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Preamble 

This practical guide provides an integrated methodological pathway for second-year Master's 

students in Environmental Science, facilitating their transition from theoretical understanding 

to the professional application of geospatial technologies. The structured process commences 

with guiding students through the proper installation of specialized software, such as QGIS, 

and familiarizing them thoroughly with its interface and analytical tool architecture. The 

program progressively advances to impart advanced data processing skills, culminating in the 

design and execution of miniature environmental projects that simulate real-world field 

challenges and land cover dynamics. 

Practical sessions are designed to empower students to produce accurate thematic maps and 

visual outputs that precisely depict the spatial distribution of complex ecological phenomena. 

Furthermore, the curriculum places significant emphasis on training students to formulate final 

scientific reports in adherence to academic methodologies (IMRAD), enabling effective 

interpretation of results and their environmental implications. This training culminates in the 

presentation and defense of final projects, thereby enhancing scientific communication skills 

and the methodological justification of spatial models before academic committees. The 

ultimate aim of these outputs is to formulate actionable environmental recommendations, 

grounded in spatial analysis, to support informed decision-making and strategies for natural 

resource sustainability. This endeavor thus establishes a robust practical foundation, equipping 

students to produce distinguished Master's theses and meet the contemporary technical demands 

of scientific research in environmental conservation. 

  

General Objectives 

 Technical Proficiency in Geospatial Software: To equip students with the requisite 

operational skills for installing and utilizing Geographic Information Systems (GIS) 

software (e.g., QGIS), engaging professionally with its interfaces, employing its 

analytical tools, and managing spatial databases effectively. 

 Mastery of Digital Data Processing: To enable students to acquire and process satellite 

imagery, extract spectral environmental indicators (such as vegetation indices), and 
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implement digital classification protocols for the interpretation and extraction of 

terrestrial features. 

 Spatial Modeling and Cartographic Production: To develop researchers' competence in 

analyzing field-based environmental problems (e.g., ecological degradation, land cover 

changes) and translating these complex spatial analyses into precise thematic maps and 

unambiguous visual outputs. 

 Project Management and Scientific Reporting: To qualify students in the design and 

execution of miniature environmental projects, alongside the ability to compose 

synthetic final reports following academic methodologies for result interpretation and 

the derivation of practical environmental recommendations that support decision-

making. 

 

Targeted Scientific and Methodological Skills 

 Operational Control of Spatial Software Environments: Attaining high proficiency in 

utilizing Geographic Information Systems software (e.g., QGIS), managing geospatial 

databases, and performing digitization and spatial analysis operations on environmental 

data. 

 Professionalism in Digital Satellite Imagery Processing: Achieving technical mastery in 

importing and processing satellite images, extracting precise spectral environmental 

indicators, and applying digital classification algorithms to interpret land cover 

dynamics. 

 Cartographic Production and Precise Visual Modeling: Enhancing skills in designing 

and producing professional thematic maps that accurately depict the spatial distribution 

of ecological phenomena, in adherence to recognized cartographic standards. 

 Methodological Formulation and Scientific Argumentation: Leveraging technical 

outputs to complete miniature environmental projects, compiling synthetic scientific 

reports for discussion following the IMRAD methodology, and developing the ability 

to academically defend findings and derive actionable recommendations for 

environmental decision support. 
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Prerequisites and Resources 

 Cognitive Prerequisites: Prior theoretical understanding of ecological systems 

fundamentals, principles of Geographic Information Systems, and the physical 

characteristics of remote sensing. 

 Technical Prerequisites: Basic proficiency in IT tools, fundamental map reading skills, 

and knowledge of coordinate systems to ensure seamless utilization of digital spatial 

data. 

 Logistical Resources: Access to well-equipped laboratories featuring high-performance 

computers and stable network connectivity for downloading satellite imagery from 

global repositories. 

