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Tutorial: Mapping Data from the Wittgenstein Centre Data Explorer

Mapping Data from the Wittgenstein Centre Data Explorer

1. Preparing the data from the Explorer

1.1.  Creating a Data Extract

Follow the four steps from left to right in the Wittgenstein Centre Data Explorer: (1) Chose an indicator,
like in our case Mean Years of Schooling by Age. (2) Chose your Geography. This can be either coun-
tries, regions or the World. The easiest way to select multiple countries is to type in the region in
guestion and then klick the checkbox “Include countries of selected regions”. (3) Specify if you need
further information on age and sex. (4) Select your scenario(s) and your time(s). Then proceed by view-
ing your data selection to check if everything’s there. Sometimes there is an error if you proceed
straight to download, so it is always safer to view your extract first.

® O ® / hipsmwwooaw.. didataexplorer % |
(€) © wwosawacanisisnoors: cones # =
Data Explorer Graphic Explorer About e o @ @ o
. N Wittgenstein Centre
Wittgenstein Centre Data Explorer _Vittgenstein Lentre
FOR DEMOGRAPHY AND
Explore, select and download data of the global population projections by age, sex and education published by Lutz, GLOBAL HUMAN CAPITAL
Butz, and K.C. (2014). Access the executive summary (7. A COUABORATION OF IIASA. VIO/OAW. WU

Selection Data Assumptions

1. Indicators 2. Geography
Indicator Type Country
Population & Human Capital Stocksv Type or click for countries
Indicator Region
Mean Years of Schooling by Age ~ World
~ Include countries of selecte -
y

& Download

Review if the data table shows what you need. Make sure to include the numeric ISO-Codes if you want
to use this data for a map or to join this data with another data set or data base. If everything’s fine,
download your extract. If not, press “Back to Selection” to make adjustments.
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LJ LJ [ httgsi/www.ocaw. ..d/dataexplorer/ % | 4

€ ) (0| www.oeaw.ac.atvid/dataexplorer/ < wBa $ él =

Data Explorer Graphic Explorer About 9 o @ @ 0

Wittgenstein Centre Data Explorer Wintgenstein Centre

Explore, select and download data of the global population projections by age, sex and education published by Lutz,
Butz, and K.C. (2014). Access the executive summary (7.

FOR DEMOGRAPHY AND
GLOBAL HUMAN CAPITAL

ACOLLASORATION OF IIASA. VIO AW, WU

Selection Data Assumptions

Show 25 j entries Search: C Back to Selection \

Area 1SOCode Year Years ) ;
Indicator Details:
Afghanistan 4 2015 0.0 Mean Years of Schooling by Age
Albaria 5 2015 102 Mean numh.sr of *sarsspsm n school
by age. Available in all scenarios and at
Algeria 12 2015 87 all geographical scales. It is expressed
in years.
Angola 24 2015 0.0
Scenario Details:
Azerbaijan 31 2015 103
Medium (SSP2)
Argentina 32 2015 10.1 Population Component of Medium
(SSP2): This is the middle of the road
Australia 36 2015 123 scenario that can also be seen as the
most likely path for each country. It
Austria 40 2015 123 combines for all countries medium
Bahamas a4 2015 a7 ls.mnty with medium mortality, me_mum
migration, and the Global Education
Bahrain 48 2015 10.0 Trend (GET) education scenario.
Bangladesh 50 2015 52 Your selection includes at least one
country with limited base year data on
Armenia 51 2015 105 educational attainment. Please consult
the FAQ in the About page for more
Barbados 52 2015 0.0 information
Belgium 56 2015 11.9
Access Data:
Bhutan 64 2015 4.1

& Download
Bolivia (Plurinational State of) 68 2015 8.6
Include ISO Country Codes
Bosnia and Herzegovina 70 2015 9.9
Botswana 72 2015

Brazil 76 2015 7.4

Belize 84 2015 6.8

1.2.  Cleaning and Preparing the Data for QGIS

Depending on your version of MS Excel (or different spreadsheet application) and your language setup,
the CSV from the Data Explorer may look slightly different. Your decimal separator should be set to (.)
—not to (,) like in the German version, which will give you arbitrary formatting. This can be changed in
the Excel’s options (Windows) or in the OS settings (Mac). If that data are not recognized and sorted
into columns, use “Text to Colums” and select (,) as separator to solve this problem.

