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Georeference and vectorize a historical map

BATTLE FRONTS -WESTERN EUROPE
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Overview of lab exercise and problem set

1. Lab exercise
a) Georeference WWI map
b) Create new vector layer for front line
2. Problem set
a) Map of WWI Western Front, relative to contemporary borders
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We will use image tracing to vectorize battle lines on a historical map

Figure 2: Vectorized front line
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... which, in turn, requires georeferencing this map
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... by creating a set of ground control points
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and applying a polynomial transformation to align it with border data
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Figure 5: Transformation result
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You will make this map for your problem set

Western Front of World War |
Battle Fronts

—— November 1918
[ Contemporary borders

Figure 6: Save as wwi_battle_fronts.png
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We have two sources of data:

Category Type Format Data source
WWI map Raster (non-spatial) . jpg tinyurl.com/mvh999tm
Country borders  Vector (polygons) .geojson naturalearthdata.com

These are all in the PS04.zip file posted on Canvas.

Let's open QGIS. ..
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http://www.hipkiss.org/cgi-bin/maps.pl?id=213
https://www.naturalearthdata.com

QGIS
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QGIS

Always save your progress!
Go to Project — Save As...

New from Template
Open...
Open From
| OpenRecent
Close

*Untitled Project

ctrlso = *

Crlss

Properties.
| snapping Options.
Import/Export
New Print Layout.
New Report.
Layout Manager.
Layouts
Models
Exit QGIs

Ctrlsshiftsp

Ctrlsp

ctrlsQ

1 legend entry removed. Coordinate 6091189 |9 Scale 1:84388984 ~

& Magnifier| 100%

Rotation

00"

2| ' Render

# Unknown CRS

@




QGIS Georeferencing

Georeferencing
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Georeferencing

QGIS

To open the georeferencer, click on Layer — Georeferencer

labo1 — QGIs

Project

[
Create Laer ,
BV A0 addiayer R o &

Embed Layers and Groups. 9

w |E3] Settings Plugins Vector Raster Database Web Mesh Progessing

) [ [| 8 Data Source Manager ctrlst (WL 2 = . A

Add from Layer Definition File.

1 Remove Layer/Group ctrlsp

<o Show Allin Overview
2 Hide All from Overview

Coordinate| 09941293 | scale 1:1247642 |~ | @ Magnifier| 100% 2| Rotation |00° | VIRender @ppscaze @
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QGIS Georeferen

This will open an empty Georeferencer window.
To open our JPG image, go to File — Open Raster

Georeferencer P © €
73] Edit View Settings
Reset Georeferencer z A @J ;E
Ctrl+O
P Start Georeferencing Ctrl+G
& Generate GDAL Script Ctri+C
% Load GCP Points... Ctrl+L
% Save GCP Points as... Ctrl+s
Close Georeferencer ctrl+Q
GCP table @
Enabled « ID Source X Source Y Dest. X Dest. Y dX (pixels) dY (pixels) Residual (pixels)
Open raster Rotation | 0.0° | Transform: Not set 401 EPSG:
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QGIS Georeferencing

Navigate to the wwi. jpg image in Data/Maps. Click Open

Cancel

D Recent < {at zhukov

Gi Home
B weblink.txt

[® Documents B

& Downloads
11 Music
& Pictures

B Videos
EJ Dropbox

+ Other Locations

Open Raster

Dropbox HKS Teaching API231 ProblemSets PS04 Data Maps

46 bytes
24MB

Allother files
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QGIS Georeferen

The image will appear in the Georeferencer's top pane.
Zoom in on its top-left corner.

Georeferencer - wwi.
File Edit View Settings

GCP table

orm: Notset  56/.0 N
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QGIS Georeferencing

This map has markings for Latitude and Longitude, and 1-degree graticule lines.
This will make it easier to assign coordinates to points on this map.

