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Part A. Introduction to QGIS

1. QGIS

©)

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

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

QGIS integrates with other open source GIS packages, including PostGIS, GRASS GIS,
and MapServer

QGIS supports shapefiles, coverages, personal geodatabases, many raster formats, and

many other formats

2. OGIS vs. ArcGIS

(@]

o

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

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

3. Start to Learn QGIS

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

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

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

Online Education

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

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



http://maps.cga.harvard.edu/qgis/
http://qgistutorials.com/
https://www.udemy.com/gis-for-everyone/
https://www.udemy.com/draft/149366/

Part B. Getting Started with QGIS
1. Download QGIS
(1) Go to www.qgis.com.

(2) You will see a webpage looks like this; click “Download Now” to start the download p

age.
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QGIS

A Free and Open Source Geographic Information System

UL

20th Developer meeting

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

PROJECT NEWS

Latest Project Blog Posts (blog.qgis.org)
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~
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(3) Select the latest version that is compatible with your operating systems to download,;

preferably 64-bit; the long term release version is the most stable one for your choice.

oiscovenacs  rorusers  cermvoven  vocumenanon  (IEEEEEEED English

Download QGIS for your platform

on 27102017

an be Gownioaded here

Download for Windows A

Latest release {richest on features):

AL

QGIS Standalone Installer Version 2.18 (64 bit)

Long term release repository (most stable):

{contaiming the latest LTR that is not also the latest release]

2 Lw QGIS Stangalone Installer Version 2.14 (64 bit)

& x OSGeodW Network Installer (32 bit) &
& < 05GeocdW Network Installer (84 bit) &
e Intheinctalier chnoce Daskian Exnrmss install 30d select AGIS o install e latest selaacs |


http://www.qgis.com/

(4) Click QGIS Standalone Installer Version 2.18 (64 bit) and the web browser should be able to

automatically download the installer.
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Download QGIS for your platform

The current version is QGIS 21614 'Las Paimas’ and was released on 27.10. 2017,

QGIS s availanie on Windows, MacOS X, Linux ana Android.

Binary packages (Installers) for curent stable version 2.16 can be downioaded here

INSTALLATION DOWNLOADS | ALL RELEASES  SOURCES

Download for Windows v

Latest release (richest on features).

¢ GGIS Standalone Installer Version 2.18 (32 bit)

= o

m

QGIS Standalone Installer Version 2.18 (64 bit)

mas

Long term release repository (most stable):

fcontaining te Iatest LTR that is not aiso the latest releass)

=]
mds
mas
For Advanced Users:
& ©5Ge0aw Network Installer (32 bit)
7) aisosseasz e A Shomat | %
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2. Install QGIS
(1) Double click the installer you just downloaded; QGIS Setup Wizard should show up, and

click Next to start the installation process; you will see the License Agreement, Installation
Location, and Components to Install, etc.
/' QGIS 218.16 'Las Palmas' Setup o @ [

-t
-

S

Welcome to the QGIS 2.18.16 'Las
Palmas' Setup Wizard

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

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

Click Mext to continue.

I[ Mext = I[ Cancel




/' QGIS 218.16 'Las Palmas' Setup o =

License Agreement %
Please review the license terms before installing QGIS 2. 18. 16 'Las Palmas', LA

Press Page Down to see the rest of the agreement.

:_icense overview: »
1. QGIS |_|
2. MrSID Raster Plugin for GDAL e
3. SZIP compression library

4, ECW Raster Plugin for GDAL

5. Orade Instant Client

6. The Libgeotiff library, commandline tools and supporting tables.

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install QGIS 2. 18. 16 'Las Palmas'.

Mullsoft Install System v2,50

<Back (| TAgee | ’ Cancel ]

/' QGIS 218.16 'Las Palmas’ Setup =] @

Choose Install Location g
Choose the folder in which to install QGIS 2,18, 16 'Las Palmas'. AT

Setup will install QGIS 2. 18, 16 'Las Palmas' in the following folder, To install in a different
folder, dick Browse and select another folder. Click Next to continue.

Destination Folder

Ct\Program Files (x86)\QGIS 2.18)

Space reguired: 1.3GB
Space avaiable: 239.6G8

Mullsoft Install Swskem vz, 50

= Back Mext = Cancel




/' QGIS 21816 'Las Palmas’ Setup o] @ [
Choosze Components Dl
Choose which features of QGIS 2. 18, 16 'Las Palmas' you want to install.

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

Select components to install: m SEILT

[ Merth Carolina Data Set
[] South Dakota (Spearfish)
[[] alaska Data 5et

Space reguired: 1,3GB

l < Back ] Install [ Cancel l

Note: if you are using Mac OS X, click Download for Mac OS X, and then click KyngChaos

QGIS download page http://www.kyngchaos.com/software/qgis; install everything downloaded.

© QGIS [kyngChaos Wiki] X

la]l=]@] s
' > C | ® wwwkyngchaos.com/sof w02 E®
“The beast is actively interested only in now, and, as it is always now and always shall be, there is an eternity of time for the accomplishment of objects.” KyNcCHAOS
- the wisdom of Tarzan

i Wik
i

Log In
You are here: KyngGhaos Wiki » Software » QGIS
Main Menu
Anime & Manga QGls Table of Contents -
L Mac 08 X installers for @ QGIS. For 0§ X Mt Lion and newer Tnstall the Cusrent version to stay up to date on features. Tnstall the Long Term Support version for feature stability for  vear
——————— Inswall Note: Q§ X security may block installation, as I'm not an “identified developer” (ie not paying Apple to develop software). There a simple way to force it to install - right-click the installer file and select

Software Menu Open, this will trigger an extra option in the security warning to install it anyways. You only have to do this once, the system will remember the QGIS installer for any future installs (new major versions may reset
Sumom0S this).
UNIX Porting Downloads

g Current
- QGis Al requited iterns are included on the disk image
= PostgreSQL WARNING: QGIS will crash if Qt4 developer components are installed in the standard Developer location. Either rename Developer/Applications/Qt Plugins or uninstall Qt before running QGIS.
- Python Modules Optional:

ptional:

- GRASS GIS
. PHP n Modules for plugins

= MapServer

= Download Archive
FAQ

Installation Guide
Developer Notes

: SPEMbrmation about, and help with, QGIS.
QGIS includes its own internal copies of GRASS, Orfeo Toolbox, SAGA and TauDEM.

Search Long Term Support

All required itezms are included on the disk image

WARNING: QGIS will crash if Q4 developer components are installed in the standard Developer location. Either rename /Developer/A pplications/QuPlugins or uninstall Qt before maning QGIS.
Optional:

= other Python Modules for plugins
Download:
= 1QGIS 214211 [2749 MiB]
See the @ QGIS website for more information about, and help with, QGIS.
QGIS includes its own internal copies of GRASS 6, Orfeo Toolbox, SAGA and TauDEM.

