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A Brief Introduction to QGIS 2.14

This guide provides a quick introduction to QGIS, a cross-platform open source GIS software that provides standard
analysis tools found in other GIS software, such as ArcGlIS. This guide assumes that you are familiar with general GIS
concepts, and is written primarily as a demonstration for those transitioning from ArcGIS to QGIS. QGIS integrates with
other open source GIS packages including PostGIS, GRASS, MapServer. In addition, there are various plugins that can
extend QGIS’s core capabilities. This guide goes over how to install the current QGIS Long Term Release (LTR) 2.14 on a
Windows 10 64-bit OS, and gives a brief introduction to the software. More information on QGIS can be found at
http://www.qgis.org/en/site/. A user guide and training manual for QGIS 2.14 can be found here:
http://docs.qgis.org/2.14/en/docs/index.html.

1 Installing QGIS Using OSGeo4W

Installing QGIS is fairly simple. For this example, the 0SGeo4W 64-bit installer is used. | like this installer because it can
also be used to install other open source packages at one time. It’s a bundled set of packages that you can choose what
to install and/or update. For new users the standalone installers are recommended. For more advanced users you can
use the OSGeo4W package to install several versions in parallel. The installer is able to install from internet or just
download all needed packages beforehand. The downloaded files are kept in a local directory for future installations.

1. Go tothe website, http://www.qgis.org/en/site/forusers/download.html| and download the version of QGIS
for your OS. You can download the QGIS Standalone version or OSGeo4w installer, which can be
downloaded via the QGIS download page or it can be found here: https://trac.osgeo.org/osgeo4w/.

Note 1: | am using the OSGeo4W 64-bit installer downloaded directly from osgeo.org site. The 64-bit and 32-bit
installers include different packages, so make sure you check out which open source packages are in each of the
installer before you decide which on one to use. https://trac.osgeo.org/osgeo4w/.

2. After downloading the installer, double click on it to start installation.

05GeodW Setup = m] X O5GecdW Setup - Express Package Selection a >

0SGeodW Net Release Setup Program (K )

This setup program is used for the initial installation of the 0SGeod4W environment as wel

as all subsequent updates. Make sure to remember where you saved it

The pages that follow will guide you through the installation. Please note that 0SGeodW certie e
consists of a lange number of packages spanning a wide variety of puposes. We only aGIs
install a base set of packages by default. You can always run this program at any time in

the future to add, remove, or upgrade packages as necessary. ~IGDAL

Default packages to

Use Express Desktop Install _‘jz'_“'p' be installed. Uncheck
(@) Express Desktop Install Option ulig the packages you

OpenEV don’t want installed.
FIGRASS GIS

O Bxpress WebGIS Install

() Advanced Install

< Back Next > Cancel < Back Nest > Cancel

Go through the installation process using default options. Choose download source — use the Install from
Internet option. Use the default root installation directory as C:\OSGeo4W. Install for all users and select
options to create icons on desktop and start menu. During the installation process you may also get a
window that says other required software dependencies are needed — install them.
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OSGeodW Setup - Choose Installation Type - O X 0SGeodW Setup - Choose Installation Directory = 0 x
Choose A Download Source ; Select Root Install Directory A
Choose whether to install or download from the intemet, or install from files in & Select the directory where you wart to install 0SGeo4W. Also choose a L
a local directory. few installation paremeters. -
Reot Directory ) Default Root Directory.
|C:\05Geo2Ws4 1 Check options for
(®) Install from Intemet Deskton | d Start
{downloaded files will bs kept for future reuse) esktop lcons and Star
Install For Menu
(O Download Without Installing (® All Users (RECOMMENDED)
Download/Installing 0SGeodW will be available to all users
G of the system Create icon on Desktop
O Install from Local Directory options
O Just Me Add icon to Start Menu
05GeodW will only be available to the
cument user. Only select this if you lack
Admin. privieges or you have specific
needs
< Back Cancel < Back Next > Cancel

1.1 Optional FileGDB Driver Installation

There are two drivers available as part of GDAL that can be used to work with ESRI/ArcGIS file geodatabases (*.gdb).
OpenFileGDB is the built-in driver that is normally installed, however it only provides read access to file geodatabses.
FileGDB driver depends upon Esri's File Geodatabase SDK, but it provides both read and write access to file
geodatabases. For more information on the GDAL file geodatabase drivers, see: OpenFileGDB and FileGDB. This optional
installation portion guides you through installing the GDAL FileGDB driver.

Note 2: | think this option to install the gdal-filegdb driver is only available using osgeo4w installer downloaded from the osgeo.org
website. | did use the latest osgeo4w installer downloaded from qgis website and it did not have the gdal-filegdb option.

1. Inthe Startup menu (bottom left corner) find the 0SGeo4W application folder, and click on Setup to open up the
Setup window (same as in step 2 above).

2. Inthe Setup window, select the Advanced Install option and click Next
© OSGeodW Setup - a K

0SGeo4W Net Release Setup Program O

This setup program is used for the initial installation of the 05Geo4W environment as
well as all subsequent updates. Make sure to remember where you saved it

The pages that follow will guide you through the installation. Please note that
05GeodW consists of a lange number of packages spanning a wide variety of
pumposes. We only install a base set of packages by default. You can always run
this program at any time in the future to add, remove, or upgrade packages as
NEecessary.

(O Express Desktop Install

(O Express Web-GIS Install

Use Advanced Install

(® Advanced Install .
option

< Back Cancel
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3. Click Install from Install from Internet, then select the directory where you downloaded the installation packages
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if different from the default path (e.g. C:\Users\stephanies\AppData\Local\Temp).

© OSGeo4W Setup - Choose Installation Type =

Choose A Download Source

Choose whether to install or download from the intemet. or install from files in
alocal directory.

a

X

(3]

(® Install from Intemet
({downloaded files will be kept for future re-use)

(O Download Without Installing
Install from Local

() Install from Local Directory Directo ry

< Back Neat >

4. Inthe Select Packages window, expand Libs section. Find the option, gdal-filegdb: OGR FileGDB Driver, then click

Cancel

% OSGeodW Setup - Select Local Package Directory

e

Select Local Package Directory
Select a directory where you want Setup to store the installation files it
downloads. The directory will be created if it does not already exist.

Local Package Directory

C\Users\STEPHA™1\AppDataLocal\ Temp _/\

e

T,
(s

Start menu name

05GeodW
you want to dowonload

installation files

Use the default or select where

<Back || Net>

] [ Cancel

the “refresh” symbol for options to either: Install, Uninstall, Keep, Upgrade or Downgrade a library package.

Finish the installation process.

- OSGeo4W Setup - Select Packages — O
Select Packages 7
Select packages to install X
Search | || Cear Okesp OPev@®Cur OB | View | Categon
Category Current New B..|S.. | Size Package
B Al & Install
Commandiine_Ltilties & Defauit
Deskiop 4¥ Default
B Libs &¥ Default
1.55.0-1 &rKeep nfa  nja 103,652« boost: The Boost library.
1.56.0-1 &¥Keep nja  nja 5,901k boostdibs: The Boost library {runtime libraries).
1.12.14-1 &¥Keep nfa  nfa 90% cairo: Cairo library
Click plus signto {7444 & Keep . 358 cud: The CURL HTTP/FTP library and commandiine wtii
expand Libs 21041 &rKeep S Th expat: The Bxpat XML Parser thrary
3331 &¥Keep nfa  nja 680k fftw: Fast Fourier transformation library (Development)
1.0.2-1 &rKeep na  nja 28k freexd: The FreeXL library for accessing Excel (ds) spreac
2028 &¥Keep na  nfa 6,966k gdal: The GDAL/OGR library and commandiine tools
2028 &¥ Keep nfa  nja 2,766k gdal-ecw: ECW Raster Plugin for GDAL
0.2-8 0(<\eep nja  nja 1,328k gdalfilegdb: OGR FileGDE Driver
0.2-8 & nfa  nja 3.500k gdalmrsid: MrSID Raster Flugin for GDAL
0.2-8 i nfa  nfa 188k gdal-oracle: OGR OCl and GDAL GeoRaster Plugins for (

Current versions of
libraries available

Click refresh symbol for options to: Keep
currently installed version, Reinstall, Uninstall,
or downgrade or upgrade version.

1.2 Uninstalling QGIS

To uninstall QGIS that you installed using the 0SGeo4W utility, just delete the root directory and associated folders (e.g.

C:\OSGeo4W and C:\Users\stephanies\.qgis). Desktop icons and folder in the Startup menu need to be removed

manually.
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2 QGIS Browser
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The QGIS Browser is like Windows explorer for spatial data. It allows you to browse through and work with your data. If
you’re familiar with ArcGIS, then QGIS Browser is equivalent to the ArcCatalog application. There is also a Browser Panel
in QGIS Desktop. The QGIS Browser is pretty much self-explanatory and easy to use.

