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QGIS Workshop

1. Introduction to QGIS

QGIS is a free and open source Geographic Information System (GIS).

QGIS can help users create, edit, visualize, analyze, and publish geospatial information on
various operating systems including Windows, Mac OS, Linux, BSD, etc.

2. QGIS vs. ArcGIS

QGIS --- free and open source software package, more stable, less analysis tools, multi-platform
ArcGIS --- commercial software package, less stable, more analysis tools, single-platform

3. Download QGIS

1) Go to www.qgis.com

2) You will see a webpage looks like the one below; click on “Download Now” to go to the
download page
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« & hitpsy//qgisorg & (=] 3
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PROJECT NEWS

Latest Project Blog Posts (blog.qgis.org)

(- 201810912 Macos spectic bug fxng campsign

Get Started Get Involved Learn More



QGIS Workshop Su Zhang and Laura Gleasner 11/15/2018

3) Select the long term release that is compatible with your operating system to download; it is
suggested to download the 64-bit version if it is compatible with your operating system
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< C & nups//agis.org

o
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FORUSERS ~ GETINVOLVED  DOCUMENTATION English

Download for Windows -
QGIS in OSGeodW:

i {*} 0SGeo4W Network Installer (32 bit) )

In the installer choose Desktop Express Install and s
To get the i refease (Ihat is not aisa the Iatest rele

1GIS to install the Jatest release.
hoose Advanced Install and select qgis-itr-full
haose Advanced Install and select qgis-dev-full
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Download for Mac OS X <

3) Click on the desired version, your browser will automatically download the QGIS installer
IL}'

GETINVOLVED ~ DOCUMENTATION English

Download QGIS for your platform

and was rek

avaitable o

We are currently

Download for Windows -

QGIS In OSGeodW:

i /¥\ ©SGeodW Network Installer (64 bit) v
\/

I

i \‘*’ 05Ge04W Network Installer (32 bit) o
'

cose Desktop Express Install an:
m that i not also the tate:

QGIS to install the

st release
Advanced Install and s
e deveiopment build choose Advanced Install and select qgis-dev-full

ase) ¢

Standalone installers from OSGeodW packages

Latest roiease (richest on features):

i

QGIS Standalone Installer Version 3.2 (64 bit) Bl
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4. QGIS Installation

1) Double click the installer that you have downloaded
2) QGIS Setup Wizard will show up
3) Click Next to start the installation process

4) You will see the License Agreement, installation location, components to install, etc.

i B

1?: QGIS 2.18.24 "Las Palmas’ Setup = =

AT
# P
' 15- -"" + Welcome to the QGIS 2.18.24 'Las
- ¢ Palmas’ Setup Wizard

This wizard will guide you through the installation of QGIS
2.18.24 'Las Palmas',

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

Click Next to continue.

Mext = i [ Cancel
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*Fi QGIS 2.18.24 'Las Palmas’ Setup ==

License Agreement %
Please review the license terms before installing QGIS 2. 18,24 'Las Palmas'. AT
Press Page Down to see the rest of the agreement.
License overview: - L
1. QGIS

2, ECW Raster Plugin for GDAL L4
3. Mr5ID Raster Plugin for GDAL

4, Orade Instant Client

5, SZIP compression library

1. License of 'QGIS'

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install QGIS 2. 18,24 'Las Palmas',

Mullzaft Install Swskem w2,50

< Back [ I Agree ] [ Cancel ]

—_— ————

_ — = 3

,Ef_ QGIS 2.18.24 “Las Palmas' Setup

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

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

Destination Folder

C:\Program Files\QGIS 2,18

Browse...

Space reguired: 1.6GE
Space available: 208. 7GB

Mullsoft Install Swstem 2,50

< Back [ Mext = ] [ Cancel
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2 00 152 s e

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

Chedk the components you want to install and unchedk the components you don't want to
install, Click Install to start the installation.