Delete the rows with meta data on your extract and use sort to filter out and delete all countries with
no data (0). Also delete the world, as we won’t need this values for the map. Your table in Excel should
look like similar to this and should contain data for 171 countries.
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ME w0 = R mys_2015
Einfigen  Seitenlayout  Formeln Oberprifen  Ansicht
s R -

g & & gy .l’:'_/ . Verbindungen 2 AZ Y e _”‘_ N :g o I =7 B - BH - 2ES

A= A Am Newe Alle Iy Somioen Fiten G Grwehtent  Textin Duplikato D ppisrung Tellengabais
FileMaker HTML Text Datenbankabfrage aktualisieren Spalten entfernen aufneben
AL = fo Area

A B c D 3 F G H 1 K L M N o P a R S T u v

1 |Area .\SDCDA‘]E Year Years
2 Albania 8 2015 102
3 Algeria 12 2015 87
4 | Argentina 32 2015 101
5 Armenia 51 2015 105
& Aruba 533 2015 El
7 Australia 36 2015 123
8  Austria 40 2015 123
9  Azerbaijan 31 2015 103
10 Bahamas 44 2015 87
11 Bahrain 48 2015 10
12 Bangladesh 50 2015 52
13 Belarus 112 2015 111
14 Belgium 56 2015 118
15 Belize a4 2015 68
16 Benin 204 2015 34
17 Bhutan 64 2015 41
18 Bolivia (Pluri 68 2015 886
19 Bosnia and H 70 2015 s
20 Braail 7 2015 74
21 Bulgaria 100 2015 11
22 Burkina Faso 854 2015 2
23 Burundi 108 2015 35
24 | cambodia 116 2015 a5
25 Cameroon 120 2015 64
26 | canada 124 2015 138
27 Cape Verde 132 2015 58
28 | Central Afric 140 2015 a5
29 Chad 148 2015 23
30 |Chile 152 2015 106
31 China 156 2015 78
32 Colombia 170 2015 83
33 Comoros 174 2015 57
34 | congo 178 2015 73
35 Costa Rica 188 2015 84
35 | Cote divoire 38 2015 4
37 Croatia 191 2015 112
38 | cuba 152 2015 108
39 Cyprus 196 2015 123
40 | Czech Repub 203 2015 125
4 180 2015, 68 1 1 1

4 b mys2015 | +

Bersit F - . + 100%

1.3.  Adding alpha2-Codes

To join data to a shapefile, you'll always need a corresponding column both in your data extract, and
in your shapefile. If you are lucky, your shapefile already has a column with the numeric ISO codes so
you can join data your data right away. In many cases you’ll need to add some information. The table
provided contains the numeric and the alpha2 and alpha3 codes which should be sufficient most of
the time. Such lists can be found online as well.

For the EUROSTAT shapefiles, we’ll need alpha2 codes, so we will use MS Excel and the VLOOKUP
function to link the numeric with the alpha2 codes (more information on this very useful function can
be found here). In our specific case (alterations will have to be made if other data are joined), the
following code will give you the results you want, but first add a new column header (e.g. alpha2):
=VLOOKUP(B2;'[ISO_3166-1_Countries.xlIsx]ISO_3166-1_Countries'!SC:5D;2;FALSE).

Expressed in Words this would be: Dear Excel, please look for what'’s in cell B2 in Column C of the
matching Excel File. If you find it, give me what’s in Column D of the matching Excel file (indicated by
2, 3 would indicate Column E and so forth), but only give me results, if there is a 100% match (indicated
by FALSE — TRUE could lead to wrong results). Extend the formula to the bottom so that all countries
get an alpha2 code. Copy and paste this results (as values only) to remove the formulas, as a CSV file
can’t store formulas —and QGIS can’t import Excel files.

