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Upper Toolbar: Project > New

= Untitled Project — QGIS
AisfZadl Edit  View Layer

Settings  Plugins

Ctrl+ M

Vector HRaster [Database Web Mesh MMOGIS  Processing Help

PARP, FR Be LD

Mew from Template 4
Open... Ctrl+0O N
Open From b
Open Becent 4
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- () Project Properties — CRS X
[ ] o 1
* Upper foolbar PI'OJECt > ‘ s Conmt e sy (59
n
General Mo CRS {or unknown/non-Earth projection)
- —~
> H Metadata Fiter | Q 2291 a
. Recently Used Coordinate Referé
E View S Coordinate Reference System Authority (D
. . MADE3{CSRS98) / Prince Edward lsl. Stercographic (NADE3) EPSG:2291
(&) Untitled Project — QGIS
Edit View Layer Settings Plugins Vect
b Transformations
MNew Ctrl+M g
MNew from Template , ¥ Default Styles
Qpen... Ctrl+ O ) Sources
Open From 4 g Relations
Open Recent 4 Variab ] 4
Fanianies lefined Coordii Refi Syst Hide deprecated CRSs
Close
Coordinate Reference System Authority ID
EI save Ctrl+5 - m Projected Coordinate Systems
[ Save As.. Ctrl+Shift+S ” Lambert Conformal Conte S— S
Save To ¥ c Temporal ~ Oblique Stereographic Altemative
) MNADA3(CSR598) / Prince Edward Isl. Stereographic (NADE3) EPSG:2291
Revert.. GrSVErSE MErCuLor
4 4
NADS83({CSRS98) [ Prince Edward Isl. Stereographic - =
(NADS3) / P
Properties
2 (4
. * Units: meters 4 L\f m
* Static (relies on a datum which is plate-fixed) L — =
* Celestial body: Earth — \_\ %JZ?/ =
» Method: Oblique Stereographic Alternative :_j T B
- K =
(CSRS98)’ and hit ‘OK’ - B
[
| oK | Cancel Apply Help
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Upper Toolbar: Layer > Add Layer > Add Vector Layer

() *Untitled Project — QGIS

Project Edit View Settings  Plugins Vector Raster Database Web Mesh MMOGIS  Processing Help
— = ﬂgata Source Manager Ctrl+L ., P |
[ & @ | PR e tloR
reate Layer I

ﬂ @ ¥'m; 4 Add Layer ! , Add Vector Layer... Ctrl+Shift+V

Embed Layers and Groups... .n Add Raster Layer... Ctrl+5Shift+R
. . @1 Add from Layer Definition File... E¥ Add Mesh Layer...
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Q Data Source Manager | Vector =
g

 Under Source > Vector Dataset(s) hit m ©rt Oy Omptom. O e

the ellipsis(..]. .
 Browse to the folder with the Prince e .
Edward Island shapefiles. I o

» Select ‘coastline polygon.shp’ and hit

Source

Delimited Text
SIS IS (2} Open OGR Supported Vector Dataset(s)

fobackane « v s> Oded Zrachia > OneDrive - Tel-Aviv University » GIS > QGIS Workshop » v O O Search QGIS Works

Spatialite

> MSSOL I Deskiop » Files . . @ 11_-"22{_-"33'31 1_1 18 AM File fo.lder )
D 1935 inventory_region.dbf @ 11272010 238 PM DEBF File 3373 KB
¢ 9 h ¢ pJ Oracle ¥ Downloads  # [7] 1935 inventory_region.prj @ 1/12/2010 2:58 PM PRI File 1KB
O pe n t e n Ad d . - Documents & [7] 1935 inventory_region.shp @ 1/12/2010 2:58 PM SHP File £9,303 KB
Lﬁ. Virtual Layer [= Pictures # [ 1935 inventory_region.shx ) 1/12/2010 2:59 PM SHX File 450 KB
SAP HANA @, OneDrive - Tel-Aviv D coastline_polygon.dbf @ 10/7/2013 11:31 PM DEF File 1KE
Original Data D coastline_polygon.prj @ 772013 11:31 PM PRI File 1KB
TS pythonProject D coastline_polygon.shp @ 10/7/2013 11:31 PM SHP File 23,667 KB
Test D coastline_pelygon.shx @ 10/7/2013 11:31 PM SHX File 2KB
D lot_township_polygon.dbf @ 5/13/2015 6:40 PM DBF File 10 KB
@ OneDrive - Tel-Aviv L D lot_township_polygon.prj @ 5/13/2015 2:08 PM PRI File 1KB
I This pC D Iot_townsh?p_polygon.sbn @ 5/13/2015 6:40 PM SBMN F-ile 4 KB
- D lot_township_polygon.shx @ 5/13/2015 6:40 PM SBX File 1KB
|_j’ MNetwork D lot_township_peolygon.shp @ 5/13/2015 6:40 PM SHP File 16,194 KB
D lot_township_polygon.shx @ 5/13/2015 6:40 PM SHX File 3 KB
Vector Tile o -
File name: |coast|ine_po|ygon.shp v| All files (*)

