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Edit
Vector Data
with QGIS:

Exercise




Activity #1

Q




Save new project

(=

() Untitled Project — QGIS
Edit View Layer

Settings  Plugins  Vec

WHEW

MNew from Template

Open...
Open From

Open Recent

Close

Save To

Ctri+M

Ctrl+ 0 ‘

Ctrl+5

Ctrl+Shift+5

*In QGIS Menu Bar, select Project then Save As

* Name your project “QGIS_EditVector Workshop”

* Save your project as .qgz to where you can find it

File name: | QGIS_EditVector Workshop

Save as type: QOGS Project Formats (*.qgz *.0GZ *.qgs *.0G5)

de Folders

Note: .qgz is the project file format for QGIS




Add BusRoutes line shapefile

N e R R e
@R Vz 2w BB

Vector ]

® Fie Directory Database Protocel: HTTP(S), doud, ete. OGC API
+ Raster Encoding Automatic .
:‘j; Mesh Source
; Point Cloud Vector Dataset(s) |C:\Users\gabrielewade\OneDrive - University of Victoria\Desktop\BusRoutes\BusRoutes, shp € O

Delimited Text

Q Open OGR Supported Vector Dataset(s)

<« v « QGIS_E.. > BusRoutes w [&] Search BusRoutes
Organize New folder =~ 0 0
PS
£ Home | Name Status Date mot
- PostgreSQL D BusRoutes.qmd @ 10/21/200
Ej Gallery |
MS SOL Server | [ BusRoutes.shp o] 10/21/20.
* > @ Gabrielle - University of Vict _
T
- Oracle
[ File name: |BusRUute5.5hp V| All files (%) ~
M Virtual Layer

SAP HANA

- Select Open Data Source Manager Q
- Select the Vector tab

- Under the Source heading click the

- Navigate to workshop data

- Select BusRoutes.shp, Open

- Add and Close



(2 *06I5_Editector_Workshop — QGIS

CHECK IN #1

=

ain:

Vector Raster

Database Web Mesh Progessing Help

Save your work!

2 LOOR B-8-6G-5-

aEI* ﬂ

Layers B
& il @ T &~ & »

BusRoutes

Layers now includes

BusRoutes shapefile

[ Geospatizlata
[] HoosFoos

[ OsGeoaw

[ perflogs

[ Program Files

[ Program Files (x88)
[ QGI15_Workshops

'O
]

v E C:\ (Windows)
3
»
b
b
»
»
b
3
»

[ Users

7 windows

H:\, (gabriellewade)
Wi\ Jibr)

b

@ GeoPackage

/£ spatialite

W PostgresqL

i SAP HANA

I STAC

W M5 5qL Server

@ orade

& wmsWMTS

@ Cloud

@ Scenes

(@) SensorThings

ﬁ Yector Tiles

IEE Y7 Ties
255 Mapzen Global Terrain
EEE OpenStreetMap

@ wes

() WFS / OBC_ APT - Frahures

]

Q. Type to locate (Ctrl+K)

1legend entry removed.

a

a@@%z 'lﬁ'o

P> »

If you have questions, ask!
(Your colour may be different)

(next: add a basemap...)

Coordinate | -123.6796%, 48.404% % Scale 1:146013 = | & Magnifier | 100%

NOTE: CRS changed from default (EPSG:4326)
to CRS of BusRoutes data layer (EPSG:3157)

+| Rotation |0.0%® +| v Rénder #EPSG:3157 D
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Add a Basemap

Add a basemap for location context
* In the ‘Browser’, expand XYZ Tiles

* Double-click OpenStreetMap to add to map (if a warning appears, press OK)
* Click and drag to move OpenStreetMap layer below BusRoutes

)

Browser
tr:_,-/v 1 6

Favorites
' Spatial Bookmarks

[&] Home
[ € (Windows)
[ H\ (pdes)
[T W (libr)
@ GeoPackage
f SpatiaLite
' PostgreSCL
0 sap HANA
T 1S 5QL Server
@ Oracle
B WMSAWMTS
&1 Scenes
ﬁ Wector Tiles

2. IEpzen-Glohal Terrain

i5: OpenStreethap
& W

W0 WFS / OGC API - Features

CRER T T

[=]E

Layers

o [@ ® T

v BusRoutes

[JES]
i 2

= | " DpenStreetMap

Layers

B®

v @ © (T 7 e Y

v BusRoutes
~ v ¥ OpenStreetMap

Browser

TRY®O

» [6] Home

~ 3 ¢\ (Windows)
» [ GeospatialData
» [] HoOSFOOS

5 wi ibr)

» @ GeoPackage
/£ Spatialite
@ PostgresqL
i sap HanA

@ Cloud

A7) WES 1 OGC APT - Feahres

@®

Colwood

Sidney
Islond

Central Saanigh




Change coordinate settings
OGIS default setting for Coordinate is in metres

Coordinate | 451856, 5380130




Change coordinate settings

Change coordinate settings from metres

to decimal degrees

Coordinate | 451519, 5332443 %:

Coordinate | -123.6154°, 48.5755° | %

* In the Menu Bar, select Project then Properties
* In the General tab, scroll down to Coordinate and Bearing Display and use the drop-down

to change Display coordinates using to Map Geographlc (degrees)

* Apply and OK

o " TR I TUET e =

| o Praject Properties — General

T % eusar o

@dt View Layer

New
New from Template
Open...

Open From
Open Recent
Close

[ save

| [ Save As...

‘ Save To

L

Revert...

'
! Metadata

View Settings

€& s

o
éiii S
g Transformations

%"’ Styles

% Colors
E Data Sources

E ES Relations

Variables

@ Macros

£

_T. QGIS Server

Ellipsoid GRS 1980 {EPSG:7019)
Semi-major |5373137.000 Semi-minor (6356752.314
Units for distance measurement | Meters

Units for area measurement Square Meters

v C finate and Beari

Coordinate CRS

Coordinate format Customize...

Coordinate precision ® Automatic Manual |2 decimal places
Coordinate order Default

Bearing format Customize...

Generate Project Translation File

Source language B AmericgnEnalish bt Gen T5 File
g —
( x ) con Aoply

Help

Coordinate | -123.6154%, 48.5755° | 9

e

©




|Q QGIS_EditVector Workshop — QGIS

HEINIL-FOPED ¥ o) SRaN e
Save your work!