Select components to install: Des.c.rlpton
_ Position wour mouse
[ ] Morth Carolina Data Set over a component ko
[ ] south Dakota {Spearfish) see its description,
[ ] alaska Data Set

Space reguired: 1.6GE

Mullzaft Install Swskem w2,50

[ <Back [ tnstal J|[ cancel |

2 0o 2202 s s ] =l

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

Extract: point_line_texgen.py

Show details

Mullsoft Install Swstem 2,50
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5) Click “Finish” to complete the installation

AN SIS

2 = & Completing the QGIS 2.18.24 "Las
: Palmas' Setup Wizard

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

Click Finish to dose this wizard.




QGIS Workshop Su Zhang and Laura Gleasner 11/15/2018

5. Start QGIS

Click on the “QGIS Desktop 2.18.24” application icon on your desktop or please go to my
computer ---- all programs (all apps for Windows 10) --- QGIS Desktop 2.18.24.

Note: The first time may take a few minutes to start. For this workshop, we will only focus on
vector data (points, polylines, and polygons).

1) Add Vector Layer

[ qas 21824
Profct Bt Mew Laver Settogs Bhgrs ledy Gastr Qaibase Web teb

OEEBRRR Lo ppaRpPlosBlD Is-¢0- 8

O “Q0HENER%% M A 80%

Add Vector Layer

Coordrate 1008 W ke [1o0ner v @ Magler 0o% |3 domwn 00 |3 KAewe Qs @

1:’: Add vector layer @
Source type
® File Directary Database Protocol
Encoding | System -
Source
Open Cancel Help
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2) Browse to where you saved your data; make sure you choose the “ESRI Shapefiles (*.shp
* SHP)” file in Type to upload; load the New Mexico county boundary polygon shapefile

-
.ﬂ Open an OGR Supported Vector Layer u

@@-| 10 » tI.2010_35_countyl0_shp ~ [ 49 ][ Search 11201035 county10.shp P |

Organize New folder =~ 0 @
¢ Favorites MName Date modified Type Size
B Desktop tl_2010_35_countylQ 11/7/2016 11:56 AM  SHP File 1,075 KB
ty

[ Google Drive

@ ScanSnap Foldel
“El Recent Places
. Downloads

[ Libraries
@ Documents

Ji Music
(] Pictures
Sil Subwversion S

File parme: t1_2010_35_countyl0 - | ESRI Shapefiles (*.shp *SHP) = I
| Open | Cancel

6. Basic Editing

1) Now you should have already successfully added the New Mexico county boundary polygon
shapefile, and it should look like this

Project Edit Miew Laver Settings Plugné  Vectyr Raster Database Web Heb
IEEBRRR {22, HPRPRLARINR e -K-&4-,EREE=- U B
P /BRo-RT =B “=PEHAETRDT N L4808
[o—— X

Vs nerre
LRI g
’ B g
o :n-u:;
YR
@ i
ol % F
ﬁ@'ﬂtw

bR B
% |og v

[} )
Vir g, i
=] @ orade
2 @ s

B ool

& scGsestursserver il

[ — E

e Paal L2

¢ AT GE-B XL

NEsde+ B

Coordnate -108.032,3%.537 B scde|uL44177 v @ Meonfer 0% |3 Rotatn 0.0 3 ®aede Qessen @
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2) Right click on the layer name (tl_2010_35_ county10), and then click “Properties” for editing;
you can change the color, transparency, fill style, outline style, outline width, etc. The default
symbol type is “Single Symbol”, but you can choose among No Symbol, Single Symboal,
Categorized, Graduated, Rule-based, Inverted Polygons, and 2.5 D

Project Edt Vew layer Settgs Fligrs \eclor Raster Datsbase Web feb

NEBERRR [HO22L,sRPPLLABINR e -H-&-L,8E8 = T B

P /BRL-RRTx0EE “@PEAE=%% M A430%
ot )
Vi nerre
-n Bl Hame [=]
891 Pevares
o
AN Lo
oo ke
. ko
@b
L
B
LY
P g K/
‘ﬁ' ® : Py
o 0oy
% lefw
ki w
R
v
Vo kuz
B @oe I
L7 PosiGs
B Spataite
b | S -
2 &
b Bt
Y B
fa o . [ i
& .
\R e —
e [l Remove
[ Duplicate
[E4] Set Layer Scale Visibiity
Set Layer CRS.
Set Proect CRS rom Layer
syies v
I Opan Antribute Table.
7 Toggle Edting
Seveds.
Save s Loy Defnition Fil,
Pt
Show Feature Count
L
Rename