<




QGIS should now display the
Island’s coastline.

A colored background is
usually added by default.
Follow next steps for some
basic design options.

0°02 NHN NXY
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* In the Layers menu (bottom left) double
click on the layer (‘coastline_polygon’).

Layers F3

Ml ® T &~ & O

coastline polygon

« Go to Symbology > Simple Fill > Fill Color.
* Pick “Transparent Fill’ then hit OK.

l () Layer Properties — coastline_polygon — Symbology

E Single Symbol

;{:\'\ Source

‘ Symbology

- [ Fn |E|

[ simple Fill

Symbol layer type| Simple Fill

Fill color
Fill style
Stroke color
Stroke width
Stroke style

Join style

Offset
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QGIS should now display the ;
Island’s coastline without Y
background color.
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@ Data Source Manager | Vector x

« Choose Add Vector Layer again from the Ol - |
upper toolbar and hit the ellipsis in Vector  §
Dataset(s). s [

Encoding Automatic -

_IEEEILI-”“E':‘ (2} Open OGR Supported Vector Dataset(s)
X
- -
* Browse to the folder with the Prince  coraoe N e — To|[ 5 smagsw
Spatialite Organize = MNew folder == -
- _ MName V Status Date medified Type Size
Edward Island shapefiles agesc [ S
[] 1 Deskt » D PEl_placenames.shx @ 1/31/2013 447 PM SHX File TKB
eskto
. 4 : P D PEl_placenames.shp @ 1/31/2013 447 PM SHP File TKB
- ¢ ) orac | & Dovwnloads [ PEI_placenames.qpj e} 1/31/2013 444 PM QP! File 1KB
Oracle y
+ Click on ‘PEI_ HYDRONETWORK.shp’ [ooclll | ‘== neomr S
—_— ' /. =] Pictures # [ PElplacenames.dbf e 1/31/2013 447 PM DEF File 1KB
@ OneDrive - Tel-Aviv D PEI_highway.shx @ 1/31/2013 441 PM SHX File 3KB
-
and h It ¢ O en b then ¢ Ad d b) SAP HANA Original Data [ PELhighway.shp o] 1/31/2013 441 PM SHP File 103 KB
. g . pythonProject [ PEI_highway.qpj ® 1/31/2013 £41 PM QPI File 1KB
Al _ [ PELhighway.prj 1/31/2013 441 PM PRI File 1KB
e
D PEI_highway.dbf @ 1/31/2013 441 PM DEBF File 20KB
@ OneDrive - Tel-Aviv L D PEI HYDROMETWORK.sh @ 2/16/2011 428 PM SHX File 145 KB
1 This pe = PEIHYDROMETWORK.s @ 51072011 .22 AM XML Document 4KB
—1 This
- D PEI HYDROMETWORK.s @ 2/16/2011 4:28 PM SHP File 29717 KB
|_ﬂ Metwork D PEIHYDROMNETWORK sbx @ 2/14/2011 12:38 PM SBX File 10KE
D PEIHYDROMNETWORK. sbn @ 2/14/2011 12:38 PM SBM File 185 KB
iogie File name: | PEI HYDRONETWORK.shp V] Ansites ()
GIS REST




* QGIS should now display the hydrological
data of Prince Edward Island.

* |If the default color is not to your liking,
double click on the layer and go to
Symbology.