Development Builds

@ Dakota Cartography provides mightly development builds. Simular Framework requirements as stable releases, but without bundled GRASS. OTB. SAGA or TauDEM.

software/qgis txt - Last modified: 2018/01/27 13:40 by kyngehaos

78 Back to top
Copyright © 2004-2016 William Kyngesburye £~ W3

Note: for Linux please use the following command line

sudo add-apt-repository http://qgis.org/debian

sudo apt-key adv --keyserver keyserver.ubuntu.com --recv-key CAEB3DC3BDF7FB45
sudo apt update

sudo apt install qgis




3. The QGIS Interface and Installing Plugins
(1) Start QGIS Desktop 2.18.16

7 QGIs21816
Project _Fdit _Wiew _Layer _Settings _Plugins __ector _Raster Datsbase Web _Processing _Hel Menu Bar
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Browser Panel R
Vo oav®Te Recent Projects
'D 21 [ Home ﬁ
El Favourites
ﬁ [E- |, C:Users/szhang/Desktop
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%1F |2 DataBrowser
@ i || sENE =
% Layers Panel
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%% Manage
$e— Layers Man A
v Toolbar ap Area
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&
| Layer List
—
s
\P
I:oardinabe ¥ scale 1:32,150,774 ¥ E Magrifier 100% | = | Rotation | 0.0 2 % Render 4 EPSGi4325 q y

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

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

Vi lze-@-@@w{saM-|= e

N\

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




(4) Add vector layer; select Source type as File for shapefiles; or select Source type as Database

for ESRI Personal Geodatabase or other types of databases.

7 Add vector layer @

Source type

® File Directary Database Protocol

Encoding | System

Source
Dataset Browse
g y
., Add vector layer @
Source type
File Directory ® Database Protocol

Encoding | System

Database

Type ESRI Personal GeoDatabase I} -

Oracle Spatial
Con opec

MSSQL

PostareSQL

MySQL

4. Installing Plugins
Many default tools come with QGIS installation. QGIS also has “Plugins” available to help the

users with base maps and geoprocessing tools. One of the great benefits of QGIS is the active

communities who support it by developing plugins that extend the application’s functionality.
(1) Click the “Plugins” in the Menu Bar and then go to Manage and Install Plugins

Vector Raster Database Web Processing Help
I

.ayer Settings

% D @ ' ge and Install Plugins... T o
b , ) L
i e “| ¥ python Console Ctrl+Alt+P > 3 7€
Qo e Analyses » i g @g G
0 =g =5
GeoCode 4
Browser Panel
Image Boundary k -
0 recent rroiects
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(2) One example is provided to show how to install plugins. In the Plugins dialogue, under the

All Plugins, search for OpenLayers Plugin, and install it.

" Plugins | All (549)
Search | OpenLayers a
- Mapzen Isochrones
s . This plugin is trusted
S Mot instalied et .
4 qagis2web
. o OpenlLayers Plugin
pgradeable E
p {4 TMS for Ko -
- o rrere Google Maps, Bing Maps, OpenStreetMap
o tew layers and more
I

Invalid
e

ﬁ Settings WWWwWwW 1132 rating vote(s), 2005355 downloads

Tags: google,osm,openlayers,stamen,bing
More info: homepage bug tracker code repository

Author: Sourcepole
Available version: 1.4.7 (in QGIS Official Plugin Repository)

(<] L el

Upgrade all I Install plugin I

Cloze Help

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

under Plugins menu in the Menu Bar.

.ayer Settings ins |vector Raster Database Web Processing Help
% DI Eb \ lanage and Install Plugins... t*: g-\] ]
o |
g oo “| ¥, python Console Ctrl+Alt+P 7 7€
v Analyses & 4 - ab 3
' d ®
GeoCode 4
Browser Panel
Image Boundary 4 -
5 rwecencrrolects

(4) Some great plugins that you should consider

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

functionality as ArcMap.



Part C. Working with Vector Data
1. Adding Vector Data
(1) Open QGIS Desktop application.
(2) Navigate to the folder of QGIS_Workshop >>> Part_C >>> FEMA_NFHL.
(3) Click onthe S_FLD_HAZ_AR:.shp and drag and drop it into your map area; you can also use

the Add Vector Layer tool to add the layer; another option is using the Browser Panel to add data.
Note: To quickly locate .shp files, use the file type filter.

QGIS does not have one Add Data button, but rather many different buttons depending on your
data type. This is a notable difference between ArcMap and QGIS.

,'f- Open an OGR Supported Vector Layer @
@Qv| | » QGIs_Werkshop » Part C » FEMA_NFHL - | 42| [ Search FEMA_NFHL i)
Organize « MNew folder ﬂz ~ [ '@'
) e G 5_BASE_INDEX 5_BFE S_FIRM_PAN
SHP File SHP File SHP File
B Desktop ‘ 262K8 ‘ 148 KB ‘ An1ke
5 EDW’:“ds 5_FLD_HAZ_AR 5_FLD_HAZ_LN 5_GEN_STRUCT
ropbox = SHP File SHP File SHP File
&1 Google Drive | ‘ 138 MB ‘ 7.16 MB ‘ 913 KB
© ScanSnap Folde S_LABEL_LD S_LABEL_PT S_LEVEE
] Recent Places ‘ SHP File ‘ SHP File ‘ SHP File
L 6.58 KB 131 KB 286 KB
2§ Libraries 5_LOMR 5_NODES 5_POL AR
@0 ‘ SHP File ‘ SHP File ‘ SHP File
S °‘L_”’”E”t5 303 KB 240 bytes 0.98 MB
J Music 5_PROFIL_BASLN 5 STN_START 5 SUBMITTAL_INFO
=] Pictures ‘ SHP File ‘ SHP File ‘ SHP File
=l Subversion 477 KB 604 bytes 21.7 KB
B videos S_WTR_LN 5_X§
‘ SHP File ‘ SHP File File Type Filter
18 Computer I 89.3 KB 152 KB
File name: ~ | ESRI Shapefiles (.shp *5HP) = |
[ Open |V] ’ Cancel ]
2. Attribute Table e #x| \
(1) Right-click on the S_FLD_HAZ_AR layer in the Layers < & ® T %~ 3 7 &
— — — [ B3 smphazar NI
Panel @) Zoom‘to LayerA
Show in Overview
(2) Left-click on Open Attribute Table. [ Remove
[C] Duplicate
(3) The organization of the attribute table is similar to ArcMap. Set Layer Scale Visibility
. B Set Layer CRS
(4) Unllke AI’CMap, thel‘e are not FID and Shape fle|dS Set Project CRS from Layer
B ) ) Styles 4
5) In the attribute table, users can edit attributes, add features R RERHETRRE:
& op N ]
. . / Toggle Editi
or delete features, select features, invert selection, deselect e
features, zoom map to the select row, move selection to the top, G
copy and paste features, create new fields, delete fields, and use z“°WFf““’e°°“"‘
- — roperties
field calculator (see below). Sakar)] Rensme
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/' S_FLD_HAZ_AR : Features total: 1429, filtered: 1429, selected: 0 =2 R
J # B @& = T E & D& G EIED |
STUDY_TYP FLD_ZONE ZONE_SUBTY SFHA_TF STATIC_BFE V_DATUM DEPTH LEN_UNIT VELOCITY VEL_UNIT AR_REVERT ﬁ
1 NP AD T -9999.00000000... 2.000000000000... Feet -9999.00000000...
2 NP AOD T -89939.00000000... 1.000000000000... Feet -9999.00000000...
3 NP AH T 4581.000000000... | NAVDSS -9999.00000000... Feet -9999.00000000...
4 NP AH T 4982.000000000... | NAVDSS -9999.00000000... Feet -9999.00000000...
5 NP A T -8999.00000000... -9999.00000000 -9999.00000000...
3 NP AH T 4944.000000000... | NAVDSS -9999.00000000... Feet -9999.00000000...
7 NP AH T 4943.000000000... | NAVDSS -9999.00000000... Feet -9999.00000000...
8 NP AH T 4944.000000000... | NAVDSS -9999.00000000... Feet -9999.00000000...
9 NP X AREAWITHRED... |F -9999.00000000... -9999.00000000 -9999.00000000...
10 NP X AREA OF MINIM... |F -9999.00000000... -9999.00000000 -9999.00000000...
11 NP AQ T -9999.00000000... 1.000000000000... Feet -9999.00000000...
NP AD T -9999,00000000... 1.000000000000... |Feet -9993,00000000... .
Table View —
NP AH T 4947.000000000.... | NAVDSS -9993.00000000 ... Feet -8999.00000000 | o
T
14 NP AH T 4943,000000000.... | NAVDSS -9993.00000000 ... Feet -8999,00000000 R
Form View
15 NP AO T -8593.00000000 1.000000000000 ... Feet -9939.00000000
4]
T show All Features _