Toaudes the edtng state of the curent layer Coordnate -110.331,33.821 B scle|1144177 v @ Manfer 0% |3 Astaten 0.0 3 WRewe Qemen @

-
,,@_ﬂ Layer Properties - i_2010_35_county10 | Style

[ = Single symbol

=

I Fn |~
- [ simple fil
€08 Labels

B Felds
. Display Unit [Mi\hmeh&r

@ Actions Transparency 0% C

Color

Joins

|ﬂ Diagrams

Symbols in group |‘] Open Library
~ -

K1)

corners diagonal  dotted areen land water wine
W Layer rendering
Layer transparency C ma

Layer blending mode [Normal | VI

Feature blending mode [Normal | v]

|| Draw effects

|| Control feature rendering order -7

stle v ok || e || apy || Hep |
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E Single sﬁbo{ -
Ma symbals
Single symbol

E Categorized

€I Labels ;— Graduated
= Rule-based
E ields Inverted polygons
BEf reiss o
& ,s5p
Rendering =80 Al 7
Symbol layer type Simple fill g

S &

Fill style ﬁ Dense 2 - @
Outline style Solid Line i @
Join style §Ry Bevel - @ |
Outline width | 0, 260000 @ 2 millmeter i (=N
0.000000 S [ Milimeter | @
w Layer rendering
Layer transparency C 1] :
Layer blending mode MNormal -
Feature blending mode MNormal -
Draw effects
Control feature rendering order 4

e - e[ e

7.Table Join

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

1) Click on the Add Delimited Text Layer button
[ J QGIs 2.18.24 E‘Eu

Project Edit View Llayer Settings Plugins Vector Raster Database Web Help

NEERLR (O AL s RPPRABNS &6 - B
P /BR - BrIO=EER “"“QE==2%%% & AR830%
v Srowser Panel
TRTYTRO
'0 Bl LU Home
Favourites
Lok .
'ﬂvjfi
B F
@il |
® o5
M1 .
9 J““f E
- Layers Panel I
o dl® T - & O |
\J:;' % [ 1 2010 35 county10
& f

]

=8 &

Coordinate -109.833,37.142 W scale 1:2,55,672 |~ @@ Magnifier 100% = Rotation 0.0 2 RRender @IEPsGiazzs @
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2) The “Create a Layer from Delimited Text File” will pop up

-

-
% Create a Layer from a Delimited Text File _Iélg
File Mame l ] I Browse... I

Layer name Encoding | UTF-8 -
File format ® CSV (comma separated values) Custom delimiters Regular expression delimiter

Record options Mumber of header lines to discard | 7 < | % First record has field names

Field options Trim fields Discard empty fields Dedmal separator is comma

Geometry definition Point coordinates Well known text (WKT) @ Mo geometry (attribute only table)
Layer settings [] use spatial index Lze subset index Watch file

Please select an input file

3) Browse to where you saved your population data, make sure you choose the file in

“Microsoft Excel Comma Separated Values File” format, the number of header lines to discard

should be 8, and the geometry definition should be no geometry (attribute only table)

- —
./ Choose a delimited text file to open

@Qv| . » Data » dcllcounties_totalpopulation '|"f Search del0counties_totalpop...