CHECK IN #2

Layers @®
CcBOT BT
v BusRoutes
~ |V @ OpenStreetMap 1

You have:

 added Basemap (OpenStreetMap) |
» Re-arranged Layers : i
» Changed coordinate display

» [] 0sGeoaw

» [ Perflogs

» [ Program Files

» [ Program Files (x86)
» |1 QGIS_Workshops
» [ users

» [ Windows

[ H:\ (gabriellewade)
5 w:\ Gibr)

(1” GeoPackage

/ Spatialite

@ rostgresqL

i AP HANA

) STAC

P vs sQL Server

@ orade

@ wmspwmTS

& Cloud

@ Scenes

(@) SensorThings
B vector Ties
v EEE XVZTies
%51 Mapzen Global Terrain
i35 OpenstreetMap
& wes

(V71 WFS [ OGC APT - Features

Colwood

Central Saanigh

Coordinate | -123.6804°, 48.4235° Qb ale | 1:146013 | ¥ - Magnifier | 100%

- QBRI E-=-

Qe > o

If you have questions, ask!

(next: add Locations GeoJSON...)

‘w

still EPSG:3157

+| Rotation |0.0° < B EPSG:3157

10
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Q




Add Locations GeoJSON

]

3 8¢
X

CLERNY ALY

; Paint Cloud
+ Delimited Text
‘& GeoPackage

GPS

-I
% G

7 + Spatialite

m Virtual Layer

SAP HANA

Vector Dataset(s) of Victoria\Desktop\QGIS_EditingVectorData\QGIS_EditvectorWorkshop_Data'Locations. geojson O

s e — N WSA i)
@ Data Source Manager — Vector - [m] X
| h’ Browser = Source Type
(®) File () Directory | ) Database (| Protocol: HTTP(S), doud, etc. [ | OGC API
Raster Encoding Automatic -
:;!:. Mesh Source

Q Open OGR Supported Vector Dataset(s)

© o v T «Q6ls. » Q6IS_EditVectorWorkshop.. -
Organize v New folder
4 Home I MName Status
) Gallery [ Geapackage.gpkg ©
-
> @ Gabrielle & Locations.gecjson @

Search QGIS_Edi

Date modified

25 9:40 AM

259:38 AM

File name: | Locations.geojson

v| Allfiles ()

tVectorWor... 0

- O 0
Type
GPKG File |

GECISON File

Cancel

- Select Open Data Source Manager Q
- Select the Vector tab
- Under the Source heading click the
- Navigate to workshop data
- Select Locations.geojson, Open
(if a warning pops up, press OK)
- Add and Close

12



|Q *QGIS_EditVector Workshop — QGIS - o

] Leyer Settings Plugins Vector Raster Database Web Mesh Processing Help

" = PRIBSLIOR HN-8-&-% QE¥IHE-=- ¢
CHECK IN #3 72| Save yourwork! |[-2 @ <0 060 ®megE@ qunas Q@ > 2> B

Layers
« B e V&>
V| @ Locations

V| — BusRoutes
~ V| I OpenStreetMap

_ If you have questions, ask!
Layers now includes

Locations GeoJSON ; % AN iy (next: add geopackage...)

Browser ! \ \ Bt ] n any

GeY™e G . central saanig : .
» [&] Home = v e

~ 5 C:\ Windows)

b [ GeospatialData
» [ HoOSFOOS

» [] osGeodw

» [ perflogs

» [ Program Files

» [ Program Files (x86)
» [] QGIS_Workshops

, e Viathia.
Lo WA

Coordinate | -123.5476°, 48.4065° | Scale | 1:146013 |~ | @ Magnifier | 100%

| %) WFS {OGC APT -Features |

Q Type to locate (Ctrl+K)

%

[2] Rotation [0.0° |2 V/Render @ EpsGi3157
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Add CRD Neighbourhoods Geopackage

«In Browser, right-click on GeoPackage and select New Connection
-Navigate to workshop data and select Geopackage.gpkg, Open
«In Browser, expand GeoPackage heading, expand Geopackage.gpkg, and double-click CRD_Neighbourhoods

«Click and drag CRD_Neighbourhoods below Locations and BusRoutes

Browser (%] Browser () avers
" i L ¥ _f
aeTto IRTTO alhal
: a v ® Locations
Fawvarites Faworites -
v [V spatial Bookmarks v ||V spatial Bookmarks s
q!:nn lNeighbourhoods>
» [cf] Home ¥ [&] Home
r . — " OpenStreetMap
P G\ (Windows) b [ C:\ (Windows)
b [ H:\ (gabriellewade) b [ H:\ (gabriellewade)
5w\ (ibr) /g}mﬂf
“‘ GeuF'adarJE Mew Connection... - GeoPackage
P > E
' o - Create Database... = Geopackage.gpkg
g ostgre Q - P CRD_Neighbourhoods




Navigate / Examine BusRoutes, Locations, CRD Neighbourhoods

Mol BPEPPL " QI RabtllORQ -8G5

Navigate map with the Pan tool |@|
Zoom in and out 4
Use zoom full 53 to see full data extent

Select the Identify Features @. tool
to examine the layers

Select a layer in Layers panel

Click on features of layer to display their
associated attributes

48.42113463

16



Q@ *QGIS_EditVector Workshop — QGIS

= [l

CHECK IN #4 |,

Layers

o @@ TE&-B AL
V| ® Locations
V| — BusRoutes
v [l cRD Neighbourhoods
~ V| @ OpenStreetMap

Layers now includes
CRD_Neighbourhoods.gpkg

Browser

Rev®To

% Favorites
1% spatial Bookmarks
[% Project Home
[6] Home
E C:\ (Windows)
5 H:\ (gabrielewade)
S VY-
e’ e GeoPackage

» 5 Geopackage.gpkg

v v v v

@ PostgresqL

i AP HANA

[ STAC

B Ms SQL Server
@ orade

@ wmspwmTs

@ Cloud

@ Scenes

(@) SensorThings

BB vector Tiles

EEE XYZ Tiles

E Mapzen Global Terrain
2:% OpenStreetMap

Q Type to locate (Ctrl+<)

v] Save your work!

B®

(]3]

7,

Coordinate | -123.2117%, 48.6728° |95 Scale|1:1588%0 |~ | @ Magnifir| 100% |2/ Rotation [0.0°

PrRa.Betloe

— o

#

abe]

M-8 G0 QE#ZH =
s

Q@ - 2§

: If you have questions, ask!

Sidng
Ll

(next: change vector data
symbology...)