Note that there is an #NV for the Netherlands Antilles and Sudan, which were both split and do not
exist like this anymore. Note also that for some reason the EUROSTAT shapefile contains incorrect
alpha2 codes for Great Britain and Greece. So if you want to have results for these countries as well,
manually change the alpha2 codes from GB (correct) to UK (wrong) and from GR (correct) to EL (wrong)
in the Data Explorer extract. As said, our match was correct, but the shapefile is wrong. As it is more
complicated to adjust the shapefile, this is the easier way. So by now, your data should like similar to
this:
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Md w0 B mys_2015
Einfigen  Seitenlayout  Formeln  Daten  Uberpriffen  Ansicht

L% Calibri (Textk... *| 12+ A=~ A = = _| -~ S Zellenumbruch Standard N ’z o

Einfagen E KN |5 Mk A = = == = Verbinden und zentrieren &2 v % ooo | %3 %8 Bedingte  Als Tabelle Zallenformatvariagen
< = Formatierung formaticren

Al - fr Area

A 8 c o E F 6 H i K L M N
1 [area lsocede vear Years alphaz
2 [Albania ] 2015 102 AL
3 |Algeria 1 2015 8702
4 |Argentina EY) 2015 101 AR
5 |Armenia 51 2015 105 AM
6 |Aruba 533 2015 9 AW
7 |Australia 36 2015 123 AU
8 |Austria 0 2015 123 AT
9 | Azerbaian 31 2015 103 Az
10 Bahamas 4 2015 97 85
11 Bahrain a8 2015 1084
12 Bangladesh 50 2015 52 B0
13 Belarus 112 2015 1L1BY
14 |Belgium 56 2015 1L9 BE
15 | Belize E7) 2015 6882
16 | Benin 204 2015 348
17 Bhutan 6 2015 4187
18 |Bolivia (Pluri 68 2015 86 B0
19 Bosnia and H n 2015 9.9 BA
20 [Brazil % 2015 7488
21 [Bulgaria 100 2015 186
22 Burkina Faso 854 2015 28F
23 Burundi 108 2015 358l
24 Cambodia 116 2015 46 ki
25 | Cameroon 120 2015 64.cM
26 | Canada 124 2015 138 CA
27 | Cape Verde 132 2015 sECV
28| Central Afric 140 2015 46 CF
29 chad 148 2015 23
30 Chile 152 2015 106 QL
31China 156 2015 78N
32 | Colombia 70 2015 830
33 Comoros 74 2015 5.7 KM
34 |Congo 178 2015 77.¢6
35 | Costa Rica 138 2015 B4R
36 | Cote divaire 384 2015 aa
37 |Croatia 191 2015 112 KR
38 |Cuba 192 2015 108 CU
39 [cyprus 196 2015 12300

4 »r  mys2015 | +

= Einfigen + X v p
A o

=5 Lpgchen

o Sortieren
m] Format ~ & und finem

o]

Bereit

If that is the case, save it (as CSV!), close it and proceed to QGIS.

2. Downloading a Shapefile and Importing Data in QGIS

2.1. Downloading Geodata from EUROSTAT

EUROSTAT has a great website for downloading free geodata. Mainly they offer geometry for European
analyses, but they also have one shapefile with borders of countries worldwide. These can be accessed
here. Depending on your scale, they also offer different generalizations. This means, the more you
zoom in (regional maps), the more detailed geometry you should use. So for a regional map, | would

choose 1:3 million, for a global map, 1:60 million is totally sufficient.

As it is the easier format, always make sure that you download shapefiles, not geodatabases. Down-
load the shapefile you selected and extract the ZIP file. EUROSTAT is really good in hiding their shape-
files, so you might have to navigate a little through all the folders to locate the Data folder containing

what you need.
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®ce =] Gountries - Eurostat x\+
surspa. istrative-unitsstatstca c one s &=

Legal notice | [} RSS | Cookies | Links | Contact  English

i -
eurostat
Your key to European statistics E

News Data Publications About Eurostat

GISCO: GEOGRAPHICAL INFORMATION COUNTRIES
AND MAPS

Overview Countries

- Geodata Please be aware that there are specific download provisions for the datasets shown below which must respected. The download

and usage of these data is subject to their acceptance,
Release calendar o ! P

~ Reference data Administrative Coordinate | .
. N N or Statistical reference File to download
= Administrative Units / Statistical date
Units unit system

