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QGIS Workshop

1. Introduction to Quantum GIS (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. ArcMap

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

3. Download QGIS

Please go to www.qgis.com

1) You will see a webpage looks like this; please click download now

QGIS

A Free and Open Source Geographic Information System

PROJECT NEWS

Latest Project Blog Posts (blog.qgis.org)

wr Fafactoring is sona

(52 - 201730 - Do you want 12 hest 8 QEIS davalcper mesung?
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2) Select the latest version that is compatible with your operating system to download; please
download the 64-bit version if it is compatible with the operating system

Download QGIS for your platform

Las Palmas’ and was feleased on 271

Download for Windows W

Latest release {richest on features):

I ‘ :‘ QGIS STndaions insialier Version 2.18 (32 5it)
=
—
4 @ QGIS Standalone Instalier Version 2,18 (64 by
%
mas

Long tarm relsase repasitery (most suble)

Gromtaining the latast LTR thatis not siss The Eatest reledsd]

i @ GCIS Standalions instalier Version 2,14 (32 oit)
mds

i @ G515 Standaiona instalier Viersion 2.14 (84 b1t
mas

For Advanced Usirs:

i O5Gec4W Metwork Installer (32 bit]
& 5 OBGecHW Ketwork Installar (64 bitl
— — 2 T |

3) Once you click QGIS Standalone Installer Version 2.18 (64 bit), your browser should be able
to automatically download the QGIS installer.

Download QGIS for your platform

Las Palmas’ and was released on 27,10 2017

Download for Windows W

Latest release {richest on features):

i ‘ :‘ QGIS Sandalons instailer Version .18 (32 bity
o
mas

i Q GGI5 Standalens instalier Version 2.18 (84 b
mas

Long tarm relsase repasitary (most suble)

Gromtaining the latast LTR thatis not siss The Eatest reledsd]

i @ GCIS Standalions instalier Version 2,14 (32 oit)

mds

i @ G515 Standaiona instalier Viersion 2.14 (84 b1t
a8

For Advanced Usirs:

f O5Gec4W Metwork Installer (32 bit]
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4. QGIS Installation

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

)

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

-

’,QQG]SEJSJ-I'LaspaImas'Setup = B |

' S

Welcome to the QGIS 2.18.14 'Las
Palmas' Setup Wizard

This wizard will guide you through the installation of QGIS
2.18.14 '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 MNext to continue.
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7 QGIS 2.18.14 'Las Palmas' Setup o @ =

License Agreement ¢

Please review the license terms before installing QGIS 2. 18, 14 'Las Palmas', ¥

Press Page Down to see the rest of the agreement.

:_icense overview:

1. QGIS W
2. ECW Raster Plugin for GDAL i
3. Mr5ID Raster Plugin for GDAL

4, Oradle Instant Client

5. 5ZIP compression library

1. License of 'QGIS'

If you accept the terms of the agreement, didk I Agree to continue. You must accept the
agreement to install QGIS 2. 18,14 'Las Palmas'.

< Back [ I Agree ] [ Cancel ]

,P.f. QGI5 21814 'Las Palmas' Setup

Choose Install Location
Choose the folder in which to install QGIS 2. 18,14 'Las Palmas'. ot

Setup will install QGIS 2,18, 14 'Las Palmas' in the following folder. To install in a different
folder, dick Browse and select another folder, Click Mext to continue,

Destination Folder

“\Progra ! IS5 2,18

Space reguired: 1.6GE
Space available: 247.6GE

< Back [ Mext = ] [ Cancel
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7 QGIS218.14 'Las Palmas' Setup =] @ =

Choose Components ¢

Choose which features of QGIS 2. 18, 14 'Las Palmas' you want to install, A7

Check 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: Description

[ ] Morth Carolina Data Set
[] south Dakota (Spearfish)
[] alacka Data Set

Space reguired: 1.6GE

4 I I

[ < Badk “ Install ][ Cancel ]

7 QGIS 21814 'Las Palmas' Setup o @ | &=

Installing [l
Please wait while QGIS 2,13, 14 'Las Palmas' is being installed.

