Data Mapping




01. Course Objectives

01. Course Objectives

- Introduce GIS to include definition of a coordinate system, as well as comparing/contrast
of geographic versus a projected coordinate system

- Explain different types of GIS data models to include raster and vector models, their
properties

- Provide definition of GPS, its use and how it works

- Qutline steps to using QGIS features

- Using shapefiles, and creating maps

- Conducting spatial analysis

- Using Map templates
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What Is GIS?

A Geographic Information System or geographical information system (GIS) is a system

designed to capture, store, manipulate, analyze, manage, and present all types of spatial or
geographical data.

A GIS is a computer system capable of assembling, storing, manipulating, analyzing and

displaying geographically referenced information, i.e., data identified according to their
locations (Harvard University)
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Geographic Coordinate System

- A geographic coordinate system (GCS) is a coordinate system that enables every location
on earth to be specified by a set of numbers or letters, or symbols

-  GCS uses 3-dimensional spherical surface to define locations on the earth

- The coordinates are often chosen such that one of the numbers represents vertical
position, and two or three of the numbers represent horizontal position

- Acommon choice of coordinates s latitude, longitude and elevation
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Projected Coordinate System

- Aprojected coordinate system (PCS)is defined on a flat, two-dimensional surface
- APCS has constant lengths, angles, and areas across the two dimensions

- A PCS includes a map projection, a set of projection parameters that customize the map
projection for a particular location, and a linear unit of measure.
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Data Models

A data model in GIS is a mathematical construct for representing geographic objects or
surfaces as data

VLIZ (2012)

Raster: Continuous Vector: Objects



Vector Data Model




Data Mapping

What Are Vectors?

- Points are zero-dimensional objects that contain only a

. . . ®¢ o
single coordinate pair .‘.o o
Points: Location of a mobile device, weather station, » ::

supermarket etc.

- Lines are one-dimensional features composed of multiple,
explicitly connected points
Lines: Street, River, track from a gps device

- Polygons are two-dimensional features created by multiple
lines that loop back to create a “closed” feature
Polygons: country boundaries, lakes, buildings etc.
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Raster Data Model

« Reqular grid of cells
- Cellsrepresent an areaonthe ground

- Resolution determined by the size of the cells

« All the cells looked at as a whole become a useful
representation

« Avalueisassigned to each cell

- Satelliteimagesis atype of raster
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From The Real World to A Coordinate System

« Representations of reality
« Linking attributes to the representation

« Create spatial relationships between representations
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GPS Usage

Data collection Hikers Cars Boat
and map creation
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The GPS System

Around 30 satellites are used to calculate
your position
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What GPS Needs To Work Three or four satellites are

“visible”

#

Correct
time

Receiver
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Basic GIS Functions
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#1- Data Capture
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#2 - Data Storage

« Database management system

« Linking attributes to spatial information
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#3 - Data Editing
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https://www.openstreetmap.org/search?query=Ethiopia#tmap=6/9.193/40.490&layers=H



https://www.openstreetmap.org/search?query=Ethiopia#map=6/9.193/40.490&layers=H
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#4 -Data Analysis
GIS answers the following questions:

What is at a given location?

Where does it occur?
What is nearby?

What trends are occurring?

What happens “if"?

What relationships occur?
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#5 - Display and Output

Combined layers to create a map

All kinds of maps can be created in various formats
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Limitations Of GIS

No data = no map!

Bad data = bad map!

Not everything displayed on a map is true

Maps can present problems, but not solve them

« GIS software is quite complex and needs time to be
learned
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Administrative Boundaries

« P-code codeis short for "Place Code”

« Unique identifiers to thousands of locations and administrative units in a humanitarian operation

« Provide a systematic means of linking data to an unambiguous location

- Information that is tagged with P-codes can be combined and analyzed with any other "p-coded"
data

- (o to https://data.humdata.org

« Type “Ethiopia Administrative Boundaries” in the search box

- Download the shape files and the pcodes excel sheet



https://data.humdata.org/
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About QGIS
QGIS or Quantum GIS
« Freeand Open Source GIS
« Cross-platform (works on Windows, Mac, Linux and Android, and

and supports numerous vector, raster, and database formats and
functionalities) ¢ » o Tomme]

QGIS

A Free and Open Source Geographic Information System

- Dataviewing, editing and analyzing

« Available in 48 languages

-9

—i—

Create, edit, visualise, analyse and publish geospatial information on Windows, Mac, Linux, BSD (Android coming soon)

and as developer libraries
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Data Formats

Table formats
- Spreadsheets(.xls, .xlsx, ...)
« Textdata(.csv, .txt, .tab, ...)

GIS data

- ESRIshapefiles(.shp/.zip)

- Google Earth files(.kml/ .kmz)

- Web services: Web Map Service (WMS), Web Coverage Service (WCS)
- Many more: GPX, GEOJSON, GMT, GML...)

« Youcan open(almost)all of them in QGIS!

Other formats
« Databases, APl calls
« Word documents, PDFs, scans, paper
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Adding A Shape File.shp

« Click on Layer

« Choose Add Layer

« Choose Add Vector
Layer

« Click on Browse and
choose the file
destination

« Click Open
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Adding A Text File .csv
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Attribute Table and P-Code

- Every map has its data and this data you can find it in the attribute table of that map or shape file
« To seethisdataright click on that layer file and choose open attribute table

(2 eth_admbnda_adm1_csa_bofed 20201008 — Features Total: 12, Filtered: 12, Selected: 0

s e mTEEs T 7+ Pcode is a code that is used in the data related to mapping, the
: p— 004436934992 i A er pcode is used to create a link between the text data and the map to
2 arstoizsuo R 2 connect specific place data to the place itself in the map

5| memmm s s e « As you can see above this is the p-codes of all the governorates in
. 1564121614870 414990461108 BerishangulGumz TG Syria. Using this code you can connect any data to the attribute table
E rs2sTuzs0 008575747004 Dive Do e of the map

o ssemssun 2EATIETI080 Oroi ers
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Join Data

In the previous chapter we learned the link between the

text file and a map and we are going to join the data to

the shape file:

 Right click on the shape file layer and choose
properties

* Ontheleft panel you can see the join tab as shown in
the image choose it

« Click onthe green plus sign to start the join process

* Inthe Joinlayer Field choose People_in_Need_2015

* Inthe Join field and below it the Target field choose
Pcode and Click OK

e Click OK again and open the attribute table of the
layer

Q Layer Properties — eth_admbnda_adm1_csa_bofed_20201008 — Joins
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» Custom field name prefix

*
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Stylizing Your Data

() Layer Properties — eth_admbnda_adm1_csa_bofed_20201008 — Symbology b
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Stylizing Your Data

Open map properties
Choose labels
Click on the dropdown arrow as shown below

Mo labels e
‘@ Show labels for this layer

@ Rule-based labeling

‘g Discourage other labels from covering features in this layer

Choose show labels for this layer

Click on the dropdown arrow (Label with)
And choose the field that you want to show
as a label for this map

Edit the label as desired

Click OK

Labels are used to show specific data on the
map like the name of the areas or information
about a specific point even street name so
what is meant here that you can use table for
points, lines and polygons
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Adding Decorations

= *Untitled Project — QGIS
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Installing Additional Plugins

Open QGIS. Click on Plugins » Manage and Install Plugins.... to open the Plugin Manager dialog
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