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

click the 7 button to toggle editing mode; to exit editing mode, left-click on the same button.
Users can also right-click on the layer and then left-click toggling editing to exit.

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

/i SFLD_HAZ AR: Features total: 1429, filtered: 1429, selected:0 [S &= | # sFLD_HAZ_AR: Features total: 1429, filtereck 1429, selected 0 [=1E]=]
zwe|wale »TES Plo0|kkES JzB sl » T E S P60 B BB
OFIRM_D VERSION_ID. FLD_AR_D STDY_ TP FLD_ZONE 20N _SUETY SFHA TF STaTIC_EFE H DFIRM_ID VERSION_ID FLD_AR_ID stuov_Tve FLD_ZONE ZONE_SUBTY SPHATE STATIC_BFE ﬂ
1|30 1110 35001C_1 e 20 T -5899.00000000 1 |asoorc 1110 38001C_1 e 10 T -9999.0000000%
2 [asoosc 1110 3s001c 2 e 20 T -5859.00000000 2 |sso0xc 1110 3s001c_2 e 0 T -5999.0000000¢
5 [3sooc 1110 350013 e a1 T sest.000000000..[navt | [3[3so0ic 1110 350013 e A T 58100000000
4 [asooc 1110 35001C_4 e M T 4s82.000000000..[naw | [+ [3so01c 1110 35001C 4 e A T 2582.00000000C
s |30 1110 st NP A T -5999,00000000 s |sso0nc 1110 B0 N A T -5999.0000000¢
6 |3sooic 1110 s W 2 T saa4.000000000..[nawt | [s[3sooic 1110 s W - T 2544,00000000C
7 [ssooc 1110 st 2 | v T asas.000000000.. | nat | |7 350010 1110 so0ic 7 e " T 4049,00000000C
5 |3sooc 1110 02w a1 T asa.000000000..[nav | [s[3so0ic 1110 moica W - T 4044,00000000C
s [asooc 1110 012 NP X AREAWITHRED... |F -5859.00000000 o |sso0xc 1110 s X AREAWITHRED... |F -5999.0000000¢
0 |3s001c 1110 o024 NP X AREAOF MINIM... |7 -5999.00000000 10 |30 1110 B0IC W X AREAOF MINIM... |F -5999.0000000¢
1 |30 1110 EEVIE N Y 20 T -5299.00000000 1 |30t 1110 FETCEEE I Y 10 T ~5595.0000000¢
2 |30 1110 EET IO Y a0 u -5999.00000000, 12 |30 1110 0 e A0 T ~5999.0000000¢
3|30 1110 EERICE Y a4 T 4sa7.000000000..wavt | 13 [sso01e 1110 ol W A T 547.00000000¢
14 |3so0ac 1110 sso01c 33| A T asaz.000000000.. | navt | |13 350010 1110 B0IC3%E | " T 4043,00000000C
15 |3s001c 1110 013 e 20 T -5899.00000000 15 [3so0ic 1110 B0ICIT 10 T -9999.0000000¢
5 |3s0ic 1110 EEPIEE ¥ M T aso2.000000000.. At | |15 |3s001c 1110 Bo0cam | " T 429200000000
7|30 1110 EETICE R Y a1 T sst.000000000..[navt | [17[3s001c 1110 soicsmw A T 68100000000
B |01 1110 3s001C_22 P 20 u -5299.00000000 1 |30t 1110 3s01c 2 e 10 T ~5595.0000000¢
19|30 1110 3s001C 23 e 20 T -5999.00000000, 19 [3s01c 1110 3500123 e 40 T ~5999.0000000¢
2 |3so0c 1110 35001C_24 e 20 u -5299.00000000 0 [sso0te 1110 35001C_24 e 10 T -5999.0000000¢
21 [ssooc 1110 35001C_25 e 20 T -5899.00000000 21 |sso01c 1110 35001C_25 e 0 T ~5999.0000000¢
2 |3sooc 1110 35001C 26 e a1 T 4sss.000000000..[navt | [22 [3so01c 1110 35001C_%6 e - T 495500000000
25 [3sooic 1110 3s001¢_27 e 20 T -5859.00000000 2 |sso0ic 1110 35001€_27 e a0 T -5999.0000000¢
24 |3so0c 1110 35001C 61 e X AREAOF MINIM... |7 -5999.00000000 2 [sso01c 1110 35001C_81 e X AREAOF MINIM... |F -5999.0000000¢
25 [3so0c 1110 3s001C_82 e 20 T -5299.00000000 25 [sso01c 1110 3m01c 82 e 10 T ~5595.0000000¢
2% |3sooc 1110 35001C 83 e a0 u -5999.00000000, 2 |sso01c 1110 33001C_83 e A0 T -5999.0000000(_
il aom|id!
T Show Al Features | M

(7) Users can also sort a field by right-click on the field name and then select Sort. Another
simple way is left-click on the field name then it will automatically sort descending or ascending.
(8) To see the summary statistics of a field, use the “Basic statistics for numerical (or text) fields”
tool in Vector >>> Analysis Tools, users can also use the Statist plugin for the same function.
(9) To rearrange the order of the fields, users need to install the Table Manager plugin.
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3. Styling Vector Data
(1) Double-click on the S FLD HAZ AR within the Layers Panel to bring up the layer’s

property dialogue. The default tab is Style.

