Data Fest 2017 - QGIS Module 2

Module 2: Thematic Mapping with Point in Polygon Query Tutorial by Lex Berman

This goal of this exercise is learn how to import tabular data to QGIS, to run spatial selections, point in
polygon analysis, and to create thematic maps, as well as areal calculations for thematic maps.

1. Data Source http://ourairports.com/data/

2. Open .csv in QGIS using add vector csv

7 2
/. Create a Layer from a Delimited Text File m

File Namel C:/Users/mberman/Downloads/airports.csv I

Layer name airports IEnooding [UTF-S I v ]
File format DCSV (comma separated values) Custom delimiters () Regular expression delimiter

Comma 7] Tab [7] space [ colon [] semicolon

Other delimiters Quote ~ Escape ~

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

Field options [7] Trim fields [] Discard empty fields [| Decimal separator is comma
Geometry definiton @) Point coordinates ©) well known text (WKT) ) No geometry (attribute only table)
I X field [Iongimde_deg I v ]IY field [Iaﬁmde_deg I v ] [7] DMs coordinates
Layer settings [7] Use spatial index [] Use subset index [7] watch file
id ident type name latitude_deg longitude_deg elevation_ft continent iso_coun #
1 6523 00A heliport Total Rf Heliport 40.07080078125 -74.93360137939453 11 NA us ‘ £ ‘
2 6524 00AK small_airport Lowell Field 59.94919968 -151.695999146 450 NA us N
3 6525 00AL small_airport Epps Airpark 34.86479949951172 -86.77030181884766 820 NA us
4 6526 00AR heliport Newport Hospital & Clinic Heliport 35.608699798583984 -91.25489807128906 237 NA us
5 6527 00AZ small_airport Cordes Airport 34.305599212646484 -112.16500091552734 3810 NA us
6 ‘ 6528 00CA small airport Goldstone /Gts/ Airport 35. 3504’}98 199499995 -116.888000488 3038 NA us Y
< 1 »

[Coc ) (cma ][]
—

3. Airports .csv layer opens in buffer, SAVE AS NEW “airports” SHAPEFILE LAYER , and CLOSE .csv file!
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4. turn off visibility of airports layer, then make continents layer ACTIVE, use SELECT tool to select Africa
7 QGIS 2.14.1-Essen - africa =<

Project Edit View Layer Settngs Plugins Vector Raster Database Web MMQGIS Processing Help
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Layers Panel J X
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“oordinate 155.9,68.8 ) icale 160,514,068 v ‘totatior 0.0 2| @IRender @ ersciazze @

5. use VECTOR | RESEARCH TOOLS | SELECT BY LOCATION

. - - - , - -
/' QGIS 2.14.1-Essen - africa .-

- -

Project Edit View Layer Settings Plugins [Vector | Raster Database Web MMQGIS Progessing Help

DEBRIR 4O [ === - Pyse ae ERe
Dxf2shp :
. 4 & -2 'CB /& ﬁ GPS O kS B~ 1 ',> %
Q . _p A € (@ (¢ § )
Nobeaeag(| == :|l®ifcian
P o OpenStreetMap 4
v" - Road graph 4
\@ L Ei‘v_g‘?,"u Spatial Query 4
[v]ie airports Sl '
|| continent Table Manager 4
[] ne_110m_admin... Topology Checker »
Analysis Tools 4

Research TOolS s———

@ Random Selection...
Geoprocessing Tools » I“g Random Selection Within Subsets...
Geometry Tools »

Random Points...

Data Management Tools > Regular Points...
Vector Grid...
Select by Location... |

.} Polygon from Layer Extent...
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6. In the dialog, Select features in “airports” the intersect features in “continents” and make sure that
there is a TICK in the box for ONLY SELECTED FEATURES, as “creating new selection” before hitting OK

-
/' Select by location

=

Select features in:

L' [airports

that intersect features in:

[conh'nent

Include input features that intersect the selection features

[ Indude input features that touch the selection features

[ Indlude input features that overlap/cross the selection features
[ Indude input features completely within the selection features
Il I Only selected featuresl

[creaﬁng new selection

\ 0%

oKk || cose |

{

7. airports that intersect continents selection will be chosen, SAVE THE SELECTED airports to new
shapefile, making sure to tick the SAVE ONLY SELECTED FEATURES option!

Layers Panel g X
[ G-PRGF = )
© airports

[ '] continent
[] ne_110m_admin...
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8. now Deselect Features in All Layers, and turn off visibility of original airports layer. Zoom to layer

Layers Panel & X
m 6v .Y 8.[ b 3 7.;" Il

[v]i® airports africa

[ e airports

[ ] continent

I:l ne_110m_admin...

9. Turn off the airports layers, and make continents active, the select AFRICA again. Now use SELECT
BY LOCATION to select features in Natural Earth Countries that intersect with the continents selection.
The result should be only the countries that intersect with the continent of Africa. Be sure to SAVE THE
SELECTION countries by right clicking the ne_100_admin layer and SAVE AS a new shapefile before
continuing.

