale/links/training/qgis/data_for_class/data/haw_centerlines.shp

Data source encoding | System |

w Coordinate reference system

- * Joins. v Scale dependent visibility

IE® Diagrams i =) | 1:100,000,000 v || st : ). 1 JE%

(i‘ Metadata

w Provider feature filter -

-

{ Style - l aOK H XCancei H &Appiy H :iHeép




Project Configuration: Panels, Toolbars, Plugins

Panels and Toolbars: * Panels on top...

e Turn them on and off by
going to View > Panels or -

Toolbars. v [+ = _ -

e Panels provide interactive : L = )
“windows”. Examples: &
Layers,GPS Information, - |
and toolbox o = =

e Toolbars are a grouping of ﬁé "H.
tools \;} == =

e Panels/Toolbars can also be @& —= =
added/removed by right- N

clicking on the toolbar area

...Toolbars
on bottom 30




Project Configuration: Panels, Toolbars, Plugins

Plugins:

Plugins are addons that introduce new features or functions to
QGIS

Adding, removing, activating and deactivating of plugins are all
done through Plugins > Manage and Install Plugins...

Implemented as either core or external plugins

Core Plugins (Installed) are developed by the QGIS dev team and
included in distribution

External Plugins (Get more) or 3rd Party Plugins are stored in
external repositories and maintained by authors

Within the Plugin Manager under Settings, choose Check for
updates on startup and then the frequency to keep them up to date
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Project Configuration: Panels, Toolbars, Plugins

e Plugins | Installed (22)

ttings m Vector Raster Database Proce

= - Manage and Install Plugins... > e

I |
. Python Console @ Installed - Coordinate Capture [+] Installet
o— » : F v
& ,ERASS o ‘ Not installed i Esf;t:hn;?:eo;ve T Here you.
rers R s B New B evis Click on tt
_NR ¥ * fTools \
. Click the ¢
- # Settings ¥/ I GdalTools
:I:t Georeferencer GDAL Youcanc
'@ Globe
¥ [i& GPS Tools
M GRASS

Useful Plugins to get you started:

e Group Stats Plugin gives you the ability to summarize data layers in tabular format
e OpenlLayers Plugin gives you access to open data layers to add as backdrops to your
maps. Examples include OpenstreetMap, Google Maps, Bing Maps and more.

32




Exercise 4

1. Save exercise3.qgs as exercise4.qgs

2. Go to Plugins > Manage and install plugins > Plugins. Scroll down
the list to find or type in search “OpenlLayers Plugin”. Click and
install the plugin.

3. Install the "Group Stats Plugin”. Notice you get a new icon on the
desktop > 4

4. Go to Vector > Group Stats > Group Stats. Some of you may be
familiar with the Frequency functionality in ArcGIS Desktop. You
may also be familiar that it is locked by license level.

So what if you wanted to summarize some data in QGIS? You have
been asked to summarize the types of Hotels in the Hawaiian
Islands.
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Exercise 4

5. Open Group Stats.

6. You want to count the types of Hotels. Drag the Count Function into
columns. Drag Type into Rows and Value. This will allow you to count
the Types of Hotels and Display the Types in Rows.

Group Stats -+ x|

Data Features Window Help

Control panel @ ®
JI Layers
| | hotels =
Fields
=R =
e_ units
= Year_Open i__
=| Zipcod |
alll averag |_
ount I
oll m
oll median [~
\__F\iter | Columgs
.“ count
Row: Val NULL values
— = Type Type
Use only selected features Clear |
Calculate |




Exercise 4

7. Click Calculate

-

Data Features Window Help

1 ¥| 2
- Function | count
2 |Type

3 |APARTMENT/HOTEL 5
4 |BED & BREAKFAST 9
5 |CONDOMINIUM HOTEL 103
6 |HOSTEL 8
7 |HOTEL 135
8 |IVU-CABIN 2
9 |IVU-CONDO 138
10 |IWU-HOUSE/VILLAJCOTTAGE 8
11 |OTHER 7
12 |TIMESHARE 54

Group Stats

Control panel = @;
Layers
| hotels 2| [

Fields

—~

=i
e, units
Year_Open
Zipcode
.II average
.II count

allf max

alll median

Columns

iil count

Rows Value use NULL values

Type Type

Use only selected features | Clear

Calculate

l

35



Exercise 4

8. Enable the Spatial Query Plugin.

9. Select Hawaii using the select tool (hint highlight coast _n83 in your
map layers).

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

r Dlzdm & P @ + D
L] QL 2o APDPOLLA LA BW
abel (@ 3 = B e B g:t W ﬂ) .ﬁ;&
[} . J d
Layers [=HES]