« Choose an appropriate color (preferably
blue).
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@ Data Source Manager | Vector

« Choose Add Vector Layer again from the =
upper toolbar and hit the ellipsis in Vector g
Dataset(s).

* Browse to the folder with the Prince
Edward Island shapefiles.

* Click on -
“1935 inventory_region.shp’ and hit
‘Open’ then ‘Add’.

Features

Point Cloud

Delimited
Text

GeoPackage
. Spatialite

PostgreSOL

SAP HANA

WCS

Vector Tile

\rcGIS REST
SETVEr

m g

® File Directory

Encoding

Source

Database

Protocol: HTTP(S), doud, etc.

Automatic

Viector D ) |

Organize «

# Quick access
[ Desktop »
‘ Downloads b
Documents b
[&] Pictures -
@ OneDrive - Tel-Aviv
Original Data
pythonProject
Test

@ OneDrive - Tel-Aviv L
[ This PC

|_j MNetwork

MNew folder

(2} Open OGR Supported Vector Dataset(s)

File name: | 1935 inventory_region.shp

+ > Oded Zrachia » OneDrive - Tel-Aviv University » GIS » QGIS Workshop » v | D 2 Search QGIS Wor
Bz -

Mame : Status Date modified Type Size

[ 1FI INWENLUTY _TEYIUTLET) L 11y U 2500 FIVIE FrJ e [N =
D 1935 inventory_region.shp @ 1/12/2010 2:58 PM SHP File 69,303 KB
D 1933 inventory_region.shx @ 1/12/2010 2:58 PM SHX File 450 KB
D coastline_polygon.dbf @ 10/7/2013 11:31 PM DEBF File 1KB
D coastline_polygon.prj @ 10/7/2013 11:31 PM PRI File 1KB
D coastline_polygon.shp @ /2013 11:31 PM SHP File 23,667 KB
D coastline_polygon.shx @ SHX File 2KB
D lot_township_polygon.dbf @ 5/ DEBF File 10KB
D lot_township_polygon.prj @ PRI File 1KB
D lot_township_polygon.sbn @ SBM File 4KB
D lot_township_polygon.shx @ SBX File 1KB
D lot_township_polygon.shp @ J SHP File 16,194 KB
D lot_township_polygon.shx @ 3/2015 6:40 PM SHX File IKB
D nat_park_polygon.dbf @ 2013 11:32 PM DEBF File 1KB
D nat_park_polygon.prj @ 2013 11:32 PM PRI File 1KB
D nat_park_polygon.shp @ 10/7/2013 11:32 PM SHP File 335KB

v || Aifites



* QGIS should now display a dense map
showing the land use of Prince Edward
Island in 1935.

 Follow next steps to represent different
categories of land use on your map.




* Let’s look at the data contained within the
1935 inventory region’shp file by loading

Its attributes.

(YPAP) 0°3°°DKM N2

Layers (3]

{(m'.mau'_?;ﬁﬂ

| 4 Zoom to Layer(s)

Zoom to Selection
t‘?, Show in Qverview
Show Feature Count
i Show Labels
Copy Layer

« To do so, right click on the layer in the Layers

L] Duplicate Layer

menu and hit ‘Open Attribute Table’. 2 Remove Laye..

MMowve to Bottom

B Open Attribute Table
/ Toggle Editing
Filter...

Change Data Source..
Set Layer Scale Visibility...
Layer CRS

Export

Styles

Add Layer Notes...

Properties..,
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Q 1935 inventory_region — Features Total: 57553, Filtered: 57553, Selected: 0

 Looking at our attribute table, the last TLLEE SPEDLYESP EEEE E P&

. . . KE - MAP STAND LANDTVPE SPECIES ORIGIN AREA LANDUSE

CO I u mn Contal ns d Iffe rent Categorles Of 6338 | 12741611_35 127 41611 55 NULL NULL 9754 FOREST

6330 |12743391_35 127 43301 CL 320.188 | DEVELOPED
I an d use as reco rd ed i N 1 9 3 5 : fo rest : 6340 |12743521.35 127 43521 SH NULL NULL 1761 FOREST

6241 | 1274403135 127 44081 CL 12454 DEVELOPED
d eve I 9] p e d : Wet I an d : etC . 6342 | 127453135 12 74531 5§ NULL NULL 17.730 FOREST
6243 |12746301_35 127 46301 CC 2.583 FOREST