[2] VIRender @ epsaiaisy

17



Activity #5
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Change CRD _Neighbourhoods.gpkg polygons symbology

* In the Layers panel right click CRD_Neighbourhoods
* Select Properties and then Symbology

» With Colour field, click the arrow and use colour palette to select light grey (or light colour of your choice)

* Apply and OK

v @ Locations
v BusRoutes

~ || & OpenStreetMap

. CRD Neighbourhoods }j' Zoom to Layer(s)

Zoom to Selection
\:.?, Show in Qverview
Show Feature Count
= Show Labels
Copy Layer
Rename Layer
L] Duplicate Layer
|1 Remove Layer...
Mowve to Top
Mowve to Bottom
~~ Open Attribute Table
4/ Toggle Editing
Filter...
Change Data Source...
Set Layer Scale Visibility...
Layer CRS
Export
Styles

Ad er Motes...
Properties...

@ Layer Properties - Neighbourhood_Boundaries — Symbology

O
S

q Information

J\';\ Source

E Attributes Form

Joins

ﬁ Auxiliary Storage
{;@ Actions

- Display

7/
| & Rendering

~ [ rll
[ simple Fill

Q oK D Cancel

Save Symbol... | | Advanced -

® Help

19



Change BusRoutes symbology

* In the Layers panel right-click BusRoutes

* Select Properties and then Symbology

* Change Colour and Width to your preference
« Apply and OK

Layers [E]E]

ol ® T &~ & O
V| © Locations (2 Layer Properties - BusRoutes — Symbology
BusRoutes -

v D CRD_Neighbou }?\. Zoom to Layer(s) Q =, Sncle Symbol
- |v| " OpenStreetMa Zoom to Selection = ~INgie sym

og Show in Qverview r-l-' _ '
Show Feature Count I Information
i Show Labels

* — Line
= Simple Line
Copy Layer

;'t‘:\ﬂ_' Source

Rename Layer

E! Duplicate Layer
Q Remove Layer...
Move to Top

Move to Bottom ﬂﬂ Labels

~~ Open Attribute Table

4/ Toggle Editing
Filter... @ Masks @
Change Data Source...

Set Layer Scale Visibility... ﬁ 30 View Dﬂaﬂt‘f e —

Layer CRS

Export - ; — .
I par Diagrams Width 0.46000 e
Styles 1 i'-'ﬁneters

O RAT®HO Ad r Notes...

- ¥ Spatial Bookmarks




Change Locations.geojson symbology

* In the Layers panel right click Locations
* Select Properties and then Symbology T — &
« Change Size to 4.0 3§ sooc . =

» Change Colour to a visible colour

q Information

€3 Labels
* click Apply but not OK yet D v = -
& 5 view
Layers @@ N 0 View Size 4.000000 3| Mlimeters v | S,
« @ ® T &~ AL | Diagrams P > (-
pl E SO ER 1) zoom to Layer(s) E Fields Stroke color [~ &
v BusRoutes .
Zoom to Selection . =
v|[ ]| CRD_Neighb o, _ - [ — Strokestyle | ——Sold Line - e
.y }. Openst a Shaw in Qverview
a |3 l - =
Show Feature Count oS Stroke width | 0.600000 Millimeters L =8
5 Show Labels " Join style 2 Bevel K =
“ Audliary Storage
Copy Layer Cap style B square - @
Rename Layer {@ Actions
O * Rotation 0.00° s €
| Duplicate Layer e
® oy x | 0.000000 &
|1 Remove Layer... ) Offset Milimeters — 'EL
Move to Bottom & Rendering y | 0.000000 =
= Open Attribute Table a Temporal VCenter il =5
/ Toggle Editing w Layer Rendering
) Variables
Filter... 1 Opacty (1000 %
Change Data Source.... g Elevation Layer Feature
- . Blending mode o
Set Layer Scale Visibility .. l Metadata Normal MNormal
Layer CRS Draw effects
N Dependendes
Export Control feature rendering order
Styles = Legend

Browser

Add Layer Motes...

> | Shke ~ oK Cante|<Apply>Help




Change Locations symbology

swhile still in Properties, select the Labels tab

*Select Single Labels from the drop-down

.Value “Name” Q@ Layer Properties - Locations

-

schange Font (if desired) Y
and Size (if desired) AR source

*Colour “Black”
«click Apply but not OK yet

ﬂ Auxiliary Storage

-

— Labels

Value | abc Name

v Text Sample

Lorem Ipsum

Lorem Ipsum [# ||1:169103 |~ | B |~

abe Text e

“* Formatting Font Rockwell -

abe Buffer

abe . Style Regular =

Y — v & (s e B| & |1
Shadow

:n{ Sze | 12.0000 -

/ Callouts

3% Placement Points -

J/ Rendering

coor | (. -

OB OD @

22



Change Locations symbology

swhile still in Labels, choose “Buffer” and check

“Draw text buffer”
*Size 1.0 and Colour white

*Apply and OK

( Layer Properties - Locations

fi Information
‘}:\? Source

;o
& Symbology

EI?B Masks
& v

Diagrams

v

1
E Fields
-

Attributes Form

Joins

ﬂ Auxiliary Storage

@ Actions
. Display

rd
{  Rendering

4 Single Labels
Value | abc Name
w Text Sample

Lorem Ipsum

Lorem Ipsum [#] vi6a19z ~ | |K|~
abc Text Buffer
b Buffer
(@ e )
. Background Millimeters
S =
¢ Ccalouts
o Color DUTTETS T+
4y Placement
/ Rendering Opacity 100.0 %
Pen join style | BF) Round
Blend mode | Normal
Draw effects
Style - < oKk D Cancel q Apply ?

23



|Q QGIS_EditVector_ Workshop — QGIS

CHECK IN #5 |*

~| Save your work!

Layers @®
¢AwmTE&-F A0

V' @ Locations

V| — BusRoutes

V' [ | cRD_neighbourhoods
~ WV ™ OpenStreetMap

You changed the symbology of:
*CRD_Neighbourhoods.gpkg
* BusRoutes.shp
* Locations.geojson

o

Browser @®
= -
Y™ ®
Favorites =

v @ Spatial Bookmarks
» [ Project Home

» [&] Home
=

a
A
a
a -«
A
ALn a4 &
4
A P

RKABBELEIUIORZ K-8-F-O

v,

1 Swartz Ez;y
| V5

Ew”

VictFIria General . ’
Costco, N 2Arl

-5 % ‘gégq@rk

Coordinate | -123.6959°, 48.6281° % Scale | 1:158894 |~ U Magnifier | 100% < Rotation |0.0°

S

’ Royal-Jubllee(Hospital Willows Beach

¥ N1 Ve e A
V w‘iﬁ‘? Royal-BC-Museum

° Q%ZE'E"O
Ik e e

cé ej’{'é » & » H

If you have questions, ask!

(next: edit vector layers and
attribute tables...)