4 = T & 8 O

o parkpts n83
parkp ng

+| — hawaii_centerlines
4 haw_centerlines
¥| © hotels

Layer order | Browser Layers i

Identify Results ®
7 B - S
Feature Value
-
Mode iCurrent layer = | Auto open form
Ltelp |
& cordinate 684236,2535925 cale [1:4,069,714 |+ | otatior | 0.0 (2] ¥ Render ) EpsG:26904 (OTF) @
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Exercise 4

10. Go to Vector > Spatial Query > Spatial Query

11. Select all the Hotels that fall within the island of Hawaii.

i { b ) - QGIS 2.10.1-Pisa - training = "1\
| Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help ‘
- = N A e AN o S WO ) O ; 1 |
| EH 3 | +| = i ) ) 20N - v
Select source features from [ O & VR BPrrRPLrLALASER |
| = | S e e : ==
: @ m oy = o = @ el 2 A @ ¢ ’R vy & B Y @m0 gt @ ‘
[ = . . — \F —_—
| 2 hotels = f > & G P PP R® Y P HEE = |
| Layer or{ - X
| Vo |0 verd
| el Select source features from Result feature ID's
Wb ; hotels - j_ResuIt query ]
l\l'ull'IErE thE‘ feature Q{: J ¥| 469 selected geometries ;’IZ :,I
4 o 3 |
= . = [fg Where the feature 3
! Within - ]. | [within =]
% % Contrg 5
o eru‘ Reference features of 6
Reference features of @ == | - ?
' = l coast_n83 = 1 8
Ideﬂtlfy* J 9
Frees & o BiEct 10
| & coast_n83 = | , | =
| — V" Fgature‘ And use the result to 12 o
4] o 13
| Create new selection = | 14
%o
\f.“ i Selected features i
And use the result to ) ) — Zoomito llen
| | 469 of 469 selected by "Create new selection” | [ |
i N | e Log messages %@
| Create new selection = e i ]
: (Ko=) Vo)
| I
[®] oardinate 822093,2250610 | cale [1:891,301 vf! otatior | 0.0 ::—I v Render @) EPsG:26904 (0TF) @ ‘

| x Close H JAppiy |




Exercise 4

8. Take a look at the Plugins Menu. Look at Advanced Digitizing, Group
Stats, Topology, Azimuth and Distance Plugin, AutoTrace, and finally
Spatial Query

Note:

Plugins can be poorly documented!

Some plugins can change your canvas projection!
Plugins extend the functionality of QGIS!

Most (if not all) are written in Python!

Sometimes they break between QGIS Upgrades!
Overall they are a great addition to QGIS!
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Intro to QGIS

Main topics covered during the workshop

. Navigating the Interface
Il. Project Configuration
lll. Analysis

IV. Print Composer
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Analysis

Topics:

e Data Layers
e Editing
e Symbolizing Layers
e (eoprocessing
o GRASS
o SAGA
o GDAL

40



Exercise 5

1. Open exercise4.qgs and save it as exercise5.qgs

2. Right click coast n83 and go to properties

I% General

%N Style
€ Labels

B8 Fields

Q’ Rendering

’ Display
@ Actions
&

¢ * Joins

|ﬂ Diagrams

Metadata

w Layer info

Layer name | coast n83

Layer source | /home/rjhale/links/training/qgis/data_for_class/data/coast n83.shp

| displayed as | coast n83

Data source encoding | System

-
-

w Coordinate reference system

[

lSelect&d CRS (EPSG:26904, NADS3 [ UTM zone 4N)

4k
ot

o}
lCreate spatial index l l Update extents J
v Scale dependent visibility
= v || B / v |83

w Provider feature filter

Style ~

-

rarcarcRs
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Analysis: Data Layers - Vector

Vector Layer Properties:

This provides information about the layer as well as the ability to label
and customize the layer's symbology.

s b & : i) oy
Loy =X EE

El-%®  HistoricSite_NR |
L

E- % %/ RoadCenterline

= [3 P Buildigss |
- i Zoom to Layer Extent

e | ; 20 Show in Overview
o Remove
|| Duplicate
SetLayer CRS
Set Project CRS from Layer
=] Open Attribute Table
4 Toggle Editing