Georeferencer - wwi.jpg

File Edit View Settings

LR 22 e zxx(gooee AN

BATTLE

, == —— By
= Statute Miles e S
=% v 30 Sieae—— R S
— Hilométres =
G5 10 20 30 30 30

——— Railways —— Canals
The boundaries are those existing at the
beginning of the War
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QGIS Georeferencing

Let’s define the Transformation Settings
Go to Settings menu — Transformation settings in Georeferencer

Georeferencer - wwijpg

File Edit View [SELOL

Yol S # Transformation settngs...
Source Properties...
Configure Georeferencer... Cerlep |
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QGIS Georeferencing

Transformation Settings

Transformation Parameters
Set

Transformation type  Polynomial 2 v

- Transformation type = Polynomial 2
- Target CRS = EPSG:4326 - WGS 84

Target CRS EPSG:4326 - WGS 84 M

Output Settings

- Uutput f lle == Se|eCt a f0|der, name the Output file aps/wwi_georeferenced.tif
Output flle WWi_geOI‘efeI‘enced . tlf Resampling method | Nearest Neighbour e
Compression LZW -
- Resampling method = Nearest neighbor
_ Compre ss ion — LZW Use 0 for transparency when needed

Set target resolution

- v/ Save GCP points
- v Load in QGIS when done
Click 0K

Reports

Generate PDF map

Generate PDF report

v Save GCP points

V| Load in project when done

| @Help | Qcancel | Qok
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QGIS Georeferencing

Let's add GCPs. We will use intersections of graticule lines as locations of control
points. Click Add Point icon, then click on the intersection of 2nd and 51st

Georeferencer - wwi.jpg

File Edit View Settings

':z‘lﬁﬁ#f.ﬂf.‘\y,$,e!.,‘. w0 N

BATTLE

, == —— By
= Statute Miles e S
=% v 30 Sieae—— R S
— Hilométres =
G5 10 20 30 30 30

——— Railways —— Canals
The boundaries are those existing at the
beginning of the War

R T
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QGIS Georeferencing

In the pop-up window, enter the longitude (z = 2) and latitude (y = 51) of the
intersection as the coordinates. Click OK

Enter Map Coordinates x

Enter X and Y coordinates (DMS (dd mm ss.ss), DD (dd.dd) or projected coordinates
(mmmm.mm)) which correspond with the selected point on the image.
Alternatively, click the button with icon of a pencil and then click a corresponding
point on map canvas of QGIS to fill in coordinates of that point.

X/East |2

¥ / North [51| |

EPSGi4326 - WGS 84 =

¥| Automatically hide georeferencer window

# From Map Canvas || @cancel | @0k |
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QGIS Georeferencing

The table should now have a row with information on your first GCP. The more
GCPs you add, over the whole map, the more accurate the georeferencing will be

Georeferencer - wwi.jpg

File Edit View Settings

= E % % oe 3 w o« BN

Statute Miles
5 18 30 Sy
e Kilométres :
o 5 10 20 30 30
——— Railways —— Canals
The boundaries are those existing at the
beginning of the War

ID_ Source X SourceY Dest.X Dest.Y | dX (pixels) dY (pixels) Residual (pixels)
0 482.55 -517.74 2 51 0 0 0
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Georeferencing

QGIS

After you add at least 6 GCPs (minimum required for Polynomial 2), you will see
non-zero residual values in the table. You want these to be as low as possible.

Georeferencer - wwi.jpg

File Edit View Settings
K % % e

Source X

51
2102.59 -5 Sil
2649.45 -5 6 51 8 0.955307

443314 - 5 50-5.0 -10 9827e-!
1000.17 3 0 1. -09 -1.62802e

ean error: 4.1/0:

Yuri M. Zhukov



QGIS Georeferencing

Suppose you made a mistake, and put a GCP in the wrong place (or mis-specified
its coordinates). You can fix this. . .

Georeferencer - wwi.jpg
File Edit View Settings

X emafeanecer
o ST R

R
it~
= i

\
Ybusan

/A S
; v‘f‘{"'&“jf oo

WE
&

it S

Source X SourceY Dest.X Dest.Y dX (pixels) dY (pi:

2102.59 -550.392 1.97665 4.88497 5.26973
26: 5 -546.864 -1.03338  -14.0156 14.0536
443314 87. -2.20904 . 104.819
1000.17 3 1.10452 5 97
-118.583 S 1.10452 b 52.4097

Iranstorm: Po al 2 Mean error: 92.9592 -3 ; None
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Right-click on the erroneous

File Edit View Settings

~Nouswig

g e
,,1.,..”5”" " £

NG
Mg Oisearion

Source X SourceY D
2102.59 -550.392
2649.45 -546.f
443314
1000.17

Georeferencing

QGIS

Georeferencer - wwi

i 25
‘\,ﬁiw

et N

LN
s o S

o T

GCPtable

Dest. Y | dX (pixels) | dY (pixels) Residual (pixels)

1.97665 4.88497 5.26973

-1.03338  -14.0156 14.0536

-2.20904  -104.796 104.819

1.10452 g 52.4097

1.10452 2.39 52.4097
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QGIS Georeferencing

There are 17 intersections overall. Once you add all these GCPs, we'll be ready to
create the georeferenced raster.