\‘-\ General = Single symbol vI
FPETE

E' Categorized

€I Labels = Graduated
[= Rule-based
BB reics L) 1nverted polygons Symbology Type
& ;5p
e [OSEIEOE
& oy Unit Millmeter v
(_@ Actions Transparency 0% O
P Caler ]
¥ Joins
IR Oisgrams Transparency
[i Metadata
Symbols in group ¥ | Open Library
Variables
il | i 1 'l.lllll.l: L
Legend ‘ ‘ R
. LU
e nde g
4 N DN e e el | Jd L Lerenn
corners diagonal dotted  green land water wine E

W Layer rendering

Layer transparency O 0 :
Layer blending mode Normal v
Feature blending mode Normal B

Draw effects

Control feature rendering order

stie - Concel_| | tosy b

(2) Many symbology options are available, including

ue ||,
4| |5

o Single symbol
o Categorized
o Graduated
o Rule-based
o Inverted polygons
o 2.5D.
For this workshop, we will use Categorize. Change the Style from Single Symbol to Categorized.
(3) Select FLD_ZONE for Column.
(4) Select Random colors for Color ramp.
(5) Left-click on Classify. The symbols for different categories will display. Click OK.

12



7 Layer Properties - 5_FLD_HAZ_AR | Style (-2 /(=S

= Categorized -
Column abcFLD_ZONE ~
€I Labels Symbol . Change...
Ef Fields Color ramp | | Random colors - Invert
Symbaol Value Legend
® A A
® AE AE
x AH AH
x AO AD
»® D
Y Joins X x *
x
Diagrams
=l Delete all Advanced ~
Metadata
Variables ~ Ereroe s
Layer transparency C 4] :
Layer blending mode Mormal -
Feature blending mode Mormal -
Draw effects C]
Control feature rendering arder 18
Style - CK Cancel Apply Help

J/ QGIS21816 = o

Project Edit Wiew Layer Settings Flugins Vector Raster Database Web Processing Help

DEBRLR HOeprp slpPPReBle e -K-&-5,8 -
V/BR-BROT<E “"QEINETSDS M A@SS

Browser Panal
GRY®TOe
v . Home
Favourites
|0 C:Usersfszhang/Deskiop

) c:f

«

-

Coordinate -106.962,35,517 ¥ Scale 1393822 |+ @ Magnifier| 100% 2 Rotation | 0.0 2 % Render @hepsciazes @

4
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. : . . E
(6) QGIS can also concatenate two fields (strings) for symbolization. Click the button at the
end of the Column row to start Expression dialog. Repeat previous steps for symbolization.

ﬁ Expression dialog

Expression Function Editor |

{1 0 L. [ .2 group Field
concat( "FLD_ZONE" + "ZOMNE_SUBTY" j égarregates B Double click to add field name to expression
- string.
. Eg:g:r‘;?:rﬁ Right-Click on field name to open context menu
|- Date and Time sample value loading options.
|- Fields and Values }
- DFIRM ID Notes
L Loading field values from WFS layers isn't
- WERSION_ID
Type Con?at( - FLD AR I_D supported, before the layer is actually inserted,
Then navigate to the - STUDY_TYP ie. when building queries.
fields and values, ~ FLD_ZONE
R - ZONE_SUBTY
double click on - SFHA_TF |
« 9 -~ STATIC_BFE Values | Search
FLD_ZONE” and ST S
then click “+” button - DEPTH
i - LEMN_UNIT
and then double click vmacry
on “ZONE_SUBTY” - VEL_UNIT
- AR_REVERT
. - AR_SUBTRV
Verify your - BFE_REVERT
H H - DEP_REVERT
expression looks like - DUAL ZONE
the one above and souaéf_crr
. -E Matchi
click “OK” 4 -
1 Geometry o
Math
] LD | o e
* Es;ord Load values all unique 10 samples
Output preview: 'AQ' -
/OGS 21816 [l =)

Project Edit View Layer Settings FPlugins ‘Vector Raster Database Web Processing Help

O | %ll .@@»ﬁﬁ *1;=§>§D;aJL.[£5[mﬁ @ & -Iy-&-0;»

y /B RS ¢ B =QHE-e = g -",u 8%
oeT®o
'ﬂ | Home ﬁ
=] Favourites

© |. CijUsersfszhang/Desktop

— Layers Panel

e @eva-3a0

AH

AQ

D

%0.2 PCT ANNUAL CHAMCE FLOOD HAZARD

. ¥AREA OF MINIMAL FLOOD HAZARD

¥AREA WITH REDUCED FLOQD RISK DUE TO LEVEE

Coordinate -106.777,35.579 ¥ Sele| 567,707 | v| @ Magnifier 100% 5 Rotation 0.0 2 % Render @hEpsgiames @ y
/
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4. Labeling Vector Data
(1) Double-click on the S FLD HAZ AR within the Layers Panel to bring up the layer’s

property dialogue. Select Labels.
(2) Select “Show labels for this layer.”
(3) Label with “FLD ZONE.”

! Layer Properties - S_FLD_HAZ AR | Labels

| = Show labels for this layer B K-

Label with I abe FLD_ZOMNE hd IE

¥ Text/Buffer sample

Labels
5 Fields

Larem Ipsum

.
€ Rendering

- Display Larem Ipsum CO :E]
[ ]

_,.@ Actions abe Text Text
+ab .
4 <'c Formatting Font M Shell Dig 2 - &
¥ Joins 886 guffer
|n Diagrams . Background Style Normal @
. J Shadow
@ oo I — =anR= )& E] =
/' Renderin
g )
Varisbles - Size 8.2500 SRl
. Points > &

Legend T

co | S 2t

Transparency C 0% : @

Type case Mo change - @ @
Style  ~ Cancel Apply Help

7 Qols21816 =GR =

Project Edit WView Layer GSettings Plugins ‘Vector Raster Datsbase Web Progessing Help

NeBBRBRXR a‘ﬁ@@u@a@“ﬂ@@}ah[&@ﬁ @ @ -y-
V. /BRo-BAROxEE QRN EFIC

Browser Panel

‘a  GRTHO "
'U . Home

Bl <7 Favourites

| C:/Users/szhang/Desktop

W C:
@ . @ Loy E

.- F

@ < Layers Panel

& o« @i ® T &3 A L .

e e i
=
(=]

Coordinate -106.66281,34.96636 W scale| 1:3,991 v & Magnifier 100% | > Rotation 0.0 2 ® Render €D Epsciacs @

-

v

15



5. Creating New Vector Layers

(1) Click the New Shapefile Layer button; make sure the current selection is New Shapefile
Layer because this tool can also be used to create New SpatiaLite Layer, New GeoPackage Layer,
and New Temporary Scratch Layer. The New Shapefile Layer dialogue should display. Fill in
the Name for the New Field, Type, and other information. Click Add to fields list. Click OK.