Save As..,
Save Selection As...
Filter...
Show Feature Count
Properties
Rename
Copy Style
Add New Group

¥ Expand Al

['H Ccollapse Al

% Update Drawing Order

4

SN DONSHYVYNANS

(3]

¥
4l

=

¥ Layers Browser

Toggles the editing state of the current layer

i General (if)isla name, source info; CRS, scaling

‘5{? Style e Layer Symbology; Transparency

Label Style and Behavior

(abe| Labels -

S| Fields €

Add/Delete Fields; edit attribute table

Display (

Create a WMS/WFS from a QGIS Project

e _ :
@@ Actions (

1™

Perform Automated tasks

Join Attribute table to layer

H(; Joins ( :

; Add Graphic overlays to layer

Ll‘__i Diagrams -4

Wetadata

@ Metadats em—
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Analysis: Projections

Data projections:

To jump back to projections. All Vector/Raster Data has a projection or
CRS. The quickest way to check projections is to Right Click the data
Layer > Properties > General

H @ a3 ¢ T 0h 2w
Cl-® © HistoricSite_NR
]
El- % /" RoadCenterline

D Ceneral w Layer info

N

idices | - = Layer name |RoadCenterline displayed as |RoadCenterline
&) Zoom to Layer Extent K W style

,; 2 Layer source |/home/rjhale/links/training/qgis/data/ACC_Data/RoadCenterline.shp
" |

20134 Show in Overview €@ Labels
& Remove Data source encoding | System 2

|, Duplicate J B8 Fields
SetLayer CRS ; ) w Coordinate reference system
Set Project CRS from Layer i e Q/ Rendering - -

EPSG:2240 - NADB3 [ Georgia West (ftUS) Specify...

ES| Open Atiribute Table f i - Display

J Toggle Editing A - Create spatial index | | Update extents
Save As... BB Actions

Save Selection As...
Filter... !
Show Feature Count ks i |IER Diagrams

+ 4 Joins v. | Scale dependent visibility

&

DHANS D INSNS

o
Rename G Metadata

@

w Feature subset

Copy Style
,O Add New Group
Vo -ll Expand Al
i
@ 1 Collapse Al =
Y K} Update Frawing Cxder Load Style... save As Default Restore Default Style Save Style v
Ha Hel, Appl: Cancel oK
e p _aenly | | concel | (NGKIND)

¥ Layers Browser

Toggles the editing state of the current layer
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Analysis: Data Layers - Raster

Raster Layer Properties:

This provides information about the layer as well as the ability to set
pyramid levels, adjust appearance, and view the histogram.

Layers
VS El- %  HistoricSite NR
e
'D E- % ‘" RoadCenterline
%
lﬁﬁ __L:' Zoom to Layer Exhent. .
» e o Stjle <€ Band and Color Rendering
Stretch Using Current Exten {3
Show in Overview [ Transparency Options
< . Remove E!_! Transparency <€ —
i . .

R, [} Dupicate Eo Pyramid Resolutions
£ SetLayer CRS I-"r&"'l. F‘1J|'1'an'|i|:|s6

[+] Set Project CRS from Layer —

- View Histogram

@ U] Histogram <&
eeeee | retadat
@) @ Metadata <@ o acara
, [ Expand All |

a [ collapse Al |
ve - % Update Drawing Order

s
_an
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Analysis: Data Formats

Vector Layer Examples (OGR
vector formats)
o ESRI Shapefile

o Spatialite (SQLite)
o GPX

o Google KML
Raster Layers

o GeoTiff

o PNG

o JPEG

o ESRI Grid

o Erdas IMG

Web Services

Delimited Text Layer

ESRI's Geodatabase
Databases: Oracle, SQL Server,
PostGIS,

il usi

UE/22/2014

615.0kB  04/27/2014
236 bytes 07/20/2014

All files

GDAL/OGR VSIFileHandler

Arc/info ASCII Coverage

Atlas BNA

AutoCAD DXF

Comma Separated Value

ESRI Shapefiles

GPS eXchange Format [GPX]

Generic Mapping Tools [GMT]

GeolSON

GeoPackage

GeoRSS

| Geoconcepk

Geography Markup Language [GML]
INTERLIS 1

Py
INTERLIS2

Keyhole Markup Languaﬁe [KML]

Mapinfo File

Microstation DGN

5-57 Base file

SQLite/SpatiaLite

spatial Data Transfer Standard [SDTS]
storage and eXchange Format

WRT - Virtual Datasource
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Exercise 5

Right click on Hawiian Road Centerlines and go to > Properties.