1. Open QGIS Browser. It should look something similar to the image below.

@ QGIS Browser

2 Refresh @ Manage WMS . New Shapefile  Set layer CRS

header
Home
Favourites
Gt

P mssaL
@ Oracle
@ rostcls

<_

Database
Connections

f Spatialite
EHows

& wcs
& wrs
@ wMms

4_

Web Server
Connections

File Tree
Panel

2. Click on the little arrow > to expand a folder or drive.

@& QGIS Browser

<2 Refresh € Manage WMS V- New Shapefile

header

Home
Favourites
v B C/
AG1031
Drivers
SRI_downloads

Click on > arrow to
expand drive/folder

0SGeodW64
PerfLogs
Program Files
Program Files (x86)
Python27
Python34
Spacekace
Steph2016
v Temp
OahuTopos
QGISData
v SampleData

Al e

A Pal

Param tab:
display
contents of a
folder

= m} X
Param  Metadata  Preview  Atiributes <¢——| Display Tabs
Data Display
Panel
Ty — Attrlb'ute tab: display
attribute table of
ram , Metadata Preview ,  Attributes data layer
Date Permissi Owner Group Type

.. TWXIWX... folder
file
Metadata tab: Preview tab: e
display file display preview ffle
file

metadata of data :

file
198.6 KiB 6/11/2... rw-rw-... file
coastline.shp.xml 10.6 KiB 6/11/2... rw-rw-... file
coastline.shx 108 B 6/11/2... rw-rw-... file
coastline.zip 155.8 KiB 6/11/2... rw-rw-... file
sampledata.sqlite 58740KiB  6/11/2... rw-rw-.. file
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3 QGIS Desktop Interface or GUI

QGIS Desktop is used to make maps, edit data, and do GIS analyses. If you're familiar with ArcGIS, QGIS Desktop works
similar to ArcMap.

1. Open QGIS Desktop. Your GUI may look slightly different than the image below.

7 QGI5 2142 Essen = o X
Project B4t View Layer Setings Plugins Vecor Rester Detabase Wb Processing Help
DEBEARR YERARANQQAR% - + 4C PN e vE-a-auEEiavdq 0
B/BILAAB = OM “MaNtn Q- 40
S panel s
g aeTne Recent Projects
o o spacsiace T
3| o0 g 2 . USGStopotes
L. I {4 i | C/GIOGIS/OpenDBTest/USGStopotes.ags
# oy - EPSG:26904 (NADE3 / UTM zone 4N)
» s S
= COH_HolIS gdb 7 ]
K G2 constinn shp *
sorpldeta slte y

A r C/G70GIS/OpenDBTest/test. ags
" U;Mﬁwﬁ- EPSG:I857 (WGS B4 / Psaudo Mercator)
e Windows

P ussq

@ Oracle.

R s 3

Lavers P

aevivae

Reedy Coordinate S Scale 1:64,301,549 - Rotation 0.0 DX Render OEPSGAXE @

2. Components of the user interface

7 QGIs 2.14.2-Essen - o x

Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help| 1
PEERLR YELARAAQRGT), - + 4P PR Qe -EvovaumEsave 50 5v B
&J'IHC"?:::"CE-?‘:ﬁ:“‘ "R‘-‘i'.?é‘”f:“h““.@-“” L]
Browser Panel (8]
“oernro 3
@ | Perflogs =]
“  Program Files
@ ' Program Files (x86)
@ Python27
@ | Python34
Spacekace
Steph2016
Temp
QahuTopos
= QGISData
o SampleData
@ CCH_HolIS.gdb
) coastline.shp

P* coastline.zip
sampledata.sqlite

(7 sampledata.sqlite

0w # Gl

DB a

QooBBU:

B0

Layers Panel (&)%)
AT owd 0O

X H coastline

6 [Coordinate 1757132,184136 E| Scale 1:419,923 - Rotation 0.0 > X Render @ USER:100000 @

1) Main Menu: Provides access to various features and functions of the application in a standard hierarchy

menu style. The Main Menu cannot be moved unlike the toolbars and panels
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2) Toolbars: Buttons that provide a one click access (i.e. shortcuts) to many of the features and functions found
in the Main Menu. Toolbars are movable and can be docked or free floating.

3) Browser Panel: shows a listing of files on your computer. You can drag and drop GIS files into the Layers
Panels to view them. This panel is movable and can be hidden/shown on the GUI. Similar to the stand-alone
QGIS Browser.

4) Layer Panel: shows a listing of map layers that are in your current project. Layers can be turned on/off,
grouped, change drawing order, etc. Again think of this as the Table of Contents in ArcMap.

5) Map Display Panel: shows a geographic display of GIS layers in the Layers Panel.

6) Status Bar: shows the current scale of the map display, coordinates of the current mouse cursor position,
and the coordinate reference system (CRS) of the project. See Section 4 below for some explanations of
coordinate systems and map scale.

3.1 Installing QGIS Plugins

There are many plugins that allows you to extend the capabilities of QGIS. A plugin that | find very useful is
QuickMapService plugin that lets you add several basemaps (e.g. Google imagery, OpenStreetmap). Steps 2 and 3 below
show you how to install the plugin and use it to add Google aerial or other basemaps to QGIS. Use the plugin and
basemaps at your own risk as the legality of usage of some basemaps may be a gray area or not allowed.

1. Configuring Plugins: Plugins menu >> Manage and Install Plugins. A pop up window will display a “Fetching
Plugins” then the Plugins window will display.

m Vector Raster Database Web Pr
. Python Console Ctrl+Alt+P

| Globe v
™% AutoTrace 4

Note 2: You will need to have internet access since QGIS is fetching the plugin repository online.

The Plugins window is shown below. Here you can install/uninstall, activate/deactivate, and upgrade plugins.
You can also search using keywords to find plugins.
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¥ Plugins | Installed (27) 7 X

¥ @ ArcGIS REST API Connector Installed Plugins

« % AutoTrace

« -4 Coordinate Capture Here you only see plugins installed on your QGIS

+ ENDB Manager Click on the name to see details

« /g Dxf2Shp Converter

vigevs Click the checkbox or doubleclick the name to activate or deactivate the plugin.

« & fTools You can change the sorting via the context menu (right click).

« [ Raster Terrain Analysis plugin
« . Road graph plugin
« 7 Spatial Query Plugin
+ W Topology Checker
« ¥. Zonal statistics plugin
Upgrade all Uninstall plugin  Upgrade plugin

X Close + tHelp

Under Settings: you can set QGIS to check for updates on startup, and also to not show deprecated plugins.

] Plugins | Settings
¥ Check for updates on startup
every time QGIS starts

Note: If this function is enabled, QGIS will inform you whenever a new plugin or plugin update is availab
performed during opening of the Plugin Manager window.

~ + Show also experimental plugins

Note: Experimental plugins are generally unsuitable for production use. These plugins are in early stage:
'incomplete’ or 'proof of concept' tools. QGIS does not recommend installing these plugins unless you inte

*  Show also deprecated plugins
Plugin repositories

Status Name URL
« connected QGIS Official Plugin Repository http://plugins.qgis. i \gins.xml?qgis=2.14
Reload repository

2. Install QuickMapServices Plugin. In the Plugins window, search for QuickMapServices, then select it from the list
and install it.

Note 3: | already have QuickMapServices plugin installed so | only get the options to Uninstall, Reinstall or
Update plugins.

Z Plugins | All (581) Search for 3 =
e A1 Search QuickMapServices QuickMapServices ~

E%2 Installed QuickMapServices - -
) QuickMapServices

¥ Not installed
ﬁ Settings

Collection of easy to add basemaps

Convenient list of basemaps. Easy to add as a layer, easy to create
new basemaps and edit. Please leave feedback in issues and
cantzbute new services!

Select
QuickMapServices

' 126 rating vote(s), 67630 downloads

= rvice, internet, tms, wms, gms, google, openstr i )
osm, basemap, mapquest, mapsurfer Click Install Plugin
More info: homepage tracker i

Author: NextGIS

Upgrade all Uninstall plugin | Reinstall plugin
X Close S iHelp
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3. Using QuickMapServices Plugin after you install it. Go to Web menu >> QuickMapService. The QuickMapServices
plugin will also have a button in the Web Toolbar. For those who familiar with ESRI online basemaps, the same

set of basemaps can also be accessed in the QuickMapService Plugin.