 Software and Pedagogical Resources: Utilization of spatial processing software (e.g., 

QGIS), complemented by practical guidebooks and authentic environmental databases 

for project completion. 
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Practical work content 

PW 01. Install QGIS – Load base map  

1. Objective 

2. Getting to Know the QGIS Interface 

3. Software Installation and Settings 

4. Opening a Simple Project and Displaying a Base Map 

5. Applied Practical Exercise 

PW 02. Enter spatial data and coordinate points  

1.  Objective 

2. Spatial Data Input and Coordinate System Definition 

3. Working with Different Vector Layers 

4. Modifying Symbols and Adding a Legend 

5. Scientific Summary 

PW 03. Import vector and raster layers; edit attribute tables  

1. Activity 1: Importing Spatial Layers into QGIS 

2. Activity 2: Exploring the Attribute Table 

3. Activity 3: Saving the Project and Managing Data 

PW 04. Perform Buffer and Overlay analyses 

1. Activity 1: Implementing the Buffer Operation in QGIS 

2.  Activity 2: Implementing the Overlay Operation 

3. Activity 3: Creating an Initial Analytical Map 

4. Environnemental Implications of Spatial Analysis 

PW 05. Prepare printable layout – Export as PDF  

1. Activity 1: Preparing a Print-Ready Map Layout 

2. Activity 2: Utilizing Measurement, Drawing, and Text Tools 

3. Activity 3: Exporting the Map to Image or PDF Format 

4. Environnemental Dimension of Output Management 



6 
 

PW 06. Download and visualize satellite imagery (Sentinel/Landsat)  

      1.  Downloading Free Satellite Imagery 

      2.  Exploring Satellite Data within QGIS 

      3.  Understanding Image Properties and Metadata 

PW 07. Create composite images (e.g., 5-4-3) and analyze spectral variance  

1. Performing Geometric Correction on Landsat Imagery 

2. Creating a False Color Composite (e.g., Bands 3-4-5) 

3. Comparing Spectral Signatures of Different Regions 

PW 08. Calculate NDVI; detect land-use/land-cover changes  

      1.  Vegetation Cover Analysis using NDVI 

      2.  Tracking Land Use Changes Between Two Periods 

      3.  Creating an Environmental Change Detection Map 

PW 09. Apply supervised classification (Maximum Likelihood & Random 

Forest  

1. Automated Supervised Classification Using the Maximum Likelihood Algorithm 

2.  Comparing Results Between Different Algorithms (Random Forest vs. Maximum 

Likelihood) 

      2.1. Maximum Likelihood 

      2.2. Random Forest 

3. Interpretation and Analysis of Results 

PW 10. Collect open-source data for mini-projects and integrate into GIS  

1. Starting the Mini-Project 

2. Data Processing and Analysis 

      3. Producing the Final Environmental Map 

PW 11. Compile results; prepare final report and maps 
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      1. Final Map Output Generation 

      2. Final Outputs Report Preparation 

      3. Data Documentation and Review 

PW 12. Present final projects; discuss outcomes and environmental insig 

1. Final Project Presentations 

2.   Group Discussion and Environmental Recommendations 

3.    Final Projects Evaluation 

4. Closing Remarks 
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PW 01. Install QGIS – Load base map  

1. Objective 

To familiarize students with the fundamental operating environment of QGIS, an open-source 

software for spatial data analysis and management. 

2. Getting to Know the QGIS Interface 

Students will become acquainted with the primary interface components: 

 Menu Bar: Contains management and analysis tools. 

 Toolbars: Provides quick access to essential functions. 

 Map Canvas: Displays maps and data. 

 Layers Panel: For managing project data. 

 

 

   An illustrative screenshot of the QGIS software interface with labels for its main components. 

  

3. Software Installation and Settings 

 Download the software from the official website: https://qgis.org/ 

 Adjust Coordinate Reference System (CRS) settings to WGS84 (EPSG:4326). 

 Activate plugins, such as OpenLayers, to incorporate base maps. 

   

https://qgis.org/
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4. Opening a Simple Project and Displaying a Base Map 

 

 Create a new project via "File → New Project". 