Layers Panel & X -
4o TV &~ A0

[7] e airports_africa
[7] @ airports

|:| ne 110m_admin...
[] continent
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10. Turn off the Continent layer and the ne_110_admin layer, then we can proceed to VECTOR |

ANALYSIS | POINTS IN POLYGON step

/ QGIS 2.14.1-Essen - africa
—

Project Edit View Layer Settings Pluging (Vector | Raster Database \Web

MMQGIS Processing  Help

DEQ@ {ﬁ @ Coordinate Capture »
> . = — Dxf2Shp »
J//D’Q?'Cﬁ/’i(m s »
M Qb6 e CE @ @D O(D @ | Growstats »
”,',\}.f"[LaversPanel e — Z::Zr::hﬂdap :
Be T Ea&-FAL N R
i +] ° ai i Statist »
'ﬂ * - Table Manager >
D continent Topology Checker »

‘ Analysis ToOlS — se——

{k Research Tools 3

@ Geoprocessing Tools »

@ Geometry Tools »

a Data Management Tools »
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Distance Matrix...
Sum Line Lengths...

Points in Polygon...

List Unique Values...

Basic Statistics...

Nearest Neighbour Analysis...
Mean Coordinate(s)...

Line Intersections...

11. Set input polygons = Africa_countries, input points = airports Africa, statistical method = sum

/ Count Points in Polygon

Input polygon vector layer
I[aﬁ'ica_oomh’ies I v ]

|| Input point vector layer
| I[a‘rpons_aﬁ'ica I v ]
Input point vector layer attributes to aggregate

latitude_d
longitude_

Statistical method for attribute aggregation
[Fenl 2
Output count field name
PNTCNT

Output Shapefile

C:/Users/mberman/Desktop/africa_countries_count.shp [ Browse ] l

Add result to canvas
i | 0% | Lok J[ cese |




Note that the SUM will take the number of po
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ints that falls within each polygon and add the sum of

those point features as an integer into a new column, called “PNTCNT” in your output shapefile. In this
example, we accept the default field name “PNTCNT” and will write to a file called

“Africa_countries_count.shp” on the Desktop.
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Layers Panel 5 X

o T&E-HAL

Yo
'D [ e airports_africa
'D I [v] || africa_countries count I
i africa_countries
/90 || continent
—
q r =
/ Attribute table - africa_countries_count :: Features total: 52, filtered: 52, selected: 0 l = | E |
~l=m o 0] 122
e / o | @& h 5 ®f =] t:
@ subregion region_wb name_len long_len abbrev_len tiny homepart PNTCNT Gl
@ Middle Africa Sub-Saharan Africa 6.000000 6.000000 4.000000 -99.000000 1.000000| 93 ‘7‘
(V-"\ Eastern Africa Sub-Saharan Africa 7.000000 7.000000 4.000000 -99.000000 1.000000 7
¢ ]
, Western Africa Sub-Saharan Africa 5.000000 5.000000 5.000000 -99.000000 1.000000 8
Q
Ya Western Africa Sub-Saharan Africa 12.000000 12.000000 4.000000 -99.000000 1.000000| 51
v° ~ 4 Southern Africa Sub-Saharan Africa 8.000000 8.000000 4.000000 -99.000000 1.000000 131
Middle Africa Sub-Saharan Africa 20.000000 24,000000 6.000000 -99.000000 1.000000 37 i
¥ « T i ] »
. T Show All Features, = D
—<

12. Symbolize the PNTCNT values in a choropleth map. Right-click on the the layer with PNTCNT field

and go the PROPERTIES | STYLE tab. Change

the setting from SINGLE SYMBOL to GRADUATED COLOR,

then pick the column containing the values, PNTCNT from the drop-down menu of columns. Choose a

color ramp, and the Classification Mode, number of classes, and hit CLASSIFY if it does not auto-update

the preview. Hit APPLY to apply the changes

on the map view, and OK to close the dialog.



7 Layer Properties

%, General

f abc ELE

BE rields

4 Rendering

O ooy
@ Actions
4
¥ Joins
|ﬂ Diagrams
s

(2 wMetadata

Variables
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[] Control feature rendering order

- africa_countries_count | Style m
ctmn [
Symbol [ D Change... ]
Legend Format %1 - %2 Precision 0 41 [ Tim
Method [color %)
—_
coiorramp ([ W source] || et ] @ movert
=
Classes Histogram
Mode| [Natural Breaks (Jenks) ~ | Classes 8 [*] | classfy | |
Values Legend
28.00-47.00 28-47
47.00-75.00 47-75 M
75.00-96.00  75-96 =
96.00 - 194.00 96 - 194 B
194,00 - 352.00 194 -352
52 NN -444 NN 357 - 444 Y/
[ Adddass | [ Delete | [ Deleteal | [¥] Link dass boundaries
W Layer rendering
Layer transparency D 0 [:'
e e foms o] reasesindnomode
[~] Draw effects v

) Lo || )

13. Depending on your symbolization selections, the choropleth map will reflect the total number of
airports in each country. Here using Natural Breaks, 8 classes, inverted RdYIBu (red yellow blue) ramp.

