Welcome to
Intro to Raster Data with

QGIS (¢

In 3 sentences or less, answer out loud or 1n the chat:

* What 1s your name?

* What program/department are you from?

* What brought you to the workshop today?

* What do you hope to get out the workshop?
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As per the instructions when you signed up:

QGIS downloaded on your computer? F

\ N

If not, please come back to the workshop another time!
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Learning Objectives

* Distinguish between GIS and other web map interfaces
- Identify and navigate key QGIS interface elements
(Layers panel, Menu bar, Map view)

- Define the basics of raster data

- Review(?) basics of vector point data

- Explore data layers using tools such as identify feature



Outcomes

Using OGIS, participants will:
- Load and display NDVI raster data
- Import locations.csv data and add to it

- Sample raster values with location.csv



What is a Geospatial Tool?

» Software/hardware typically designed for specific tasks or functions such as mapping

* Web-based mapping tools, very limited spatial analysis

~ ArcGIS Online R

What is a Geographic Information System (GIS)?

* A comprehensive system which encompasses a range of geospatial tools
for spatial modelling and analysis

GRASS

Not all geospatial
tools are a GIS!




What is GIS?

CUSTOMERS

GIS can:
* Create
* Edit (manipulate, sub-set, etc.)
* Query
* Manage
* Analyse
* Store

data

Maguire, D.J. (1991). An overview and definition of GIS.
Geographical information systems: Principles and applications.

Chrisman, N.R. (1999). What does ‘GIS’ mean? Transactions in GIS 3(2) 8


https://wyomingcountypa.gov/gis-mapping/
https://wyomingcountypa.gov/gis-mapping/
https://wyomingcountypa.gov/gis-mapping/

Desktop GIS: Proprietary
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Desktop GIS: FOSS
(Free and Open-Source Software)

- Geospatial

Tools

Appfications in Earth Observation

GRASS GIS | crkempreee (1"
Y o | Open Source
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Questions?



Geospatial Data: Two Types

Vector

* Sometimes no accompanying data values

Poln Lines Polygons

Point Line Polygon

n()t today
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https://michaelminn.net/tutorials/arcgis-pro-terrain/index.html
https://guides.lib.uconn.edu/c.php?g=1409975&p=10500444
https://guides.lib.uconn.edu/c.php?g=1409975&p=10500444
https://guides.lib.uconn.edu/c.php?g=1409975&p=10500444
https://guides.lib.uconn.edu/c.php?g=1409975&p=10500444
https://guides.lib.uconn.edu/c.php?g=1409975&p=10500444
https://guides.lib.uconn.edu/c.php?g=1409975&p=10500444

Geospatial Data: Two Types S

Raster

* Represents Earth’s surface as a grid of pixels or cells

 Each cell has numeric value(s)

Raster point features

II ' 7

Ce x n
|
i

=

—

-

-~

Raster ine features
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Raster polygon features



https://news.north.io/en/what-is-geospatial-data
https://news.north.io/en/what-is-geospatial-data
https://news.north.io/en/what-is-geospatial-data
https://news.north.io/en/what-is-geospatial-data
https://news.north.io/en/what-is-geospatial-data
https://news.north.io/en/what-is-geospatial-data
https://news.north.io/en/what-is-geospatial-data
https://desktop.arcgis.com/en/arcmap/latest/manage-data/raster-and-images/what-is-raster-data.htm
https://desktop.arcgis.com/en/arcmap/latest/manage-data/raster-and-images/what-is-raster-data.htm
https://desktop.arcgis.com/en/arcmap/latest/manage-data/raster-and-images/what-is-raster-data.htm
https://desktop.arcgis.com/en/arcmap/latest/manage-data/raster-and-images/what-is-raster-data.htm
https://desktop.arcgis.com/en/arcmap/latest/manage-data/raster-and-images/what-is-raster-data.htm
https://desktop.arcgis.com/en/arcmap/latest/manage-data/raster-and-images/what-is-raster-data.htm
https://desktop.arcgis.com/en/arcmap/latest/manage-data/raster-and-images/what-is-raster-data.htm
https://desktop.arcgis.com/en/arcmap/latest/manage-data/raster-and-images/what-is-raster-data.htm
https://desktop.arcgis.com/en/arcmap/latest/manage-data/raster-and-images/what-is-raster-data.htm
https://desktop.arcgis.com/en/arcmap/latest/manage-data/raster-and-images/what-is-raster-data.htm
https://desktop.arcgis.com/en/arcmap/latest/manage-data/raster-and-images/what-is-raster-data.htm
https://desktop.arcgis.com/en/arcmap/latest/manage-data/raster-and-images/what-is-raster-data.htm
https://desktop.arcgis.com/en/arcmap/latest/manage-data/raster-and-images/what-is-raster-data.htm