Georeferencer - wwi.jpg
File Edit View Settings
K % % e

GCP table
ID  Source X SourceY Dest.X Dest.Y dX (pixels) dY (pixels) Residual (pixels)

49  -4.10316 77261 5.57391
49 0.01999  -1.41955 1.41969
-1.42 1.46715

1.870!
1.60432

Zhukov



QGIS Georeferencing

File Edit View Settings
. E % % o#

GCP table
Source X Y Residual (pix
978.041 i} 3 -4.10316 3.7 5.57391
8 0.01999 3 1.41969
0.335914  -1.42818 1.46715
1.05548 1.54469 1.87085
0.270336  -1.58138 1.60432

Iranstorm: Polvnomial 2 Mean error




Georeferencing

QGIS

If the process is successful, you will see a notification at the top

Georeferencer - wwi.jpg

File Edit View Settings

'wlxn#nnx‘!ﬁﬁp,‘.

[ Georeference Successful: Raster was successfully georeferenced.

GCP table
ID SourceX SourceY Dest. 2V ls) Residual (pix

12 978.041 2 49 3 3.77261 5.57391

-1.41955 1.41969
-1.42818 1.46715
1.54469

0.270336  -1.58138

13
14
15

16
Iranstorm: Polvnomial 2 Mean error: 3.




Georeferencing

QGIS

The (slightly warped) georeferenced raster should appear as a layer in the main
QGIS project window. Let's compare it against country boundaries

b4 - QGIS

Project Edit View Layer Settings Plugin R Database Wi essing Help

EnE BB » o

n %

RS

% Favorites

W Spatial Bookm. _ © Recently used

B Home e : Q

- = A Cartography

Q Database
& GeoPackage Q@ File tools

7 Spatialite @ Graphics
¥ PostGIS i 5 - = Q@ Interpolation
Q Layer tools
: 5 K Z S ) @ Network analysis
[ WMS/‘WMTS % @ Raster analysis
@ XYZTiles %
& wcs

@ Raster terrain analysis
@ Raster tools
@ Vector analysis
Q@ Vector creation
vioV 7, 3 @ Vector general
@ <= wwi_georeft: 3 3 @ Vector geometry
Q@ Vector overlay
@ Vector selection
@ Vector table
A GDAL
GRASS

Layers

+ Rotation 0.0°
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QGIS Georeferenci

Go to Layer — Add Layer — Add Vector Layer....
Navigate to ne_50m_admin_O_countries.geojson in Data/WorldMap

Data Source Manager | Vector D @

Source Type

VG Vector )
® File Directory Dakabase Protocol: HTTP(S), cloud, ekc.
wy Raster . .
7 Encoding Automatic M

P
iSg Mesh

Source

@ Point
# Cloud

= Delimited
#* Text

Vector Dataset(s) \g/APIZ:M/ProblemSetslPSOLqurking/Data jorldMap/ne 50m_admin 0 countries.gegjson ‘

. v Options
izﬂ GeoPackag|
Consult GeoJSON driver help page for detailed explanations on options

% GPS
* FLATTEN_NESTED_ATTRIBUTES | <Default> M
/, SpatiaLite NESTED_ATTRIBUTE_SEPARATOR
%, Postgresa FEATURE_SERVER_PAGING <Default> -
) MssQL ARRAY_AS_STRING <Default> -
*
server DATE_AS_STRING <Default> -
iwa Virtual
Features @Help @add || @close
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Georeferencing

