Tutorial 3: Introduction to
QGIS




Whatis GIS ?

* GIS = Geographic Information System (ArcGIS, QGIS)

* Deals with spatial data, for example:
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How will we use QGIS?

1. Characterising seismic sources for hazard model input
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How will we use QGIS?

2. Plotting hazard output computed by OpenQuake
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This tutorial

We will plot together:

1. Basemap (underlying map)
2. Shapefile (country polygons)

3. Text file (global ISC-GEM
earthquake catalogue)




Downloads

Before getting started we need to:

» Download: Practicum/DemofFiles/QGIS layers

Index of /Share/ES2019/Practicum | | Either:

Name Last modified Size Description ° D OW N | Oa d to yO ur

computer and copy to

: Parent Directory - .
) CheatSheets/  2019-04-07 19:56 - the VB using the
[[)DemoFiles/  2019-04-07 19:56 - shared folder
E} Presentations/ 2019-04-07 10:55 - . .
CProject!  2019-04-0719:56 - * Download directly into
Apache/2.4.7 (Ubuntu) Server at seismo.org Port 80 t h e V B




Open QGIS
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What is a Basemap?

* In simple terms, it is the background map

e Can include features such as:

* streets, landmarks, cities, waterways, satellite imagery,
areas of elevation

* Provides geographical and a visual context for data



Basemap example

Let’s add the default web basemap to QGIS
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Note: web basemaps
require internet during
initial download, then they
remain loaded in QGIS



Basemap example

Move map
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Basemap example

Display basemap in terms of lon/lat (to be consistent with OpenQuake)
by setting the coordinate reference system (CRS) to WGS 84

» Project > Properties > select WGS 84
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Basemap example

Display basemap in terms of lon/lat (to be consistent with OpenQuake)
by setting the coordinate reference system (CRS) to WGS 84

» Project > Properties > select WGS 84
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http://lyzidiamond.com/posts/4326-vs-3857

Basemap example

Note: after projecting to WGS 84 the map will look
distorted when zoomed out. The distortion

disappears if you zoom in



Basemap example

If interested, you can also try other web basemaps...
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Get URLs

* https://www.spatialbias.com/2018/02/qgis-3.0-xyz-tile-layers/

from: * https://wiki.openstreetmap.org/wiki/Tile servers



https://www.spatialbias.com/2018/02/qgis-3.0-xyz-tile-layers/
https://wiki.openstreetmap.org/wiki/Tile_servers

Basemap example

For example, ESRI Topo

URL = https://server.arcgisonline.com/ArcGIS/rest/services/World_Imagery/MapServer/tile/{z}/{y}/{x}
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What is a Shapetfile?

 Common geospatial
vector data format

* Vectors = points, lines,
and polygons

* Associated with a set of
attributes, such as name,
magnitude, etc

Seismic sources will be modelled in QGIS using shapefiles



Enable “Manage Layers Toolbar”
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Shapefile example

» Click Add Vector Layer
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Shapefile example

» Add afile

Source

Vector Datasek(s)

» Navigate to the location of the shapefile
» Open world _country_admin_boundary _shapefile with fips codes.shp

@ Open OGR Supported Vector Dataset(s) - + X
@ Recent 1 ﬁopenquake M Desktop = QGIS_additional_layers = Global_shapefile »
ﬁ Home Name -  Size Modified
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.
«» Downloads = : : e :
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dd Music
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Shapefile example

» Click Identify Features Qﬁs to see shapefile attributes
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Text file example

* We will plot the ISC-GEM global catalogue
* ~35,000 events, 1904-2015, 5.0<M,, < 9.6

/\ ¥ Home AboutISC Staff Contactus Site Map

) About ISC ISC Products

ISC-GEM Catalogue Introduction

Introduction
The ISC-GEM Global Instrumental Earthquake

Catalogue (1904-2015) is the result of a special
effort to adapt and substantially extend and
improve currently existing bulletin data for large
earthquakes (magnitude 5.5 and above, plus
continental events down to magnitude 5.0) to serve
the requirements of the specific user group who
assess and model seismic hazard and risk.

People
Catalogue Overview

Download & Legal

lindate | nn

http://www.isc.ac.uk/isceem/overview.php



http://www.isc.ac.uk/iscgem/overview.php

Text file example

* We will plot the ISC-GEM global catalogue
* ~35,000 events, 1904-2015, 5.0<M,, < 9.6

Try using the
ey » nd terminal to look at
A e ions s e e -, the catalog and
enire emiations! Station Regiat - .| count the number
of earthquake

o
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ISC-GEM Catalogue Introduction

Introduction

People ' -

Catalogue Overview
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continentar events aown 10 magniuae 5.U) 0 Serve
the requirements of the specific user group who
assess and model seismic hazard and risk.

