Chapter 7

Working with Projections in QGIS
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Skills you will learn: There are two tasks you may need to perform with projections.
The first is to project a map that has no projection (i.e. has only a geographic
coordinate system), the other is to define the projection of a map that is supposed to
be projected, but is missing the information.

Projecting a map

In this first part of the tutorial, we’ll add a projection to a point map of locations of
polluting facilities in Canada, derived from a downloaded set of locations available at
http://open.canada.ca/data/en/dataset/40e01423-7728-429c-ac9d-2954385ccdfb.
The map uses the NAD83 datum, but is not projected.

We'll download the “NPRI-Facility-Geo-Locations-Since1993.csv” file, which you can
also obtain by clicking here.


http://open.canada.ca/data/en/dataset/40e01423-7728-429c-ac9d-2954385ccdfb
http://www.davidmckie.com/NPRI-Facility-Geo-Locations-Since1993.csv
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IPRI-Facility-Geo-Locations-Since1993.csv - Excel

File Home Insert Page Layout Formulas Review View Developer Tableau
B F [ Show Queries ! %Connedlons 8l '}\_; Y : ;’% [F He Al 7 ”;G
== 7 From Table ; S e e — x| = == Hu
Get External  New Refresh Z| Sot Filter Textto _ What-If Forecast __.
Data~  Query~ [ Recent Sources  pfy - o W Advanced  cojymns =~ & Analysis* Sheet ==
Get & Transform Connections Sort & Filter Data Tools Forecast
Al v ki Year of last filed report / Llannée de la déclaration la plus récente
A B C D | E
i | IYear of last filed reporthPRl ID / | C¢mpany Name / Raison Socidle Facility Name / Nom de l'installation Address line 1 / Premié
23 2014 49 ADS inc. Texel Matériaux Enduits 1145 Bélanger Rue
3 2014 54 Glencore Canada Corporation Brunswick Mine Highway 430 Highway
4 2014 57 B¢mbardier Inc. USINE DE LA POCATIERE 130 230 Route
5 2014 64 B&W Heat Treating Canada ULC Plant No. 1 60 Steckle Place
6 2014 65 B3ttenfeld Grease (Canada) Ltg. BATTENFELD GREASE (CANADA) Ltd 68 Titan Road
7 | 2014 70 Ti|Automotive Canada Inc. Bramalea Plant 316 Orenda Road
8 2014 79 G Water & Process Technologies Cana GE Water & Process Technologies C: 13030 148th Street Nc
9 | 2014 92 C{L Container Canada CCL Container - Aerosol Division Pen 163 Robert Street
10 2014 99 Mjnes Agnico Eagle Limitée Division Laronde 10200 Route de Preiss.

Scroll to the right, and you’ll the columns with the latitude and longitude coordinates

QGIS will need.
H - NPRI-Facility-Geo-Locations-Since1993.csv - Excel
File Home Insert Page Layout Formulas Review View Developer Tableau '3;3' Tell
B F D Show Queries ’7 %] Connections 8l H Y Clear e [ Be
F : 3
5 | From Table operties i Reapply Ef
set External Refresh z| Sort  Filter Textto _, o
Data ~ Query . [ Recent Sources ) - Edit Links A W Advanced  coumns = ~ @
Get & Transform Connections Sort & Filter Data Tools
Al v S Year of last filed report / L'année de la déclaration la plus récente
I | J ‘ K [ L | M N 0] P Q
1 |Postal Cod Physical Lz Physical Ni Latitude . Longitude Datum / Datum Key Indust Key Indust Key Indus!
2 J1K2B1 45.388 -71.9428 1983 13 Plastics an Plastiques
3 EsG2m1 47.472 -65.8897 1983 8 Mining anc Extractior
4 GOR1Z0 47.359 -70.0509 1983 15 Transportz Fabricatio
5 |N2G2C3 43.404 -80.4608 1983 6 Other Mar Autres fak
6 M8z2)8 43.63 -79.5231 1983 12 Petroleum Fabricatio
? L6T163 43,703 -79.7039 1983 15 Transportc Fabrlcatlo

Close the file, and open QGIS.

With the and use the “Create a Layer from a Delimited Text File” dialogue box to
import the file. And be sure to assign the X and Y coordinates to the Longitude and
Latitude locations, respectively.
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/ Create a Layer from a Delimited Text File l @ 4 ‘

File Name =r seven/7_22_WorkingwithProjectionsQgis/NPRI-Facility-Geo-Locations-Since1993.csv| = Browse...