QGIS

Let's make the countries layer semi-transparent

*Lab4 - QGIS

elp

Processing Toolbox
20 B W

% Favorites
WM Spatial Bookm. 2 ¥ © Recently used
Home g 8 N Cartography
u/ - N Database
& GeoPackage = File tools
# SpatiaLite | N Graphics
PostGIS ) R Interpolation
MSSQL g Layer tools
8 02 R Network analysis
(] WMS/‘WMTS [l = 2 Raster analysis
& XYZ Tiles 3 N Raster terrain analysis
& WCs ] Raster tools
2 Vector analysis
L ‘vk‘l R Vector creation
¥ il © T Vector general
N Vector geometry
R Vector overlay
2 Vector selection
N Vector table
# GDAL
GRASS

@[ ne_50m_adm
@ o= wwi_georefi

* B Magnifier
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Georeferencing

QGIS

Double-click on the layer, go to Properties — Symbology. Set Opacity = 50.

Layer Properties - ne_50m_admin_0_countries | Symbology
X single symbol

@ Information Fill
Simple fill

Op

Q Favorites

gray 3 fill
gitizing

outline o x attern simple blue fill

HE Save Syml

Layer Rendering

@Help Style  Apply Cancel « OK
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Georeferencing

QGIS

The fit isn't perfect, but acceptable (keep in mind these are simplified polygons).
Now let’s vectorize the raster (create polyline layer of battle fronts)

*Lab4 - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
. . I g~
IRERRB Yy 00w ® BLEZ &S K a
o o — -
& 4=l : = f
Browser ',, p Processing Toolbox
BM2YEr® ) -2 OB W
 Favorites - [ _search. |
W Spatial Bookm: 5 urorE F © Recently used
B Home = < - 3 @ Cartography
n/ : - 2 @ Database
& GeoPackage = S : . @ File tools
7 SpatiaLite 2 e - = S @ Graphics
‘1 PostGIS | - - s Q@ Interpolation
W MSSQL 3 Q@ Layer tools

88082 s @ Network analysis
© WMS/WMTS e Q@ Raster analysis
@ XYZTiles o Q@ Raster terrain analysis
& wcs < S Q@ Raster tools
- : Q@ Vector analysis

s - Q Vector creation
¥ijloe T ¢ 3 - @ Vector general
@l ne_50m_adm o @ Vector geometry
T p—— 2 Q@ Vector overlay
Q@ Vector selection
Q@ Vector table
A GDAL
GRASS

@ &= wwi_georef

Type to locate (Ctrl+K) C § + Rotation 0.0°
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Vectorization
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QGIS

Vectorization

Go to Layer — Create Layer — Create New Shapefile Layer...

*laboa — QGIS

Project Edit i
D )
B@ VAN addiayer »

w |E30] Settings Plugins Vector Raster Database Web Mesh Progessing Help
@ Data Source Manager CtrlsL

CtrlsshiftsN

® 2B
Embed Layers and Groups.... /. New SpatiaLite Layer... 5
Add from Layer Definition File... # New Temporary Scratch Layer... -
Browser " . Processing Toolbox
- - Georeferencer... B New Mesh Layer... s
. = Copystyle %2 New GPX Layer.. olo

Favorites. 7 New Virtual Layer.

M Band 1 (Red)

Band 2 (Greer  Layer Properties. Vector selection

Vector table

M Band 3 (Blue) Filter. Ctri+F Vector tiles
= Labeling coAL
©2 Show in Overview GRASS
oo show Allin Overview
©2 Hide All from Overview
Type & 2| Rotation [0.0° 2| v/ Render @ EPsGanzs

» [ Project Home Recently used
» " spatial Bookmark 5 Copy Layer Cartography
» (@ Home
=y
@ GeoPackage Open Attribute Table F6 P — fletools
6Spal\aule Filter Attribute Table T Interpolation
PostgresQL Toggle Editing Layer tools
SAP HANA
P MS SQL Server ns Network analysis
® WMS/WMTS Ao, s . Plots
] ve(torlmes save as.. Sy T Raster analysis
» i XYZ Tiles X i Raster creation
Save As Layer Definition File. N
Raster terrain analysis
) WFS / OGC API- F [ Remove Layer/Group ctrlsD Raster tools
Layers ] Duplicate Layer(s) Vector analysis
< @« T 8- A setscale visibility of Layer(s) Voo ot
___ne_50m_adr i Vector general
BBEEETET et crs of Layerts) Ctrlsshiftsc ey
-9 Set Project CRS from Layer Vector overlay