 Add a base map layer, such as OpenStreetMap or Google Satellite. 

 Zoom to the target area. 

 Save the project as "GIS_Environmental_Intro.qgz". 

 

 

 

The QGIS project interface after adding an open-source base map. 

  

5. Applied Practical Exercise 

 

Students will add a point data layer representing groundwater well locations and link it to an 

attribute table containing data on salinity levels and well depths. Subsequently, they will utilize 

the Symbology tool to represent these values with color gradients. Each student is then required 

to prepare a thematic map, incorporating a legend, title, and scale bar. 
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PW 02. Enter spatial data and coordinate points 

 

1. Objective 

 

 This practical session aims to equip students with the skills to input spatial data, set up 

coordinate systems, and manipulate map symbols and scales within the QGIS environment. 

2. Spatial Data Input and Coordinate System Definition 

 Initiate a new project in QGIS. 

 Create a new vector layer by navigating to Layer → Create Layer → New Shapefile 

Layer. 

 Select the appropriate layer type: Point (for features like monitoring stations or wells), 

Line (for rivers or roads), or Polygon (for environmental areas). 

 Assign the coordinate reference system to WGS84 (EPSG:4326). 

 Manually digitize points using the `Add Feature` tool and populate the attribute table 

with descriptive data. 

 

3. Working with Different Vector Layers 

    Students will learn to manage multiple layers within a project: 

 Point layers representing environmental monitoring stations. 

 Line layers depicting waterways or transportation networks. 

 Polygon layers illustrating urban or agricultural zones. 

Layers can be reordered by dragging to adjust their display sequence on the map. 

 

4. Modifying Symbols and Adding a Legend 

 

       Customize symbol appearance (colors, shapes, sizes) through the Layer Properties → 

Symbology window. 
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       To design a final map layout: 

 Open  Print Layout → New Layout. 

 Insert map elements: the main map, a scale bar, a North arrow, a legend, and a 

title. 

 Export the completed map as a PDF or digital image. 

 

5. Scientific Summary 

A thorough understanding of maps, scales, and coordinate systems constitutes the foundational 

basis for any spatial analysis conducted within Geographic Information Systems. Accurate 

location, scale, and direction are key to precisely interpreting environmental relationships. 

Attempting environmental analysis without proper spatial definition is akin to navigating at sea 

without a compass. Therefore, this session serves as a crucial link, connecting theoretical 

concepts of cartography with their practical application in QGIS, thereby paving the way for 

advanced spatial analysis and environmental modeling in subsequent modules. 
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PW 03. Import vector and raster layers; edit attribute tables 

 

1. Activity 1: Importing Spatial Layers into QGIS 

Students will open QGIS and import the following: 

 A vector layer representing a road network (Shapefile). 

 A raster layer depicting land use (Raster). 

The two layers will then be displayed within the project, and their order adjusted in the Layers 

panel. 

 

2. Activity 2: Exploring the Attribute Table 

Students will open the attribute table for a selected layer and analyze its existing fields, such 

as: 

 Location Name. 

 Soil Type. 

 Population Density. 

Subsequently, students will add a new attribute (e.g., moisture content or pollution level) to the 

table to demonstrate in-system data editing capabilities. 

  

3. Activity 3: Saving the Project and Managing Data 

Students will be guided on saving the project and designating the path for its associated 

databases, with an emphasis on organizing files into clearly defined folders (e.g., Data, Outputs, 

Maps). 
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PW 04. Perform Buffer and Overlay analyses 

 

1. Activity 1: Implementing the Buffer Operation in QGIS 

2. Students will open a layer representing water sources. 

3. The Buffer tool will be utilized to define a 500-meter radius buffer zone around each 

water source. 

4. The resulting buffer zones will be displayed on the map, distinctively colored (e.g., light 

blue). 

5. Areas located within these buffer zones, such as industrial facilities or villages, will be 

analyzed. 

6. Students will be required to interpret the results from the perspective of water resource 

protection. 

