
12/10/2026

1

Geographic Information Systems
2026/2027

Lesson 08 - Revision of Hands-on Exercises 2 and 3, 
- Resolution of Exercise 04
- Introduction to Model Builder/ Graphical Modeler

Exercise 2

Knowledge Check:

● To prepare the working environment (create a project/working folder, DataIn, DataOut)

● QGIS and/or ArcGIS Interfaces (panels, standard and customized toolbars, zooming and panning)

● Geopackage and geodatabase files

● Add a map, data, and explore attribute data 

● Change symbology and add labels

● Change base maps adding external data
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Exercise 3

Knowledge Check:

● QGIS and/or ArcGIS Interfaces and Documentation

● How to create gepgraphic data sets (gds) that follow specific requirements

● How to use some Geoprocessing Tools (clip, buffer, intersect, dissolve)

● How to conduct non-spatial operations (select features using logical expression/condition, join)

● How to add and edit attribute fields (calculate geometry, calculate field, delete field)

● How to update the symbology combining values from multiple fields (expression builder/dialog)
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Exercise 4

Knowledge Check:

● Organise a dataset according to the rules of the Normal Forms (NF)

● Create joins between geographic datasets and tables and visualize them in GIS
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Revisiting Normal Forms
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● No duplicate rows (unique rows)
● No repeating columns
● Each cell only contains a single value
● Values in a cell must be non-divisible
● Attribute values must be in the same domain

● Table must be in 1NF
● No partial dependencies: every non-key attribute must be fully functionally dependent on the entire 

candidate key, not just a part of it. Candidate keys are minimal sets of attributes that can uniquely identify a row. 
One candidate key is selected as the primary key. A partial dependency happens when a non-key attribute depends 
only on part of a composite primary key (a candidate key made up of two or more attributes).

● Table must be in 2NF
● No transitive dependencies: meaning non-key attributes should not depend on other non-key attributes.

1NF

2NF

3NF

Exercise 4- Resolution
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Task 01. Analyse the data columns and identify possible duplications and dependencies to be solved via 
data normalization
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Task 02. Transform the dataset to a normalised format, according to the 3rd Normal Form

Exercise 4- Resolution
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Exercise 4- Resolution

QUESTION 2: Include in the report screenshots of the first 10 rows of each table you created. The names of the 
columns should be visible and correspond to the text schema included in Question 1.
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Exercise 4- Resolution
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Exercise 4- Resolution
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QUESTION 3: How many trees with the type of implantation Canteiro exist in freguesia ALCÂNTARA? Describe 
how did you determine it.

Exercise 4- Resolution

There are 133 trees in freguesia Alcântara with the implantation of type canteiro.

The following steps were followed to achieve the solution:

1. From CAOP select by attribute all freguesias that belong to the Municipio (municipality) Lisboa, and create a new 
layer Lisbon_freg

2. Add all csv tables to GIS project.

3. Table arvoredo_norm is added as a csv file with point geometry, where x are longitudes and y latitudes.

4. Create table joins between arvoredo_norm and each of the tables, setting the primary key and foreign key of each 
table as defined in question 01

5. Make a spatial join/ join by location operation between arvoredo_norm and Lisbon_freg, to add the name of freguesia
to the attribute table of the first table. This is necessary to avoid possible errors in the naming of the freguesia in the 
original table.

6. Select by attribute/select by expression using the field Tipologia and selecting “Canteiro” and summarize/select by 
category counting the number of trees 
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Model Builder- ArcGIS Pro

ModelBuilder allows users to create, automate, and execute geoprocessing workflows by connecting 

different tools and datasets in a flowchart-like model.

1. Visual Workflow Creation (drag- and drop-interface)

2. Automation of Tasks (Repetitive geoprocessing tasks can be automated, reducing manual effort and errors)

3. Logical Flow of Processes (outputs of one tool become inputs of the next tool to be used)

4. Parameterization (Users can set model parameters, allowing flexibility when running the model with different inputs)

5. Integration with Python (ArcPy) (Models can be converted into Python scripts for further customization)

6. Reusability & Sharing (Once created, models can be saved, shared, and reused by other users)
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To add data , drag layers from Contents, and datasets from the Project into the model. The layers and datasets 
are added to the model and display as input data variables.
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Model Builder- ArcGIS Pro

To add geoprocessing tools to your model, make sure the model view is active, then start typing to search for a 
tool. Alternatively, drag a geoprocessing tool into the model from the Geoprocessing pane or Catalog pane.
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Model Builder- ArcGIS Pro
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To connect the data variables directly to a tool by drawing a connection between them, then choose the tool 
parameter to which to connect the variable. You can connect the output of one tool as input to another tool.
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Model Builder- ArcGIS Pro

Set model parameters: Variables that are set as model parameters show as tool parameters when the model is 
run as a geoprocessing tool, allowing you to specify different data or values for your model to process than 

what was specified when the model was created.
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Model Builder- ArcGIS Pro

Examples of Model Parameters (P) Usage

● User selects an input feature class before running the model

● Specify a buffer distance dynamically

● Choose an output location instead of using a fixed path



12/10/2026

9

Geographic Information Systems - 2026/2027 - Lesson 08 - 17

Model Builder- ArcGIS Pro

Graphical Modeler-QGIS
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The Modeler window opens with: 

● Inputs Panel (to define user inputs)

● Algorithms Panel (to add geoprocessing tools)

● Canvas Area (to build the model visually)
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Graphical Modeler-QGIS
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The first step is to define the inputs for the model.

Graphical Modeler-QGIS
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The next step is to define the algorithms of the model. 

Algorithms are grouped in the same way as they are in 

the Processing toolbox.
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Once all the parameters have been assigned 

valid values, and the algorithm will be added 

to the canvas the connections between the 

elements will appear automatically.
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Graphical Modeler-QGIS
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Graphical Modeler-QGIS

Save Validate and Run the model

When we use model inputs rather than defining

specific layers, this message will appear for the user to

set the layers for each model input
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Graphical Modeler-QGIS

When you set the algorithms, you can use value 

instead of model input and select the layers 

from the layer contents. 

Credits

The structure and content of the course, including most of the slides and exercises was developed by Professor 
Graça Abrantes (SIG 2021_2022) and Professor Rui Figueira (SIG 2023_2024) and Angeliki Peponi (SIG_2024_2025)
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