Swan Lake. Uw%iaxchange

A )
Y )R Equimalt Park Hillside»Cenm;."
CHES

2\
e\s
\‘A
\s
\

+ | V/Render #®EPSG:3157
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Activity #6
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Show layers feature count

*In Layers, right-click Locations and check Show Feature Count
*Repeat for BusRoutes and CRD_Neighbourhoods

Layers

Locations

14

v — BusRoutes
v | | CRD_neighbourhc
* | " OpenStreetMap

& )

@l ® T &~ 0L

—
I

;_x' Zoom to Layer(s)
Zoom to Selection

t’g Show in Overview

Show Feature Count

sl | Show Labels

@ Locations [14]
— BusRoutes [40]
| | CRD_Neighbourhoods [102]

Note BusRoutes has 40 features and
CRD_Neighbourhoods has 102 features

26



Open Advanced Digitizing Toolbar

* In the Menu bar, select View then Toolbars, then check Advanced Digitizing Toolbar

* The toolbar will appear (will be ‘greyed out’ until we start editing a layer)

layer Settings Plugins Vector Raster Datsbase Web Mesh Processing Help

\"Jéw Map View
30 Map Views
{S Pan Map
Pan Map to Selection
,"1"1 Zoom In
4= Zoom Out
Data Filtering
., 1dentify Features
F Measure
¥, Statistical Summary
lafy Elevation Profile

;.: Zoom Full

A=

Zoom to Selection

J_' Zoom to Layer(s)

k¢ Zoom Last
Zoom MNext
Decorations
Preview Mode
& Show Map Tips
!_ MNew Spatial Bookmark...
¥ show Spatial Bookmarks
¥ Show Spatial Bookmark Manager
fuy Refresh

Layer Visibility

bane
e —
Toolbars

Zoom to Native Resolution {100%)

Cirl+M

Cirl+Alt++
Cirl+Alt+-

Cirl+5hift+

Cirl+5hift+F
Ctrl+1

Ctrl+B
Cirl+5hift+B

F5

1P " R45E

NEERE® O L0
BROV.Z BB &/

53 WS- G- G-

)

Layers [EES]

o [ @ T W B

v| @ Locations [14]
v — BusRoutes [40]
V| [#] crD_neighbourhoods [102]

= |y ' OpenStreetMap

A W
d Advanced Digitizing Toolbar
 —  —

27



Move Locations vector point

We want our “UVIC Exchange” Locations point to represent UVIC instead;
we will move it to the centre of Ring Road

* In the Layers panel, select the Locations layer, then click the pencil icon to turn on editing

* Select Move Feature |*g-

» Zoom into the “UVIC Exchange” point, and click on it with the crosshair

* Move to the centre of Ring Road, and click again to place the point

(2} *QGIS_EditVector_Workshop — QGIS

Project Edit View Layer Settings Plugins Vector Ras

N BRRX®e O &
BQV.ZuBR 2Q)

&
v @ e VT &E-F AL
/ Locations [141
v~ BusRoutes [40]

v | | cRD_Neighbourhoods [102]
~* Vv ¥ OpenStreetMap

Layers

UVIC Exchange
LS

h[,]'TI.JF'I(:} Exchange
¥

28



Change Locations Lat/Long

If Locations.shp (with its edited UVIC new location) was removed and re-added to QGIS,
the point would be in its new correct location (because of the .shp file)...

but the Attribute Table would still have the former coordinates (incorrect after moving the point)

6 |UVIC Exchange
7 |Beacon Hill Park
& | Hillside Centre

g | Victoria General

Show All Features

L Locations — Features Total: 14, Filter... = O
. .
J\FE B &
W | abchame ¥ |=| £ | |abc * || Update al
Mame Latitude Longitude
1 (YYd 43,65255013 -123,4297931
2 |Swartz Bay 46.68812438 -123.4146051
3 |PKOLS 45.49346443 -123,3422378
4 |Royal BC Museum 46.42113463 -123.3673963
Rovyal Jubilee
5 Hospital 45.43380085 -123,3275827

Update Selected

x

Different location, same coordinates

= Mame Latitude
] 43.65255013
Swartz Bay 48.68812438
jUVIC Exchange
PKOLS 43.49343443
Royal BC Museum 43,42113463
Royal Jubilee 43,43336085

43.4661241 -123.3088589

43.408105

48.44752084

43.46851697

-123.358701

-123.334211

-123.433163

e —— |

Hospital
UVIC Exchange

Beacon Hil Park
Hillside Centre

Victoria General

Show All Features _

48.4661241 -123.3088589

43.408105

48, 44752084

43, 46851697

Update All
Longitude
-123,4297931

-123.4146051
-123,3422378
-123.3673963

-123,3275827

-123,3568701
-123.334211

-123.433163

3

Update Selected

a

~

UVIC Exchange

Can calculate new X and Y coordinates with Field Calculator (next slide)

29



Change Locations Lat/Long with Field Calculator

*In Layers, right-click on Locations, Open Attribute Table

*Select Field Calculator

* Check Update Existing Field,
choose Longitude from the drop-down
* In the Expression box, type $x (because x-longitude)

* Click Apply but not OK yet (next slide..

toLayers)

- BusRoutes [38]
| CRD _Neighbourhoo
:" OpenStreetMap

°° y Show in Querview
v Show Feature Count
ai) Show Labels
Copy Layer
Rename Layer
(| Duplicate Layer

[} Remove Layer...

Move to Bottom

)

Q Locations — Field Ca

culator
Only update 0 selected features
Create a new field
Create virtual field
Output field name

Output field type

Output field length | 10

Expression Function Editor

L= L L

)

=|+] -

Preview: -123.358701

L
W“Ia
‘ . =

¥

4 B

abc Mame v =

MName
Royal BC Museum

Royal Jubilee
Hospital

UVIC Exchange

~~ Show All Features

abc

Latitude
48.42113463

43.43386085

48.4661241 -123.3088589

Longitude
-123.3673963

-123,3275827

a T E

-

.hr._ : : T

» ) B AE
g D B :

Update All || Update Selected

-

Integer {32 bit)

A AL [

Feature n Hill Park | = F‘

Precision |3

rTTTTTTTTY

v | Update existing field

1.2 | ongitude

Show Help

feature -
geometry
id

row_number
Aggregates
Arrays

Color

Conditionals
Conversions

Date and Time
Fields and val...
Files and Paths
Fuzzy Matching ~

OK Cancel

Help
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Change Locations Lat/Long with Field Calculator

* Now choose Latitude from the drop-down
* In the Expression box, type $y (because y-latitude)
* Apply and OK