-]
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QGIS Vectorization

Set
- File name = wwi_battle_lines.shp in Output folder
- Geography type = LineString
- select EPSG:4326 - WGS 84 for the CRS

File name. Lbattle_lines.shp
File encoding uTF-8
Geometry type Linestring
Additional dimensions © None 2 (+ Myalues) Mvalues
EPSG:4326 - WGS 84 - | A
New Fleld
Name
Type | < Text (string)
Length 80 Precision
Flelds List
Name Type Length Precision
id Integer 10
@Help Ocancel [ Qok |
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QGIS Vectorization

Let's add a couple fields to the attribute table.
1. Name = Date, Type = Text. Click Add to Fields List

New Shapefile Layer x

File name bv/Dropl hing/API231 Output/wwi_battle_lines.shp
File encoding UTF-8 -
Geometry type Linestring T
Additional dimensions * None Z (+ Mvalues) Mvalues
EPSG:4326- WGS 84 - &

New Field

Name [EETE |

Type | sbe Text (string) -

Length 80 Precision

Add to Fields List

Fields List

Name Type Length Precision

id Integer 10

@Help © cancel \W\
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QGIS

Vectorization

2. Name = Comment, Type = Text.
Click Add to Fields List

New Shapefile Layer

File name bv/Dropl hing/API231 Output/wwi_battle_lines.shp

File encoding UTF-8 -
Geometry type Linestring T
Additional dimensions * None Z (+ Mvalues) Mvalues

EPSG:4326 - WGS 84 =

New Field

LL Sl Comment]

Type | sbcText (string)

Length 80 Precision
Add to Fields List
Fields List
Name Type Length Precision
id Integer 10
Date string 80
@Help © cancel

Yuri M. Zhukov GIS-PubPol




QGIS

Vectorization

Click 0K

File name bv/Dropbox/HKS/Teaching/API231/ProblemSets/PS04/Qutput/wwi_battle_linesshp

File encoding UTF-8 -
Geometry type Linestring -
Additional dimensions * None Z (+ Mvalues) Mvalues

EPSG:4326- WGS 84

New Field

Name |

Type | sbcText (string)

Length 80 Precision
Fields List
Name Type Length Precision
id Integer 10
Date String 80
Comment  String 80
@Help
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QGIS

Vectorization

The new layer is visible in the menu.

*Lab4 - QGIS
Project Edit Vi

IinERR

 Favorites

I Spatial Bookm.
Ba Project Home
3 Home

N

& GeoPackage
7 SpatiaLite
W PostGIs

P MSSQL

8 DB2

& WMS/WMTS
@ XYZ Tiles

Layers
vijloeT

ne_50m_adnm.,
@ — wwi_battle li

Q Magnifier 100%  , Rotation 0.0° 5 Render EPSG:4326
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QGIS Vectorization

Open the new layer's Attribute Table. Three columns, but no features yet.
Click on the Dock Attribute Table

wwi_battle_lines — Features Total: 0, Filtered: 0, Selected: 0

id Date Comment Dock Attribute Table

show All Features _
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QGIS

Vectorization

The attribute table should appear at bottom of main QGIS window.
Click on Toggle Editing button (pencil)

% Favorites

W Spatial Bookm.
RKd Project Home
B3 Home

u/

& GeoPackage
7 SpatiaLite
W PostGIS

P MSSQL
@os2

& WMS/WMTS
& XYZ Tiles

Layers
vijoT
ne_50m_adn,
@ — wwi_battle_|i - - =
@ = wwi_georefi: a=ENRTH
Comment

Y show All Features .

+ Rotation 0.0°
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QGIS

Vectorization

Click on the Add Line Feature tool

*Lab4 - QGIS

 Favorites

W Spatial Bookm.
R Project Home
B Home

N

& GeoPackage
7 SpatiaLite
W PostGIS

P MSSQL

8 DB2

& WMS/WMTS
@ XYZ Tiles

Layers
vije T
ne_50m_adnm.,
@/ wwi_battle_li
@ o= wwi_georefi

+ | Update All

how All Features _ EE

Coordinate 3 8 Magnifier 1 er ®EPSG4326
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Let's create a line feature along the solid red line (July 1916 front line).
Zoom in to see this line more closely