Organize New folder =~ 0 @ I

[ Favorites N Type
Bl Desktop |@ DiC10_00516 3/22/2012 3:11 PM Microsoft Excel Comma Separated Values File 1KB
["7] Google Drive 3 | dcl0metcounties_totalpopulation 3/23/2012 8:36 AM Text Document 1KB

@ ScanSnap Foldel |
2| Recent Places I

& Downloads

4 Libraries
@ Documents il
J? Music
(] Pictures

=il Subwersion

MName Date modified Size

- ¢ 1 |

File name: DIC10_00516 v [ Textfiles ("o *.csv "dat "wkt) ~|

[ opm ] [ Coma

11
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/5 Createa Layer from a Delimited Text File ? *
File Mame |C:,ﬂJsersfsuzhanngeskto|:|IDaIﬁfdclocounﬁes_toialpopulaﬁonmclU_UUElE.csv Browse...
Layer name | DC10_00516 | Encoding |UTF-8 -
File format (® C5V {comma separated values) () Custom delimiters () Regular expression delimiter

Record options I Mumber of header lines to discard |? > I First record has field namei

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

1 35001 Bernalilo 552564

2 35003 Catron 3725

3 35005 Chaves 55645

4 35006 Cibala 27213

5 35007 Colfax 13750

& 35009 Curry 48376

i 2CN11 Na B 2077 w

Cancel Help

4) Right click on the layer name of the New Mexico county boundary (tl_2010_35_county10),
and then click on Open Attribute Table; browse the table to find unique IDs (GEOID10) and
examine it

r =

/28 @ & T ES P86 | =  —
LSAD10 observed FUNCSTAT10 NAMELSAD 10 CSAFP10 COUNTYFP10 CBSAFP10 STATEFP10 MTFCC 10 l GEOID10 id INTPTLON1D |~
106 A Harding County -8993| 021 9993 |35 G4020 3!ﬂi_ 18611109 |-103.8299311
206 A Sierra County -9999 051 9999 35 G4020 35051 18611110 |-107.1881607
306 A Lea County 5959 025 26020 35 G4020 35025 18611111 |-103.4132707
405 A Guadalupe County -3933 019 9999 35 G4020 35019 18611112 |-104.7843677
5 16 A Torrance County -9983 057 10740 |35 G4020 35057 18611113 |-105.8468361
6 16 A Grant County 9939 017 43500 |35 G4020 35017 18611114 -108.3815043 | |
7 A Otero County 5959 035 10460 |35 G4020 35035 18611115 |-105.7810785
8 )5 A San Juan County -5933 045 22140 35 G4020 35045 18611116 |-108.3245778
9 )6 A Roosevelt County 188 | 041 38780 |35 G4020 35041 18611117 |-103.4827248
10 J6 A Curry County 188 009 17580 |35 G4020 35009 18611118 |-103.3460546
1116 A Taos County 5959 055 45340 35 G4020 35055 18611119 |-105.6379865
1216 A Hidalgo County -5933 023 9999 35 G4020 35023 18611120 |-108.7457292
13 )6 A Eddy County -5953 015 16100 |35 G4020 35015 18611121 |-104.3064708
14 }6 A De Baca County 9999 011 9999 35 G4020 35011 18611122 |-104.4015274 |
15 16 A Cibola County -9999 005 24380 35 G4020 35008 18611123 |-108.0002545 :
< | [<]7]
[Y Show Al Feamres_] E | B

5) Right click on the layer name of the New Mexico county boundary (tl_2010_35 county10),
and then click on Properties

12
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6) Click on “Joins” and then click on the green plus sign and the following dialog should appear,
the john field should be COUNTY_CODE and the target field should be GEOID 10, and then click
OK

-
f Layer Properties - tI_2010_35_county10 | Joins

\".._____. General |Join layer |Join field |Target field |I'"'Iem0r5-I cache |Preﬁx |Joined fields | I

|
Style
Labels
Fields

4 Rendering

, Display

I_‘@ Actions

|ﬂ Diagrams

’fi Metadata

Variables
Legend E-E-h = /
Style ~ Cancel Apply Help
/ Add vector join ? *
Jain layer DC10_00516 -
Join field 123 COUNTY _CODE -
Target field abe GEQID 10 -

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

P [ ] Chooze which fields are joined

b [ custom field name prefix

Cancel

13
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7) Successfully joined process should show the following dialogue, and please click OK