@ Layers Panel
. Sk — P S e
v Ii f New Shapefile Layer... Ctrl+Shift+N
3

9

/’ New Spatialite Layer...

S @‘ New GeoPackage Layer...

% @ New Temporary Scratch Layer...
x|

x
_(l*_ x
M| - !
4
/' New Shapefile Layer -5 [ES]
Type
Select the type for the
Foint Ling ® Polygon = new shapefile.
File encoding System -
Selected CRS (EPSG:4325, WES 84) - | &
New field
Mame |.ﬁ.rea| I
Type | Decmal number -
Length | 20 Predsion | 7
l - Add to fields list
Fields list
Mame Type | Length Precision
id Inteqer 10
SiteMame Siring a0
l ¥, Remove field | ¢ummmmmmm This can be used
i to remove fields.
Ok Cancel Help
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(6) The Save layer as dialogue will display. Type in Study_Sites as the layer name. Make sure
the layer will be saved in QGIS_Workshop >>> Part_C >>> FEMA_NFHL folder.

,"f_ Save layer as... @
7
( .lu [l » QGIS Workshop » Part_C » FEMA_NFHL ~ | 42 ||| Search FEMA_NFHL P
Organize « MNew folder ﬁ; - @
J Favorites i i, S_BASE INDEX n. S_BFE L. S_FIRM_PAN ol
SHP File SHP File SHP File
B Desktop 262KB 148 KB 211 KB
&4 Downloads
£ i S_FLD_HAZ AR i S_FLD_HAZ LN . S_GEN_STRUCT
=1 Dropbox SHP File SHP File SHP File
[ Google Drive 13.8 MB 716 MB 913 KB
@ ScanSnap Foldi— . S_LABEL_LD . S_LABEL PT . S_LEVEE 1
%] Recent Places SHP File SHP File SHP File 3
6.58 KB 131 KB 28,6 KB
By Libraries . SLOMR . S_NODES . S_POLAR
B0 . SHP File SHP File SHP File
ocuments 303KB 240 bytes 0.98 MB
Mo
J e . S_PROFIL_BASLN . S.STN_START L S_SUBMITTALINFO
[ Pictures SHP File SHP File SHP File L
=l Subversion 477 KB 604 bytes 21.7KB
B Videos = . SWTRLN W SXS -
File name: IStudy_SitesI I -
Save astype: |ESRI Shapefile [OGR] (*shp *.SHP) -
“ Hide Folders [ Save ] [ Cancel ]

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

m Layers Pansl @)X

k ﬂii“ Zoom to Layer _

C&-i} Show in Overview
% [} Remove
L] Duplicate
1L Set Layer Scale Visibility
3 Set Layer CRS
(xh Set Project CRS from Layer
>
g:] . Ztyles '
pen Attribute Table
v\ J/ Toggle Editing I
Save As...
y Save As Layer Definition File...

Zj Filter...

Show Feature Count

Properties
Toggles the editing state of the Ca P 4.891 %

Rename

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

A/ BRe- T <s E

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

L o

(11) The Feature Attributes dialogue will display.
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(12) Type in the attributes value. For the Area field, just type in a random number for now. Click
OK to finish the first feature.

Study_Sites - Feature Attributes =]
id 1 a
SiteMame | Su_Demo L ]
Area |50.5] a

Cancel

(13) To calculate the real area for the feature your just create, you need to update the existing
area field. To do this, you need to set your current project’s coordinate system to a projected
coordinate system; otherwise it will give you a “arcsec” value for area.

(14) Go to Project >>> Project Properties >>> CRS >>> select NAD 83 UTM zone 13 N.
(15) Open the attribute table of the feature, and then click “Open field calculator” button.
(16) Select “Update existing field”, and then select $area. Click OK.

,f Field calculator @

[[] only update 0 selected features

Create a new field ®| Update existing field
] Create virtual field
Output field name [

K

: Area hd
Output field type ['\'f'l'u:-le number (integer)
Output field length Precision _E
Expression Function Editor
G (150 0 a1 O [ Search function $area B

farea /1000000 row_number Returns the area of the current feature.
ggﬂrregates The area calculated by this function
Conditionals respects both the current project’s
Conversions elipsoid setting and area unit settings.
Date and Time Eg, if an elipsoid has been =&t for the
Fields and VYalues project then the calculated area will be
Fuzzy Matching elipsoidal, and if no ellipsoid is set then
General the calculated area will be planimetric.
= Geometry
angle_at_vertex Syntax
Sarea
area farea
azimuth
boundary Examples Ll
1| [4]»] bounds g 1~
bounds_height * Sares — 42 A

Qutput preview: 4.24829838486119
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(17) Your attribute table should look like this. Notice that the area’s unit is km?.

L Study_Sites :: Features total: 1, filtered: 1, selected: 0

.#E @ & N&TTQ'.*,D»

ﬁ 3

123id . [ Update Al ][ Update Selected ]
id SiteMame Area
1 1/ Su_Demo 4,2482984

[ T show All Features v] - | B

(18) When done, click the “Save Layer Edits” button in the Digitizing Toolbar.

e~ &R T8 B

6. Editing Features

(1) In editing mode, click the “Node Tool” button in the Digitizing Toolbar.
B/ |T > &

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

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

(4) Click the “Save Layer Edits” button to save your edits.

(5) Like ArcMap, your area geometry value will not be updated automatically. You need to
recalculate it after you make changes.
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7. Data Query Based on Attributes

(1) Open the attribute table of the S_ FLD_HAZ_AR layer.

(2) Click on the “Select features using an expression.”

T Show All Features o

/' S_FLD_HAZ_AR : Features total: 1429, filtered: 1429, selected: 0 == =]
/ 2 8 2|s a[g] V2 & Do @ S
DFIRM_ID VERSION_ID FLD_AR_ID STUDY_TYP FLD_ZONE ZONE_SUBTY SFHA_TF ﬂ
1 35001C 1110 35001C_1 NP AQ
2 35001C 1110 35001C_2 MP AQ
3 35001C 1.1.1.0 35001C_3 MNP AH
4 35001C L1.1.0 35001C_4 MNP AH
5 35001C 1110 35001C_269 NP A
] 35001C L1100 35001C_270 MNP AH
7 35001C 1110 35001C_271 MP AH %
=
<] I (]

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

o

/" Select by expression - S_FLD_HAZ_AR
Expression Function Editor |

Search

(=)= )=l

- Aggregates

- Colar

- Conditionals

- Conversions

- Date and Time
- Fields and Values
- DFIRM_ID
- MULL

- VERSION_ID
- FLD_4R_ID
- STUDY_TYP

"FLD_ZOME" = &'

B-E-E-E

o

- ZONE_SUBTY
- SFHA_TF

- STATIC_BFE
- V_DATUM

- DEPTH

~ LEN_UNIT

CI

QOutput preview: 0

Four options, including Select, Add to selection,
Remove from selection, and Select from selection

(1]

=]

FLD ZONE

Y

group Field

Double click to add field name to expression

atring.