Extract: vertex_array_range.py

Show details

[l
0
m
=
—
W
(]

Cance
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5) Click Finish to complete the installation

.&. QGIS 21814 'Las Palmas' Setup == = |
r \u.-f"" = Completing the QGIS 2.18.14 'Las

s ¢ Pamas' Setup Wizard

QGIS 2,18, 14 'Las Palmas' has been installed on your
computer.

Click Finish to dose this wizard.

Cancel

< Back
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4. Start QGIS

Click the “QGIS Desktop 2.18.14” application icon on your desktop or please go to my computer
---- all programs (all apps for Windows 10) --- QGIS Desktop 2.18.14

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. Click Add vector layer button

Egr

Prowc: [d¢ Pew lavw Getegs fugre ecy Bamw Quubme R Pogmeng b

BECR [foesepraprranre b Is-v T B

s Al N o A “¥ g Tl &= R e
Ly Paet -
. Th $ o O Recentm_]gcts
Y
¢

-
Vi~

B

Add vector layer

%

©
=

e" Add vector layer @
Source type
® Filz Directary Database Praotocol
Encoding | System -
Source
Open Cancel Help

2) Browse to the path that you save your data; make sure you choose the “SHP File” file in Type
to upload, please load the New Mexico County Boundary polygon shapefile first
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5. Basic Editing

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

Prowc: [d¢ Pew lavw Getegs fugre ecy Bamw Quubme R Pogmeng b

TEBEDR DAL ARPRPASBES Qe-BE-&-LO0EIs-VT- B
F /B "o-"R k@ =PEANTnLE - ARE8 LR RE

) = 4 s Hocii

Vo lwawnyh-aan

- » W e 35 cowtein 1

¥ 4

LR

®-

=
W

%

'z
\‘?‘.‘

L3

-
T e eding slae of e Srrent ave Cacrdra -3H0612,26. 165 B sk pLB v @ Mesfe | 0% o Rotesn |00 s Rhede Qo @

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

T Tore ot I T io [ole

& L allw
unit et z
Taregareney 0% 1
Cokr i
Symbols in group = | Open Lbrary

combrs disgonal  dotted  green Iand  water wine

w Layer rendering
Rayer Farmparency.

8 5

Ly biradig mexde Mored -

Feature blending mode Mormal -
Oraw effects. -
Conral feature rendenng order 113
Stye ﬂ_‘__l Carcel Ay Help
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3) Table Join

Sometimes a single shapefile does not include all the information that you want, which makes
“table join” tool 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 tables.

a. Click Add Delimited Text Layer, and then the create a layer from a Delimited Text File
dialogue should show up

Powc [ Pew e fetwgs Pupre oy e Quubme 0 Popmmg it

TEERR (SO ALAPRPPDLASRENE 0 -H-&-ONE L& T- H

/B S-% R E e “=fREAT BT - AnES L 4EPRE
B - i . :

Vo lwawnyhesan

Va

-

o

e

\.,"‘

&

L

pm— AT B sok b v @ Mele 0oh > Sowse (50 I R Ormon @

/7 Create a Layer from a Delimited Text File E

File Name | | ] Browse...

Layer name Encoding | UTF-8 -

File format & C5Y {comma separated values) Custom delimiters Regular expression delimiter

Record options Mumber of header lines to discard | 0 % %/ Firstrecord has field names

Field options Trim fields Discard empty fields Decimal separator is comma

Geometry definition | Paint coordinates Well known text (WKT) ® No geometry (attribute only table)

Layer settings [ use spatial index Use subset index Watch file

Flease select an input file
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b. Browse to the path that you save your population data, make sure you choose the csv file;
the file format should be “Microsoft Comma Separated Values File”, the number of header lines
to discard should be 8, and the geometry definition should be no geometry (attribute only table)

s

1(:' Create a Layer from a Delimited Text File @
File Mame | C:/Users/szhang /Desktop/Mew folderfdcidcounties_totalpopulation/DC10_00516.cav Browse...
Layer name DC10_00516 Encoding | UTF-8 -
File format ® C5Y (comma separated values) Custom delimiters Regular expression delimiter
Record options Mumber of header lines to discard | 8 = % First record has field names
Field options Trim fields Discard empty fields Decimal separator is comma
Geometry definition Point coordinates Well known text (WET) ® Mo geometry (attribute only table)
Layer settings [[] use spatial index Use subset index Watch file

| 35_1 | NewMexico | 2059178_1
35001 |Bernalilo | 662564
35003 | Catron 3725
35005 | Chaves 65645
35006 | Cibola 27213
35007 | Colfax 13750