Processing Help
GeoServer 4L

& : . B R e— | -
MetaSearch v o :
| Bt - QuickMapServices » (3PS
————e— .
. QuickMapServices » [P & » ® Openlayers plugin * |, gin,
> Bing »
WESRI » -
G Google
G Google »
% Kosmosnimki.ru ’ 4 Kosmosnimki.ru
® Landsat ’ M Landsat
¥ MapCuest ¢ MapQuest
™ MapSurfer.NET »
S ¥ MapSurfer.NET
Mapbox »
® NASA » * Mapbox
# Georgia » ® NASA
+ CartoDB L + Georgia
* Rosreestr L y
¢ Sputnik . CartoDB
a Stamen » * Rosreestr
Genshtab » € Sputnik
= Ukraine Cadastre L % Stamen
é Waze »
# OSM »
* Yandex »
2 Bergfex L4
B eAtlas Mos »
# Set proper scale Web Toolbar:
© Show\H ] . .
Show\Hide services panel chkMapSerwce
 Settings
@ About button

ESRI BoundariesPlaces
¥ = ESRI Gray (dark)

» = ESRI Gray (light)

* = ESRI National Geographic
*» = ESRI Ocean

¥ = ESRI Physical

¥ = ESRI Reference Overlay
*» = ESRI Satellite

» @ ESRI Shaded Relief

* = ESRI Standard

¥ = ESRI Terrain

* = ESRI Topo

» = ESRI Transportation

If after you install QuickMapServices and you don’t see Google or ESRI basemap options, go to Web menu >>
QuickMapServices >>Settings >> More Services, and downloaded contributed packs. Change any other options

you like using the tabs in the Settings window.

) QuickMapServices Settings ? X

General | Tiles | Add\Edit\Remove | Visibility = More services

Attention!

Contributed services definitions are provided 'as is' and are not validated by plugin
authors. These are proof-of-concept and for testing only. Visit
https://github.com/nextgis/quickmapservices_contrib to add new services. Use at
your own risk!

Download contributed
packs like Google and
ESRI

Get contributed pack I

e || Xcance |

4. Depending on the basemap you use, you can change the how it is displayed via the Layer Properties window.
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Zoom to Layer

Show in Overview
- Remove
L Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer
Styles ’

Rename

Right click Layer
Name >>
Properties

¥ Layer Properties Google Satellite QuickMapServicaPl
Propertes

Tide:  Google Satelite
Credit: Map data £2015 Google
URL: cogle

RL:  hitps: /imt1
YOrgin: Top (VOnginTop=1)
Zoom range: 20

Layer Extent:  Not set

Style

P g Pl T
Layer Properties for Google
aerial layer. Options for

An Open Learning GIS Lab Tutorial

Transparency, Brightness,
Contrast, and even Greyscale

Blending mode | SourceOver 2| (Default: SourceOver)
¥ Grayscale
¥ Smoothing

Place the credit on the bottom right comer

| ok

| Xcancel  Agply

Example of Goolge aerial basemap added via QuickMapServices Plugin

7 OGIS 2142 Fssen - IntroQGIS = a x
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help
T BRECHVESZARe@a@afrBV.-E e b -OLE-R~h-FHB =~ ) EvB
£ 7B % 5 Rewmagg s @Qae
;. Brawser Panel .-
icT*0
e Project home:
& Home
y - - Favourites
- CTemp
) [

¥ Exercse 1
¢ hilosh
j € info

Hawail_Counties,shp
¥ Oahu_Landsat_15m.jp2

¥ o,

Coordinate_-17575573.8,2428739.4 ® Scale 1:2737 | Rotation 0.0

2| ¥ Render @EPSG:3857 (OTF) @
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3.2 Configuring the user interface

1. Moving Toolbars and

Panels

An Open Learning GIS Lab Tutorial

e To move a toolbar, hoover your mouse over the toolbar you want to move until you get white

expand/move symbol (% then click and drag and drop the toolbar to anywhere or have it free floating

| &+ G ¥

™S

Hoover mouse where the toolbar starts
until you get the move/expand symbol

Click on the toolbar when you get
the expand symbol

e To move a panel, clic

.'I)—\
Sk

essing Help

——]
b PR

Drag and drop the toolbar

4 x M =< s
& / Click on the panel
™ Browser Panel [\ title then drag and
% Qevme drop
¥
= Home 3
P
D' Favourites
= C:/Temp
a OahuTopos
k QGISData
2 Part 1 - Introduction to Ge¢
Exercise 1 Data

0] hilloah
D info
- * Hawaii_Counties.shp
I ¥ Oahu_Landsat_15m.jpZ |

Spatial B8 PubSchools.shp L
b CNNT _CtataDautac chn ™
=] o ﬁ ,».*.'v [ - Lt

k on the panel title (e.g. Browser Panel) and drag and drop.

2. Hide or shown Toolbars and Panels: Right click in any blank area on the toolbar to get the Panel and Toolbars
menu. Click on a checked or unchecked Panel (s) or Toolbar(s) to toggle between hiding and showing them. A
good one to panel to show is the Spatial Bookmarks panel so you can bookmark your map extents. Works the

same way as Spatial Bookmarks in ArcMap.
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I =vo o Av

Panels

# Toolbox Ctri+Al+T
Advanced Digitizing Panel

< Browser Panel

Right Click on any blank area Browser Panel (2)
Coordinate Capture

of the toolbar to bring up the GeoServer Explorer
Panels and Toolbar view GPS Information Panel
Layer Order Panel
context menu  Layers Panel
Log Messages Panel
Overview Panel
Shortest path
Click on a checked (show) % Show\Hide services panel
panel or toolbar to hide it. j oatial Bookmarke Pandk
Statistics Panel
Click on an unchecked panel or Tile Scale Panel
toolbar to show it Undo/Redo Panel
User Input Panel
Toolbars
Advanced Digitizing Toolbar
- Attributes Toolbar
Database Toolbar
- Digitizing Toolbar
“ File Toolbar
- Help Toolbar
“ Label Toolbar
< Manage Layers Toolbar
< Map Navigation Toolbar
“ Plugins Toolbar
Raster Toolbar
+ Vector Toolbar
- Web Toolbar

3. You can customize many aspects of the user interface through the Options window: go to Settings menu >>

Options.
Z Options | General T X
A\ Genera = Application 5
@ System Style (QGIS restart required) .
B8 Data Sources UI Theme default
4 Rendering Icon size 32 -
% Colors Font @ Qtdefault  [MS Shell Dig 2 |-|sizes :
LIS LEERAEEEN  Timeout for imed messages or dialogs 55 &
B Map Tools Hide splash screen at startup | X Show tips at start up X Check QGIS version at startup
B, Composer QGIS-styled group boxes
= Digitizing Use native color chooser dialogs Use live-updating color chooser dialogs
& GDAL X Canvas rotation support (restart required)

~ Project files

—; Locale Open project on launch Welcome Page -
m Authentication
=7y Network : -

e @ Plugins Vector L, Create new project from default project

% Customn CRS... A Set current project as default Reset default
ury Style Manager... Template folder |C:/Users/Stephanie/.qgis2//project_templates Browse Reset
- % Configure Shortcuts... X Prompt to save project and data source changes when required
% Customization... X Prompt for confirmation when a layer is to be removed

uptions... X Warn when opening a project file saved with an older version of QGIS =

Snapping Options...

oK | Cancel Help

4. To reset QGIS Desktop to its default settings: Settings menu >> Options >> System >> QSettings Reset button

Z Options | System ? =

= Plugin paths
Path(s) to search for additional C++ plugins libraries Add Remove

~ QSettings
Reset user interface to default settings (restart required) Resst
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4 Coordinate Reference System and Map Scale

Coordinate Reference System (CRS) and map scale in QGIS can be a little bit confusing, so | will attempt to do a brief
explanation here. CRS are specified by EPSG codes in QGIS. EPSG is an acronym for European Petroleum Survey Group,
which publishes a database of coordinate systems and datums that is used as the open source standard.

ESRI uses a modified version of the EPSG model. Coordinate systems in ArcGIS is specified by WKIDs, which is equivalent
to the EPSG codes when the Authority is listed as EPSG (see image below). For more information on EPSG codes, see
EPSG.org. To find EPSG codes, see spatialreference.org or see pri2epsg.org to import/convert and ESRI *.prj (projection
file) to an EPGS equivalent code.

4.1 Coordinate Reference System (CRS)

4.1 Default Global CRS used in QGIS:

The default CRS of QGIS is WGS84 or EPSG: 4326. You can change the default CRS options, go to Settings menu
>> Options >> CRS tab.

/ Options | CRS ? X

. General ~ Default CRS for new projects
b

& System Don't enable 'on the fly' reprojection

&8 Data Sources @ Automatically enable 'on the fly' reprojection if layers have different CRS
& Rendering Enable 'on the fly' reprojection by default

%’ Colors Always start new projects with following CRS
Canvas & Legend \Selected CRS (EPSG:4326, WGS 84) +[@)
IE8 Map Tools ~ CRS for new layers
q Cejpaa When a new layer is created, or when a layer is loaded that has no CRS

I Digitizing @ Prompt for CRS

@ GDAL Use project CRS

Use a default CRS Selected CRS (EPSG:3760, NAD83(HARN) / Hawa *

= Locale 7

A . ~ Default datum transformations

m Authentication

) + Ask for datum transformation when no default is defined

27, Network — —

Variables =
A\ Advanced Source ( Destinat Source ¢ Destination datum transform

&K X Cancel | s <Help

4.2 Project based CRS:

When you open a new QGIS project, it defaults to the global CRS of WGS84 or EPSG 4326, unless you have
changed the global default settings (see 1.1 above). The first layer you add to the project will set the project’s
CRS to that of the layer. The unit of measurement and display XY coordinates will also be set to the layer’s CRS.