Right-Click on field name to open context menu

sample value loading options.

Notes

Values | Search

KD

T
AE"
AL
A"
e
e

-

Load values

D

all unigue

| &) salect Iv

10 samples

Close
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(4) Browse the Fields and Values to select the FLD_ZONE, double-click on it.

(5) Click the “=" sign under “Expression.”

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

(8) Click on Select

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

SG:IE &8 Magniﬁer Rotation % Render @D eEPsG:370(OTR) @ y
£l
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8. Data Query Based on Location

[ 2 el

Select source features from

i Spatial Query
(1) Go to Vector (in the Menu Bar) >>> Spatial Query

Note: at least two vector layers are required for this tool. :
(S_FLD_HAZ_AR -

(2) The Spatial Query dialogue will display.
(3) Select S FLD HAZ AR for “Select source features from.”

[ ] selected geometries

(4) Select Intersects for “Where the feature.” —
. Intersects i
(5) Select Study_Sites for “Reference features of.”
. Reference features of
Select Create new selection for “And use the result to.”
. [~ study_Sites -
(6) Click Apply.

. ) [] selected geometries
(7) In the result dialogue, select “Zoom to item” to see the

selected feature. And uze the result to

‘Create new selection i

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

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

Close

i

,f Spatial Query

Select source features from

5 _FLD_HAZ_AR -
| ® 1 selected geomeh’ieg

Where the feature

Intersects hd

Reference features of
.= Study_Sites -

[[] selected geometries

And use the result to

Create new selection -

Create layer with selected

Selected features \

1 of 1429 selected by "Create new selection™

Result feature ID's

Result query -

Create layer with listed items

1 of 1429 identified

X/ Zoom to item

Log messages

Close Apply




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

/' Select by location (%] [nEal
Parameters | Log | Run as batch process.... | | Salect by location
Layer to select from Thiz algorithm creates a selection in a vector layer.
The criteria for selecting features is based on the
I S_FLD_HAZ_AR [EPSG:4269] vIIZ] spatial relationship between each feature and the

features in an additional layer.
Additional layer (intersection layer)

I Study_Sites [EPSG:4325] vIE]

Geometric predicate

contains overlaps

disjoint within

equals [ crosses
Predision

-
0.000000 = E]

Modify current selection by

creating new selection -

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

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

(1) Add the NMCounty Boundary shapefile located in QGIS_Workshop >>> Part C >>>
NMCounty Boundary folder.

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

NEBRLGR A0, pHPPRALBIR @ -N-8-LEEZ=- -~
PV I/IBRo-BRO=xE "QEIs=2%% = ABSS

Browiser Panel

2T®*O

oject home
Home
vourites

Far
LI Ci/Usersfszhang/Desktop

4
BB SRS --T-E B

T E

{on

Layers Panel
Jvasvararn

X NMCounty Boundary

Coordnate | 266672,4114373 | % Scale| 13,884,010 v @ Magnifier| 100% || Rotaton |0.0 2 ®Render  @erscizz (O @

&

(2) Add the NMCounty Population file located in QGIS_Workshop >>> Part C >>>
NMCounty_Population folder. Click “Add Delimited Text Layer” button. In the “Create a Layer
from a Delimited Text File” dialogue, browse to the location of the .csv file. Provide a layer
name, select CSV for file format, select 7 for Number of header lines to discard, check on First
record has field names, and then select No geometry. Click OK.

- R-R DB V- R
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s

i Createa Layer from a Delimited Text File @

File Mame IC:ﬂJsers,."szhanngeskb:up,.‘QGIS_Wu:urkshu:up,."Part_C,."NMCDunty_F'u:upulaﬁnnﬂﬂMCDunty_PDpulaﬁun.csv I Browse...

Layer name INMCDunty'_PDpulatiu:un IEI'I'IDdiI'ISI UTF-8 b
File format | ® C5Y (comma separated ualues}l Custom delimiters Regular expression delimiter

r :
Record options Mumber of header lines to discardl 7 + X Firstrecord has field namesl
Field options Trim fields Discard empty fields Decimal separator is comma
Geometry definition Point coordinates Well known text (WET) I ® Mo geometry (attribute only table) I
Layer settings [] use spatial index Use subset index Watch file

35001 Bernalilo 652504
35003 Catron 3725
35005 Chaves 655645
35008 Cibola 27213

5 | 35007 Colfax 13750 @

| counTy_cope | counTy_name | Pop2010 | E

E 35009 Curry 43376

Cancel Help

(3) Right-click on the NMCounty_Boundary layer and then left-click on Open Attribute Table.
Browse the table and find the unique IDs for each county (GEOID10).

,'f- MMCounty_Boundary :: Features total: 33, filtered: 33, selected: 0 E\@
J ¥ 1. | & L T E S D a B | =
| couryrrio |  cesarpi0 | smarerri0 | miFccw | ceomin | id | memonie |-
1 b9 o021 9993 35 64020 35021 18611109 | -103.8299311
2 b3 051 9999 |35 G4020 35051 18611110 | -107. 1881607
3 bg 025 26020 | 35 54020 35025 18611111 | -103.4132707
4 B3 018 9999 |35 64020 35019 18611112 |-104.7349677
5 b9 057 10740 | 35 64020 35057 18611113 | -105.8468361
6 palow7 43500 35 G4020 35017 18611114 | -108.3815043
7 b3 035 10460 | 35 G4020 35035 18611115 | -105. 7810785 @
4] [«]*]

(4) Close the attribute table.

(5) Right-click on the NMCounty_Boundary layer and then left-click on Properties. Click Joins
on the Layer Properties dialogue. Then click on the Green Plus (+) sign.
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ﬁ Layer Properties - NMCounty_Boundary | Joins

Rendering
, Display
”® Actions

|“ Diagrams
f‘-
§ Metadata
Variables

-
Legend

A
Join layer |Join field Target field Memary cache Prefix Joined fields |
2 = J
Style - CK Cancel Apply Help

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

P

*?': Add vector join

Join layer
Join field

Target field

¥ Cache join layer in wirtual memory
[] Create attribute index on join field

3 Choose which fields are joined

MMCounty_Population -
123 COUNTY_CODE -
abe GEQID10 -

3 Custom field name prefix

Cancel

(7) Click OK.

