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Outline —

e Processing GIS data
e |mporting layers

e Setting CRS up

e Using plugins

e Aggregating data

Attributes operation
Filtering data
Generating plots

Exporting data



What is QGIS?

QGIS is a free geographic information system (GIS) software to view and
analyze geospatial data.

The type of data QGIS processes is geospatial/spatial data.

Spatial data is the data equipped with particular coordinate location.
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coordinate location

Source: www.arch.titech.ac.jps

Benefits:

e See the context of location of our data in detalil

e Analyze the relationship between our data and the surrounding
environment



Types of Data

(1) Vector Data

=
| Polygon

& @
Object is represented ex: railways, roads, ex: buildings,
by a point river, etc. prefecture, country

(2) Raster Data

Represents the world as surface divided by
several grids of cells (rows and columns)

The smaller size of the cells we have, the higher
accuracy of the data




User interface
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Importing Layers

Data from MLIT

Importing vector file in shapefile (.shp)

(1)

(2)
(3)

(4)

Layer Settings Plugins \Vector

=

¥

0 &

Layer

with Japanese characters

Click Open

Raster
Create Layer

Add Layer

Embed Layers and Groups...

Add from Layer Definition File...

Copy style
Paste style

~  Open Attribute Table F6

Toggle Editing
Save Layer Edits
Current Edits

Save As...

Save As Layer Definition File. ..
Remove Layer/Group Ctrl+D
Duplicate Layer(s)

Database Web MMQGIS Processing Help
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Add Vector Layer...

Add Raster Layer...

Add PostGIS Layers...

Add SpatiaLite Layer...

Add MSSQL Spatial Layer...
Add DB2 Spatial Layer...

Add Oracle Spatial Layer...
Add WMS/WMTS Layer...

Add ArcGIS MapServer Layer...
Add WCS Layer...

Add WFS Layer...

Add ArcGIS FeatureServer Layer...
Add Delimited Text Layer...
Add/Edit Virtual Layer...

Layer — Add layer — Add Vector

Browse the .shp file (Railway.shp)
Set encoding to Shift_JIS for data

@ ©
Ctrl+Shift+V
Ctrl+Shift+R
Ctrl+Shift+D
Ctrl+Shift+L
Ctrl+Shift+M
Ctrl+Shift+2
Ctrl+Shift+0
Ctrl+Shift+w

Importing vector data from text file

(.csv)

(3)

C

Layer — Add layer — Add
Delimited Text Layer
Browse the .csv file
(Stations.csv)

Set File Format to CSV
Choose the encoding (UTF-8)
Set Geometry Definition as
Point Coordinates

X field: x

Y field: y

Click Open

Set CRS (Coordinate

Reference System) to WGS 84 |



Coordinate Reference System (CRS)

e \We can specify the coordinate for each layer to best represent their location

in the real world.

e Generally, data source will specify which CRS shall be used for each data

(but we always have to double check). However, when there are no

specification in the CRS, it is best to choose WGS 84 since it is compatible

with most cases.

We can also change CRS
after loading it to the
worksheet by:

Right click on the
Layer -> Properties ->
General -> Coordinate
Reference System

] er Properties - Rai

A

% style

eneral
€ Labels

B Fields

g/ Rendering

, Display
C@ Actions
' '!," Joins

Iu Diagrams

lway | General

W Layer info

Layer name [Railway

| displayed a¢

w Coordinate reference system

‘Selected CRS (EPSG:4326, WGS 84)

Layer source [C:\Users\XSSOJXDesktop\QGIS Seminar \Railway.dbf

Data source encoding Shlft_JIS v

/. Coordinate Reference System Selector

Filter ||
N

Recently used coordinate reference systems

Coordinate Reference System
JGD2000 /UTM zone 55N

WGS 84
N | WGS 84 / Pseudo Mercator

Authority ID
EPSG:3101
EPSG:4326 7
EPSG:3857



Installing Plugin

e Pluginis a tool for conducting data analysis that is not available on the QGIS
interface

e Plugin is similar to ‘package’ in R and Python

e Since QGIS is mostly based on graphical user interface (GUI), most of the
time, we do not have to use code.

Let’s install MMQGIS and OpenLayers

Plugins — Manage and Install Plugins — Type on the keyword — Select —
Install Plugin

ins | All (556)
Al Search |mmqgis s'ignment, path computation and trip

(¥ 3 mmagis distribution) can be accessed directly from a
m Python shell.

l o
F_: Installed

Type keyword here

I 24 rating vote(s), 10268 downloa %

2 Notinstalled A colle
opera s d
# Settings MMQGIS Uparade all L Insté" dugn
manipul: | Close | Hep

CSV inp!
convers
column |




OpenStreetMap

Web — OpenLayers plugin — OpenStreetMap — OpenStreetMap

e OpenStreetMap may be added as a base layer in the working space.