Resize or move the Layer Properties window so you can see the
data in the Map Canvas. Select Style then from Saved styles,
select Residential. Change the width to 0.5. Click on Apply.

Click on Labels and click on the box next to Label this layer with.
Click on the dropdown menu next to it and select FULLNAME then
click on Apply to see the change in the Map Canvas.

In the same Label window, click on Buffer and click on the box
next to Draw text buffer. Next, go to Rendering and scroll down
until you see Merge connected lines to avoid duplicate labels.
Click on OK.

Also turn on scale-based visibility. Set the Maximum to be 24000.
Hit Apply. Save your QGIS file!
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Exercise 5

6. Right Click coast_n83 and go to properties. Change the name to
Coasts under the General Tab.

7. Go to the Styles Tab. Change the Fill.

b Layer Properties - coast_n83 | Style

‘:{' Style Symbol layer type lSimpIe fill = ]

€= Labels Colors Fill [ {ﬁl & Border _E| &

B Felds - ' Fill style @ Transparent fill IR ="
7 : -4 -

4  Rendering Border style L_ E E EEEEEE HRE?

, Display Join style m 8 s L=8

n . IE | - eIy
E@ Actions Border width IO.E m H B B B I—J & | Millimeter | 2
+ 4 Joins Offset X,Y |0.( Copy color 0 B: Millimeter | 3

Diagrams e
Iu 9 Pick color

Choose color...

rf | Metadata

r_ﬁ-ﬁ |@| AllY l Save Draw effects
w Layer rendering

Layer transparency CET} ' EE

Layer blending mode Normal + | Feature blending mode [ Normal - ]

Draw effects

00!( I XCancei H JApp!y H ::Heip l




Exercise 5

8. Save The style under the style button. Save your style by going to
Style > Save Style > QGIS Layer Style File

Note: When you save a style QGIS will pick that style when you add
this data to a new QGIS session. It's very similar to ArcMap’s lyr
files.
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Analysis: Digitizing Tools

q pa " st :_I o =
“Ed b E3 v il Féi RN o
T

Digitizing Tools:

Current Edits

Toggle Editing

Save Layer Edits

Add Feature (points, lines, polygons)
Digitize Curves

Move Feature(s)

Node Tool

Delete Selected

Cut Features

Copy Features

Paste Features
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Analysis: Digitizing Tools

LR LR LEE X

Advanced Digitizing Tools:

e Undo
e Redo
e Rotate Feature(s)

e Simplify Feature

e AddRing
e Add Part
e Delete Part

e Reshape Feature

Offset Curve

Split Features

Merge Selected Features
Merge Attributes of
Selected Features

Rotate Point Symbols
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Exercise 6

1. Save exerciseb5.qgs as exercise6.qgs

2. Be sure to turn on or add

Hawaii_Landsat Mosaic_Bathymetric_Fill_c.tif to your QGIS
Project.

3. Go to Layer > Create Layer -> New Spatialite Layer
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Analysis: Spatialite

SpatialLite is an open source library intended to extend the SQL.ite core
to support fully fledged Spatial SQL capabilities.

SQLite is intrinsically simple and lightweight:

a single lightweight library implementing the full SQL engine
standard SQL implementation
no complex client/server architecture
a whole database simply corresponds to a single monolithic file (no
size limits)

e any DB-file can be safely exchanged across different platforms,

because the internal architecture is universally portable

e no installation, no configuration
Spatialite is smoothly integrated into SQL.ite to provide a complete and
powerful Spatial DBMS (mostly OGC-SFS compliant).




Exercise 6

4. Make a polygon layer!

Pick a database name

New Spatialite Layer +

Pick a layer name

Eﬁtabase [Ihome!rjhaleftestjqIit:—:- ¢J _;I
#yer name | crater
Geometry column | geometry
Type
Eoint Ling > @ Polygon
MultiPoint Multiline Multipolygon
EASG:4326 - WGS 84 | Specify CRS

P|Ck a type Create an autcincrementing primary key

New attribute
Pick a CRS — o |
Add one field - it's required L (Bt ot 4

>i 74 Add to attributes st |

Click add attribute to list!