° We S h al I fOC us on fO rest cover. C I ose 6244 |12747071_35 127 4707 L NULL NULL 23.051 DEVELOPED
6245 |12747351 35 127 47351 CC 4630 FOREST

the attrl bute tab I e and dOUb I e CI |Ck on 6346 |12748041 35 127 43041 RD NULL NULL 0.106 DEVELOPED

] ] 6247 |12748101_35 127 48101 RV OF 3.653 REVERTING

the Iayer (‘ 1935 Inve nto ry reglon ,) 6248 |12749311.35 127 49311 S5 ws OF 10.240 FOREST
o o 6349 | 1275000135 127 50001 CC 3.912 FOREST
th en g 0] tO Sy m b 0] I 0] g y 6350 |12750151.35 127 50151 CC NULL NULL 0.742 FOREST
6351 |12750431_35 127 50431 SH 2.115 FOREST

6352 | 127506135 12 75061 CL NULL NULL 56.483 DEVELOPED

6353 |[12751131_35 127 51131 55 NULL NULL 9.815 FOREST



(YPIR) NIMALP 997 1AXN

() Layer Properties — 1935 inventery_region — Symbology X

In the Symbology menu bar that reads ‘Single
Symbol’ select ‘Categorized’.
Set Value field to ‘LANDUSE’ and Color

Ramp to ‘Greens’.

Hit ‘Classify’ (bottom left).

As we want to highlight forested areas, select
symbols for Developed land and fields with
no value and hit the red minus sign (delete).
Click ‘OK”.

REVERTING REVERTING
WETLAND WETLAND
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* QGIS should now display the extent of the
forests in Prince Edward Island in 1935.

* Try zooming in with the magnifying tool
and explore the different land uses.

 Return to full view of the island by right
clicking on any of the layers then ‘Zoom
to Layer(s)’.
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« Add another vector layer from the upper
toolbar. This time, select the file
‘PEI_highway.shp’.

* QGIS should now display the roads of
Prince Edward Island.

 As In previous layers, double click on the
layer and go to Symbology if wish to
change the color or design.




(2°277) 0°1°°9R1 N72Y

G! PEI_highway — Features Total: 261, Filtered: 261, Selected: O

 Let’s look at the type of roads included in our data by
Inspecting its attribute table.

 Looking at the first column (‘TYPE’), we can see that
our data includes both primary and secondary roads.

 Our data also includes the name of the roads
(‘NAME’) and the number of lanes in each road
(‘LANES’).

F [+ g 4 T E & [
TYPE MAME OMEWAY LAMES
1 |secondary Route 14 ULL
2 | primary Western Road 2
3 | primary Western Road 2
4 | primary Western Road 2
5 |primary Western Road 2
6 |primary Western Road 2
7 |primary Western Road 2
8 |primary MULL ULL
9 | primary Western Road 2
10 | primary Western Road 2
11 |primary Western Road 2
12 | primary Western Road 2
13 |primary Western Road 2
14 | primary Western Road 2
15 |primary Western Road 2
16 |primary Western Road 3




(2°277) N1PALP D7 XN

(2} Layer Properties — PEI_highway — Symbology

Let’s reflect the distinction between

‘primary’ and ‘secondary’ roads on our
map by opening the layer’s Symbology.
Change Symbology from ‘Single
Symbol’ to ‘Categorized’.

Set Value to ‘TYPE’ and hit ‘Classify’.

Symbol ™ Value Legend
primary primary

V| — primary_link  primary_link
V| — secondary  secon dary
v secondary_link secondary_link
v &1 e pme

Classify B | | = Delete Al

andom colors

Advanced ~
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Q Layer Properties — PEI_highway — Symbology X

= Categorized

* Double click on the symbol of the ‘primary’ ® or 2l
road in the ‘Symbol’ column.

Color ramp Random colors

Symbol ™ Value Legend
Vv primary primary

* In the ensuing window (‘Symbol Selector’) : °_ e
go to the symbols box and choose ‘topo main _— -
road’. Hit OK. '
« Repeat the action for the ‘primary_link’ g p—
symbol. s ey
S T T E




Double click on the symbol of the
‘secondary’ road in the ‘Symbol’ column.
Change color to black and width to 0.7
mm. Hit OK.