1€
Only update 0 selected features
ul )
= Create a new field L\
Create virtual field Q @ = £ & by 33
o _ ) = I
. = g|abcname ¥ [=| £ | |abe * || Update All || Update Selected
e [T == ‘3_;_:” = Mame Latitude Longitude 1
1 |¥Y] 43.65255013 -123.4297931
Expression Function Editor
= 1 r——— 2 |Swartz Bay 43,68812438 -123.4146051
ey | 3 |PKOLS 4349348443 -123.3422378
id -
» 4 |Royal BC Museum 48.42113463 -123.3673963 Note new
¥ Arrays .
b Color Roval Jubilee
) = 5 | Hospital 48.43386085 -123,3275827 calculated
=+ -0 FL 0 C D P ¥ Conversions .
, E?Fga”ddﬁmf & |UVIC Exchange 43.46313685201... -123.312110762. . gt coordinates
Feature n Hill Park | = I3 b F!e S e
L~ iles and Paths
Preview: 48.408105 > Fuzzy Matching - 7 |Beacon Hil Park 43,408105 -123,358701 for UVIC
8 |Hillside Centre 43.44752084 -123.334211 Exchange
\ \i) You are.ediﬁng infprmaﬁon on this layer but the layer is currently not in edit mode. If you dick OK, edit .
mode il automstialy be tumed on 5 |Victoria General 48,46851697 -123,433163 point
Cancel < Apply > Help | -~ Show All Features _ =2 | E2
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Edit Locations feature names in attribute table
* Double click on “UVIC Exchange” feature name and change to “UVIC”

* Click Save Edits

I} | and then the pencil icon

* Close attribute table

¢ | to stop editing

L Locations — Features Total: 14, Filter...

@*®: =5 < 0 ¢

abcpame ¥ [=| £ | |abc * || Update all
Mame Latitude Longitude

1 |¥Y] 45,65255013 -123.4297931

2 |Swartz Bay 48.68812438 -123.4146051

3 |PKOLS 458,49345443 -123,.3422378

4 |Royal BC Museum 48.42113463 -123.3673963
Rovyal Jubilee

Hospital 48,43386085 -123,.3275827

VIC 48,46313685201... -123.312110762...

7 | Beacon Hill Park 453.405105 -123.358701

3 | Hillside Centre 48,44752084 -123.334211

g | Victoria General 48.946851697 -123.4331563

Show All Features _

- o0 ®
@ 22

Update Selected

-

Can also

Later, W

add/delete point(s)...

e will delete a bus route line...
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|Q QGIS_EditVector_ Workshop — QGIS

CHECK IN #6 ;j Save your work!

%~ abe] ﬁ.

%o
A e 7 &R
Layers B®
@ e TV&-FADL
V! @ Locations [14]
V| = BusRoutes [40]
v! [ ] cRD_neighbourhoods [102]
~ V| ™ OpenStreetMap

>~

1. Swartz B;y
R

Ew

You have:
» Moved Locations vector point feature
» Edited Feature name and attributes

If you have questions, ask!

(next: delete BusRoutes feature...)

7

L4 Tourist Attractions

A
A A
A a
Browser @® A B
DRYTHO " A
A
~ 5 Geopackage.gpkg = 1A na A
» /" busroutes r A
» ) CRD_Neighbourhoods o s A
'7 locations 5 A
~ [=) Maplayers.gpkg
» /" Streets

LR

"A

it A

. 5‘ /A\-ﬁ EquimaltPark HillsiaeCéntre \
% Royal-JubileeHospital:

A

Coordinate | -123.7032°, 48.4386° % Scale | 1:158894 | ~ h Magnifier | 100%

'/ '. ? Réy_al‘g(:‘xMuseum i
g* ‘ };;C\(én (gﬂl?ark

\
Sidney \
Islend

N \%

Willows Beach

+| Rotation |0.0° 3| VIRender #EPSG:3157
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Activity #7

Q




Delete BusRoutes feature
We want to delete Route 76 from the map and BusRoutes attribute table

* In Layers, right-click on BusRoutes, open Attribute Table

* Click on header for “route _id” once to sort acscending, and then again to sort descending
* Find the two rows with “route 1d” 76-Vic and select both features by clicking on one row header number,

holding CTRL or Shift key, and clicking the other

Layers

@ ® TV &~ & O
v| @ Locations [14]
BusRoutes [40] g
v| || cRD_Neighbourh|

~ | 3" OpenStreetMap Zoom to Selection

c.?] Show in Qverview

v | Show Feature Count

w5 Show Labels

! Zoom to Layer(s)

Copy Layer
Rename Layer
ﬂ:_‘ Duplicate Layer
Q Bemove Layer... <
Move to Top
Mowe to Bottom

/ N

o B8 Open Attribute Table  p

C! BusRoutes — Features Total

o .l
¥ P

B & »

shape_id service_id -

11 26909 S-VIC
2 20912 94IC
3 26964 9-VIC
S s 31811 | 9VIC
3 75-VIC

|

7 18815 7-VIC

-~ Show All Features _

3799.000000000...

3799.000000000...

3799.000000000...

3797.000000000...

3797.000000000

3874.000000000...

¥

e e o ——

™
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Delete BusRoutes feature
* Click pencil icon |/ to start editing
* Route 76 will be selected on screen (yellow with red x’s)

* Click garbage can icon @ to delete features from the map and attribute table
* Select Delete 2 Features in pop-up

F Y

A

i B0,

) BusRoutes — Features Total: 40, Filter... - O X r ‘L e I'_I “Lﬂ_ﬂ
f _ _ Q Delete 2 features from layer "BusRoutes™ >
s\ 1 2 B & & » )
123shape * [=| £ | |123 ~ || Update All || Update Selected 2 selected features are about to be deleted. Would you like to continue?
shape_id I'OLJtE_id - serui::e_id m* Dnn't Shnw ﬂ-"S message again
1 26909 SVIC 3795,000000000... 1057134
- 26912 9VIC 3799.000000000... 1057193 ((Delete 2Features ) Cancel 0
3 26964 3-VIC 3795,000000000... 1057134
4 31811 9-VIC 3797.000000000... 1057195

6 3874.000000000... [ 1049483
1 3

- Show All Features _

il = P - P
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Delete BusRoutes feature

* Right-click on BusRoutes to Save Layer Edits
* Right-click on BusRoutes again to Toggle Editing (turn off editing)

v @ Locations [14]

/" BusRoutes [38]
v | | cRD_neighbour
v| " OpenStreetMap

}?" Zoom to Layer(s)
Zoom to Selection
t‘?, Show in Qverview
| Show Feature Count
& Show Labels
Copy Layer
Rename Layer
|L__| Duplicate Layer
Q Remove Layer...
Move to Top
Mowve to Bottom

~ Open Attribute Table

v @ Locations [14]
/" BusRoutes [38]
v | | cRD_neighbour
V| i OpenStreetMag

£ Zoom to Layer(s)
Zoom to Selection
ﬂg Showe in Qwerview
v | Show Feature Count
wd Show Labels
Copy Lavyer
Rename Layer
L] Duplicate Layer
Q Remove Layer...
Mave to Top
Maove to Bottom
-~ | Open Attribute Table
Toagle Editing
B Save Layer Edits

W — Busﬂuutes([ﬁ)

Note BusRoutes now has 38 features
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|Q QGIS_EditVector_ Workshop — QGIS

CHECK IN #7

Save your work!