Layers Panel

L@ 6» Y' and

5 X
A =

[7] e airports_africa

4 |[V] i africa countries count

“ M o-13

@ B 13-28

@[] 28-47

@[] 47-75

@[] 75-96

@[] 96-194

@ B 194-352

@ [l 352-444
.africa_countries
[]l:loontinent

14. In order to calculate the number of airports PER SQUARE KM of each country, we must first
REPROJECT the CRS of the Africa Countries Count layer to a “real-world” coordinate system. The current
standard global project of WGS-84 is in decimal degrees. We need to SAVE AS a Projected Coordinate
System, such as “Africa Albers Equal Area Conic” which has EPSG Number 102022. After saving this
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layer with a new name, you need to RESET the PROJECT | PROPERTIES | CRS to that projection, and
make sure that the correct EPSG Number is shown on the lower right for the current project.

Layers Panel & X

B® T &AL

[7] © airports_africa

|
0-13
13-28
28-47
47-75
75-96
96 - 194
194 - 352
352-444
[T africa_countries
[:I |:I continent

O

Coordinate 1294266,4155185

) scale :66,007,797 ~ Rotation 0.0

B Renderl Qa)se:lozozz(oml (-]

15. Since the Albers 102022 projection is in units of Meters, we will first create a new field with Square
Meters. Open the Attribute Table, then Field Calculator, New Field (named “sq_m”), field type =
decimal number (real), field length 20, precision 5, then in the expression form type Sarea, and OK

Vﬁeld calculator

(=)

Only update 0 selected features
Create a new field [] update existing field
[7] Create virtual field

Output field name  sq_m
scalerank
Output field type
Output field length 10 4| Predsion 5 =
[ Expression | Function Editor ]
HEHUWEHEWELI M s
Sared row_number
> Color
Conditionals
> Conversions
> Custom
Date and Time
> Fields and Values
Fuzzy Matching
General
> Geometry
Math
Operators
> Record
String
> Variables
<[ » > Recent (fieldcalc)

Output preview: 1245082987657.09

automatically be turned on.

You are editing information on this layer but the layer is currently not in edit mode. If you dick Ok, edit mode will

[ e ) e

L

4

16. Check the new column containing the area for each polygon in square meters (the projection units)
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7/ QGIS 2.14.1-Essen - africa = |6
=] =] 3 ')::Y\ (3 = 4 )\ 7’_\ N\ r”’ & - - - § - - == —_—
O R AV PELHRPPRALR C-K-&-LEES=-O -
=] — —
F v = D abe| [Gabg ab abe abg abec ab CSW.
A/BR - R/&T < U o) g s ol A
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MQQ %‘@) Q%’B = G@‘céz\?%? wbm - “ﬂ
v° Layers Panel F X
O &l e TV &~ FL
'Q [T] @ airports_africa
'Q [ africa_countries 102022
4 (02 africa_countries_count
ﬁg 0-13
R 13-28
28 -47
-
% 7/ Attribute table - africa_countries_102022 :: Features total: 52, ﬁlterm = | B
)} EEEIELIE 2P ERBE x>
@ = v |Update All | | Update Selected
@ bregion region_wb name_len long_len abbrev_len tiny homepart PNTCNT sq_m Z
,\},‘ africa Sub-Saharan Africa 6.000000 6.000000 4.000000 -99,000000 1.000000 93 |1245082987657....) |
L
~g
, 1 Africa Sub-Saharan Africa 7.000000 7.000000 4.000000 -99.000000 1.000000 7 |26238885319.17...
™

17. Now we can repeat the field calculator step to create a field containing Square Km. From the
Attribute Table, go to Field Calculator, New Field (named “sq_km"), field type = decimal number (real),
field length 20, precision 5, then in the expression form type the name of the field in double quotes and
divide it by 1,000,000. The expression, in this case, looks like this: [ "sq_m" /1000000 ]. Now you
should have figures, such as 26,238 sq_km for Burundi. Toggle the editor to save the edits.

18. We can now calculate a new column, which will “normalize” our raw count of airports for each
country by the area in square km for each country. This will give us airports per sq km. To do this we
return to to Field Calculator, New Field (named “airp_sgkm”), field type = decimal number (real), field
length 20, precision 10, then in the expression form divide the PNTCNT field by sq_km field. The
expression, in this case, looks like this: [ "PNTCNT" / "sq_km"]. This will be a very small number (so we
need 10 places past the decimal in precision). Save the edits.

19. Finally, we can use the newly calculated field to generate a choropleth map of airports per sq km.
Even using exactly the same Style [graduated, Natural Breaks, 8 classses, RdYIBu inverted ramp], the
difference between the raw count of airports per country map, and the number of airports per sq km
map is striking! Cartography is an interpretive art form, depending on how you normalize and how you
classify the data.
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airports per sq_km number of airports

(9 africa_countries_count
Wo-s
Bl -2

| {79 africa_countries 102022
0.000000 - 0.000044
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