Repeat the action for the ‘seconadry_link’
symbol.

t (@ Layer Properties — PEI_highway — Symbaology

w8

r @ L
9D BME-- 6 8L
F & 2 =2 2 B2 5 = O w oz - s
s F 3 7 8 §E 2 & & s & 3 MG

Diagrams

ooooooooo

ooooooooooo

Wal
SEC
seC
Q sy
= Line
— Simple Line
ooooo 000 ]u
padity 1| 100.0 BREN
| 0.70500 2| | Milimeters ~| &
1 Al Symbals ~ | &




noann n"Mo9on
'WONTID By
22N TN NO'012IIN

(2°277) N1PALP D7 XN

* QGIS should display primary and
secondary roads on your map of
Prince Edward Island.

« Zoom in to view interchanges between
primary and secondary roads.

« Check and uncheck the different
categories in the Layers menu.




(D°277) NN

Included in the layer’s attribute table are the
names of each road.

To display them on your map, double click on the
layer (‘PEI highway) and go to ‘Labels’.

Change ‘No Labels’ to ‘Single Labels’ and set the
Value to ‘NAME”.

Set “Style’ to ‘Bold’ and color to black.

Hit OK.

() Layer Properties — PE|_highway — Labels

51 Single Labels

mmmmmmmmmm

ta
Text
Font -~ | €
Style Id KES
U € s & BE €&
Sze | 10,0000 DEES
Points ~ | €
or | . - <.
pacity 1 100.0 % AR =t
V| Allow HTML formatting
L All Setting:
Aa

Save Settings...




noann n"Mo9on
'WONTID By

22N TN NO'012IIN

0°377) NN

. a ’ A - \:‘;” 2 :‘w"' ‘. S A ] ';ﬁ‘i‘.

 QGIS should now display road labels. o g1 wic f A 3
] ] o e ¥ 5~ NI e

« Zoom in to view the position of labels B

along roads (parallel).

IR I ST B T B
&y % Ve i
" \‘ﬂu‘h"_."‘h
.» ey ’-;4._;

1 ‘ ~Ifk‘:%§‘% f; Y7, -
 Explore different styles or colors for \%@19

your labels in the ‘Labels’ menu.

e -
«- SRy .)
. X 2 V ¢




* Add another vector layer from the upper - *—‘
toolbar. This time, select the file o 8
‘PEI_placenames.shp’. — - e

 Double click on the layer and go to ‘Labels’. -
Change to ‘Single Labels’ and set ‘Value’ to g::: -
‘Placename’. o @

 Set font size to 15. Go to ‘Background’ and - -
check ‘Draw background’, then pick a suitable 4% - @
color. Hit OK. - e

W o SR ="

-
i
=l =1

a, ]
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* QGIS should now display the four major
cities of Prince Edward island.

« Zoom In to view location in relation to
roads, water, and land use.

* You can remove or add the different

layers in the Layers menu.




« To compare your representation of Prince
Edward Island to real world data go to
the Browser box and double click on

‘OpenStreetMap’.

 This will add a layer containing a world
map derived directly from OSM.

OSM 19035 RN

Browser

O&T®HO

1. Favorites

. Spatial Bookrmarks

% Project Home

[er] Home

[ Cy

[ P

[ Zn

@ GeoPackage

f Spatialite

@ Postals

i SAP HANA

P mssaL

@ Oracle

& WMS/WMTS

@ Wector Tiles

v 255 XVZ Tiles

EEE Google Earth

& wcs
") WFS / OGC API - Features
&7 ArcGIS REST Servers
3!: GeocMode

b
b
b
b
b
b

&

@l ® T o -5 QO

- |v| OpenStreetMap
v @ PEl_placenames

= W /" PEl_highway

v | = secondary_link
v | = secondary

v Bl primary_link
v | Bl primary

v

[~ 1935 inventory_region

v!| | ALDER
v | | FOREST
v! || OrRCHARD
v [ ReEVERTING
v [l wetLanp

v| — PEl HYDRONETWORK
v |:| coastline_polygon
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Double click on the layer
(‘OpenStreetMap’) and go to
“Transparency’.