e With OSM, we can visualize the location of our data better, since the map
represents real world with roads, buildings, green space, water area (similar
to Google Maps)

e |tis possible to download data from OSM such as the road network

Layers Panel
v B®TVE-FAL
° 3
[ e stations
M —— Railway
B OpenstreetMap

NOTE:
It is better to put OSM layer in

the bottom of all layers




MMQGIS - Creating 7 ore X
’Rectangles v
MMQGIS — Create — Create Grid Layer |- s —
0.03 0.03

Unit and Grid Size

mll
e MMQGIS is a useful tool to do Layer Extent v [statons ¥
make mesh for aggregation. This
time, we are going to make a mesh [y created I
1 é 1 ) 139.535935 139.976325

grid from aggregated ‘Stations -

data. 35.49551 . - directq
(1) Shape type: rectangle for mesh = Nm;';zojxpe v ————
(2) Specify unit: 0.01 and 0.01 in layer

ok || Cancel |

unit |
(3) Extent: layer extent
(4) Layer: Stations
(5) Browse the directory of output file




Data Aggregation

Now that we have the mesh and points
of station, we can do a data aggregation
analysis. For this exercise, we are going

/ Count peints in polygon

to aggregate the number of stations in Parameters  Log
Mesh layer
every mesh. Polygons
arid.shp grid Polygon [EPSG:4326]

(1) Vector — Analysis tools — count Polatz Points to be
Stations [EPSG:4326] counted

points in polygon e
oun name 1
(2) Setthe polygon layer as the mesh [Stathom F'eldtﬂzr?:sﬁftore
layer we have, S

pOi nt |aye r tO be cou nte d as |C:/IJsers/X550JX/Desktop/QGIS Seminar/dump/count.shp
‘Stations’ [] Open output file after running algorithm

(3) Name the count field as

‘StatNum’
(4) Browse the directory for output file
(5) Click Run )




Data visualisation

(1)
(2)
3)
(4)
(5)

(6)
(7)

Right click on our new mesh layer — Properties

Open Style
Change the single symbol to graduated
Pick the column name as ‘StatNum’
In the Color Ramps,

choose your favorite color!

Click on Classify

Click OK

g’l Rendering

, Display

l C}G) Actions

g b
¢ % Joins

ln Diagrams

.. [i Metadata

Variables

& Layer Properties - Count | Style

Column [123 StiNum

Symbol

Legend Format l %1 - %2

Method ' Color

Color ramp ' - [sourcii]

Classes Histogram

Values
0.000 - 7.000
7.000 - 14.000

14.000 - 21.0..
21.000 - 28.0..
28.000 - 35.0..

Legend

0.0000 - 7.0000
7.0000 - 14.0000
14,0000 - 21.0000
21,0000 - 28.0000
28.0000 - 35.0000

Mode "Equal Interval

 Cessify | || [=)

-

12
Deleteall



Analysing Attributes

Right click on the layer — Select “Open Attribute Table”

e Most of spatial data are equipped with “attributes”

e Spatial data sometimes comes with several other files. Attribute data is stored
in .csv or database files (access, SQL....)

e Each row of the attribute represents the information of ONE point/line/polygon
(of vector data) or cell (of raster data) in the selected layer
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Attributes - Filtering

We can filter to select or remove attributes based on our
conditions.

Select the Railway layer.

e In this example, we want to remove the old railway data which operation
has been closed down.

e According to the data source, existing railway is denoted by ‘9999’.
Therefore, we only want the value of ‘9999’ in our data. This information is
contained in the ‘CLOSING’ field of ‘Railway’ data attribute.
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Attributes - Filtering

(1)

(2)

(3)
(4)
(5)
(6)
(7)

Open attribute table
See on top of the window about the information of unfiltered data

,/ Railway :: Features total: 2548, filtered: 2548, selected: 0

Click on the select/filter features using form
/7B R0 S EAGVIES® L E ERE S
In the ‘CLOSING’, type 9999

Make sure the right option box is set to ‘Contains’
On the bottom right, click ‘Filter feature’

Again, on the bottom right, click ‘Apply’ on the filter expression

Your data has been successfully filtered! Sl e
Viewing

,V Railway :: Features total: 2548,|firtered: 687, |selected: 0




Attributes - Remove

(1)
(2)
(3)
(4)
(5)
(6)
(7)

d Data

Use select/filter features using form again in the attribute table

In the ‘CLOSING’, type 9999

Make sure the right option box is set to ‘Contains’

On the bottom right, click ‘SELECT feature’

Switch to table view, and go back to QGIS Workspace
Right click on the layer — save as...

Make sure the setting is right before clicking OK

/. Save vector layer as...

?

X

Format IESRI Shapefile

~|

File name |C:AJsers/X550JX/Desktop/QGIS Seminar /dump/new_rail.shp | l Browse l |

Layer name

RS Selected CRS (EPSG:4326, WGS 84) |

v

£

Encoding shift_JIS

2

[/] save only selected features
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Attributes - Adding

We can add more variable to the attributes, either with our own conditions or
based on another variable’s condition.