N | &9

5 &

Layers (=]E3]
« @l ® T 2 3= )

V| @ Locations [14]

V| — BusRoutes [38
V! [ ] crD_neighbourhoods [102]
~ v # OpenStreetMap

You have: .

* Deleted BusRoutes feature
from map and attribute table

A A
2 A -
Browser @® o A
oev®e e 3
2
~ ) Geopackage.apkg & 145%a 4
» /" busroutes "
» ' CRD_Neighbourhoods o %
2 locations A A
~ & Maplayers.gpkg
» /" Streets

L4 Tourist Attractions

trl+K

B tlOR K-8-§-0- QEHI B &6
AN LR QQ > & |

il [l

~
-

If you have questions, ask!

Swar\z B;y
Ry

| (next: create new
CRD_Neighbourhoods polygon...)

Islond )

= S—
Victoria General ‘ \\“‘-’.
i Swan Lake UVI \’
Co'stco ...—d u M \

ey

ca, & Equimalt Park Hillside;Céntre N
u S h
% Royal-]ubee Hospital Willows Beach
) > A
y "‘.’ S OB Koyl B Museum ;
A : Beacon Hill Park
~ 2

Coordinate | -123.7063°, 48.5785° % Scale | 1:158894 | v - Magnifier | 100% < | Rotation |0.0° %V Render “®EPSG:3157
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Activity #8
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Create new CRD_Neighbourhoods polygon feature

Add new Neighbourhood polygon feature to CRD
*Zoom to SW of CRD

Sooke Hills
Wilderness
Regional
Park

40



Create new CRD_Neighbourhoods polygon feature
* In Layers, select CRD_Neighbourhoods and click the pencil icon to turn on editing |
* Select Add Polygon Feature || and ensure Digitize by Segment is selected | . I
* Click to place a vertex, continue to make a simple rectangular neighbourhood
 Right-click to finish the shape

J
Y * i —
) *OGIS_EditVector_Workshop — QGIS Sooke Hills
Project Edit View Layer Settings Plugine Vector Raster Database Web Wilderness
g I/ {m + Regional
Y || I
ﬁ” 4’ f f Park

e
4
< | [0
N | B
T
=
1=
b
0

N%%%%@@@%%@O v
Layers £ LA \
¢ i T &8 &0

v @ Locations [14]
v | — BusRoutes [38

Ed crRD Neighbourhoods [1021 » 3 ¥ ™

~ || " OpenStreetMap i




Add new CRD_ Neighbourhoods polygon attributes

When you right-click to finish the shape, the CRD_Neighbourhoods Feature Attributes pane will pop up
*Change fid to “103” (CRD_Neighbourhoods already has 102 features) and LA NAME RE to “New Nbhd”
*Click OK

* The new polygon will appear on the map Q

*Click Save Edits | '} land then the pencil icon | / |to stop editing NEEREY O& o0,

o~

() CRD_Meighbourhoods - Feature At... O *

<H> v

OBIECTID

PERIMETER.

MUMICIPALI

i AREA_HA

| LA MAME_RE |Mew Nbhd

| | Shape_area

| Shape_len LL f

McGanald .lf f
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|Q QGIS_EditVector Workshop — QGIS = a

CHECK IN #8 ¢ 4 Save your work! eE%2B-=-§

CQRNERERE QQ > &

[F)
=l
fl

«
[S

«
<

4

Layers ® ) A ! = -

o l o V. &~-8 70 y . Swartz ﬁay
e _ 1 p If you have questions, ask!
™

V! [ ] cRD neighbourhoods [103]
~ V| ¥ OpenStreetMap

[Lpr- (next: create and calculate new
You: | ‘ / CRD_Neighbourhoods field...)
.
* Added a new polygon feature to P .
slo
. 3
CRD_Neighbourhoods \
l \
Browser (2]E3] 2 \
QReY®O ,
= Elk/Beaver Lake =N
Favorites = —d @ ‘\
» [I" spatial Bookmarks s SN
» [# Project Home
» [&] Home A e ‘\
» [ ¢\ (Windows) PKOIS 2 \c
» [ H:\ (gabriellewade) T
5w\ @ibr) '\1_
> 3 kS
£ '6,: ;S::::S:ge A A Vlctona General Swan Lake A\
@ postoresaL o - Cobtco W? UVIC\\’ \ ‘
i sap HaNA i iy A
P Ms SQL Server A Pt / 2 i\‘ S Eqmmalt Park o Hillside.Centre! \\
@ orad A A J # N\
b~ Wr;S;lMTS : z ' Royal: ]ubnlee Hospuil Willows Beach N
P P S > Al A y
; \s,::r;sﬂes i p o ‘* ‘/ w#‘ﬁ‘ 'Royal’BC-Museum i
v I XYZ Ties i '\/(4 \
Mapzen Global Terrain ¥ Beacon Hill Park
o2 ]
222 OpenStreetMap 4 /
@ wcs < ;i A /
T Ctrl+K) Coordinate | -123.5202°, 48.4642° % Scale |1:158894 |~ | (@ Magnifier | 100% < Rotation |0.0° 3| VIRender #®EPsc:3is7 @




Activity #9

Q




Calculate CRD_Neighbourhoods area
* Right-click on CRD_Neighbourhoods, Open Attribute Table

* Click the &l icon to open Field Calculator

* This tool lets us create and calculate new fields or update existing ones

Layers =]
¥ lm 'i__ w:- Ell ¥ 1 1 Il

v @ Locations
v | — BusRoutes

Fd CRD Heighbourhoods [103] g= =

) Zoom to Layer(s
+* || " OpenStreetMap # £ ver(s)