NUTS
Urban Audit s Point/ . ‘
Census Countries 2014 1 Line / G“D’;""a 21/08/2014 CNTR_2014_03M.2ip
COUNTRIES Polygon
Communes 13 Point /
Population Distibution/ it Line/  Shapefile 21/08/2014 CNTR 2014 03M_SH.zip
= Popuiation Distnl on Polygon
Demography i

GEOSTAT p Point /
110 . Persanal .
Clusters b Line / e 21/08/2014 CNTR_2014_10M.zip

Polygon
DEGURBA

Point /
Transport Networks :A:IE." Line/  Shapefile 21/08/2014 CNTR_2014_10M_SH.2ip
o

Land cover Polygon

+Elevation i
120 FOINt personal

+ GISCO activities e Linle i o 21/08/2014 CNTR_2014_20M.2ip
. Polygon
Frequently asked questions (FAQ) 2
Point /
Line/  Shapefile 21/08/2014 CNTR_2014_20M_SH.zip
Polygon

1:20
Million

160 FOINt personal
willion Line / e 21/08/2014 CNTR_2014_60M.zip
Polygon

Point /
Line / Shapefile 21/08/2014 CNTR_2014_60M_SH.zip
Polygon

1:60
Million

11 Point/ personal
N Line / 01/11/2015  CNTR-01M-2013.;
Million ne DB P
Polygon

Countries 2013

Point /
Line / Shapefile 01/11/2015  CNTR-01M-2013-5H.zip
Polygon

1"
Million

13 POt e conal

2.2.  Importing Shapefiles in QGIS

A shapefile contains not only of the .shp files, but all that’s also there in the extracted folder. So if you
copy your shapes to another computer, make sure you copy the whole folder. The easiest way to add
geodata to QGIS is to drag and drop the .shp files to the QGIS windows. Every other file other than a
.shp will cause an error, so you can’t do much wrong.

You won’t need the capitals and the centres of the country polygons, so if you added them, remove
the layers again by right click and then remove. Then check in the attribute table of your polygon
shapefile, if you have a column you can use for the join with the Data Explorer Data (right click on the
layer and then open attribute table). As you’ll see, the column CNTR_ID contains the alpha2 codes we
were adding before to the data extract, so we are save to go.
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() QGIS 2.14.3-Essen

DBB 3R Q8 ppLrRPPLHER S ey bE8EY = 5 0 B
L4 B8 o B s B EFEAE DB S e 0
o0 e P

L]
L]

o0 Layors Panel
|G % T Sy @ &0

SEXAMAINARS w
At El
}é

@ + oNTRGaF 5 Zoom to Layer
B cntR_en__ Show in Overview
]

[PESLEY = Remove
L) Duplicate
Set Layer Scale Visibilty °
Set Layer CRS
Set Project GRS from Layer ¢
Styles >

Open Atiribute Table
/ Toggle Editing

Save As...

Save As Layer Definition File...
Filter...

Show Feature Count
Properties

Rename

Coordinate: 1862150 @] Scele 177663537 [ Rotation 00 o M Render QEPSGAZE | @

Y

[ JoN ) 7 Attribute table - CNTR_RG_60M_2014 :: Features total: 256, filtered: 256, selected: 0

[/]8[e)=a [&)s]S]s]=]=]w]]s][] E3ka

CNTR_ID SHAPE_AREA SHAPE_LEN

q— 0.035885998.... | 0.886232381...
6.151333648... | 14

]
1
2
3
4
5

T Show All Features

2.3. Importing a CSV Layer

To import your CSV layer, go to Layer in the menu bar, then to Add Layer and then to Add Delimited
Text Layer. Locate your CSV file and make sure that in the preview table your columns are separated
accordingly.

In our case make sure that Semicolon is selected as separator (if QGIS does not do it automatically)
and check “No geometry (attribute table only)”, otherwise you won’t be able to proceed. QGIS thinks
adding a CSV layer will always contain geodata in text format (e.g. address data), so this is the default.