(8) In the Layer Properties dialogue, it should show that the layer is appropriately joined. Click

Ok to close the dialogue.

26




,\50' Layer Properties - NMCounty_Boundary | Joins @
|Join layer |J0in field Target field  |Memory cache |Preﬁx |Joined fields |
- NMCounty_Population COUNTY_CODE GEQID10 v all
Rendering
, Display
{.@ Actions
?e’
Cancel Apply Help

(9) Open the attribute table of the W
NMCounty_Boundary layer again. ) Savevector layer as... R 5
(10) You can see that the two fields in the Format | ESRI Shapefile M
population layer are joined with the File name  Rdary/NMCounty Boundary w Popshol | Browse
boundary layer. | l
(11) Right-click on the boundary layer and CRS |selected RS (EPSG:4326, WGS 84) -| &
click on “Save As” to permanently save the o
joined layer (as ArcMap). Encoding System 8

10. Vector Data Analysis

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

] save only selected features
P Select fields to export and their export options
X% Add saved file to map

Symbology export Mo symbology

Scale 1:50000

w Geometry
Geometry type Automatic

[] Force multi-type

[] tndude z-dimension

[ Extent (current: layer)

w Layer Options
RESIZE | NO

SHPT

p Custom Options

Knj

Cancel

Help
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Part D. Working with Raster Data

1. Adding Raster Data

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

iRl e-@-ew-sBV.-Ee

(2) In the “Open a GDAL Supported Raster Data Source” dialogue, navigate to
QGIS_Workshop >>> Part_D folder to locate the NM_DEM file (.img) file. Similar to Add
Vector Layer tool, users can use the file type filter to quickly locate the .img file.

=] Google Drive
@ ScanSnap Folde

= Recent Places

4 Libraries
3 Documents

J’ Music
le=| Pictures
gﬂ Subversion

B videos

1M Computer i

File name: NM_DEM

v Open a GDAL Supported Raster Data Source @
.
@uv| | » QGIS_Workshop » Part D ~ | 44 |[ search Part D o
Organize » Mew folder i= « I I@I
¢ Favorites Mame . Date modified Type Size
Bl Desktop NM_DEM 2/23/2018 6:04 PM  ERDAS IMAGINE d... 47,774 KB
4. Downloads
[=] Dropbox

]
- I[Erdaslmaginelmages (*.img *, vI

[ Gpen ¥ |

Cancel ]

(3) Click Open to open the New Mexico DEM file.

/ QOIS 21816 - Test
Proct Edt Vew (syer Setings Phugns Vechy Raste Qstabese Web Progesng bep

OmBEBRR SO L e s

L 3.
L ol i < I

f = ¥ R W W W g =
Browser Panel 8Ix
\/; iSY =20
® e B
o
ﬂ Favourites
a C:/Users/szhang Deskinn
e @
LSHE
n.‘!
Q "
o
- :
% B
VA Lays Panei &%
VoYAawnyi-#an
2 84
«
b
&
\P
v
2‘.
;

Coordrate| %404 411810 B scle 1:4,177919 ¥

[6
&
4

2 Rotaton [00

& Magrifier | 100% I Xrendse Q@oscmeEm @
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2. Styling Raster Data

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

(2) In the Layers Properties dialogue, click on the Style tab. Change the “Render type” to
Singleband pseudocolor. Select Spectral for “Color”, and check on Invert. Click OK.

/" Layer Properties - NM_DEM | Style

\O
w Band rendering

<

Render tYI:'el Singleband pseudocolor |+ I

Band Band 1

Min 0 Max

2384

-

7 |

P Load min/max values

Interpolation | Linear -
Color l! I Spectral vI Edit
Label unit
suffix
— ll'nax Estimated cumulative cut of full extent.
origin:
Value Color Label |
- BOG 595
1192 1192
- 1788 1788
2384 - E
Style  ~ Cancel Apply Help
(4) Many other render types can be selected, including the followings.
W Band rendering E]
& Render type | singleband pseudocolor v N
Multiband color
Band Paletted =
Singleband gra
0 Max 2384
Hillshade
P Load min;max vaues
(5) Users can also create a |7 toepepete- e ssie 5

w Band rendering

hillshade from the DEM by
selecting  Hillshade  for
“Render type.” Change the Z
factor to 5 or 10 or even
larger to exaggerate the
elevation difference.

Render type  Hillshade -

Band Band 1

Altitude (dearees) 45,00

Azimuth (degrees)

315.00

5.00000000

w Color rendering

Z Factor

Multidirectional

Blending mode | Normal S

a4

Srightness 0 [3]] contrast

Saturation 0 |2 erayscale [off

e Coore ([ | et

w Resampling

Zoomed: in | Nearest neighbour  ~  out | Nearestneighbour ~ Oversampling | 2.00 5
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@tmuyak&wﬁmmmmmwdzﬁm_
DPEEGR AL RPPRRABIER

Qe-K-&§-EE I =~

z/la'sra ﬁhm¥ll'gio-Q%%%%

A

)

,#mﬁ»?ﬁ.'

t3 NM_DEM

|2 20 )

Coordinate| 259390,4128075 | W5 Scale | 1:4,177,913 |v| @ Magnifier | 100%

12/ Rotaton |0.0

L ®Render @erseT0(0) @

" Layer &Wﬂm&mgahbase Web Progessing Help

;D- BLRR A0errsalppPpasllie e K-a-GEHE:=- - 0B
f-l.ﬂ E'sra 'emmawl @\olQ%%%% IR Y -2
............. Browser Panal @)X

GeY®o

Ebvhmmmm

®, -|ogc

Q'Efﬁ

@ oL

@vgt%’

s 285 - g

W’. DR .+ Layers Panel

« @l ®» TV &,

t3 NM_DEM

|2 2

Coordinate|  22833,3599690 | 5 Scale | 1:4,177,913 |v| @ Magnifier | 100%

12/ Rotaton |0.0

% ®Render @epseT0(0F) @
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2. Raster Data Analysis

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

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

Processing Toolbox

I |

r.null - Manages MULL-val .. B
r.out.gridath - Exports GR...
roout.ppm - Converts ara...
r.out.vrml - Export a rast..
r.param.scale - Extracts t...
r.patch - Creates a compa. .
r.plane - Creates raster pl. ..
r.profile - Outputs the ras...
r.quant - Produces the qu...
r.quantile - Compute quan...
r.random - Creates a rast..
r.random.cells - Generate...
r.random.raster - Create ...
r.random.surface - Gener...
rredass - Creates a new ..
rredass.area.greater - RL...
rrecass.area.lesser -Re..
rrecode - Recodes categ... —
r.regression.line - Calculat. ..
r.regression.mult - Calcul...
r.relief - Creates shaded r...
r.relief.scaling - Creates s...
r.report - Reports statistic..
r.resamp.bspline - Perfor. ..
r.resamp. filter - Resample. ..
r.oresamp.interp - Resampl. ..
r.resamp.rst - Reinterpola. ..
r.resamp.stats - Resampl..
roresample - GRASS raster...
r.rescale - Rescales the ra. .
rrescale.eq - Rescales his. ..
r.rgb - Splits a raster map ...
r.ros - Generates rate of ..
r.series - Makes each out...
r.series, accumulate - Mak... @

r.eeries.intern - Tnternolat

You can add more algerithms to the toolbox,

M B R R R EE

[
I
5
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(2) Some of the common tools include the followings:

r |Ras Database Web Proo
.- R‘gs,ber Calculator. ..
15 =
Align Rasters...
Georeferencer » P
Heatmap ’ 9
Interpolation v | &
# Terrain Analysis  »
Zonal statistics 4 E
Projections 4
Conversion »
Extraction 4
Analysis ’
Miscellaneous 4 75
GdalTools Settings...