Below is an example of an Oahu coastline shapefile which was created in ArcGIS using NAD83 HARN, State Plane
Hawaii Zone 3, Feet (WKID/EPSG = 3760). When added to a new QGIS project, the CRS in the status bar should
show EPSG 3760, but it is not. Rather the project CRS is shown as USER: 10000 or a custom user defined. This
happens when the CRS names and/or projection parameters don’t match what QGIS uses, even though the data
is shown in the correct location (as indicated by the coordinates).
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Coordinate| Scale |:64,301,549 | Rotation ¥ Render HEPSG:4326 @

Toggle between showing the B
cogfdinates of the I ergextent o Map Scale: this is a ratio so there Coordinate Reference Toggle Log

v is no units associated with it System (CRS) of project Message Panel
mouse cursor

Current coordinate system:

-— -
NAD 1983 HARN S_tatePIane Hawaii_3_FIPS_5103_Feet
WKID: 3760 Authority: EPSG__| Coordinate 1730835,28407 ® Scale 1:268,549 | Rotation 0.0 * ¥/ Render FUSER:mooou |Q

There are 3 ways to set the Project CRS:
e Clicking the CRS on the status bar to bring up the Project CRS window.

ﬁ_—{ In the Status Bar, Click
¥ Render ©EPSG:3760

where it says EPSG: xxxx

e Go to Project menu >> Project Properties >> CRS tab. Note you can also enable on-the-fly projection

here.
7 QGIS 2.14.2-Essen Z Project Properties | CRS
Edit View Layel Enable ‘on the fly' CRS transformation
|71 New (
/= Open... ( & crs Filter
| New From Template &R Identify layers Recently used coordinate reference systems
DootiRecent %’ Default styles Coordinate Reference System
B Save ] I8 OWS server * Generated CRS (+proj=tmerc Hat 0=21.16666666666667 +Io)
f Save As... ¢ B Macros WGS 84 / Pseudo Mercator
% Save as Image._. = ) NADS3 / UTM zone 4N
DXF Export... & Relations NAD83(HARN) / Hawaii zone 3 (ftUS)

E Project Properties... ! Variables

e In the Layers panel, right click layer name >> Set Project CRS from Layer.
Layers Panel B®
A&sTEHEYRAO

K4 Coastline | * Zoom to Layer

Show in Overview
- Remove
L Duplicate
Set Layer Scale Visibility

Set Project CRS from Layer

4.3 Define Layer CRS:

Defining a layer’s CRS just means that you are explicitly telling QGIS what the layer’s existing/known CRS/EPSG
code is. There are 2 methods to define layer CRS.

e  Go to Vector menu >> Data Management Tools >> Define Current CRS
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] Define current projection ? X / Coordinate Reference System Selector ? X

Ty by Please seleet the projection system that defines the current layer

| Coastine :| | Layer CRS infarmation will be updated to the selected CRS.
Raster Database Web Processing Help Input spatial reference system
I Add ArcGIS feature service layer * | %2 @& « & ® . @, EPSG:3760 - NADSI(HARN) / Hawiail zone 3 (ftUS) Bilter
g’;::ate Capture . [N ) Output spatial reference system Recently used coordinate reference systems
)X
* Gem; e K ) Use predefined spatial reference system Coordinate Reference System Authority ID
i o * Generated CRS (+proj=tmerc +lat_0=21.16666666666567 +on_0=-1... USER:100000
. GPs 5 WGS 84 / Pseudo Mercator EPSG:3857
OpenStrestMap t Import spatial reference system from existing layer | NAD83 / UTM zone 4N EPSG:26304
NAD83(HARN) J Hawail zone 3 (ftUS) EPSG:3760
Road graph b Coastline b :
_?_Pat'lﬁ' Q‘:;W o . T sl e s e T e e il Hide deprecated CRSs
0] iecker E m \ "
in P‘; °9YT | i EPSG:3760 - NADB3(HARN) / Hawail zone 3 (ftUS) Coordinate Reference System Authority 1D
nalysis Tools NADB3{HARN) / Georgia West (ftUS) EPSG:2885
4 Research Tools J I 0% AClose NAD83(HARN) / Guam Map Grid EPSG:4414 | |
. o i — NAD83{HARN) / Hawaii zone EPSG:2782
P 9 NADS3(HARN) | Hawaii zone 2 EPSG:2783
2 Geometry Tools 3 NADB3(HARN) / Hawail zone 3 EPSG:2784
|= Data Management Tools *|'. Define Current Projection... I o (e (AT i D) S nil
% Join Attributes by Location... Selected CRS: INADB3(HARN) / Hawail zone 3 (ftUS)
Split Vector Layer... “+proj=tmerc +lat_0=21.16666666666667 +lon_0=-158 +k=0.9939300000000001
+x_0=500000.00001016 -+y_0=0 +ellps=GRSB0 +owgs84=0,0,0,0,0,0,0 +units=us-ft +no_defs.
Merge Shapefiles to One...
Create Spatial Index... SOK X Cancel SiHelp
e In Layers panel, right click layer name >> Set Layer CRS
/' Coordinate Reference System Selector 7 X

This layer appears 10 have no projection specification. By default, this layer will now have its
projection set to that of the project. but you may override this by selecting a different projection

below.
Filter
Recently used coordinate reference systems
Coordinate Reference System Authority 1D
v CRS (+proj +lat_0=21 7 +lon_0=-1... USER:100000
WGS 84 / Pseudo Mercator [EPSG:3857
NAD83 i UTM zone 4N EPSG:26904
Layers Panel P® D83(HARN) / Hawaii zone 3 (RUS)] EPSG:3760
e = 5 .
eV &AL Coordinate reference systems of the world Hide deprecated CRSs
] Coastline Coordinate Reference System Authority ID
» Zoom to Layer NAD83(HARN) / Hawaii zone 3 (ftUS) [EPSG:3760
. . NADS3(HARN) / Hawaii zone 4 [EPSG:2785
Show in Overview NADS3(HARN) / Hawaii zone 5 EPSG:2786
NADB3(HARN) / Idaho Central EPSG:2788
i Remove NADB3(HARN) / Idaho Central (ftUS) EPSG:2887
NADB3(HARN) / Idaho East EPSG:2787

Ll Duplicate :
Selected CRS: NADS3(HARN) / Hawai zone 3 (ftUS)

+proj=tmerc +lat_0=21.16666666666667 +lon_0=-158 +k=09999900000000001

I Set Layer CR +X_0=500000.00001016 +y_0=0 +ellps=GRSB0 +towgs84=0,0,0,0,0,0,0 +units=us-ft +no_defs

Set Layer Scale Vi

Set Project CRS from Layer oK X Cancel 3 iHelp

4.2 Map Scale

The map scale you see in the status bar in QGIS is a ratio and could be any unit you want — for example it could be
1”:25,081”,1’: 25,081’, or 1 mile: 25,08 1miles. But since the CRS of the project is set to NAD83 HARN, State Plane
Zone 3, Feet the map unit defaulted to feet (see Project Properties example below). So | could take the ratio
1:25,081 to be 1’: 25,081’, however, this is hard to understand. Normally you would want units that are more easily
understood, such as 1” = 500’ or 1” = 500 meter, and so on. Using this sample in feet, let’s say you want to view the
layer at a scale of 1” = X feet: you take 25,081 and divide it by 12 (since 12” = 1') to get 1” = 2090’.

| Scale 1:25,081
.|

In the Project Properties window, General tab: you can see what units are used for the Measurements and
Coordinate Display as well as a set of Project Scales options. As mentioned earlier the measurement units and
coordinate display defaults to the Project CRS. In the example shown below, | am using feet as my units and | have a
set of Project Scales in an xml file that I've added for this project.
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¥ Project Properties | General ! = List of project scale ratio and
A General ~ General settings corresponding map scales in feet.
Project file
¥ Identify layers Project title | Prolect Scale Ratlo \].YﬁFeet
% Default styles Selection color I+ Background color | 54| ) =
83 OWS server — 1:1,200 100
Save paths |re|at|ve ¢
B Macros L . 1:2,400 200
B . Avoid artifacts when project is rendered as map tiles (degrades performance)
& Relations 1:3,600 300
Variables ~ Measurements 1:4,800 400
Ellipsoid i 1:6,000 500
(for distance calculations) fionej/Rianipatzic 1-7 200 600
Semi-major Semi-minor 1.8’400 700
Units for distance measurement \Feet =\ 1 :9'500 200
Units for area measurement ‘Square feet : 1:10,800 900
~ Coordinate display 1:12,000 1,000
Display coordinates using Map units (feet) =\ 1:13,200 1,100
B . T 1:14,400 1,200
Precision @ Automatic (' Manual |2 j decimal places 1:15,600 1,300
« ¢ Project scal 1:16,800 1,400
1:24000 Manually Add (+) or Delete (-) Y 1:18,000 1,500
1:22800 Project scales. Use Folder icon to = 1:19,200 1,600
i;ﬁggg add xml file of project scales. | 1:20,400 1,700
1:16800 Scales could also be saved for B 1:21,600 1,800
1-15ANN -l
later use. B 1:22,800 1,900
POK || XCancel | VApply | SiHelp 1:24,000 2,000

Example of an xml file with the map scales that | want for my project. You can create this xml in WordPad, NotePad,

or any text editor.