Raster Data

* Represents Earth’s surface as a grid of pixels or cells

 Each cell has numeric value(s)

* Elevation

* Land use

* Rainfall

* Temperature

» Reflectance, etc

Why is raster data useful?
 Patterns & trends
« Calculations
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Plot Raster

Hectares BC: Elevation
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Sea Ice Concentration, 25km, 1850-2017

N\ PolarWatch ERDDAP

Easier access to scientific data

via ArcMap Loximuthal Sphere projection (EPSG 53023)

1850 (Jan15)

2017 (Jan15)

P

https://polarwatch.noaa.gov/erddap/griddap/nsidcSealceConc1850.htmi *
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https://polarwatch.noaa.gov/erddap/griddap/nsidcSeaIceConc1850.html

Raster Types

Many, many raster types...

< L

GeoPackage

ARC Digitized Raster Graphics
Bathymetry Attributed Grid

CTable2 Datum Grid Shift

ELAS

EMVI .hdr Labelled

ERDAS Compressed Wavelets (SDE 5.5)
ERDAS JPEG2000 (SDK 5.5)
ERMapper .ers Labelled

ESRI hdr Labelled

ESRI FileGDB

Erdas .LAN/.GIS

Erdas Imagine Images (img)

Golden Software 7 Binary Grid (.grd)
Golden Software Binary Grid (.grd)
HDF4 Dataset

ILWI5 Raster bMap

I5CE raster

Idrisi Raster A1

KOLOR Raw

Leveller heightfield

METiles

MIPL VICAR file

MS Windows Device Independent Bitmap
Meta Raster Format

MASA Planetary Data System 4
NOAA Vertical Datum GTX

NTv2 Datum Grid Shift

. e
Blatimnal Irmasan: Tranemieeinn Earmat
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Raster file type for this workshop - GeoTiff

- GeoTIFF i1s an open-source file format for storing raster data with
geospatial information (coordinates, projections)

- Combines data values and location info in a single file, allowing the file to
be placed geographically accurate

- Commonly used in GIS for climate data, elevation, land use, ocean data,
satellite imagery, etc

17



Questions?



Sentinel-2 satellite Raster Data

- Raster data for workshop 1s imagery from the European Space Agency satellite Sentinel-2
- Sentinel-2 collects imagery in many spectral bands,
and these bands can be used to gather information about Earth’s surface
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https://www.bruker.com/en/products-and-solutions/infrared-and-raman/ft-nir-spectrometers/what-is-ft-nir-spectroscopy.html
https://www.bruker.com/en/products-and-solutions/infrared-and-raman/ft-nir-spectrometers/what-is-ft-nir-spectroscopy.html
https://www.bruker.com/en/products-and-solutions/infrared-and-raman/ft-nir-spectrometers/what-is-ft-nir-spectroscopy.html

Satellite Raster Data

Two Sentinel-2 bands are Red and Near Infrared (NIR)
- Healthy vegetation reflects more NIR and less red light

- Unhealthy vegetation reflects less NIR light and more red light

Invisible radiation

Micro :lOQg Radio

Waves [Waves  Waves
1000
Near infrared 'ﬂlddl'g:inﬁ‘émﬂ FAR infrared

rays rays rays
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Normalized Difference Vegetation Index (NDVI)

- With difference between Red and NIR reflectance,
Normalized Difference Vegetation Index (NDVI) is created
- Values are between -1 and 1, where 1 is very healthy vegetation

infrared Visiole

(NIR — Red)

NDVI =
(NIR + Red)

European Space Agency (ESA) via Copernicus provides NDVI
raster layer (we could create the NDVI raster...but won’t today...)




Questions?