% Favorites

W Spatial Bookm.
B Project Home
3 Home

u/

& GeoPackage
7 SpatiaLite

P PostGIs

& WMS/WMTS
& XYZ Tiles

Layers

v ile T
ne_50m_adnm,
@+ battle li
wwi_georefi:

o

Carrals

5 eTistiag at the
o W

how All Features _

* B Magnifier 100%
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Click a set of points along the line. (You can change the appearance of the line in

Settings menu — Options — Digitizing — Line width/color)

% Favorites

W Spatial Bookm.
B Project Home
3 Home

u/

& GeoPackage
7 SpatiaLite

P PostGIs

& WMS/WMTS
& XYZ Tiles

Layers

v ile T
ne_50m_adnm,
@4 wwi_battle_li
@ o= wwi_georefi:

existirig at the
o W

Y show All Features .

Yuri M. Zhukov API-231 /
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Continue along the entire length of the line, using up/down/left/right arrow buttons

on your keyboard to pan/move around the map

*Lab4 - QGIS

;

% Favorites

W Spatial Bookm.
R Project Home
3 Home

u/

& GeoPackage
7 SpatiaLite

P PostGIs

& WMS/WMTS
& XYZ Tiles

Layers ~ il
. 74 TV EXe
viioVT r
0, Filtered: 0, Selected: 0
LY

ne_50m_adn,
¥ battle_li

i_georefi:
Comment

Y show All Features .

* B Magnifier 100%  , Rotation 0.0°
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*Lab4 - QGIS
Plugins Ve r Datal Web Mesh Pro

oo HEWM®

 Favorites

W Spatial Bookm.
R Project Home
I3 Home

/
& GeoPackage

7 SpatiaLite
W PostGIs

P MSSQL

8 DB2

& WMS/WMTS
@ XYZ Tiles

Layers ; 2
Lo i TV Erd
viloT
e es Total: 0, Filtered: 0, Selected: 0
ne_50m_adnm.,
battle li

wi_georefi: * Update All

Comment

T Show All Features _

v B Magnifier 100% 4 tion 0.0° 5 Render &
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If you make a mistake along the way, press Delete or Backspace to remove the
last node you added

*Lab4 - QGIS
Project Edit Viey

‘ - &g o
% Favorites o E i —Lul"{_y I @
I Spatial Bookm. x 3 A ]

B Project Home L

B3 Home

u/

& GeoPackage

7 Spatialite

W PostGIS

& WMS/WMTS
& XYZ Tiles

ne_50m_adn,
* wwi_battle i

_georefl . + | Update All
Comment

a=END

Y show All Features .

+ Rotation 0.0°
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When you have finished adding points, right-click anywhere on the map area to
complete the geometry of the feature

*Lab4 - QGIS
Project Edit View Layer Settings Pl

STRA
% Favorites

TN g \
& Spatial Bookn. : v Molshei
Ba Project Home :" 5%

B3 Home

u/

& GeoPackage

7 SpatiaLite

P PostGIs

& WMS/WMTS
& XYZ Tiles

ne_50m_adn,
/- wwi_battle li

JALS

_georefl . + | Update All
Comment

Y show All Features .

+ Rotation 0.0°
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QGIS Vectorization

An attribute window will appear, prompting you to enter the information for the new
feature (Date, Comment)

wwi_battle_lines - Feature Attributes

Actions
id
DEIS

Comment

Cancel & OK
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QGIS Vectorization

Refer to the original map's legend for information what on each line represents
N ENEEC

P Falaiseay )\
y use, | e yﬂméil}t\ *mm( w
G LR Gvreiv ¥ Jou
ce o o « Extreme Limit of German Penetratnon 1914, [f?m,,m;, & iy
Ce

|
‘ =smmaline of Prolonged Trench Warfare, July 1916. |Ndngis
ol
4 —— d.imit of German Advance, July 1918.
|

f’—Lme at time of Armistice, Nov. 1918,
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QGIS Vectorization

Set Date = July 1916 and Comment = Line of Prolonged Trench Warfare
(from original map'’s legend)

wwi_battle_lines - Feature Attributes

Actions
id
DEIS

Comment

Cancel & OK
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QGIS Vectorization

Click on Toggle Editing button again to commit the changes. Save the layer

Stop Editing X

ﬁ Do you want to save the changes to

layer wwi_battle_lines?