Attributes list
C“Ck OK Name Type

g \;,:] i XCanceé || :iHe.’p I
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Exercise 6

The main Volcano is Mauna Loa

. Large magma chamber

. Bedrock

. Conduit (pipe)

Base

Sill

Dike

Layers of ash emitted by the volcano
Flank

. Layers of lava emitted by the volcano
10. Throat

11. Parasitic cone

12. Lava flow

13. Vent

14. Crater

15. Ash cloud

©CENOINAWN
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Exercise 6

D. Select your crater layer in the Map Layer Panel

Layers I RES
4 e 7@ T 0

T
v| g™ Hawaii_Landsat Mosaic_ Bathymetric_Fill c
o parkpts n83
] parkplys n83
@ geonames

v| — hawaii_centerlines
v haw_centerlines
¥| © hotels

v |:| coast n83

6. On the digitizing toolbar click “Toggle Editing”

ot
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Exercise 6

7. Digitize a polygon around the main crater on Hawaii.
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Exercise 6

8. Once you digitize your polygon - Record a name. Click OK

4

#

name | Mauna Loa

B

‘ 00#: H XCance[|

9. Right click your crater layer and open the attribute table

ANCIE R

Attribute table - crater :: Features total: 1, filtered: 1, selected: 0

E]ﬁﬁ{;‘ L 2GS P = E 8

- ‘ Upd:

name
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Analysis: Data Layers

Many Web Services such as ArcGIS Online, USGS National Map and
more can be displayed if they are publicly available you you have the
right address Information to the server.

QGIS supports these types of web services:

WMS — Web Map Service

WMTS — Web Map Tile Service

WCS — Web Coverage Service

WFS — Web Feature Service

WFS-T — Web Feature Service-Transactional

Tools for these are found in the Manage Layers toolbar.
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Analysis: Vector Geoprocessing

Random selection

Random selection within subsets
Random points

Regular points

Vector grid

- Select by location

Polygon from layer extent

ttings

\.f*

Fez

Check geometry validity
‘@ Export/Add geometry columns

(% Polygen centroids

@ Delaunay triangulaticn

B Voronoi Polygons
Simplify geometries
Densify geometries

&7 Multipart to singleparts

S92 Singleparts to multipart

- Polygons to lines

' Lines to polygons

% BExtract nodes

Flugins WI Raster Database Proce
) Coordinate Capture E

¥ Dxf2Shp L B
GRS F:
= OpenStreetMap v
Road graph r

Spatial Query
Topology Chedker
ﬁ Analysis Tools
gﬂb Research Tools
{5} Geoprocessing Tools
9 Geometry Tools

E Data Management Tools

Dhstance matrix
Sum line lengths

Points in polygon

i | EJT: ol

List unigque values
Basic statistics
Mearest neighbour analysis

Mean coordinate(s)

% Ve % il [

Line intersections

'% Define current projection

- Join attributes by location
" Split vector layer
Merge shapefiles to one

Create spatial index

[ 1

Iﬁ} Convex hull(s]
# Buffer(s)
J[m Intersect

ﬁ' Unicn

ﬁ‘ Symetrical difference
e’ Clip

E Difference

@' Diszolve

@' Eliminate sliver polygons

59



Analysis: Raster Processing

Slo
# Warp (Reproject) | A F“Et
spec
& Assign projection | Hillshade
5 Extract projection Relief

1B Mector F‘.aste?| Database Progessing  Help

f_;-}' @ iﬁ: Raster calculatar ... kﬁ [.’-’_"‘;.
= Georeferencer i & . . i
. 2 Heatmap * b5 o I“:; Rasterize (Vector to raster)
g Comtieny : Interpolation Hl® = i Polygonize (Raster to vector)
" Cllpper 2 org Terrain EI'IE"!,I'SiS ¥ ; E Translate {CDI’I'U'EFt fﬂrlTlElt}
| |zoral statistics  + | % RGBtoPCT
[&x] Projections + {=% PCT toRGB
Conversion 4
Extraction 4
Analysis ¥
Miscellaneous ¥ / |
: - N GdalTools settings Iu?n Sieve
¥ Build virtual Raster (Catalog) ' I e,
+] Mear bla
¥ Merge =
- ! | Fil nodata

Bl Information

h; Build overviews (Pyramids)

EE Tile index

i ' Proximity (Raster distance)
E Grid {Interpolation)
B DEM (Terrain models)
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Analysis: Processing Toolbox