BlE9¢

@ 6 F
RAR LA

Zoom  Zoom 100
in out %

= | MapScaleFeetxm| - WordPad
View

Ruler
[¥l status bar

= Word wrap ~

{]] Measurement units =

Zoaom
Gy T 1
<ggsScales version="1.0">
<scale value="1:1200"/>
<scale 12400"/>
<scale 13600"/>
<scale 14800"/>
<scale $6000" />
<scale :7200"/>
<scale value="1:8400"/>
<scale value="1:9600"/>
<scale value="1:10800"/>
<scale value="1:12000"/>
<scale value="1:13200"/>
<scale value="1:14400"/>
<scale value="1:15600"/>
<scale value="1:16800"/>
<scale value="1:18000"/>
<gscale value="1:24000"/>
<scale 3
<scale
<scale
</ggsScales>

124000"/>

100% =)

In the Status Bar, select the scale
at which you want to view the
data.

~a—
1:24,000
1:22,800

Note 4: Understanding the map scale is important in getting a correct scale bar for your map. Scale bar is discussed

in the Map Composer Section 6.
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5 Working with Spatial Data in QGIS Desktop

With QGIS you can add the typical GIS data in various formats, such as shapefiles, geopackages, spatialite, ESRI
geodatabase (gdb, mdb), PostGIS database, and so on. One thing | like about QGIS is it can view a zipped shapefile.

5.1 Adding Data

1. There are several options for adding data layers to the Layer Panel:

e lLayer Menu >> Add Layer >> Select a data type to add

Settings Plugins Vector Raster Database Web Processing Help
Create Layer 'l Y2RVovE @ - @ - @

Add Layer 4| i Add Vector Layer... Ctrl+Shift+V
Embed Layers and Groups. . ®. Add Raster Layer.. Ctri+Shift+R
) Add from Layer Definition File... =, Add PostGIS Layers... Ctrl+Shift+D
Copy style 7 Add SpatiaLite Layer... Ctrl+Shift+L
Paste style » Add MSSQL Spatial Layer...  Ctrl+Shift+M
Open Attribute Table @ Add Oracle Spatial Layer...  Ctrl+Shift+O
Toggle Editing @ Add WMS/WMTS Layer..  Ctrl+Shift+W
Save Layer Edits = Add Oracle GeoRaster Layer...
Current Edits @ Add WCS Layer...
I
Save As... % z:: gf\inize:'ext Layer.
il Save As Layer Definition File...
A D D NS S i @ Add Virtual Layer...

e Manage Layers Toolbar has the same Add Layer functions as in the Layers Menu via click buttons.

VR AR @@ W o B \Vo
e Shortcut: Double clicking on the data layer in the Browser Panel will add the file to the Layer Panel

e Shortcut: Click and drag the shapefile from the Browser Panel to the Layer Panel

2. CRS and Transformation Settings

When you added a data layer to QGIS, you may get popup windows asking you to select a CRS or a Transformation
for the data being added. These popup windows are based on the options in the QGIS default settings (Settings
menu >> Options).
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Filter

/ Coordinate Reference System Selector ? X

Specify CRS for layer Sampledata

Recently used coordinate reference systems

Coordinate Reference System Authority ID

i CRS ( j +lat_0=21.1 7 +lon_0=-15. USER:100000

WGS 84 / Pseudo Mercator EPSG:3857

NADB83 / UTM zone 4N EPSG:26904
EPSG:3760

NADB83(HARN) / Hawaii zone 3 (ftUS)

Coordinate reference systems of the world

Coordinate Reference System
NAD83(HARN) / Guam Map Grid
NADB83(HARN) / Hawaii zone 1
NADB83(HARN) / Hawaii zone 2
NAD83(HARN) / Hawaii zone 3
NADB83(HARN) / Hawaii zone 3 (ftUS)
NANRAHARNY / Hawaii znna A

Selected CRS: NAD83(HARN) / Hawaii zone 3 (ftUS)

Hide deprecated CRSs
Autharity 1D i
EPSG:4414
EPSG:2782
EPSG:2783
EPSG:2784
EPSG:3760
EDSA27RE =

+proj=tmerc +lat 0=21,16666666666667 +lon_0=-158 -+k=0.9999300000000001
+x_0=500000.00001016 +y_0=0 +ellps=GRSE0 +towgs84=0,0,0,0,0,0,0 -+units=us-ft +no_defs

[ Pk

/. Options | CRS

| X Cancel 2 iHelp

%, General ~ Default CRS for new projects

33 System

B8 Data Sources
& Rendering
%’ Colors

Don't enable 'on the fly' reprojection

@ Automatically enable 'on the fly' reprojection if layers have different CRS

Enable 'on the fly' reprojection by default
Always start new projects with following CRS

An Open Learning GIS Lab Tutorial

,/,' Select datum transformations ? X
Layer Oahu_Landsat_15m
Source CRS EPSG:26904 - NAD83 / UTM zone 4N

Destination CRS ~ EPSG:3760 - NAD83(HARN) / Hawaii zone 3 (ftUS)

src transform dst transform
EPSG EPSG Transformations Code: 1580
Transformations g, o crs: NADS3(HARN)

Code: 1188 o
Sotrcs CRS: Destination CRS: WGS 84
NADS3 Remarks: For many purposes NAD83(HARN) can

be considered to be coincident with WGS 84.

Destination

CRS: WGS 84 Scope: Approximation at the +/- 1m level
Rornarian assuming that NAD83(HARN) is equivalent to WGS
Derived at 354 )

stations. Preferred transformation

Scope: Accuracy
2m in each axis.

Preferred
transformation

+ Hide deprecated

Xeoee

Remember selection

Written by Stephanie Saephan. Last Updated: 7/25/2016

L N AR Selected CRS (EPSG:4326, WGS 84) :[@

I8 Map Tools ~ CRS for new layers

q Composer When a new layer is created, or when a layer is loaded that has no CRS
& Digitizing @ Prompt for CRS

@ GDAL Use project CRS

& crs Use a default CRS Selected CRS (EPSG:3760, NAD83(HARN) / Hawa *
= Locale

o - ¥ Default datum transformations
mm Authentication

=%, Network
Variables

A\ Advanced

¥ Ask for datum transformation when no default is defined
& || =

Source | Destinat Source « Destination datum transform

&0oK | X Cancel % tHelp

Notice in the example QGIS Setting Options that | have set to Automatically enable on the fly reprojection if layers
have different CRS and to Prompt for CRS when creating a new layer or when a layer is loaded that has not CRS, and
to ask for datum transformation when no default is defined.

Adding Open Geospatial Consortium (OGC) Web Services: WMS, WFS, WCS

In QGIS you can also connect to Open Web Services (OWS), such as Web Map Service (WMS), Web Feature Service
(WFS) or Web Coverage Service (WCS). The easiest way to think about these services is by the types of data they
provide. WMS serves up georeferenced map images of geospatial data (e.g. JPG, PNG, FIG files). WFS provides the
vector geospatial data used to make the maps. Unlike with WMS, which is just a map image, with WFS you can
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query, edit, and manipulate the vector file information. WCS provides coverage data that can be thought of as the
raw raster data behind an image (e.g. DEM, TIN, Raw Landsat data, etc.), which you can download and work with.
More information on these web service standards be found here: http://www.opengeospatial.org/standards.

Below are some examples of WMS and WFS web services from the Hawaii Statewide GIS Program’s Map Server.

1. Go to the main Hawaii Statewide GIS Program’s ArcGIS REST services:
http://geodata.hawaii.gov/arcgis/rest/services.

2. Click on a service. At the top of the map service page, you should see JSON, SOAP, WMS, WFS. Selecct

ArcGIS REST Services Directory

eneETserricss & C geodata.hawaii.gov/arcgis/rest/services/AdminBnd/MapServer
150N | S08F ArcGIS REST Services Directory
Folder: / Home > services > AdminBnd (MapServer)

Current Version: 10.4 JSON | SOAP | WMS | WES :I Click on WMS or WFS
View Footprints In: ArcGIS Online map viewer

AdminBnd (MapServer)

Folders:

Cadastral
Geocoding

Historic_Maps
KOHA

ScH_Imagery

SoH Map . .
U;GS ;ESM Click on a Service

Utilities

« * s 8 = =8 s .