E 35009 |Curry 43376 @

10
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c. Right click on the layer name of the New Mexico county boundary (tl_2010_35_county10),
and then click on Open Attribute Table, please browse the table to find unique IDs (GEOID10)
and examine it

./ 11.2010_35_countyl0 : Features total: 33, filtered: 33, selected: 0 =N EcR(~==
/S #E B R |8 1 R T ES P a6 g =
observed FUNCSTAT 10 MNAMELSAD 10 CSAFP10 COUNTYFP10 CBSAFP10 STATEFP 10 MTFCC10 GEOID10 id INTPTLON 10 =
1 A Harding County -9999 (021 -9999 |35 G4020 ——oT 18611109 |-103.8299311
2 A Sierra County -9999 |051 -9999 |35 G4020 35051 18611110 |-107. 1881607
3 A Lea County -9999 (025 26020 |35 G4020 35025 18611111 |-103.4132707
4 A Guadalupe County 9999 (019 -9999 |35 G4020 35019 18611112 |-104.7849677
] A Torrance County -9999 | 057 10740 |35 G4020 35057 18611113 |-105.8468361
[ A Grant County -5999 017 43500| 35 G4020 35017 18611114 |-108.3815043
7 A Otero County -9999 (035 10460 | 35 G4020 35035 18611115 |-105.7810785
8 A San Juan County -9999 |045 2214035 G4020 35045 18611116 |-108.3245778
9 A Roosevelt County 188 041 3878035 G4020 35041 18611117 |-103.4827248
10 A Curry County 188 | 009 17580 | 35 G4020 35009 18611118 | -103.3460546
11 A Taos County -9999 (055 45340 |35 G4020 35055 18611119 | -105.6379865
A Hidalgo County -5999 | 023 -9999 |35 G4020 35023 18611120 |-108.7457292
A Eddy County -9999 (015 16100 | 35 G4020 35015 18611121 |-104, 3064708
14 A De Baca County -5999 011 -9999 |35 G4020 35011 18611122 |-104.4015274
15 A Cibola County -9999 (006 2438035 G4020 35006 18611123 |-108.0002545
16 A Quay County -9999 (037 -9999 35 G4020 35037 18611124 -103.5480712
17 A Colfax County -9999 (007 -9999 |35 G4020 35007 18611125 |-104.6401256
18 A Los Alamos County -9999 (028 31060 | 35 G4020 35028 18611126 | -106.3079679
19 A Bernalilo County -9999 (001 10740 | 35 G4020 35001 18611127 | -106.6690645
20 A Dona Ana County -5999 | 013 29740 (35 G4020 35013 18611128 |-106.8321821
21 A Chaves County -5999 (005 40740 |35 G4020 35005 18611129 | -104,4698374 =
22 A Valencia County -5999 | 061 10740 | 35 G4020 35061 18611130 |-106.8065821
23 A Rio Arriba County 492|039 2158035 G4020 35039 18611131 |-106.6939829
24 A San Miguel County -9999 |047 2978035 G4020 35047 18611132 -104.8035146
25 A Catron County -9999 (003 -9999 |35 54020 35003 18611133 | -108.3920974
26 A Sandoval County -9999 (043 10740 | 35 G4020 35043 18611134 | -106.8826177
5 A Santa Fe County 492|049 42140 |35 G4020 35049 18611135 | -105.9664409 hd
4

Show Al Features _

d. Right click on the layer name of the New Mexico county boundary (tl_2010_35_county10),
and then click on Properties

11
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e. Click Joins and then click the green plus sign and the following dialog should appear, the john
field should be 35_1 and the target field should be GEOID 10, and then click OK

Target ekt |Ma-ervm Trem Joned feids
(-3 Carcel gy Help
,,?: Add vector join
Jgin layer DC10_00516 -
Join field 12335 1 -
Target field {abe GEOID 10 iw

#® Cache join layer in virtual memory

[[] Create attribute index on join field

[ 3 Choose which fields are joined

[ 3 Custom field name prefix

12
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g. successfully jointed process should show the following dialogue, and please click Ok.