# Layer Properties - County_Boundary | Joins ? s
Join layer Join field Target field  Memory cache Prefix  Joined fields
DC10_00516 COUNTY_CODE GEOID10 v all
Rendering
’ Dizplay
@ Actions
|ﬂ Diagrams
f"v
§ Metadata
Variables
Legend = /
Style - oK Cancel Apply Help

8) Your standalone table should be joined with your shapefile, now right click on your shapefile
layer and then click on Open Attribute Table, you can find that the two new attribute fields
associated with the standalone table is appended to the back of the attribute table

/ t1_2010_35_county10:: Features total: 33, filtered: 33, selected: 0 — O >
/2B RIS D A TELD 20 BEE S

MTFCC10 GEQID10 id INTPTLON10 | _D0516_COUNTY_P 10_00516_POP_20 |
1 G4020 35021 13611109 -103.8299311 Harding 595
2 G4020 35051 13611110 -107.1881607 Sierra 119838
3 G4020 35025 183611111 -103.4132707 Lea 04727
4 G4020 35019 18611112 -104.7849677 Guadalupe 4687
5 G4020 35057 13611113 -105.8468361 Torrance 16383
6 G4020 35017 18611114 -108,3515043 Grant 29514
7 G4020 35035 18611115 -105.75310735 Otero 63797
3 (G4020 35045 13611116 -108,3245778 San Juan 130044 9y
£ >
T Show All Features, B EI

14
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9) It should be noted that this Join is temporary. In order to get a permanent joined layer, save
your temporarily joined shapefile to a new shapefile; to do this, you need to right click on the
joined shapefile and then click on Save As, a “Save vector layer as ...” dialogue pops up; choose
the path you want to save the layer and provide a file name to the new file, and then click OK.

-
Format ESRI Shapefile -
File name | = /Mew_Mexico_County_Population.shp ’ Browse ]
Layer name [ ] f
CRS Selected CRS (EPSG:4326, WGS 84) - | &
Encoding System A

[] save only selected features

b Select fields to export and their export options

%/ Add saved file to map

Symbology export Mo symbology -
Scale 1:50000 =
P Geometry

(3 Extent (current: layer)

B Layer Options

P Custom Options

(]4 Cancel Help

15
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8. Visualize your shapefile

1) Add the newly saved shapefile (table joined)

2) Right click on the layer name, and then click on Properties

3) Click on “Style”

4) Click Single Symbol

5) Choose Graduated

6) Column chooses your population attribute field

7) Choose the color ramp you like

8) Choose mode of Natural Break (Jenks) for classes, and then click classify

9) Apply and then click on OK.

-
/1 Layer Praperties - New_Mexica_County_Population | Style _ m
= Graduated -
Column 123DC10_005_1 -
€I Labels Symbol [ change...
E Ficlds Legend Format | %1 - %62 Precision 0 : Trim
7, Method Calor hd
€ Rendering
- Display Color ram - [source] - Edit Invert
,.‘(9 Actions
@ Classes Histogram |
' ! Joins :
1 ~ain Symbol © | Values Legend
|n o o 595,00 - 13750.00 685 - 13750
B ® 13750.00 - 40246.00 13750 - 40246
o 40246.00 - 76569.00 40246 - 76569
Metadata » 75569.00 - 209233.00 75569 - 209233
o 209233.00 - 602564,... 209233 - 062564

Variables

l‘“'lode Matural Breaks (Jenks) vI Classes 5 :

B = Delete al Advanced ~

% Link dass boundaries

Legend

¥ Layer rendering

1

Layer transparency C 0
Layer blending mode Mormal -
Feature blending mode Mormal -

Draw effects

Control feature rendering arder

stle - Cance

10) Right click on the layer name again and click on Properties, choose the labels option and
then start explore the settings

16
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11) Please at least select red color for text and choose size 16.25.