Services:

AdminBnd (MapServer)
BusinessEconomy (MapServer)
Census (MapServer)

Climate (MapServer) This is the WMS URL. Highlight up till

Coasta|Marine (MapServer) where it says WMSServer?
DCH (MapServer)

L

& [« il eodata.hawaii.gov/arcgis/services/AdminBnd/MapServer/WMSServer ? g NS S eI @ETsEL o N XM N MT-EANVIS

This XML file does not appear to have any style information associated with it. The document tree is shown below.

v <WMS_Capabilities xmlns="http://www.opengis.net/wms" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

3. In QGIS Desktop, Browser Panel, right click WMS >> New Connection. In the New Connection window: Give the
connection a name and paste the WMS URL you copied earlier into the URL field. Click OK.

®Wes In Browser Panel, right
P WES click WMS >> New
T Tt ;
New Connection... Connection
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,/ Create a new WMS connection ? X
Connection details
Name StateGIS_AdminBnd
URL ‘http:/lgeodata.hawaii.gov/arcg|s/serviceslAdmiand/MapServe,[IWMSServer?
" Authentication | Configurations
If the service requires basic authentication, enter a user name and opti rd
User name .
P— Name your conne.ctlon ahd paste the
WMS url you copied earlier
Referer
DPI-Mode all
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
X Cancel 3 SHelp

,/7 Create a new WFS connection

Connection details

Name |StateGIS_AdminBnd

URL | http://geodata.hawaii.gov/arcgis/services/AdminBnd/MapServer/WFSServer?

Authentication | Configurations |

An Open Learning GIS Lab Tutorial

Available AdminBnd
layers from the WMS
service

= < StateGIS_AdminBnd
& @ AdminBnd
‘@ Election Precinct Lines
-@® Election Precincts
@ Elementary School Areas
~@® Hawaii County Council Districts
@ High School Areas
@ Honolulu County Council Districts
“® Judicial Districts
-@® Mid_Sch_Areas
® School Complex Areas
@ School Districts

A Chmbm Llmiimn L TS BN S o B

If the service requires basic authentication, enter a user name and optional password

User name “

Password

&0oK

H X Cancel H S SHelp

Notice the difference in how the layers from the WMS and WFS are displayed. The High School Areas layer from
WEFS is a vector file with features that can be manipulated (e.g. open attribute table and change symbology),
whereas the same layer from WMS is displayed as a raster image.

Layers Panel e®
BT YR AL

I} >CNOO ArEas
- ¥ ¥ High School Areas
SDOT_StateRoutes
Coastline
Oahu_Landsat_15m

+ Zoom to Layer

Show in Overview

+ Remove

U Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer

WES layer is shown as
vector file — features can
be manipulated. WMS
layer is shown as map
image.

Copy Style

Styles Add..

Open Attribute Table Rename Current...
Save As...

“ (default)
Save As Layer Definition File...

Show Feature Count

Properties

Rename

Edit Symbol...
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5.2 Symbology

An Open Learning GIS

Lab Tutorial

When you add a layer to the Layer Panel, QGIS will display it using a default symbol representing the feature type of the
data and a randomly assigned color. Symbology options are located in the Layer Properties window. There are many
options to choose from. Shown here are some ways to access the symbology options available in QGIS.

1. Quick access to Styles color wheel or Edit Symbol: Right click on layer name, Styles.

4 = Hono luluZonina
H Coastfjne - Zoom to Layer
¥.0ah " Show in Overview

{ Remove

Right click layer |(aver scale Visibility

name >> Styles Layer CRS Copy Style
Project CRS from Layer Add... # symbol selector ? X
Styles Rename Current... Unit Milimeter *
Open Attribute Table + (default) D Transparency 0%
Save As... = T Color ! =)
/ = Simple fill Symbels in gmup‘ ~| Open Library
Use Color Wheel to change / B | | ||
color or Click Edit Symbol to . éorr;s diagc .datt.sm land wate v‘ui'n.e
bring up the Symbol Selector
& | Ll 4 |V green Save | Advanced ~

Edit Symbol will bring up
the Symbol Selector

JoK | X Cancel

2. Layer Properties Style Tab: Double click on the layer name or right click on layer name >> Properties >> Style tab.

4 ies - [ ?
/' Layer Properties - HonoluluZoning | Style Select how features are displayed: ? X
Ecategorized a bv csingle svmhnl hv catesaries ete
& Style Column | ZONE_CLASS <] [€]
@3 Labels -
’ Symbol | MiChange... r ramp Random colors ‘| Edit Invert
&4 Fields
& Rendering Symbol * Value Ld Select field for :
® Display v | A-1 A-| classification
hal A2 A Select a color ramp
& Actions v/m A3 A3
% Joins v/m AG-1 AG-1
. il AG-2 AG-2
I v Aoha  Aloha
@ Metadata v/m AMX-1 AMX-1
. Ll | AMX-2 AMX-2
Variables v/m AMX-3 AMX-3
bl | Apart Apart
bl | ApartMix  ApartMix
v\ B-1 B-1
hal | B-2 B-2
bl BMX-3 BMX-3
hal | BMX-4 BMX-4
v c c Ll
- - = Rendering Options
Classify ‘ Add Delete Delete all | Advanced ~
Click Classify to Layer rendering
add all data
categories Layer transparency 3
Layer blending mode Normal ¢| Feature blending mode Normal :

Draw effects

Control feature rendering order

Style ~
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X Cancel ‘

Help for more info

v Apply | % Help
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If you select New Color Ramp Type, there more options such as ColorBrewer and Cpt City color schemes.

Select color ramp
type

/ Color ramp type ?

Please select color ramp type:

ColorBrewer

," ColorBrewer ramp

Example ColorBrewer

] Scheme with 8 colors

&0K

X Cancel

Scheme name [l BSpectral
Colors [8
Preview
&oK H X Cancel ]

The cpt-city color ramps shown below give you more of the traditional color ramps for Bathymetry, Topography,

etc.

Select a named

/1 cpt-city color ramp theme

Select a color
scheme

Selections by them

All by author

e | Ramps (592)

All Ramps ERLALHRALAL NN

Bathymetry bhw2 .. BrBG. _BrBG_ BrBG 11 PYG_ PYG_ PRG

Blues FIaIviraci
PuOr PuOr_ RdBu_ RdBu RdGy  RdGy RdGv .. R

e EIEAE

RdYBu RdYIGn RdYIGn Spectral
Greys
+ QGIS L
Precipitation Dark2 Paired Pastell Pastel2
* Reds
Temperature Blues . Blues . Blues ... BuGn
Topography .
Tannnranhv/ha.._ - | Greens Green... Grevs Grevs...
Selection and preview \ Information |
Palette
Path
License

Save as standard gradient

Spectral SIneIct[.. SDeIc}[. Accﬁ
Setl  Set2  Set3 Bluei
BuGn ... BuPi GnBu GnBLi.
Grevs... Oranaes OrRd PuBu =
&0oK X Cancel % ¢Help

3. Style Manager: Settings menu >> Style Manger. Use the Style Manger to add new symbols and create groupings.

7/ Style Manager ? X
All Symbols Type here to filter symbols... Tags
Ungrouped { Marker | ZLline | ZFill | % Color ramp
Smart Groups
$ T © o 0o ¢ Q e =
airp... arrow capital circle city dia... ellipse pent... squ...

*

star

* A P
star2 star3 trian... trian...

Add new groups
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There are many labeling options available in QGIS. Go to Layer Properties window >> Label tab to see options. Click the

Help button for more information on each of the options.

> General
W’ Style

@ |abels
B Fields

& Rendering
® Display

Actions
% Joins
IER® Diagrams
@ Metadata

Variables

/ Layer Properties - HonoluluZoning | Labels ? X
“Show labels for this layer \‘ @
Label with =ZONE_CLASS \ Select label display - E
~ Text/Buffer sample | option
LOREM IPSUM 3
Preview of Text g
Lorem Ipsum Stvle @) = =)
=T Text style
* Formatting m -
- Bl Font |Rockwell s &
@ Background " .le
-~ Shadow i |I,tailf g ™ 0
“* Placement Uelse B&elé&
/ Rendering Size |8.0000 3 &
|Points NP
Color | E— a
Text display option  [ransparency — 0% =4
tabs lype case |AII uppercase E="
Spacing letter 0.0000 e
word 0.0000 e
Blend mode |Normal SR
Style ~ &0oK X Cancel v Apply ‘ \ % tHelp

An example of a rule-base labeling is shown below: Display labels for features zoned P-2.