Click OK and you should see now a new text layer in your layer overview (bottom left). Right click and
open the attribute table to see if everything’s there as you need it to be (check especially if the alpha2
column was imported correctly!).
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Settings Plugins Vector Raster Database Web Processing W

Create Layer > |

Add Layer > ‘V; Add Vector Layer... 8y |

Embed Layers and Groups... B!, Add Raster Layer... %R |

Add from Layer Definition File... @, Add PostGIS Layers... oD |
Copy style /% Add SpatiaLite Layer... %L
Paste st B Add MSSQL Spatial Layer... {3M

&) Add WMS/WMTS Layer... THEW
= Open Attribute Table &3 Add WCS Layer...
/ Toggle Editing & Add WFS Layer...

9, Add Delimited Text Layer... |
1/ Add Virtual Layer...

Save As...

Save As Layer Definition File... -
1 Remove Layer/Group %D

L] Duplicate Layer(s)

Set Scale Visibility of Layer(s)

Set CRS of Layer(s) ©%C
Set Project CRS from Layer
Properties...

Filter... 8F
=< Labeling

©2 Add to Overview
22 Add All to Overview
©2 Remove All from Overview

* Show All Layers {3U
- Hide All Layers 0 3H
* Show Selected Layers )
-~ Hide Selected Layers

[ JoN ] Create a Layer from a Delimited Text File
File Name IMserafJakob.-‘DeslﬂopMapfm ys_2015.csv | Browse...
Layer name mys_2015 Encoding | UTF-8 \
File format () CSV (comma separated values) () Custom delimiters () Regular expression delimiter
[ Comma Tab || Space || Colon Semicolon

Other delimiters Quote " Escape " \

Record options Number of header lines to discard |0 o First record has field names

Field options || Trim fields | | Discard empty fields| | Decimal separator is comma
Geometry definition () Point coordinates () Well known text (WKT) (O No geometry (atiribute only table)
Layer settings Use spatial index || Use subset index [ Watch file \
Area ISOCode Year Years alpha2

1 Albania |8 2015 |10.2 AL

2 Algeria 12 2015 (87 |DZ

3 Argentina | 32 2015|101 | AR

4  Armenia |51 2015 (10.5 | AM

5 Aruba 533 2015 |9 AW

Help Cancel -

2.4.  Joining the Data Extract with the Shapefile

If everything went well so far, we can join or data now. Right click your shapefile with the polygons
(not the one with the borders!) and select Properties. Select Join of the options on the left and click
the small green plus sign on the bottom of the window that just opened. The Join Layer is your CSV file
(you want to join the CSV to the Shapefile), your Join field is alpha2 (or whatever name you gave the
column in the CSV file) and your Target field is CNTR_ID, the corresponding column in the Shapefile.
Hit OK to continue.
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]
Join layer Join field Target field Memory cache  Prefix Joined fields

A [ NON ) ' Add vector join
€ Labels

Join layer mys_2015
B8 Fields Join field abe alpha2 \
4 Rendering Target field [ sbe CNTR_ID ‘\

. Cache join layer in virtual memory

- Laphay Create attribute index on join field

@ Actions p | Choose which fields are joined
@

b | | Custom field name prefix

[ER Diagrams

(7 Metadata

Variables

Cance —,\

Help Style Apply Cancel OK

Your join should now show up in the previous window. If yes, click ok and check the attribute table of
the shapefile to see if the join was correct (right click and then Open attribute table). Like below for
the United Arab Emirates, 171 countries should have now values with the MYS 2015 attached.

eoe® /. Attribute table - CNTR_RG_60M_2014 :: Features total: 258, filtered: 268, selected: 1

ACIEEEE AHOEEBEEEEE z|?
CNTRID  SHAPE AREA SHAPE_LEN nys 2015_Year:
a0 0.035895998... | 0.886232381... NULL
. [ ©151333648... | 1463521073... 97
p AP |62.56633952... | 48.20881168... NULL
3 AG 0.026768780... | 0.633416312... NULL
4 A |0003313333... | 0.466019350... NULL
AL 3.096874994... | 8.913630070... 102