-
jﬁ Layer Properties - New_Mexico_County_Population | Labels _ &u
| ) Show labels for this layer - I Q_u

| Label with | abc NAME10 - [El

w Text/Buffer sample
Labels B |

B recs Lorem Ipsum

'endering @

4 <" Formatting Font MS Shel Dig 2 ~| &
¥ Joins &bt Bffer
Background
|“ Terecs . ki Style Mormal @

J Shadow

'fi' Metadata *:’ Placement @ @ @ E] @
J‘ Rendag Iﬁ@

Variables

Points -

L

Transparency C 0%

Type case Mo change -

word | 0,0000

Blend mode | Mormal A

L=
L=
(=8
(=S
Spacng  letter | 0.0000 =S ="
(=8
(=8
L]

Apply label text substitutes

Style  ~ I 0K I Cancel Help

, ,

Project Edt View Layer Settngs Plugins Vector Raster Database Web Hep

NEBRER {022, rHPPALBIR @& N-8-GEESL & [0
#/BR-RRTI<EE "QEIERRRE M ARBOD

Browser Panel
oevHe

[~ I e
- <{ Favourites ﬁ
b
HES 42
R - LE/
(v} - 0 il
@ - e
L
& ol Cibola
® iz :
>
Layers Panel
2,
o @ % T & b & O
5 = Y Catron
i‘f_'_ = pC10_oos1s
[3 P New Mexico County Population
Vo x 695 - 13750
= ® 13750 - 40246
5 m) R 40246 - 76569
S x 76569 - 209233
-] x 209233 - 662564
[ +1_2010_35_county10
A
—+

Coordinate -110,50,37.07 ¥ scale 1:2,976,916 |v @@ Magnifier 100% & Rotation 0.0 2 ®render @Depscaszs @
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9. Creating Maps

1) Add more shapefiles, including airport data (tra2shp) and highway (tra3sh) data
2) Explore the editing of these data
3) Click Project

@IS 2.18.24 o X
p t Edit View Layer Settings Plugins Vector Raster Database Web Processing Help )
DeBRLE Mo, s NPPRARIR Ge N -&-REEIH-01-[B
PV /BR-BRODEE SQENERSS & A0S
e &% -
ORY®e s

<
2
=

& os2
P mssqL

<

@ orade

@ postals

/£ spatalite

&".‘ ArcGisFeatureServer
@ ArcGisMapServer
@ ows

& Tile Server (XY2)

@ wcs

@ wEs - §
@ wms / o :

[Layers Panel & X

0’@1 6.?&4'&3&

4

SEX8HB8ANN

Guadadrpe
orrance
4 4 ! 4 |
' 1 De Baca

N & 5

%] 695 - 13750

[~ 13750 - 40246

%] 40246 - 76569

™ 76569 - 209233

= — o N

Coordinate|  -107.281,36.812 |95 Scale[1:2,521,167 v| (@ Magnifir[100% [] Rotation [0.0  [Z] M Render @ EPsc:aszs @

4) Click on New Print Composer

5) Type in a name for your composer

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

Title already exists!

| Dema QGIS |-

(o )| ome

18
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6) The composition panel should appear

[ bemoces L ==
Composer  Edit View || Layout | Aas  Settings
BLLTT R ekiklase BORAR SHBALE Dk ¢ [sHenn
con PR B R B B BB B L [atems | Command hitory
— [é Command history
| = <empty>
3-
ER Compositon | Item properties | Atias generation |
il Itam orapartas
i 3

mu|

el

Tl

A T EA O R EES O

v = EII]@

: 89.9551 mm y: 0mm page: 1 111.2% ~7
&

7) Click Layout and then click add map

8) User your mouse pointer to select the area on the white canvas of the composer for adding
the map

9) Click Layout and then click Add Scalebar, Add Legend, and Add Image (for north arrow)

10) Click Composer and then click Export as Image in JPEG format

Legend

. Airports
Roads
New Mexico County Population
[ 695 -13750
1 13750 - 40246
[ 40246 - 76569
Bl 76569 - 209233
Bl 209233 - 662564

50 0 50 100 150 200 miles

19