Processing Toolbox

T} - - -

Kriging

] L ] ] O B O O] O 8 o P B = B B O B o

Shapes -
Shapes -
Shapes -
Shapes -
Shapes -
Shapes -
Simulation - Fire Spreading
Simulation - Hydrology

Table - Calculus

Table - Tools

Terrain Analysis - Channels
Terrain Analysis - Hydrology
Terrain Analysis - Lighting
Terrain Analysis - Morphometry
Terrain Analysis - Profiles

&) @E

& GRASS commands [160 geoalgorithms]
& Models [0 geoalgorithms]

Orfeo Toolbox (Image analysis) [83 geoalgorithms]
¥ QGIS geoalgorithms [103 geoalgorithms]
& SAGA (2.2.0) [235 geoalgorithms]
Geostatistics
Grid - Analysis
Grid - Calculus
Grid - Filter
Grid - Gridding
Grid - Spline
Grid - Tools
Grid - Visualization
Imagery - Classification
Imagery - RGA
Imagery - Segmentation
Imagery - Tools

Grid
Lines l.

Points Shapes - Lines
Polygons

Tools
Transect

+[@ scripts [0 geoalgorithms]

éAdvanced interface

ik

Equivalent to Spatial Analyst

Provides seamless access to
multiple software tools like:

GRASS

SAGA

GDAL

LAS TOOLS

ORFEO

QGIS Core Functionality

Processing Models can be built
very similar to ArcGIS’s Model
Builder

Don’t forget PYTHON!
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Intro to QGIS

Main topics covered during the workshop

. Navigating the Interface
Il. Project Configuration
lll. Analysis

IV. Print Composer
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Print Composer

Topics:

e Print Composer

e Adding your Map

e Adding Map Elements
e Saving your Map
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Print Composer:

-

x Composer 1 - + X
Composer  Edj \ew Layout Atlas Settings
= Y Y B o B @B m @ P Mg .o B 9 4
g L= o B e ® ;} M e 30 @ 8 48 L .
_...|D....|....|SD....|....|1?0.|..|..‘.|15.0...|.... Ciaa o B0 || tems [ command history |
- Items
i = | 0 |item
=] ¥ Map does not represent an...
i ¥ <picture>
d 1 | <scale bar>
. Introduction to QGIS Class: ] Introduction to Q as...
i*. i Map Composer v Legend
] 5 position Item properties | Atlas 7 on ]
2 - Legend : : y
L0 properties =
o | B crater
s m— S Hotels Label T
7 [ coast . . =l
- N Roads on Hawall ¥ Main propertles
u' (| . Park Locations by Point
;- [0 Park Location by Polygons Map does not represent an actual survey
| _‘
=
= | 25 0 25 5 7.5 10KM
8| . [ mem Render as HTML
"—é N [ Insert an expression...
/ : w Appearance
= B
ol | Font...
B2l Font color _I | B
ey [ —
9 Horizontal margin | 1.00 mm UX] B
i Map does not represent an actual survey |'_
L y ( o 7
ER Vertical margin |1.00 mm L =
~N_
s Horizontal alignment
i @ [eft Center Right
i Vertical alignment ~
x: 110.781 mm y: 28.0041 mm page: 1 l64.2% -

Print Composer interface: 1. Menu Bar; 2. Tool Bar; 3. Map Layout;
4. Command History; 5. Composition; 6. Item Properties; 7. Atlas Generation




Print Composer

I QR ReBRG e ¢ |[HLe e

Saving Map Composition
I Nap P e Zoom to full Extent of Map

New Composer Composition
Duplicate Composer e Zoomin
Composer Manager e Zoom out

Load From Template e Refresh Display

Save as Template
Print

Export as image
Export as SVG
Export as PDF
Revert Last Change

Restore Last Change
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Print Composer

The print composer provides growing layout and printing capabilities.

“Window” to map canvas (ESRI = data frame)

Text labels (ESRI = annotation/text elements)

Images (graphics/pictures)

Basic shape elements

Attribute tables

HTML frames

Map elements (legends, scalebars, north arrows, and title)

To open a new print composer window click Project > New Print
Composer.

You can have as many as the QGIS project can handle!
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Print Composer: Map

Click on Add New Map button then draw a rectangle for
where the Map Canvas will appear.