(1)
(2)

3)

(4)
(5)

(6)

Open Attribute table of “Railway”

Click on the Open field calculator

/2B BT S ESRTEI®P 68 B .c-»

Type the title of the new column on Output Field Name
We'll write down if a line belongs to JR EAST

Specify the output field type as string and length as 10
Type:

if("COMPANY"="®& H X i & #%:& (IH[E#%X)','JR East', '0')
Click OK

/7 Field calculat

[C] only update 0 selected feature:

|% Create a new field || update exi
|| Create virtual field

Output field name | JR EAST | @
Output field type | Text (string) =)

Output fieldlength (10 |3 Precsion [0 [2]

() m)idole] (e
if("COMPANY" =1 B ASRESRE (BESR |, ?'“""l !
'JR East', E’...
o Color
0 - Conditionz
Conversio
[ Date and”
() Fields and
[#- Fuzzy Mat
[ General
[#- Geometry
Math
[#- Operators
-'Reoord
- String
< (1) | & Variabl
Output preview: '0' AR

—_
~



Attributes - Adding

/' Field calculator ?

[] only update 0 selected features

[%| Create a new field | | update existing field
|| Create virtual field
Output field name | 1R EAST |
- [mree
Output field type | Text (string) [~
Outputfieldlength |10 5| Precson [0 [5]
| Expression I Function Editor |
=)l )l i o )] (searen || group Aggregates
er v S T - row_number - 2 4 i
If:E CEOM'PANY R AFREINE(BEEL o AR * | | Contains functions which aggregate values over layers and
: ast’, - Color fields.
' Conditionals
Conversions
Date and Time
Fields and Values
- Fuzzy Matching
‘General
[#} Geometry
‘Math
[#}- Operators
Record —
String (o |
4 4 [#-- Variables _—
- Rerent (Reldrals L

Output preview: '0'




Automating QGIS

e Python scripts can be run
in QGIS

e Useful when working with
large sets of data

e To open Python console:
Plugin—Python console

e For more information check
QGIS documentation

7 QGIs2.18.16 - o X
Project Edit View Layer Settings Plugins Vector Raster D@tabase Web MMQGIS Processing Help

NEBRBRR 03@FL AP EAPPRALRBIR o -K-&- -

V) /BSG-sRa%p0 =0E%ss2% B8]

©©y
| Layers Panel @[
<« @ ®. T &~
x o i
T — natewy
% [ openstreetMap

%%
"
Vor
Python Console B
vea@eeo O HHPQlxs B|# #|=
1 Python Console | © | B uniteco @ | (v
2 Use iface to access QGIS API interface or Type 3 from-loader import Loader
help(iface) for more info 2 Idr-= Loader(qgis.utils.iface)
3 >>> print("Python is amazing in QGIS") < Idr.load_shapefiles("C:\Users\a.ch ro\Desktop QC

4 Python is amazing in QGIS
5

|
ket | ez D
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Printing out maps: print composer

Plots are professional
visualisations of the maps

p— 2 38 U T FSegdE )X e 0. [ 4 BpHAS
e 2 o & 5 W 2 Ly e N
X 2 = et A S

5 s g 5 % Tk / 8 £

g o {1 e . . ! " = $de

= / 3 % ¥ L\ K T 202 f" A 2

a1 & TRy @ LD o - - PAER

Useful when printing out Starting year of operation of railway stations in Central Tokyo

showing results §
Plots are generated throi |, b ek N

“print composer”: 12
Project — New Print Comg

8

You can add features su
maps, legend, grid, etc

Year of construction
0 <1900
1900 - 1920

o

8 1920-1940
B 1940 - 1960
B 1960 - 1980
[ ]

B

ALWAYS draw the scale

1980 - 2000
> 2000
Railway
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Exporting maps to KML/KMZ

Useful to send interactive
layers to third parties (eg.
client, reviewer)

GoogleEarth and Maps allows
people to see our GIS data

Both software use .KML and
KMZ files

To export a layer as .kml: “save
as” -> Format ="Keyhole
Markup Language”
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Summary

e Today we learnt

@)

(@)

Processing GIS data

Importing layers

Setting CRS up

Using plugins

Analysing and creating attributes
Filtering data

Generating plots

Exporting data

For more information check:

5 StackExchange v

&) Geographic Info

)

I

A

stackoverflow
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FINAL EXERCISE

e Create a layer of the decommissioned Japanese rail network by
e 15 periods:

» Before 1951 (Imaoka)
1951-1955 (Hirabayashi)
1956-1960 (Ihoroi)
1961-1965 (Suzuki) 1996-1999 (Koizumi)
1966-1970 (Shiroma) After 2000 (Koike)
1971-1975 (Kaneko) « Still in operation (Nagasaki)
1976-1980 (Ogawa)

1981-1985 (Muro)
1986-1990 (Kawai)
1991-1995 (Kita)

e Upload your layer to the GoogleMaps share folder:
https://drive.google.com/open?id=1vKSMpxqtDFE6VOWKZjQn-6QViISRohD6b&us
p=sharing
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