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

r |Rasher Database Web Processing Help

] -ﬁ Raster Calculator... ﬂ p g—/\ }a
Align Rasters... Z
Georeferencer 4 \..? ab“ e
Heatmap » N &
Interpolation v | [BIX)
ain Anaysi Slope
Zonal statistics 4 Aspect...
Projections C Hillshade...
Conversion » Relief...
Extraction » Ruggedness Index...
Analysis » U
Miscellaneous 4
GdalTools Settings...
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(4) The Georeferencer tool can be used to georeference images.

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

r IRaster Database Web Processing Help

7 |®= Raster Calculator... T U ~
.J 8 Align Rasters... ;} g‘) 9’/} }d Ve> Hg
Georeferencer 4 N 4 -
Heatmap x ) @ aba ﬂ? "b,f]
Interpolation v | [EIX)
@ Terrain Analysis P
Zonal statistics 4 ITl
Projections 4 -
Conversion b
Extraction . ]
Analysis k < Sieve...
Miscellaneous 4 Near Black...
GdalTools Settings... Fill nodata. ..
Proximity (Raster Distance)...
Grid (Interpolation)...
DEM (Terrain Models)...

| -

[2]
(6) Interpolation and Heatmap are plugins. Raster calculator, Zonal statistics, Conversion,
Extraction, and Projections are also very useful tools.

or |Raster | Database Web Processing Help

ﬂ ¥ Raster Calculator... g 5:/\’ 10 }"‘-. S|
Align Rasters... 7~ 28 28 L0
. Georeferencer b N 4 ab abc) abcl  abe
| Hestimap N | @ = O @
Interpolation r [@@
. i »
f Terrain Analysis S._\
Zonal statistics L4 |vr|
Projections ¥ [ ]
ONVErsio Rasterize (Vector to Raster)...
Extraction & Polygonize (Raster to Vector)...
Analysis ' Translate (Convert Format)...
Miscell s
iscellaneous RGB to PCT...
GdalTools Settings...
PCT to RGB...
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(7) As an example to use these tools, we are going to explore the Clipper tool.

(8) Add the Bernalillo layer in the QGIS_Workshop >>> Part_D folder.

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

i

jf Clipper @
Input file {raster) | NM_DEM hd I Select. ..
Cutput file Iﬁ'u:urksh-:up;"Part_Dj'EernaIiIID_DEM.tifI [ Select... ]
X Mo data value |0 =
Clipping mode
Extent I ® Mask layer I

I - Select...

Mask layer I Bernalillo

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

|. Keep resolution ol input raster

¥/ Load into canvas when finished

Set output file resolution

gdalwarp -dstnodata 0 -g -cutline C;
Wsers\szhang\DesktopQGIS_Workshop'Part_D\Bernalillo.shp -tr
100.0 100.0 -of GTiff C:
Ysers\szhang\DesktopQGIS_Workshop'\Part_DYIM_DEM.img

C: Usersfszhang/Desktop /QGIS_Waorkshop/Part_D /Bernalilo_DEM, tif

/]
©]

Close Help

/" Finished

(]

Processing completed.

-

Note: QGIS 2.18.16 has a bug that leads to this tool not working appropriately for .img file. It

should be resolved in the future version.
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Part E Creating Maps

1. Add the layers in QGIS_Workshop >>> Part_E folder.

2. Table Join population data to county boundary data. Use Graduated for symbolization.

3. Click Project
4. Click on New Print Composer

5. Type in a name for your composer.

/" Composertitle @

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

Title already exists!

\Demo QGIS |-

6. The composition panel should display, Click Layout and then click Add map.

3

/" Demo QGIS
Composer  Edit  View Atlas  Settings
=] N = 1 R 43 @ (= Fo o = )|
- B B g e PR Sl !
50 100 15 200 250 300 i
I P BB PR R0 [ tems | Command istory
\_J — Command history
s <empty>
it
e 5T
-
| -
“|R
. Composition Item properties Atlas generation
al - Campastian
- ] W Page size
— [ Presets A4 (210%297 mm)
R
1 Width
|
] Height
== 4
[=1
—| Units
2y (2
Q- Orientation  Landscape
I3 -
o . ¥ Resize page to content
sof )
] Top margin (mm) 0,00
S-
=l Left 0.00 2| right
1 Bottom 0.00
x: 157.788 mm y: 0 mm page: 1 26.5% A

0.00

] [4]¢] [«

PO @@

3]

7. Use mouse pointer to select the area on the canvas of the composer for adding the map.

8. Click Layout and then click add Scale bar, Add Legend, and Add Image (for North Arrow)

10. Click Layout and then click Add Shape and then click Add Rectangular to add neatline.
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9. Click Composer and then click Export as Image.

7 Demo_q6is
Composer  Edit View Llayout Atlas Settings

BRRbRekhhhoee NApOR

€KX B8a8CcEE.

[E=EE=R 5

@Ble ¢ >8R
o B B B B B 0 B B T B B B B R D e

Command history
Command hisery
Change item position

Change item position
Change item position
Change item position

458 vEEY e

Legend

. apors

Population

[ 695-13750
[ 13750- 40246
[ 40246 - 76569
B 76569 - 209233
Bl 209233 - 662564

75 0 75

300 km

Picture added
Picture rotation changed
Picture changed

Picture added
Picture changed
Change item position
Shape added

Shape style changed

Composition | Item properties | Atlas generation |

Iram properses
Shape

W Main properties
Rectangle -

Corner radius | 0,00 mm

Style [] change.

(D)

P Position and size

b Rotation

P ItemID

P Rendering

W Variables

[ variabie value
> Global
b Project
b Composition
¥ Composer ..
- item_f
e {de451e25044d-3a95-095 JBBIFHIZH.
- leyoutpage 1

xi-11.3662mm  yiOmm page: 1 86.2% ©

#](=)

Legend
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N T ]
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