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Basic Raster Styling and Analysis

A lot of scientific observations and research produces raster datasets. Rasters are
essentially grids of pixels that have a specific value assigned to them. By doing
mathematical operations on these values, one can do some interesting analysis. QGIS has
some basic analysis capabilities built-in via Raster Calculator. In this tutorial, we will
explore basics on using Raster Calculator and options available for styling rasters.

Overview of the task

We will use population density grid data to find and visualize areas of the world that have
seen dramatic population density change between year 1990 and 2000.

Other skills you will learn

- Selecting and loading multiple datasets in a single step in QGIS.

Get the data

We will use the Gridded Population of the World (GPW) v3 dataset from Columbia
University. Specifically, we need the Population Density Grid for the entire globe in ASCII
format and for the year 1990 and 2000.

Here is how to search and download the revelant data.

1. Go to the Population Density Grid, v3 download page. Select the Data Attributes as
.ascii format, 1° resolution and 1990 year. Click Download. At this point, you may
create a free account and login, or use the Guest Download button at the bottom to
immediately download the data. Repeat the process for 2000 year data.

See more tutorials at http://qgistutorials.com
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Downloads

Recommended Citation:

Center for International Earth Science Information Network - CIESIN - Columbia University, and Centro Internacic
Agricultura Tropical - CIAT. 2005. Gridded Population of the World, Version 3 (GPW+3): Population Density Grid.
NY: NASA Sociceconomic Data and Applications Center (SEDAC). http://sedac_ciesin.columbia_edu/data/set/gpw-
density. Accessed DAY MONTH YEAR.

Download this Citation:
Please check the Research Note field for issues pertaining to importing authors that are organizations.

ENVV Usze thiz format for EndMNote and RefWorks software.

Use this format for ProCite, Reference Manager and Zotero software.

Data:

----- Geography: - Data Set:

[Region [v]»[Global [v] | [Population Density Grid vl

----- Data Attributes:

| .ascii [v| |12 [v| [1990 v

<& Ifeedback and support

You will now have 2 zip files downloaded.

Procedure

2. Open QGIS and go to Layer » Add Raster Layer...

See more tutorials at http://qgistutorials.com
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3. Locate the downloaded zip files. Hold down the Ctrl key and click on both the zip files
to select them. This way you are able to load both the files in a single step.

f"g Add to Overview

[T TP
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4. Each zip file contain 2 grid files. The a in the filename suggests that the population
counts were adjusted to match the UN totals. We will use the adjusted grids for this
tutorial. Select gl ds00ag60. asc as the layer to add. Click OK.

Layer name Type

alds00ga0. asc Raster
readme readme_pdens_ascii_prod_lowresad_p... Vector

5. The layer doesn’t have a CRS defined, and since the grids are in lat/long, choose
EPSG:4326 as the coordinate reference system.
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Define this layer's coordinate reference system:
This layer appears to have no projection specification. By default, this layer will now have its
projection =et to that of the project, but you may override this by selecting a different projection

below.

Fiter |
Recently used coordinate reference systems

| Coordinate Reference System Authority ID
Morth_Pole_Azimuthal_Equidistant EPSG:1020160
OS5GE 1936 / British Mational Grid EP5G:7405
Unknown datum based upon the Everest 183, EP5G:4044

WG5S 84 / Pseudo Mercator EPS5G:3857
WiGESs 34 EPSG:4326

| (<]
| | Hide deprecated CRSs

(1]
Coordinate reference systems of the world

Coordinate Reference System Authority ID
-~ WGS66 EPSG:4760
-~ WG572 EP5G3:4322
- \WGS 72BE EP5G:4324

L WGST

*J

Selected CRS: | WS 34

+proj=longlat +datum=WG584 +no_defs

6. Since we selected both the zip files, you will see similar dialogs once again. Repeat the
process and select gl ds90ag60. asc grid as the layer to add.

Layer name Type

alds20ga0. asc Raster
readme readme_pdens_ascii_prod_lowresad_p... Vector

7. 0nce again, choose EPSG:4326 as the CRS.
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8. Now you will see both the rasters loaded in QGIS. The raster is rendered as in
grayscale, where darker pixels indicate lower values and lighter pixels indicate higher

values.

Define this layer's coordinate reference system:
This layer appears to have no projection specification. By default, this layer will now have its
projection =et to that of the project, but you may override this by selecting a different projection

below.