Zoom to Selection
t‘?] Show in Qverview
| Show Feature Count
& Show Labels
Copy Layer
Rename Layer
|L__| Duplicate Layer
Q Remove Layer...
Move to Top
Move to Bottom

o B Open Attribute Table

‘ Q CRD_Neighbourhoods — Features Total: 103, Filtered: J03, Select
ik A B &
123 fig * | =| £ | |123
| fid M OBJECTID PERIMETER. MUNICIPALT
‘1 103 MNLELL MNLEL | MLEE
2 102 133 8777.24307 Esguimalt
3 101 111 9377.67695 | Colwood
4 100 110 10232.60456 Oak Bay
|5 99 109 8353,20166 | Victaria
6 98 108 11451.72085 Victoria
4
- Show All Features _

LA_NAME_RE

Mount Work
Panhandle
South Colwood
South Qak Bay
Fairfield

James Bay

Shape “

52728
46469
22695
27195

24005 _

. S—

45



Create and calculate a new Field

*Check “Create a new field”

*Type “Area_m2” in Qutput field name

*Leave Output field type as “Integer (32 bit)”

*Type $area in the expression box or find it in
the Geometry drop-down and double-click to

add it to expression box
*Click OK

C ~

() CRD_Meighbourhoods — Field Calculator

Only update 0 selected features

Create virtual field

: Output field name  |Area_m2

Output field type | 123 Integer (32 bit)

Output field length |0 Predision | 3

Expression Function Editor

| = ||+ )
Feature |Airport s F‘

| Preview: 45643525.692472698

{d vy v v v¥v¥vwvwvwvyrwvw

Show Help

row_number =
Aggregates
Arrays
Color
Conditionals
Conversions
Date and Time
Fields and Val...
Files and Paths
Fuzzy Matching
General
Geometry
affine_tr...
angle_at...

“Ii da...

area
azimuth
bearing
boundary
bounds
hounds h |7

Update existing field

Returns the areg of the current feature. The
area calculated by this function respects
both the current project’s ellipsoid setting
and area unit settings. For example, if an
ellipsoid has been set for the project then
the calculated area will be ellipsaidal, and if
no ellipsoid is set then the calculated area
will be planimetric.

Sarea

®iarea —42

Cancel Apply Help
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*New Field (Area_m2) will be visible as an attribute table column
and area of all CRD neighbourhoods will be calculated

*Save layer edits

=]

* Close attribute table

and stop editing

L

;.’r__,

- I.ll\-. fr { .F' ! =
(2 crD _Meighbourhoods — Features Total.... — O @
, ]
( )‘ B & a T »§
w2afd v ~ | Update All || Update Selected |
| ]
o =_area Shape_len area-ha - l
ia
" 4 2397.3899 18768.8877014 1033.073 10330907
5 1784.8603 25151.0132555 1070,852 10640027
& p34.37M42 18566,1734751 897,432 8958632
7 p23.71204 14349.3474923 382,973 3735388
‘ b
- Show All Features _ = [ EE
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|Q QGIS_EditVector Workshop

CHECK IN #9 |

»~| Save your work!

MRE-RRORRR2RP
Layers B®
@@ V&AL
V! @ Locations
V| — BusRoutes

v [ | (RD meighbourhoods [103]
~ V| ™ OpenStreetMap

You have:

e Created and calculated a new field in
CRD_Neighbourhoods

Browser @®
QY ®HO
~ ¥ Spatial Bookmarks -

[ Project Bookmarks

[ user Bookmarks
» [% Project Home
» [&] Home A
» [[7 C:\ (Windows)

KA LOORZ E-8-G-
K~ I B SRS
L}TV Od? 00?
| S?waItZB;y
' N
N .
-
! \\,

>

Elk/Beaver Lake

L

A > i S Hillside,C: N
~ [5) Geopackage.apkg 2 ik e 4". 4‘ B, N m,.n_‘a{' Park \‘,;
» (9 CRD_Neighbourhoods A ,A 2 Royal‘Jubilee;Hospital Willows Beach
/£ Spatialite A4 %4 4 ’ 3 g 45‘\\1.1
@ postoresaL F [a  ad ’ f Lk MR oyal BC-Museum 3
il sap HANA . JNS * 2
i STAC A A A Béacon'Hill Park
» ’ MS SQL Server . /\1 [
» @ oOrade A A
B snac e ¥

Coordinate | -123.7172°, 48.6602° % Scale | 1:158894 | ~ h Magnifier | 100%

T BB

>
PEOLS

A - Victoria General ‘ H\ ";-':
» E H:\ (gabriellewade) . A X co|s o, W58 ,‘,"‘ Swan Lakeme G \
3 w:\ @ibr) A A A = z ' . '\ 2
v ﬁ” GeoPackage & Pl f ¢ %\' entre

V- OEHIE-=-P 6
Q@ - -

If you have questions, ask!

(next: Export and save all
vector data as .gpkg...)

Sidney. \
Islend

+| Rotation |0.0° +| |V Render € EPSG:3157
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Activity #10
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* Able to export individual layers to existing geopackage (e.g. Geopackage.gpkg)

but want to save layers style (symbology)...
» Will use Package layers tool instead (which can save layers style)

v| [ | cRD_Neighbou
~ |v| B OpenStreetMa

Zoom to Selection
2 show in Qverview
Show Feature Count
| Show Labels
Copy Layer
Rename Layer
D Duplicate Layer
[[] Remove Layer...
Move to Bottom
QOpen Attribute Table
/' Toggle Editing
Filter...
Change Data Source...

Set Layer Scale Visibility ..

Layer CRS

Save Features As...

Layer name |locations

EPSG:4326 - WGS 84

EditVe... ~ Search EditVector_TESTDATA 0
~
I Mame Statu
——
@Geopackage.gpkg) @ I
File name: | Geepackage.gpkg v|
Save as type: GeoPackage (".gpkg ".GPKG) ~
# Hide Folders Save Cancel
v | Add saved file to map OK | Cancel | |T|p

Layers - [l @ save Vector Laye
¢y 0 ® TV &~ & Q i
W Format GeoPackage -
Locations Zoom oL [ o i
' | ile name
v| — BusRoutes oom ayer{s}

e d

50



Package vector layers into a geopackage

Package all vector layers (.shp, .geojson, .gpkg) into a single new geopackage

*Open Processing Toolbox and search for “package layers”; double-click on Package layers to open

* Click the three dots under “Input Layers” and check

* BusRoutes, CRD_Neighbourhoods, and Locations layers

*Click OK

o5
ut

'%f?%

o &
M
m
E}

Processing Toaolbox

'*'q: =1 (L) E

), package

&

f
| (3} Database - Package Layers
Qe Lay

Parameters Log

4 Input layers

["d EusRoutes
v CRD_Meighbourhoods [EPSG:3157]
Locations [EP5SG:4326]

Select Al
Clear Selection
Toggle Selection
Add File(s)...