! Ly Prepeties « 1L2080.35.countyld | feim ]
: by [nbed [Tagetied [meerrcade [ [domed fekts
OCIOOGNE B @OD® v '

h. You table should be joined with your shapefile, please 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 CSV file is appended to the back of the attribute table.

/' .2010_35_county10 : Features total: 3, filtered: 33, selected: 0 =
/) # B RS Gl s LT ER PO 6 FE
CsAFP 10 COUNTYFP 10 CesAFP 10 STATEFP 10 MTFCC10 GECID10 id ITPTLON D i |10_00516_New Mes | 10_00516_205517¢ (=]
1 9999|021 999935 G020 35021 18611109 | -103.8299311
2 3999|051 9993 |35 G020 35051 18611110 -107.1881607 | Sierra 11988
3 9999|025 26020 35 G020 35025 18611111 |-103.4132707  |Les 4727
4y 9999|019 999935 Ga020 35019 18611112 |-104.7849677 | Guadalupe 4637
5 -9999 057 10740 35 G020 35057 18611113 |-105.8968361 | Torrance 16383
5 9999|017 43500 |35 64020 35017 18611114 -108.3815043 | Grant 29514
7 9999|035 10460 35 G020 35035 18611115 -105.7810785 | Otero 63797
8 9999|045 22140 |35 G020 35045 18611116 |-108.3245778 | San Juan 130044
] 188|041 33780 35 G020 35041 18611117 |-103.4827248 | Roosevelt 19846
b 188|009 17580 | 35 G020 35008 18611118 |-103.346054 | Curry 48376
1 9999|055 45340 |35 G020 35055 18611119 |-105.6379865 | Taos 32937
9999|023 9999 |35 G020 35023 18611120 -108.7457292 | Hidalgo 4894
9999|015 16100| 35 G020 35015 18611121|-104.3064708 | Eddy 53829
14 9999|011 999935 64020 35011 18611122 -104.4015274  DeBaca 2022
15 -3999| 006 24380 35 G020 35006 18611123 -108.0002545 | Cibola 27213
15 9999|037 9999 |35 G020 35037 18611124 -103.5980712 | Quay 9041
17 9999|007 999935 G020 35007 18611125 -104.6401256 | Colfax 13750
18 fty 9999 028 31060 |35 G020 35028 18611126 -106.3079679 | Los Alamos 17950 I
19 9999|001 10740 35 Ga020 35001 18611127 |-106.6690645 | Bernailo 662564
2 9339|013 29740 |35 G020 35013 18611128 |-106.8321821  Dogpa Ana 09233
21 9999|005 40740 |35 G020 35005 18611129 |-104.4698374 | Chaves 65645
2 9999|061 10740 35 64020 35061 18611130 |-106.5065821 | Valendia 76569
492039 21580 35 G020 35038 18611131 |-106.6939829 | Rio Arriba 0256
24y 9999|047 29780 35 G4020 35047 18611132 -104.8035145 | San Miguel 29393
25 9999|003 999935 G020 35003 18611133 |-108,3920974 | Catron 3725 g
1 [ L)
T show all Features

13
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i. Please save your joined shapefile to a new shapefile to permanently save your shapefile; to do
this, you need to right click the joined shapefile and then click on Save As, a save vector layer as
dialogue should show up, choose the path you want to save the layer and provide a name to
the new file, and then click OK.

,?f-‘ Sawve vector layer as... @
Format ESRI Shapefile -
File name  Jip/Mew_Mexico_County_Population.shp [ Browse l
Layer name [ ]
CRS Selected CRS (EPSG:4326, WGES 84)

Encoding System

[] save only selected features

P Select fields to export and their export options

% Add saved file to map

Symbology export Mo symbology -
Scale [ 1:50000 l%]
¥ Geometry

Geometry type Automatic -

[] Force multi-type -
[ ] indude z-dimension

[ 3 Extent (current: layer)

W Layer Options E

(]9 Cancel Help

14
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4) Visualize your shapefile

a. Add the newly saved shapefile from you path

b. Right click on the layer name, and then click on Properties

c. Click style

d. Click Single Symbol

e. Choose Graduated

f. Column chooses your population attribute field

g. Choose the color ramp you like

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

i. Apply and then click OK.