I #Rule-based labeling

I Label  Rule

Min, scz Max. sc. Text

) ? P2 e
‘ ’t "
==
°

¥ p2 "ZONE_CIASS" ='P-2'| ZONE_CLASS
Z Rule properties ? x
Description p2
Fiter "ZONE_CLASS" = 'P-Z' || Test
Scale range
Minimum = 1:100,000 « Ky Maximum 1:1,000 LY
(exclusive) (inclusive)
¥ Labels
Label with -~ ZONE_CLASS +||&
~ Text/Buffer sample
Larom s e
Lorem Ipsum ) =]
~Text
prcrmatiin ¥ Draw text buffer =
® Background Size |1.0000 a
s glhadow |Millimeter a
“* Placement
# Rendering Color [ 7] -
||| - + Color buffer's fill
Style ~ Transparency — 0% } =3
Pen join style|ABevel a
A Blend mode | Normal -
2ok || Xcancel
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6 Print Composer

The Print Composer is a separate window that you use to make compose maps. The Print Composer and Map View
windows are not dynamically linked. A change in the Map View (e.g. adjusting zoom) will not affect what is in the Print
Composer, unless you manually update it. The Print Composer allows you to customize many details of the canvas, map,
and legend. You can have multiple print layouts per map project or multiple maps per print layout.

1. Opening New Print Composer: Project menu >> New Print Composer. Then give the new print composer a title.

/ QGIS 2.14.2-Essen - IntroQGIS
Edit View Layer Settings P!

|1 New Ctrl+N
| Open... Ctrl+0
New From Template 4
Open Recent G
H Save Ctrl+S
# Save As... Ctrl+Shift+S # Composer title ? X
2 Save as Image...
DXF Export... Create unique print composer title
|4 Project Properties...  Ctrl+Shift+P (title generated if left empty) Type in a name or leave
= New Print Composer  Ctrl+P ZoningMap blank to use default
|« Composer Manager... (Composer 1)
Print Composers 3 F0K X Cancel
@ Exit QGIS Ctrl+Q

The default new Print Composer window:

# Map1 - O %
Composer Edit View Layout Atlas Settings
B &8 &% b#] » &1 E | .

B Ol

BRI R \"” Ihsiry ‘H“H”‘ P Ttems | Command history
Items

o Ttem

" Composttion | Item properties  Atlas generation

Composition ®
* Page size 1
Presets  |Ad (210x297 mm) L=
Width [297.00 2
S 1 —
Units mm
Orientation |Landscape =

- Resize page to content

Top margin (mm) 0.00

Left |0.00 * Right |0.00
Bottom 0.00
Resize page

~ Page settings

Number of pages L EE=1
Page background Change...
~ Export settings
Export resolution 300 dpi
Print as raster
World file on

+ Guides and Grid
~ Variables

Variable Value
» Glo...
* Pro..

ot
%
s
g
E
:
R
g
e
&
R
NS

x: 82355 mmy: Omm page: 1 13.2% ~

~ Co...
layo.. 300

2. Add New Map to the composer. Click the Add New Map Button and draw a square for the map frame on the
page.
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Note 5: The grid, ruler, page size units are hard coded to be in mm, even though page size is set to ANSI A (8.5x11 in)

,f ZoningMap

Composer Edit View Layout Atlas Settings

BOLREEB =8 % & o

D[ OO YR O PO 2 O B R = A

NP v QA QE @K el

= O X

v P& -

W

PF:

e

L Click Add New
o a’ Manp Button

d &

l}_l

>
>
S

I

88 Gl 0w & o

Draw square for
the map frame

T S0 s 3 At 5 i o £ s P o 0

'\;
Use handles to
resize map frame

Items = Command history |

Items
Double click to get text

= 8 Ttem .
cursor to change item

¥ Map0 <|
name

Composition | Item properties | Atlas generation

Composition

v Page size
Presets ~ ANSI A (Letter; 8.5x11 in) Bkt
Width 215.90 ]‘ e
Height 279.40 Ee
Units mm &
Orientation Portrait HR=4

v Resize page to content
Top margin (mm) 0.00 U

Left 0.00 H: Right 0.00 ]

Bottom 0.00 £l

Resize page I

v Page settings

Number of pages 1 Eh=4
Page background Change...

v Export settings
Export resolution 300 dpi 5

Print as raster

World file on Map 0 :

* Guides and Grid

v Variables

Variable Value
~ Glo...

— B

I D]

e ——

(4]

x: 241.102 mmy: -45.9714 mm page: 1 40.0% ~ 1 item selected

3. Add ruler guides: Click on location on ruler where you want the guide to be (thin red line) then drag it towards
the map canvas.
BoQ®

B =k e

15 8

S

Click location on ruler where
you want the guide to be then
drag towards the map canvas
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4. Manually linking Print Composer View and Map View in the Item Properties tab.

¥ ZoningMap I — [m] x & QGIs 2.14.2-Essen - It
Composer Edit View Layout Atlas Settings
B IR R ed ke =
e i T

Set to map canvas extent: will

Compsiten  Ttem propertid  Update Print Composer map
Item properties

Map 0 frame to the extent of Map View
Y min 2428002.312
X max -17574839.653 / ‘HoneluluZoning zip

# sampledata.sqlite

¥ max 2431784.904 sampledata.sqlite

| oy

Set to map canvas extent

»MSSQL
View extent in map canves = Oracle
¥ PostGIS
v Cont atlas » # Spatialite
View extent in map canvas: will . b
update Map View to extent of -
Print Composer map frame DT _StateRoutes

¥ Oahu_Landsat_1...
Frame color S~/ + Google Satellite

Thickness  0.30 mm 3

loinstyle  AMitar 5

»
1 + Item ID
i + Rendering
] + Variables
3

e e T Wl v, | Coordinate|  -17576497,2430028  ® Scale [1:5,303 - Rotaion 0.0 | v Render @EPSG:3857 (OTF) @

Set to map canvas extent: notice the map frame in Print Composer is now updated to the extent of the Map View.

 ZoningMep - 0O X | #acsz2142esen inoacis - %
‘Composer Edit View Layout Atlas Settings Project Edit
H oo T o & B Im e &1 - » - DeHR VR BBV
5 PP TR o FYRPR  TOO Ttems | Command histery | £/ B -
Items

1
ctor Raster Database Web Proc P

© & Ttem i
+| Main Map B!
# - Favourites
p C:fTemp
Composition | Item properties | Atlas C; Data
Item properties & CCH_Hol1S.gdb
Map 0 * coastline.shp
~ |z coastline.zip
¥ min 2426688.854 e HosRiZxing 5
X max -17573677.308 = P HonoluluZening.zip
y=l ¥ sampledata sqiite
Y max 2430471.446 -~ d sqlite
Set to map canvas extent ‘ | » %éSQL
® Orace
View extent in map canvas | Soede
> Controlled by atl # Spatialite
Controlle by atlas fig St
+ Grids ® WS
+ Overviews L OWFS o
» Position and size Spatial Book Br_
~ Rotation Layers Panel am
| axravaan
Rotation [000° | ® SDOT_StateRoutes
= +  HonoluluZoning
T Frame B Coastline
¥ Oahu_Landsat_1...
Frame color /M~ + Google Satellite
Thickness  |0.30 mm E
: Joinstyle  |AMiter B
= +|¥ Background
: » Ttem ID
% + Rendering
3; * Variables

X 45,7729 mmy: 0 mm page: 1 [50.0% |

Coordinate -17576308,2427195 8 Scale 1:5,303 ~ Retation 0.0 2 ¥ Render @EPSG:3857 (OTF) @
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View extent in map canvas: Notice that the Map View is now updated with the same extent as the Print Composer

-/ ZoningMap X [m} X # Q6IS 2142 Essel
Composer Edit View Layout Atlas Settings Project Edit W
B OOl sRGhheoe N3P R URAdCRImW EEEEY! LI
LA PP PO PP EPORc TPV O TP o0 | “Ttems | Command history £/ B
Items =] . Browser Panel as
Ttem GeYy=xe
L]
¥ Main Map 5. | Profect home
* ' Home
48| Favourites
B F0C/Temp
Composition | Item properties | Atlas ! C:[Te Data
Item properties ] B & CCH_HolIS.gdb
Map 0 n coastline.shp
iz el coastline zip
RREN) 2479002.512 d| |58 HonoluluZoning.shp —
X max -17574839.653 == HonaluluZoning zip
3 4 ¥ sampledata.sqlite
£ ¥ max 2431784.904 = ~ sampledata.sqlite
Set to map canvas extent & ‘ﬁéSQL
E ® Qracle
I View extent in map canvas = PostGIS
5 5 — # Spatialite
) Controlled by atias ||
E » Grids awcs
2 . SOWPS -
ﬁf » Position and size | Spatial Book... Br..
e ~ Rotation Layers Panel Ll
E»: AeTRYIFL
A Rotation |0.00 © & SDOT_StateRoutes
E . + + * HonoluluZening
& * ¥ Frame H Coastline
E ¥ Oahu_Landsat_1...
L3 Frame color M.~ ¥ Google Satellite
‘f Thickness 0,30 mm d
% Joinstyle |[AMier ¢
% » ¥ Background
» Item ID
% » Rendering
i’ * Variables

x: 215371 mmv: 509708 mm nace: 1 50.0% ~

“| 49 files downloaded. 0  Coordinate

-17577703,2431758

® Scale 1:6,862 - Rotation 0.0 */ ¥ Render @EPSG:3857 (OTF) @

5. Add a new overview map. Use the Add New Map button and draw a new map frame for the overview map with

and AOI.