Layer name = NPRI-Facility-Geo-Locations-Since1993 Encoding UTF-8 L',

File format ® CSV (comma separated values) Custom delimiters Regular expression delimiter

Record options Number of header lines to discard 0 3 X First record has field names
Field options ' Trim fields =~ Discard empty fields Decimal separator is comma
Geometry definition @ Point coordinates Well known text (WKT) No geometry (attribute only table)

X field | Longitude / Long ~ Y field Latitude / Latituc » | DMS coordinates

Layer settings | Use spatial index Use subset index | Watch file
Year of last filed report / L'anngpe de la d@claration la plus r€ycente NPRIID / ID INRP Oori' it
1 |2007 0000000043 BASF
2 |2014 0000000049 ADS i =
3 |2009 0000000052 Tg




Select the “OK” tab.
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2 7 @ e o | Coorsnte Reference System Scleco
F EIES | | Specify CRS for layer NPRI-Facility-Geo-Locations-Since 1993
T 0
Filter
Recently used coordinate reference systems
7 Createa Coordinate Reference System |Authority D =
* Generated CRS (+proj=tmerc +lat_0=0 +on_0=-79.5 +k=0.8999 +x_0=30... USER:100001
File Name 2r 8| = Generated CRS (+proj=tmerc +lat_0=0 Hon_0=-79.5 +k=0.9999 +x_0=30... USER:100000
Layer name | LWGS 84 EPSG:4326 n
NADS83 / Statistics Canada Lambert EPSG:3347
File format | NADB3(CSRS) / MTM zone 9 EPSG:2951 s
1| e MaD) '||
Coordinate reference systems of the world Hide deprecated CRSs
Record option} ‘ Coordinate Reference System |Autharity D (=)
Field options ~~NAD83 / South Dakota North (ftUS) EPSG:2454 []
Geometry -~ NADB83 / South Dakota North (ftUS) EPSG:4457
-~ NADB83 / South Dakota South EPSG:32135
) -~ NADBS3 / South Dakota South (ftUS) EPSG:3455
eeEni _NADB83/ Statistics Canada Lambert EPSG:3347 E
ol | GDY
1 2007 Selected CRS: NAD83 [ Statistics Canada Lambert "
2 2014 ' +proj=lec +Hat_1=49 +Hat_2=77 +lat_0=63.390675 +lon_0=-91.86666666666666 +x_0=6200000 +y_0=3000000 +ellps=GRSS0 @
+towgs84=0,0,0,0,0,0,0 +units=m +no_defs
3 | 2009
4

In this case, we will project the map to the Statistics Canada Lambert Conformic
projection, which is a good projection for Canada, with its wide east-west extent.




Select OK.
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As is our usual practice, your project, and then open the file’s attribute table.

BRfjeSFazZepPaRREE %>

annge de fo &4 | PRI D/ I IWRI |y Name / Roisor | me / Nom de I's | / Premipre b | / Dec@me ig| Gty vile |-ovince / Provine|d Code / Code p| iption / 1] ption | Lattude / Lattude | LongRude / Longrude [ 0=

i 200 43 BASF CANADA GEORGETOWL. 80 TODD Road /il Georgetown | ON L7GART 436533 798953 |_
3 2014 49 ADS Inc. " Texel Mat@ri.. | 1145 B@lang... | ALLL “Sherbrooke | QC T31k281 Tmar [meer| 45.388 719428
> 2009 52 BTONEL |USNEDE TER.. 4170 Nancy | AL 'Terrebonne | QC JEX4HE ML |meet | 45.7406 736942
3 2014 54 Glencore Can... Brunswick Mine | Highway 430 ... AL | Bathurst " ESG2M1 T TR T TR 474717 -65.8897
% 2014 57 Bombardier Inc. USINE DE LA ... 130230 Route | ACLL L2 Pocab@re | QC GORIZO 47.35%4 -70.0509
s 2014 64 BRW Heat Tre... PlantNo.1 60 Stecde Place WiL! | Kitchener on 26203 [mar [wenr | 43.4036 -80.4608
s 2014 65 Battenfeld Gre... BATTENFELD .. 68 Thon Road | Aiuil "Toronto ‘o m82238 [mar [wuee | 436297 795231
7 2014 70| T1 Automotive__. | Bramalea Plant | 316 Orenda . |/CiL Bramalea on LeT163 NULL 43.7028 797039
s 2004 78 GEBETZ CAN.. WA 175, Hymus BNd | UL |Pointe-Claire  QC HR1E2 454542 738278
3 2014 79 GE Woter & P |GE Water & P.. 13030 148th . | ALLL "Edmonton A8 TSL2H8 [war [t | 53.5894 -113.5747|
= 2007 90 SAMUEL STR.. SCARBOROUG... 743 Warden A... MULL Scarborough | ON M1L549 “ann -79.2832
o= 2014 92 CCL Container.. | CCL Container._. 163 RobertS... AL Penetanguish... ON 'LoM2G2 CTTR T 44.7775 -79.9147
= 2004 96 AFGD GLASS  FABRICATED .. 75 DOMNEY Cr.. ULl | Concord ‘o L4K1PE a7 437941 -79.5029
el 2014 99 Mines Agnico ... | Davision Laronde 10200 Route .. | Vil Rouyn-Noranda | QC ovico 482375 78.3958
. 2007, 100 LES PRODUIT... |LES PRODUIT.. | 1143 Boul StJ...| /LA | Mercer Tac TeR211 453004 BTS2
is 2014 105 Aldex Chemic... | ALDEX CHEML.. | 630 Laurent R... AULL Granby qc RGeVL TR 453907 727547