® Close without Saving % Cancel ESave
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Georeferencing

Vectorization

Problem Set 4
Your assignment:
- create a map of all 4 battle an
fronts and contemporary borders
- export the map as an image,
showing: ,. ~—
- all four battle fronts as line Wester Front of orld War | -
vector features
- contemporary borders of
northern France, Belgium,
Germany, etc. Figure 7: Can you make this map?
- legend
- scale bar
- name the file
wwi_battle_fronts.png
- upload map to Canvas

Germany.
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QGIS

Vectorization

Repeat the same Add Line Feature process for the other 3 lines.

*Lab4 - QGIS
Help
aa -

@ T e a

 Favorites

W Spatial Bookm.
R Project Home
I3 Home

u/
& GeoPackage
7 SpatiaLite
W PostGIs
;MSSQL - ¥
DB2 = e
& WMS/WMTS - : - - -
@ XYZ Tiles

eatures Total: 4, Filtered: 4, Selected: 0
s NE,TEHS® ER &
JLiCE i . + Update All
ne_5om_adn} e Comment
* wwi_battle_li

@ 4 wwi_georefi: Line of Prolo

mber 1918  Line at Time of Armistice
July 1918
1914

how All Features _

* B Magnifier
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QGIS Vectorization

Save your edits!

Stop Editing X

ﬁ Do you want to save the changes to

layer wwi_battle_lines?

® Close without Saving % Cancel ESave
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QGIS

Vectorization

Put each line in a different color. Go to the new layer's Properties

*Lab4 - QGIS
ect Edit Vie r Raster Database Web Mesh Processing Help
BLET &4 W
- -
"a e a
Browser
BT
 Favorites
W Spatial Bookm.

Ba Project Home
B3 Home

| |

& GeoPackage
7 Spatialite
W} PostGIS

& WMS/WMTS
@ XYZ Tiles

a=ENST .
Date Comment
July 1916 Line of Prolonged Trench Warfare
@ i wwi_georef{ November 1918  Line at Time of Armistice
July 1918 Limit of German Advance

1914 Extreme Limit of German Penetr...

Y Show All Features EE

Coordinat 515, 3 E B Magnifier 100%  , Rotation 0.0° . der ®EPSG:4326
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QGIS Vectorization

Set Categorized as symbology type. Set Value = Date. Click Classify

Layer Properties - wwi_battle_lines | Symbology

Categorized

® Information Va Date

% Source
Symbol
Color ramp Random colors

Symbol Value Legend
@ 1914 1914
. July 1916
. July1918
November 1918

% Dependencies
Legend
QGIS S

qitizing

= Delete All nced

Layer Rendering

Apply % Cancel o OK

@Help Style
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QGIS Vectorization

You can make the lines thicker by clicking on Symbol — Width

Symbol Settings

= Line
== Simple line

Unit  Millimeters
Opacity

width 1,00000

Q Favorites

Save Symbol... Advanced

Cancel & OK
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QGIS

Vectorization

Click 0K

Layer Properties - wwi_battle_lines | Symbology
Categorized
@ Information Value Date
Lt Symbol
Color ramp Random colors

Symbol Value Legend
1914

@- y... July1916

®- July 1918
November 1918

B Metadata
% Dependencies
Legend

= Delete All
Layer Rendering

@Help Style
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Add labels for country names. Double-click on ne_50m_admin_O_countries

*Lab4 - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

IwE BB BLEZ &
A& . AU/

Browser
SYEH®
 Favorites
W spatial Bookm:
B4 Project Home
3 Home
| ]

& GeoPackage
7 SpatiaLite
W PostGIs

W MSSQL
#8082

& WMS/WMTS
@ XYZ Tiles

Layers
Yilo VT

@/ wwi_battle,
®=1914
@=July 1916
@ = July 1918
3

S MneSom7adi

wwi_aeore!