Set ‘Global Opacity’ to 80% and hit OK.

Zoom out to see your map in relation to
real world data.

v~ !
A ;
S

“. =« Cavendish

I e
Tang

Summerside” Charlottetown

'~ Montague



Georeferencing

* Uncheck all layers in your project. Make
sure your display is blank.

« Add another vector layer from the upper
toolbar. This time, select the file
‘lot_township_polygon.shp’.

* QGIS should now display the township
boundaries of Prince Edward Island (est.
1764).




Georeferencing

Q Georeferencer

* In the upper toolbar click Raster >

Georeferencer.

() *PEl — OGIS

Project Edit View Layer 5Settings Plugins Vector BiES{E8 Database Web Mesh

NeaRnRY O 8

B@V.Aawm @
N-8-G-5

Browser

LT ®O

 This will open a blank Georeferencer

!&"- Raster Calculator...
Align Rasters..,

Analysis
Projections
Miscellaneous

Extraction

Conversion

tool on top of your project.

File Edit View Settings

B> 3% @ PO O2LPD

GCP table

Rotation |0.0® +| Transform: Motset  358-114

EPSG:

&



Georeferencing: Open Raster

In the Georeferencer click on File >
Open Raster.
Browse to the file

‘PEI LakeMap1863.jpg’ and click Open.

The Georeferencer should now display a
scanned map from 1863 of Prince
Edward Island with township
boundaries.

() Georeferencer - pei_lakemap1863.jpg
Edit View Settings

GGGGGGGG

File g
W > [5%% @ PEPa’e OPLP .

. ﬁi’ U A




Georeferencing: Control Points

A control point is one of various
Identifiable locations on a paper or
digital map.

It i1s used to link locations on the raster
dataset with real-world coordinates.
General guidelines: more points = more
accurate; four corners; middle of
Intersections and roads.

rows

y'=Dx+Ey+F

® columns

N

Image Space
display units: pixels

x is the column count in image space.

y is the row count in image space.

x'is the horizontal value in coordinate space.
y' is the vertical value in coordinate space.

x'=Ax+By+C ®----

Coordinate Space
map units: meters, feet, other

A is the width of the cell in map units.
B is a rotation term.

Cis the x' value of the center of the upper-left cell.

D is a rotation term.
E is the negative height of the cell in map units.

Fis the y' value of the center of the upper-left cell.



Georeferencing: Adding Control Points

* In the Georeferencer, zoom in to a point
which you can identify on both your
printed map and your GIS map.

* Click on Edit > Add Point.

 Click on the place in the printed map that
you can locate in your GIS map, then
select ‘From Map Canvas’.

Q Georeferencer - pei_lakemap1863.jpg

File Edit View Settings
W > L% @

B O 2L R o AL
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Enter X and Y coordinates (DMS (g mm ss.ss), DD (dd.dd) or projected coordinates (mmmm.mm)) which correspond
with the selected point on the image. Alternatively, dick the button with icon of a pendil and then dlick a
corresponding point on map canvas of QGIS to fill in coordinates of that point.
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 Click on the place in the GIS map which
matches the control point.

* Notice how QGIS populates the
coordinates fields.

« Hit OK. Your first control point should
now appear in the GCP table at the
bottom of the Georeferncer.
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« Before running the automated georeferencing
process, go to Settings > Transformation
settings.
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 Leave all settings as default.
« Make sure to check ‘Load in QGIS When done’.
Hit OK, then click on the green ‘Play’ button.
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Georeferencing: Play

* Check the Layers menu for your modified
map (‘PEIl LakeMap1863 modified’).

 Place the new layer below your previous
layer (‘lot_township polygon’).

* QGIS should now display your vector layer
on top of your historical map.
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Georeferencing: Symbology

(0] Layer Properties — lot_township_pelygon — Symbelogy X
Q = Single Symbol
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 To check the correlation of township boundaries
between the two maps, double click on your
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vector layer and go to Symbology. - - 'IE
 Set ‘Fill Style’to ‘No Brush’ and hit OK. - e o
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* QGIS should now display your modern
GIS layer with the historical map
behind.

« Zoom in to verify correlation between
township boundaries.

« |If the representation of boundaries is not
accurate, go back to the georeferencer
and edit your control points.
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