TRy

Ty

e T S S BEY Y

Add new map frame for
overview map
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P B SR Y

Items | Command history |
Items

Make sure to highlight the map
item you want to be the overview
map

ﬁaﬁ;l Click Item Properties tab

Set to map canvas extent

* 8 Item

¥ MainMap

Composition | Item properties
Item properties
Map1

View extent in map canvas

» Controlled by atlas

* Grids

~ Overviews
&

Overview 1

Expand Overviews: Click + button
to add a new overview frame

v

v ¥ Draw "Overview 1" overview Check Draw Overview

=

Map frame IMap 0 and select the correct

Frame style ’ Change... map frame (Map 0/Main
Map)

Blending mode |Norma|

Invert overview
Center on overview

~ Position and size

Page |1
X 22.000 mm

Page 26 of 30



OPEN.GIS.LAB | opengislab.com An Open Learning GIS Lab Tutorial

Once you get the individual map frames the way you want it to be, you should lock it.
P W Gy o

[ ¥
Y Items Command history

Items
© Item

+ « Overview
Il MainMap

6. Scale Bar: Scale bars in QGIS is a bit confusing and not as easy to do or understand as with ArcGIS.

Click the Add New Scale Bar button or got to Layout menu >> Add Scale Bar. Then click on the map canvas where
you want to put the scale bar. In the example below, | want add a scale bar that is 1” X Ft. Remember that my

map units are in feet, corresponding to the CRS of my project (EPSG: 3760 or NAD 83 HARN, State Plane Zone 3,
Feet).

Example: Scale bar in feet:
e Select the Scale bar unit: Map Units (which is feet)
e Enter multiplier: 1 (no conversion really as I'm taking the map scale ratio feet: feet)

e Decide how many units you want each segment to be: e.g. 500 ft. Take this number and multiple by
conversion factor (500 x 1 = 500), and input the result as the segment size parameter.

lZu
" Ttems | Command i Highlight Scalebar
Items

®

¥ «|scalebar meter
¥ «¥Map 1 - Overview
d Man N - MainMan G

Composition Item properties

Item properties In Item Properties tab, select
Scalebar the map frame and style Items \ Command history \
~ Main properties 7 - Items

Highlight Map Frame

Map IMapO / n * B Ttem

s +| |+ scalebar meter
Style |Single Box Select scale bar unit: I'm

1 - Overview
= using Map units (ft) with 0 - MainMap
multiplier of 1 since its feet

Scekcbares ‘Map it to feet Composition Item properties Atlas generation
Label unit multiplier 1.000000 > Ttem properties
Label for units Feet Map 0
~ Segments : 1 ~ Main properties
Segments left 0 H e [Cache ¢ ]
right 2 @ [ Scale 6000 /\ e
@ Fixed width 500.00000}1 units 5

Map rotation 0.09/ \ H &
« Draw \is

B Lock| Inltem Properties tab, set the scale for
Select the units per — the map frame then click Update
segment: 500 (1x 500). To =] e Preview so your scale bar and map

B get scale bar of 1” = 500ft, - extent will be correct. Enter 6000

multiple 500 x 12 = 6000, (500x12) to get scale bar 1”7=500ft
enter result in Map Scale.

T

Fit segment width ~ min 50 rr/ \

Height
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Scale bar where 1” = 500ft.

Example of Scale bar in Meters: Think about how many units you want an individual segment of the scale bar to
represent then do the conversion (e.g. meters to feet which is the default map unit).

e Select the Scale bar unit: Feet or Map Units (which is also in feet)

e Enter multipiler: 3.2808 (1m = 3.2808ft)

e Decide how many units you want each segment to be: e.g. 200 meters. Take this number and multiple
by conversion factor (200 x 3.2808 = 656.16), and input the result as the segment size parameter.

| Items \ Command history \
Items o

¥ « scalebar feet
¥ « Map 1 - Overview
4 Man N - MainMan

Composition Item properties ‘ Atlas generation
Item properties o
Scalebar
~ Main properties Change scale bar units and apply a
conversion factor. Since the map unit is in
Map IMap 0 feet and | want meters, use 3.2808 as the
Style ISingIe Box multipler (1m = 3.2808 ft)

¥ Units
Scalebar units [Feet ! // :] ﬁ Command history
Label unit multiplier 3.280800  }/ 5 I
Label for units Meters ¥ <scale bar>

¥« Map 1 - Overview

v Segments ¥| Map 0 - MainMap

Segments [Ieft 0 H Composition | Item properties | Atlas generation
. — Item properties |
[”ght 2 @ H Map 0
@ Fixed width [656.160000 units = ~ Main properties

¥

Fit segment width min 50 mm Cache 5

Update preview

Height

Scale
Change segment:
656.16 (3.2808 x 200)

» Nienlaw

I N T

Scale bar = 1” = 200 meters
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Map rotation 0.00 °
« Draw map canva

[7874 )

Change map frame scale:
7874 (12 x 656.16) to get
17 =200 m

&

Bl
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7. North Arrow: QGIS doesn’t has very limited north arrow graphics. Although you can add your own custom svg
files. It is added to the print composer as an image, so it’s not very intuitive as it should be. Click the Add Image
button or Layout menu >> Add Image. Draw a box on the map canvas where you want the north arrow.

T North arrow item added as an
[em

¥ <picture> image
¥« scalebar meter

¥ ¥ scalebar feet

¥ % Man 1 - Overview

Composition Item properties Atlas generation
Item properties
Picture

~ Main properties
Image source

3E04~1/apps/qgis/svg/arrowsfArrow_05.svg ... &

Resize mode
Zoom A list of images that comes installed
”T""‘“‘Elm:"t with QGIS. Select a north arrow. It
op lel
E should be added to the map
~ Search directories

JTATOST ] ke W
AR 4 2 o Pa ¥ ter 5

Image search paths
C:/Users/Stephanie
Remove Add...
~ SVG Parameters
Fill color —_—

Qutline color h
Outline width 0.00

~ Image rotation

8. Legend: Click Add Legend button or Layout >> Add Legend. Then click on map canvas where you want the legend
to be. Notice all the layers in your map project is added the legend even though some layers are not turned on.

1 B, @ | 1 < 5 O
I LoV (LAY LB Y ey edy e ey ety | esy i . . .
s | Ttems |Commandibistony Highlight Legend item, and
— Legend — Items A
T go to Item Properties tab
HonoluluZonin;
5 ¥ Legend
A1 ¥ <picture>
A2 ¥ ¥ scalebar meter
A3 « « cralehar fest
:2:12 2 Composition = Item properties = Atlas generation
Aloka Item properties
AMX-1 . .
s e Link to Map 0 (main map)
:MX: Title Legend and change properties if
pa
‘ s E needed
ApartMix Uncheck Auto Title alignment: Left /]
B-1 . M +
B2 Update to edit 2 fep.0
. Wrap text on
BMX-3 legend items >
BMX-4. ~ Legend items
c
£ Auto update Update all
-1 HonoluluZoning 3
12 [ Coastline Select legend item (layer)
-3 I Oahu_Landsst_15m that you don’t want in legend
IMX-1 Google Satellite
Kak
MU
P-1
P-2
PU Va8 =4 = ¥]&
Pub Only shthas feature
R-10
R-20 * Fonts i -
R-3.5 » Columns Delete, Add, or Filter layers in
;_5, ) * Symbol legend
ResMix * WMS Legend!
Resort * Spacing
wi + Position and size
* Rotation
[ Coastline » Frame
__ Oahu_Landsat 15m _ | » ¥ Background
Google Satellite e
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9. Export Map: there are a few options for exporting your map. Go to Composer menu >> Export as Image, PDF,

SVG.
./' ZoningMap

Edit View Layout Atlas S
® Save Project Ctri+S

» New Composer... Ctri+N
L Duplicate Composer...
'« Composer Manager...

H Print Composers

Add Items from Template...
i Save as Template...

= Export as Image...

/s Export as PDF...

| % Export as SVG...
Page Setup...

= Print...

@ Quit

Ctrl+Shift
Ctrl+P

Ctr+Q
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Save as type:

le Folders

PNG format (*.png *.PNG)

BMP format (*.bmp *.BMP)
ICO format (*.ico *.ICQO)
JPEG format (*.jpeg *.JPEG)
PNG format (*.png *.PNG)
PPM format (*.ppm *.PPM)
TIF format (*.tif *.TIF)

TIFF format (*.tiff *.TIFF)
XBM format (*.xbm * XBM)

XPM format (*.xpm *.XPM)
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