T Show All Features A=

3. Visualizing Your Data

3.1. MYS and No Data Values

Now we are done with data preparation, we can finally proceed with the data preparation. Right click
your shapefile, select Properties and then Style of the options on the right. On the very top, change
from Single Symbol to Graduated. Next, select the column you want to visualize, in my Case
mys_2015_Years. Next, specify the number of classes you want to have (e.g. 5) and try the different
classification methods. Pretty breaks is most of the time a good solution, as the classes are easy to
understand. Of course, this can be changed manually as well (see the QGIS help). Also select a Color
ramp that suits you. It is quite common to select a blue scale for decrease and a red scale for increase,
so I've chosen brighter red colours for low MYS and darker red colours for high MYS.
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B4 Fields

c“/ Rendering

@ Display

(;‘.G) Actions

’ 1’ Joins
|ER Diagrams
(7 Metadata

Variables

' Layer Properties - CNTR_RG_B0M_2014 | Style

12&1 5_Years

= Graduated

Column L3
Symbol [ Change...
Legend Format %1 - %2 Precision |2 21 [ Trim
Method Color
Color ramp Ml OrRd Edit | Invert
Clﬂssas Histogram \
Mode Pretty Breaks Classes |5 2 Classify
Symbel ¥ Values Legend
4000 0000 40 00
D 2.0000 - 4.0000 2.00-4.00
l:‘ 4.0000 - 6.0000 4.00 - 6.00
D 6.0000 - B.0000 6.00 - 8.00
. 8.0000 - 10.0000  8.00 - 10.00
. 10.0000 - 12.0000 10.00-12.00
. 12.0000 - 14.0000 12.00 - 14.00
. 14.0000 - 14.2000 14.00 - 14.20
Add class Delete Delete all Link class boundaries
Advanced _
w Layer rendering
Layer transparency 0 >
Layer blending mode Normal Feature blending mode Normal
| Draw effects “ 3
| Control feature rendering order
Help Style | Apply Cancel -

If you hit OK, you should see your map changing colours according to your settings: The darker the
colour, the higher the MYS in 2015. If you uncheck the borders layer (line), you’ll notice that we lost all
the countries were we had not data (like Afghanistan). Instead, it would be nicer to have these coun-
tries in a grey colour to indicate no data. This can be done easily by duplicating our layer (right click,
Duplicate). Select the lower layer of the two clones, go to the Layer Properties and Style and change
back to Single Symbol and choose a grey colour. Renaming your Layers and formatting the labels can
also help to make your map more easily to understand (right click, rename — respectively layer prop-
erties and click into the “Legend” rows of your legend to format your legend labels).

After doing all this, your map might look like the one below:
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SESSDBINAMS [

Toggles the ediling state: of the current layer Coordinale 1387,106.5 % Scale 177663537 |gd Rotaton 00 2| B Render| @ EPSG 4258 (OTF) @

3.2.  Layout and Export Your Map as PDF or PNG

Finally, we need to finalize the layout and export the map so

[ New 3N that you can use it in your presentation or publication. To do
Open... #0 so, click on Project in the menu bar and start a New Print

New From Template > Composer. Give the new composer a name, like MYS 2015.

Open Recent >

B Save . A new window wiII.o!:)en, gi.ving you everything you need to

B Save As... 438 layout a map containing all important elements. These are:

EL Save as Image...

- A title with a reference to where, what, and when. This
DXF Export...

would be for example “MYS for Countries 2015” in our case

/| Project Properties... {r3P
- Alegend

e Composer Manager.. \ - A scale bar, indicating the scale of our map
»

Sl - Information on the data source and the creator of the map

These elements are all found on the right of your print composer. You can hover a little over the icons
and then a tool tip will show you what the button does. Browse through the Item properties on the
right to change font size, text, frames,...

Once you are satisfied, save your print composer (top left corner) and export the map in the formats
you like (center top menu bar). There are specific buttons for exporting as image (JPG, PNG), SVG or
PDF and import your map in other programs.

You can access your print composer also later when you saved and closed your QGIS document. For
this, go again to Project in the menu bar and then select Composer Manager — this will show you all
the maps you created based on this QGIS document and you can continue with changes. If you are
satisfied, your final map could look like this (which can be achieved with just a few clicks).
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3.3.

Concluding Remarks

This was just a very quick introduction to QGIS and how to create maps. Every map is different and
data preparation will differ with every different source. However, this tutorial should give you a
glimpse on what is possible and what can be done with not so much efforts. If you have any more
guestions or if one (or all) steps were not clear enough, consult the QGIS help and the online tutorials
(they are pretty good). And if this all does not help, send me a message: jakob.eder@oeaw.ac.at
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