.CSV vector data (overview)

- (later) we will add .csv with Lat/Long to a map as (vector) points
- .csv may or may not have geospatial Latitude/Longitude coordinates (could have other
values)
 Points do not have area
* can be symbolized larger/smaller...but do not have area
- With (Q)GIS we can combine raster data with vector data
(polygons, points, etc.) for analysis

- B

L |

| Latitude Longitude Name
2 48.46352593  -123.3096322 WVic Library
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Geographic Coordinate Systems
* default GCS for QGIS is EPSG 4326

* data downloaded for this workshop from Copernicus Browser also in EPSG 4326
* data changed to EPSG 3157 for our study area (Victoria, BC)

Vancziper

......

Vancouver Island in EPSG 4326

Which 100KS

¢ cb etter’ ’ Q

Vancouver Island in EPSG 3157

24



Geographic Coordinate Systems

* default GCS for QGIS is EPSG 4326
* data downloaded for this workshop from Copernicus Browser also in EPSG 4326
* data changed to EPSG 3157 for our study area (Victoria, BC)

in a GIS project in QGIS,

| all data should [ultimately] be the same GCS/PCS

to ensure data alignment and limited distortions

Ok Ray

Victoria in EPSG 4326

The GCS/PCS depends on the project.d.. -
location, purpose, scale, accuracy neecs, ©

Victoria in EPSG 3157

25



Start QGILS

Download workshop data
*Extract /unzip the .zip file
*Save it where you can find it...

Open QGIS (your version may be different)
*Double click on New Empty Project

New Empty Project
EPSG:4326 - WGS 84

View License | 9

’

Note: New QGIS projects open with Geographic
Coordinate System (GCS) EPSG:4326

26



Understand QGIS interface @\ G I S *your interface may look different

Menu Bar
Toolbar
Layers Panel
Map view
Browser
Toolbox
Status Bar

Results Viewer

() Untitled Proiect — OGIS

Project Edt View lsyer Settings Plugns Vector Raster Datsbase Web Mesh Progessing fsp
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LAYERS
PANEL

MAP VIEW

STATUS BAR

Coordinate | 0.133%, 0.381° ﬂ Seale 1:1030338 -

- Magnifier | 100%

Processing Tookbax
- e

-

b (L) Recenty used
b G 30 Ties

v G} Cartography
b O} Database

TOOLBOX

b (G} Layer tocls

b G} Mesh

b (G} Metwork analysic

¢ G} Plats

b 3 Point doud conversion
b I} Peint doud data managament
+ I3} Point doud extraction
¥ (C) Raster analysis

¥ (5} Raster creation

b G} Raster terrsin analysic
v G} Raster tools

b G} vector analyss

L3 Q Vector coverage

¢ 3 Vector reation

b ICY Vector general

b G} Vector geometry

b CY Vector gverlay

Resuts Viewer

RESULTS
VIEWER
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Understand QGIS interface

Menu Bar. Project Edit View Layer 5Settings Plugins Vector Raster Database Web Mesh HCMGIS  Processing Help

Horizontal bar at the top providing access to various functions and tools

(Project management, Edit, Plugins, Vector & Raster tools, etc.)

Toolbar: ’ @ g » »

Contains 1cons for frequently used tools, such as Add Data, Pan, Zoom, Identify, etc.

Quick access to essential operations. Gyers B®
v v 3 OSM Standard

17
Layers Panel:

Displays all active Layers in the project. Saanich

Allows users to organize, manage visibility &

: Victoria
and access properties of layers

28



Understand QGIS interface

Map View:

The central area where spatial data 1s displayed.
Interact with the map, visualize layers
and analyze spatial relationships.

Status Bar:

Located at the bottom, it provides information about
current project: coordinate display, scale and CRS
settings.

Coordinate | 45.4019%, -123.403" ' Scale | 1: 50000 * | g Magnifier  100%

~| Rotation 0.0°

=~ | v Render

& EpsG:4326
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Toolbar essentials

New project, open, and save

] |

JE}} 2 84

&

Add data

Vo 4L W

Pan

zZoom “zoom full”

r

.

U

»p 5|
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Questions?



QGIS

From this point onwards
everyone works at their own pace

There are Check-In slides to ask for help
(or ask sooner!)

bkt University |
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