= 2014 106 Canadian Nat.. Dumvegan So.. | /UL wULL Fanven A8 15-03-... | AeL 55.9967 1185336

= 2005 108 MEVWAANT SO 1 OAMEY M PO _Rowe 2370 s 100 £ MATUECN o el L] M 48 s917 -an ":‘;[Z:

T how Al Features_| (=[=

You can now save the layer as a shape file, which will have a projection.

Double click on the Project icon. This opens the project dialogue.



We must now save the layer as a shape file, right right-clicking on the layer, and
selecting the “Save as” option from the drop-down menu, which produces a dialogue

box.
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You can delete the csv file.
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Browse to your hard drive, and open the folder that contains the shape file so that you
can see it’s component parts. You can also download this folder in a zipped file by
clicking here.

& NPRI-facility-geo-locations-since1993.db{ 05/11/2016 5:17 PM  DBF File 102,817 KB
NPRI-facility-geo-locations-since1993.prj 05/11/2016 5:15PM PRJ File 1KB
NPRI-facility-geo-locations-since1993.qpj  05/11/2016 5:15PM  QPJ File 1KB
NPRI-facility-geo-locations-since1993.shp  05/11/2016 5:17 PM  SHP File 507 KB
NPRI-facility-geo-locations-since1993.shx ~ 05/11/2016 5:17 PM  SHX File 145 KB

With a shape file now intact, we can continue working with this layer.
The new, projected layer will be added to the post.
Define projection

If you have a shapefile that is intended to be projected, but is missing its .prj file
highlighted above (see Chapters 6 and 7 of The Data Journalist for a discussion of
projections and the file structure of a shapetile), use the define projection tool.

You will need to find out what the projection for the map is intended to be, either
trom the layer’s metadata, or if necessary, from the keepers of the data.


http://www.davidmckie.com/NPRI-facility-geo-locations-since1993.zip

Once you know, click on Data Management in the “Vectors” menu.
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Select Define Projection. In the dialogue that opens choose the input feature class or
shapefile, then choose the projection to be added. Click OK and the projection will be

added to the existing layer.




7 QGIS 2.14.8-Essen - Projections . . ' - « B B P o =
Project Edit View Layer Settings Plugins Vector Raster Database Web MMQGIS Processing Help

DEBRBRRFIPLLL2APPAKS e -K-§&

£ L] < e - =] . 1 ] r ~
/B0 AD " EHRNTe%sT RV
Layers Panel &)%)
I N GEEOR AN A /. Define current projection @n
T @ 2 -geo-locations-si Input vector layer
NPRI-facility-geo-locations-since1993 5.7

Input spatial reference system
EPSG:3347 - NAD83 / Statistics Canada Lambert

Output spatial reference system
@ Use predefined spatial reference system

Choose

Import spatial reference system from existing layer

| [NPR1~faC|I|ty<geo-|ocahons—srncelgg} lv]

Import spatial reference system
[EPSG:3347 - NADS3 / Statistics Canada Lambert J

BErES0888INANS N

&S
4

£

) T,

|
i

Pl

Admittedly, understanding projections takes a while. But given its importance when
working with mapping software like QGIS or ArcMap, it’s worth spending the time to
understand how they work and why they’re necessary.