Download & Legal

lindate | nn

http://www.isc.ac.uk/isceem/overview.php



http://www.isc.ac.uk/iscgem/overview.php

Text file example

» Click Add Delimited Text Layer %

Q@ *Untitled Project - QGIS
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Text file example

»> Add afile

File name (

» Navigate to the location of the catalogue

» Open isc-gem-cat.csv

@ Choose a Delimited Text File to Open - + X
@ Recent 4 media = sf shared folder = QGIS additional layers = ISC-GEM catalogue »

Home
ﬁ Name

4  Sjze Modified
B Desktop

E Documents

< Downloads
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B Browser

- Vector
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i
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- GeoMode

Data Source Manager | Delimited Text

File name >me/openquake/Desktop/QGIS layers/ISC-GEM _catalogue/isc-gem-cat.csv

Layer name |isc-gem-cat

Encoding UTF-8

¥ File Format

CSV (comma separated values) Tab n Space
ar expression delimiter Semicglon v/ Comfna Others
delimiters Quote " Escape |"
gord and Fields Options 3
Number of header lines to discagd 90 |3 Decimal separator is comma

¥| First record has field names

¥ Detect field types 4

v Geometry Definition

® Point coordinates
well known text (WKT)
No geometry (attribute only table)

Geometry CRS

[p| Layer Settings

Sample Daka
# date lat
1 | 1904-04-04 10:02:34.56  41.802
A1 TER

2 1an4-NA-Nd 1N-2a-NN 717
1

? Help

Trim Fields

Discard empty fields

X Field  lon -

Y field | lak >

DMS coordinates

Project CRS: EPSG:4326 - WG5S 84 - | |®
lon smajax sminax strike o =
23.108 8.6 6.6 1642 B
23 2449 232 A Q 15 2 R 8 b
6 ~ Add X Close

g




The result! But how can we
distinguish the events?
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Text file example

» Open the Layer Properties window

Q

Project Edit View Layer Settings Plugins Vector Raster Databd

DEBEERY e "ROD4
L Ay WA

¥ Zoom to Layer
QAL AQ
v Bm“:ier = 2 show in Overview
[+] f
- LT Show Feature Count
i+ Favorites
- 0o
» 15 Home Copy Layer

9; =y, Rename Layer

9 @ GeoPackage OpenQuake IRMT »

= /# spatiaLite . e°
% @ Postais ] Duplicate Layer

®
e I mMssqQL [l Remove Layer...
I+ = B2 " Open Attribute Table
'u ¥ Spatial Bookmarks Filter... ®
U] =
@, PURILE . -4 Change Data Source... @
% Name ~ Project Set Layer Scale Visibility...
Set CRS ’
@' q
Export
\’G RLeVETS Styles
« @ ® T & -5

Properties...

isc-gem-cat
v| [ ] world_country_admi...

Layer Properties - isc-gem-cat | Symbology

Q
| Zsingle

symbol

ff Information
®

‘:{:\_\ Source

Q’ Symbology

Simple marker
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|
Diagrams
~ Unit | Mmillimeter
Ny 3D View Opacity 5
E Source Fields ~ [eibly |
- Si
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. Rotation | 0.00
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3 Storage
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L O o ] [ ] *
- Display
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Text file example

» Select Graduated and play around with plot settings

L r Properties - isc-gem-cat | Symbology
= Graduated
1.2 mw

Symbol ® Change...
Legend format (%1 - %2

Method Color

Color ramp R

Classes | Histogram

symbol = Values Legend

v @ 4.9600 - 5.8880 4.9600 - 5.8880
v © 5.8880-6.8160 5.8880-6.8160
v O 6.8160-7.7440 6.8160-7.7440
v o 7.7440-8.6720 7.7440-8.6720
v ® 8.6720-9.6000 8.6720-9.6000

Mode Equal Interval -
[ ] symmetric Classification

Classify || 5 = || Delete All

Precision2 |+ Trim

- + x
£

-

-

I

Classes |5 =

Advanced ~

For example:

* Plot events by
magnitude

* Plot events by
depth

* etc...

By changing the
color/size of the
markers



Text file example

g X -
o SeERSRT ;
o - ( "7; . ' . o (‘
.. -
/

= ‘) ¥ :ii:}3

0

ISC_GEM catalog
Depth (km)
e 1-15
» 15-17
17-29
> 29-45
® 45-693

ISC-GEM Catalogue — Events plotted by depth




Text file example

ISC-GEM catalog |,

Magnitude (Mw)
5.0-6.0
6.0-7.0
7.0-8.0

ISC-GEM Catalogue — Events plotted by magnitude
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