Filter

Recently used coordinate reference systems

Coordinate Reference System

Authority ID

Morth_Pole_Azimuthal_Equidistant
OSGB 1936 / British Mational Grid

WG5S 84 / Pseudo Mercator

Unknown datum based upon the Everest 183..,

EP5G:102016
EP5G:7405
EP5G:4044
EP5G:3857

|

T

Coordinate reference systems of the world

| | Hide deprecated CRSs

| Coordinate Reference System

Authority ID

- WG5 72
- WG5 72BE
- WGS5 84
- WGEST2

EP5G:4760
EP5G:4322
EP5G:4324
EP5G:4326

[+]

IGNE:!HIESEG—|

Selected CRS: | WS 34

+proj=longlat +datum=WG584 +no_defs

D\‘(N[ Cancd || Hep |
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9. Each pixel in the raster has a value assigned. This value is the population density for
that grid. Click on Identify Features button to select the tool and click anywhere on the
raster to see the value of that pixel.
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10. To better visualize the pattern of population density, we would need to style it.
Right-click on the layer name and select Properties. You can also double-click on the
layer name in the TOC to bring up the Layer Properties dialog.
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11. Under the Style tab, change the Render type to Singleband pseudocolor. Next, click
CIasksify under Generate a new color map. You will see 5 new color values created.
Click OK.

See more tutorials at http://qgistutorials.com
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12. Back in the QGIS Canvas, you will see a heatmap-like rendering of the raster. Repeat
the same process for the other raster as well.

See more tutorials at http://qgistutorials.com
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13. For our analysis, we would like to find areas with largest population change between
1990 and 2000. The way to accomplish this is by finding the difference between each
grid’s pixel value in both the layers. Select Raster » Raster calculator.

See more tutorials at http://qgistutorials.com
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14. In the Raster bands section, you can select the layer by double-clicking on them. The
bands are named after the raster name followed by @ and band number. Since each of
our rasters have only 1 band, you will see only 1 entry per raster. The raster calculator
can apply mathematical operations on the raster pixels. In this case we want to enter a
simple formula to subtract the 1990 population density from 2000. Enter

gl ds00ag60@ - gl ds90ag60@ as the formula. Name your output layer as
p?plzdensity_change_2000_1990.tif and check the box next to Add result to project.
Click OK.

See more tutorials at http://qgistutorials.com
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15. Once the operation is complete, you will see the new layer load in QGIS.
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16. This grayscale visualization is useful, but we can create a much more informative
output. Right-click on the pop_density_change_2000_1990 layer and select
Properties.

See more tutorials at http://qgistutorials.com
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17. We want to style the layer so pixel values in certain ranges get the same color. Before
we dive in to that, go to the Metadata tab and look at the properties of the raster. Note
the minimum and maximum values of this layer.

See more tutorials at http://qgistutorials.com
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Metadata
¥ Desciption

Title

Transparency
[ ——"1
é\ Pyramids

Ke d list
Histogram ymereE

'(i Metadata

Abstract

Farmat

w Attribution
Title

Lrl

¥ Metadatalrl

Lrl

Type [~ Format

¥ Properties

STATISTICS _MAXIMUM=5775.919921875
STATISTICS _MEAN=6.695636351393
STATISTICS _MINIMUM=-1540,7230039063

STATISTICS_STDDEV=>57,298162727804

Restore Default Style Save As Default

18. Now go to the Style tab. Select Singleband pseudocolor as the Render type under Band
Rendering. Set the Color interpolation to Discrete. Click the Add entry button 4 times
to create 4 unique classes. Click on an entry to change the values. The way color map
works is that all values lower than the value entered will be given the color of that
entry. Since the minmum value in our raster is just above -2000, we choose -2000 as
the first entry. This will be for the No Data values. Enter the values and Labels for other
entries as below and click OK.

See more tutorials at http://qgistutorials.com
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19. Now you will see a much more powerful visualization where you can see areas which
has seen positive and negative population density changes. Click on Zoom In button
and draw a rectangle around Europe to explore the region in more detail.

See more tutorials at http://qgistutorials.com


http://qgistutorials.com

Project Edit View Layer Settings Plugins Vector Raster Database Help

DEERLN ﬁ@%ﬁ)@@n@pm@a @ G-
' 1 TENSRE%S

Vo
'
»
@
@
5
\%

a\l

L]

0165

5

Coordrate: || -w68,1982 |[scle 216365173 |« [[S7][% Render |[epsciazs y

20. Select the Identify tool and click on the Red and Blue regions to verify that your styling
rules worked as intended.

See more tutorials at http://qgistutorials.com
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21.Now let’s take this analysis one-step further and find areas with only negative
population density change. Open Raster » Raster calculator.

See more tutorials at http://qgistutorials.com
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22.Enter the expression pop_density _change_2000_1990@ < -10. What this
expression will do is set the value of the pixel to 1 is if matches the expression and 0
if it doesn't. So we will get a raster with pixel value of 1 where there was negative
change and 0 where there wasn't. Name the output layer as
nlegal;u i ve_pop_change_2000_1990 and check the box next to Add result to project.
Click OK.

See more tutorials at http://qgistutorials.com
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Raster calculator expression

"pop_density_change_2000_1990@1" < -10

Expression valid

23.0nce the new layer is loaded, right-click on it and select Properties. In the
Transparency tab, add 0 as the Additional no data value. This setting will make the
pixels will 0 values also transparent. Click OK.

See more tutorials at http://qgistutorials.com
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24. Now you will see the areas of negative population density change as gray pixels.
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