Type to locate (Ctrl+K) Coordinate| Scale | 1:1341187 * B Magnifier 100% 4 Rotation 0.0° 5 Render ® EPSG:
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QGIS Vectorization

Go to the layer's Properties — Labels tab

Layer Properties - ne_50m_admin_0_countries | Labels
NELEY

@ Information

& Source

¥ Symbology

@ Labels

% Diagrams

¥ 3D View

B Fields

B Attributes Form
Joins

Variables
B Metadata
® Dependencies
Legend
8 QGIS Server
w Digitizing

@Help Style  Apply % Cancel « OK
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Set label type to Single

@ Information
& Source
¥ Symbology
@ Labels

QGIS

Vectorization

labels, and Value = NAME. Click OK

Layer Properties - ne_50m_admin_0_countries | Labels
e Single labels
Value NAME
Text Sample

341187
Text Text

Forme Font  'Ubuntu
= Buffer

Backg Style  Regular
® Shad Ualsea
10.0000

Points

== 100.0 %

Favorites ®

Save Settings...

@Help Style
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QGIS

Vectorization

Country labels should appear on the layer

*Lab4 - QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

IinERR ppoEP® BLEZ &

RG'isim : a aeaaaq

Browser
B2TE O
 Favorites
W spatial Bookm:
B4 Project Home
3 Home

Netherlands

Belgium

& GeoPackage

7 SpatiaLite |

W PostGIS | Germany
W MSSQL

#8082

& WMS/WMTS

@ XYZ Tiles

Layers
Yilo VT
@/ wwi_battle| France
®=1914
@==July 1916
@=July 1918
@~ Novembe

@ ne_50m_ad

wwi_aeore|

Type to locate (Ctrl+K) coordinate [RTEERCEN

Scale | 1:1341187 * B Magnifier 100% 4 Rotation 0.0° 5 Render EPSG:4326
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QGIS

Vectorization

Create a new map layout

*Layout 1

Layout Edit View ltems Addltem Atlas Settings

*ERERR S

ltems  Undo History
Items
© Item
v W Map 1

United Kingeom
Netherands

Layout  Item Properties G

Belgum. |tem Properties

( Main Properties

S
2 sale  [EEENN .

Map rotation 0.00°

RS Use project CRS
Draw map canvas ite
Layers
Follow map theme (none)

Lock layers

Extents

pJuIL 0.745 L-8
AQuILN 47.198 L-8
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QGIS

Vectorization

As always, you'll need to clean up the legend

*Layout 1
Layout Edit View |tems AddItem Atlas Settings
ERERWE R ERRo
SoRED g e o FL il

- 4 . ltems  Undo History

United Kingeom

Netherands

Layout  Item Properties  Guides
edgum tem Properties
Main Properties
Title Western Front of World War | K-8
Map W Map 1 .
ey
Arrangement £ Symbols on Left .
Resize to fit contents
Legend Items.
Auto update Update All
e | 7" Battle Fronts
July 1918 —1914

— Novermber 1918 | — —July 1916
Contemparary porders —July 1918

Western Front of World War | |

Battle Fronts.

November 1918

Cantemnaran: hardars

331.268 mm y: 61.6859 mm page: 1 62.0%
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QGIS

Vectorization

You can keep the scale units in kilometers (if you want)

*Layout 1
Layout Edit View |tems Add Item Atk Settings
ERER EsERRS
PR ED g e o FL ikl

ltems  Undo History
Items

(3

Item

) o= <Scalebar>

(AEEon - Western Front of World Wa...
Nethertands I Map 1

Layout  Item Properties  Guides
aegum . |tem Properties

Main Properties
Map [MMap 1

FRNASNETe

Style [Single Box

Units
Scalebar units Kilometers
Label unit multiplier 1.000000
Western Front of World War | / Labelforunits [
oo segments
July 1916 Segments left 0
— November 1918 right 2
Fixed width 50.000000 units

Fit segment width

5 mm page: 1 62.0%
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Save the file as wwi_battle_fronts.png

Cancel

@ Home

[\ Documents
<, Downloads
dd Music

(3 Pictures

»m Videos

[@ Dropbox

[@ Dropbox2

+ Other Locations

wwi_battle_fronts|

UMICH  Teaching

Yuri M. Zhukov

Labs Lab4  Output

PNG format

GIS-PubPol / 07
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The saved image should look something like this

United Kingdom

Netherlands

=2 Belgium
S— Germany
—
France ,//
[
Western Front of World War | ]
/
Battle Fronts /
1914
July 1916
July 1918
— November 1918 0 50 100 km

Contemporary borders

Yuri M. Zhukov API-231 / GIS-PubPol /



	QGIS
	Georeferencing
	Vectorization