: g Composer 2 -+ x|
| Composer Edit View Layout Atlas Settings
t% |I=\ }:) U—U E}ﬂ E ‘}"a ;‘g &’1:1/' &.:.#/. &ﬁ:\ ::; RH‘_\,C C/ A A g -v A 4 5 L%)
_|....|....|....|3....|....|....|....|....|....|...‘|....|2?D...|....3? ltems | Command history |

ftems (3]

® |8 item

B &

=]
EE
| | 3 Composition | Item properties | Atlas generation |
) : Ol : Composition =
E% i w Paper and quality
el Presets |ANSIA (Letter; 8.5x11in) % | €&
! . 1 Width | = G
=0 7 : =
o | 4=
|| EE Height | 1 LE
[+ L ]
s I Units
1= - =
1 /(; 2 Number of pages | 1 SRR
EE Orientation | Landscape = (2
T [ |
1 ] Page background | Change...
{Em | 2 ' :
| B 3 I [=]
o Export resolution | 300 dpi s
|l Print as raster
=
N: World file on
4 » Guides and Grid e

{x: 262.46 mm y: 0 mm page: 1 | 26.5% v-




Print Composer: Map Elements

Add map elements by clicking On the icons or they are found

These areas keep track of changes
and allow you to customize map
Elements. Atlas is similar to ESRI

— Under Layout
| Data Driven Pages.
x V Composer 1 - + X
Composer Edit View Layout Atlas Settings
=] s & [ =l ! (- 2 () = e oy e A ] [z I swm L4 4 L b 0 - &E
g g o Ep g e ® HAePLPLR LXA S CHE @l €9 $ = 5 &
_...|....|....|....|....|..|..|....|..‘.|....|....|....25.0...|....'tems‘comma”dhjsmwl.(
@ - Items
@) 1 = | & |item
2 o | ¥ Map does not represent an...
g ] 4 <picture>
‘4@ i 1 v <scale bar>
— b Introduction to QGIS Class: d Introduction to QGIS Clas...
i_ 7 Map Composer v Legend
] | Composition ltemn properties Atlas generation | <€ 1
|I_EIJ — Legend Item properties ®
o e B crater
& = @ Hotels Label ol
- [ coast . . =l
______ N Roads on Hawail ¥ Main properties
) u | 7] Park Locations by Paint
= [ park Location by Polygons Map does not represent an actual survey
s 3
r.'-:.ﬂ _‘
=
= | 25 0 25 5 75 10KM
al [ mm Render as HTML
iéé:', B [ Insert an expression...
/d 3 ' w Appearance
= (R
= | Font...
gl Font color _I ] B
e [ o
q Horizontal margin | 1.00 mm €& lil
1 Map does not represent an actual survey |'_
L : : ( p—
ER Vertical margin |1.00 mm L =
{5 08
2 Horizontal alignment
4 @ Left Center Right
] Vertical alignment ~

x: 110.781 mm y: 28.0041 mm page: 1 [64.2% -




Print Composer: Map Elements

Once the map has been added, decorations or elements can be added.
Their properties, as well as the page properties, can be viewed and
modified. The Print Composer tracks changes in the Command History
window.

Composition Tab: Item Properties Tab: Atlas Generation Tab:
e Setthe Page Size e Set the Font e Create Automated Map
Books
e Snap to Grid e Set Scale Bar Properties
e Snap to Extents e Set Legend Properties

e Map Units: Inches or MM e Set Map Element
Properties
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Athens Cverview Map
GA URISA Meeting Locations Maps saved to the QGIS

QGIS Workshop at ITOS project are listed in Composer
Manager. New maps can be
created here from either an
empty composer or a template.

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

¥ New from template |Click on Add then name map!| |~

Em

Open template directory default

Show Duplicate Remove Rename

The Composer Manager is accessed from both the project and
Print Composer. Project > Composer Manager or Composer >
Composer Manager.




Exercise 7

1. Follow Along and Let's make a map!
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Have Questions? Need Support?:

The Google is your friend! Most searches will lead you to common
support resources, like:

Mailing Lists

Forums

StackExchange

Chat

Issue Tracker

Commercial Support (NRGS is on this list!)

Find links to all the above at:;

http://www.qgis.org/en/site/forusers/support.html
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Written By:

Randal Hale: rihale@northrivergeographic.com

Carol Kraemer: cakraemer@gmail.com

Contact Information:

http://www.northrivergeographic.com
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