/1 Layer Properties - New_| 5=
= Graduated -

& stie Column 123DC10_005_1 =

€ Labels Symbol M change...

B Felds Legend Format | %1 - %2 Precsion 0 |3 Trim
Method Color -

Q’ Rendering
- Display | Color ramp -[scume - Edit Invert
L@ Actions
& s
IER oiagrams

Classes Histogram

| symbol | values |Legend

695.00 - 13730.00 695 - 13750
13750.00 - 40246.00 13750 - 402496
40246.00 - 76569.00 40246 - 76569
76569.00 - 209233.00 76589 - 209233
209233.00 - 662564.00 209233 - 662564

|Muds Natural Breaks (Jenks) I Classes |5 =

o) = Delete all Advanced ~

%] Link dass boundaries

W Layer rendering

Layer transparency C 0 =

Layer blending mode Normal -
Feature blending mode Normal -

Draw effects

ElE

Control feature rendering order

e - o | | [ e

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

k. Please at least select red color for text and choose size 16.25.

15
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i

3 Show labels for this layer
Label with = abc NAME 10 -

{abe| Labels
B res Lorem Ipsum

4 Rendering

[ ol | (=) 2]

Blendmode | Normal

Apply label text substitutes

® oo — Wo——7 §
@ s s 3bs Text Text
<2 Formating Font Ms shellDig 2 - &
Joins b8 uffer
|ER oiagrams @ Ecoround E3E plormst MR=
- # Shadow
D i 5 piaren &lle &le
" & Rendenng I Size 16,2500 I HE
variables
Legend - &
] =
Transparency [ 0% SRS
Type case No change |l @
Spadng letter | 0,0000 : g
werd | 0,0000 : g
(=)

Apply Help
=T
BER 06-H-&-,mMEs=4 0 W
’ TR ARES S AHERE
Va ;
= e
v %
o . b B
o x [l e sszses
| 10 ocie sonie
@ * [l v_m10_35_comtyan
Q
‘\rav
%
2
\'?':.
L
=
[ -H0.643,35.57% B sok puLpe v @ M| mow D ot (00 s Whew Drman @

16
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5. Creating Maps

1) Add more shapefiles, including airport data and highways data
2) You can explore the editing of these data
)

3) Click Project
s BREGR 022 RPPRPLASRIERS 06-H-&-0L0E0E=-F- B
/Ban-S k@ s “OENESRE > AAES v AERE
L

BRSESEBSANNS |y

ErETrr B sk papss v @ Meele | Kow o Retsn (50 3 Rhede Qrscan @

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

17
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6) The composition panel should appear

7 bemo Qs s

Composer  Edit  View Atlas  Settings

B RoBermkhoe BNAPLPR 9LA3L0E Bl € [ 9

_‘.P.."l.".lsqu.l.‘..po...l"..‘ls‘q..‘\....P?O..‘l..ulzﬁo.‘.l.".F'qo.‘Items Command history
{r_'} = @l e
- <empty>
o]
R
-
. Composition Item properties Atlas generation |
Q 1 Compasition
q w Page size
= Presets A4 (210x297 mm) MEEE
4 - s
o width (29700 He
L
1 =
Height [210.00 H =
o -
| Units [mm "]
AN EE
] Orientation  Landscape - @
A
/q ¥ Resize page to content
[+] - Top margin {mm) ' 0.00 :
E= | 8-
B3 |- Left 0.00 2 Right 0.00 =
= Bottom 0.00 = @
x: 157.788 mm i O mm page: 1 26.5% 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

— tra3shp
County Population
[ 695 - 13750
“'ii?'.’“r ] 13750 - 40246
"ﬂﬂl 0 40246 - 76569
504 &@h..ﬂ—" EE W 76569 - 209233
_“T‘i W 209233 - 662564

DC10_00516

300 400 km
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