Add Directory ...
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Package vector layers into a geopackage

* Make sure “Save layer styles into Geopackage” and f -
(2 Database - Package Layers
“Save layer metadata into Geopackage” are checked — ) Peorm—
arameters og ackage layers
b ThlS Wlll keep layer StYllIlg When addlng Input layers 'ticlgcefilg|I||t]|:£n:;1!f£|§sgéZL;r:Ef;;;s::satg:‘géaem and packages them

3inputs selected

Overwrite existing GeoPackage

geopackage layers back into QGIS
V| Save layer styles into GeoPackage

* Click three dots under “Destination GeoPackage”,

V| Save layer metadats into GeoPackage

Save tO ﬁle, naVlgate tO WOTkShOp fOlder, SaVe aS Export related layers following relations defined in the project
Destination GeoPackage
(13 b 2
CombinedGeopackage”, Save
* Run and close when Complete Q Sove e
“ v <« Desktop » QGIS EditingVectorData ~ G Search QGIS EditingVector.. @
Organize * Mew folder = - o
QGIS_EditingVectorData Name " Status Date I
IntreQGIS_RasterData l EditViector_TESTDATA = 10/3
File name: ‘ CombinedGeopackage V|
Save as typer GeoPackage files (".gpkg) R
+ Hide Folders Cancel
0% Cancel

Advanced = | |Run as Batch Process . ¢‘@ Help




Add CombinedGeopackage

Layers (& 3]
o Ml ® T &~5 & O
v| @ Locations [14]

¥ | — BusRoutes [38]

v/ | | CRD neighbourhoods [103]
* |v| I OpenStreetMap

«In Browser find Geopackage heading
-Right-click Geopackage and select New Connection

-Navigate to workshop folder and select

Browser e
QET®HO CombinedGeopackage.gpkg, Open
Favorites
b |V spatial Bookmarks Q C Dk
L4 E"I Project Home S
b [&r] Home
- e “ Des.. » QGIS_. 4 Search QGI5_EditingVector.. @
by (windows)
b a iellew
L H:\ (gabriellewade) Organize = New folder =~ O @
3 ik
MName
Mew Connection.. <% Home
QGIS_EditVectorWorkshop_Data
' 5 oL Create Database... A Gallery
ostgresQ dmbinedf}eopackage.gpkg
> @ Gabrielle - University of Victoria | S — —
File name: |C0mbinedGenpackage.gpkg V| GeoPackage Database (".gpkg) ~
Cancel
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Add geopackaged layers

Layers (= ()
L5 ._flﬂ 5] h‘f, i 8 _f ﬂ . .
*In Layers, uncheck Locations, Busroutes, and CRD Neighbourhoods
locations [14] -
BusRoutes [38] .
CRD_Neighbourhoods [103] * In Browser, expand CombinedGeopackage.gpkg

* " OpenStreetMap
* Add BusRoutes, CRD_Neighbourhoods, and Locations to map

Browser Bx by double-clicking each one
ST ®O
Eavorites * Note added geopackage layers have saved styles/symbology
| .
b Spatial Bookmarks Layers ()
* [% Project Home
¥ [¢r] Home o« @l ® T &~ & L
b [ c:\ (Windows) v Locations
¥ [ H:\ (gabriellewade) W usRoutes
B
Eﬁ Wi -':“tl':E; v CRD_Neighbourhoods
' (_EEDPE' .ge locations [14]
=~ CombinedGeopackage.gp — BusRoutes [38]
¥ %/ BusRoutes
. |:| CRD_Neighbourhoods [103]
b L~ CRD_Meighbourhoods + || " OpenStreetM
Locations i pemmE P >




Congratulations!

You can:

* Load and edit vector files

* Shapefile, GeoJSON, geopackage

* Change Symbology of vector layers
* Edit vector layers using digitizing
* Edit vector layer attribute tables

 Package vector layers into a Geopackage (.gpkg)




. MY | Iniverc
Resources going forward: g UNIVersity | | ibraries

= of Victoria

QGIS — used in workshop today:

*QGIS Tutorials & Tips: https:// www.ggistutorials.com/

*QGIS Training Manual: https://docs.qgis.org/3.40/en/docs/training_manual/index.html
*QGIS User Guide: https://docs.qgis.org/3.40/en/docs/user_manual/index.html

Find data:
*GeoSpatial Data Guide: http://libguides.uvic.ca/geospatialdata

Questions or problems:
*UVic Geospatial Librarian (danielbm(@uvic.ca), YCW Geospatial Intern (gabricllewade@uvic.ca), or KULA

k333 University
of Victoria | G&08raphy

Geospatial Assistant (jeronimo.elenes@gmail.com)

UVic full semester GIS courses in the Department of Geography:
*GEOG222 — Intro to Maps and GIS
*GEOG328 — GIS Analysis

GIS Skills and Mapping Micro-certificate (36 hours)

*https://continuingstudies.uvic.ca/science-and-the-environment/programs/gis-skills-and-mapping



https://www.qgistutorials.com/
https://docs.qgis.org/3.40/en/docs/training_manual/index.html
https://docs.qgis.org/3.40/en/docs/user_manual/index.html
http://libguides.uvic.ca/geospatialdata
https://continuingstudies.uvic.ca/science-and-the-environment/programs/gis-skills-and-mapping
https://continuingstudies.uvic.ca/science-and-the-environment/programs/gis-skills-and-mapping
https://continuingstudies.uvic.ca/science-and-the-environment/programs/gis-skills-and-mapping
https://continuingstudies.uvic.ca/science-and-the-environment/programs/gis-skills-and-mapping
https://continuingstudies.uvic.ca/science-and-the-environment/programs/gis-skills-and-mapping
https://continuingstudies.uvic.ca/science-and-the-environment/programs/gis-skills-and-mapping
https://continuingstudies.uvic.ca/science-and-the-environment/programs/gis-skills-and-mapping
https://continuingstudies.uvic.ca/science-and-the-environment/programs/gis-skills-and-mapping
https://continuingstudies.uvic.ca/science-and-the-environment/programs/gis-skills-and-mapping
https://continuingstudies.uvic.ca/science-and-the-environment/programs/gis-skills-and-mapping
https://continuingstudies.uvic.ca/science-and-the-environment/programs/gis-skills-and-mapping
https://continuingstudies.uvic.ca/science-and-the-environment/programs/gis-skills-and-mapping
https://continuingstudies.uvic.ca/science-and-the-environment/programs/gis-skills-and-mapping
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