     2. Activity 2: Implementing the Overlay Operation 

 Students will import two distinct layers: 

 A vegetation cover layer. 

 A pollution sources layer (e.g., factories). 

 The "Intersect" command will be used to create a new layer representing the areas of 

overlap between industrial zones and vegetation cover. 

 The results will be interpreted to identify environmental hazard zones resulting from 

human activities. 
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3. Activity 3: Creating an Initial Analytical Map 

 The previously generated layers (buffer zones + overlay areas) will be combined. 

 A clear title (e.g., "Analysis of Industrial Pollution Around Water Sources") and a 

legend will be added. 

 A scale bar and north arrow will be incorporated, and the map will then be saved in PDF 

or digital image format. 

 This map constitutes the student's initial integrated analytical product for the 

course's practical project. 

  

4. Environnemental Implications of Spatial Analysis 

  

Through these practical activities, students will recognize that spatial analysis extends beyond 

a mere digital technique; it is a scientific methodology for comprehending spatial 

environmental relationships. Spatial analysis empowers the development of more intelligent 

environmental policies by: 

 Identifying priority areas for environmental protection. 

 Ensuring equitable distribution of water resources. 

 Creating environmental hazard maps to assist in natural disaster response. 

   Transforming decision-making from intuition to evidence-based science by rendering the 

environment digitally visible through spatial analysis. 
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PW 05. Prepare printable layout – Export as PDF 

 

1. Activity 1: Preparing a Print-Ready Map Layout 

 This practical segment focuses on hands-on application of GIS principles 

Students will engage in creating a 'Print Layout' in QGIS. This involves incorporating essential 

map elements:  

 The main map 

  Legend 

 Scale bar 

 North arrow 

  Prominent titleand a concise content description.  

Students will also learn to configure print settings, including paper size (e.g., A3 or A4) and 

resolution (e.g., 300 dpi) to ensure high-quality output. 

 

2. Activity 2: Utilizing Measurement, Drawing, and Text Tools 

Learners will acquire skills in 

 Measuring distances between features (e.g., the proximity of a pollution source to a 

river)  

 Calculating areas (e.g., for urban or agricultural zones).  

 They will also practice drawing supplementary map elements (such as symbols or 

boundary lines)  

  Inputting text for labels and explanatory annotations.  

These tools are crucial for enhancing the professionalism and analytical expressiveness of 

maps. 
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3. Activity 3: Exporting the Map to Image or PDF Format 

Upon completion of the map design, students will export the map into common formats such 

as PDF, PNG, or TIFF. Critical considerations during this stage include: 

 Ensuring appropriate image resolution. 

 Confirming the inclusion of all symbols and associated data. 

 Saving a project copy in .qgz format for future retrieval. 

 

Finally, students will be instructed to append their generated map to a concise report that 

articulates its specific environmental objective, for instance, Analysis of Industrial Pollution 

around Rivers. 

 

4. Environnemental Dimension of Output Management 

  

The maps and outputs generated by GIS are powerful instruments for informing and influencing 

environmental policies and decision-making processes. For example: 

 Maps delineating environmental risk zones can assist ministries of environment in 

prioritizing monitoring efforts. 

 Agricultural land-use maps contribute to improving sustainable agricultural planning. 

 Water resource maps support effective groundwater management and aid in 

preventing resource depletion. 

 

Ultimately, these environmental maps are not merely visual representations; they function as 

scientific analytical documents that encapsulate the complex interplay between humans, the 

environment, and geographic space. 
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PW 06. Download and visualize satellite imagery 

(Sentinel/Landsat) 

 

1.  Downloading Free Satellite Imagery 

The practical application phase commences with students learning to access real-world satellite 

data from open-source platforms, such as: 

o USGS Earth Explorer: A platform facilitating free downloads of Landsat satellite 

imagery. 

o Copernicus Sentinel Hub: An interactive portal for obtaining high-resolution, 

multi-spectral Sentinel imagery. 

  

    Students are guided to define their study area (e.g., a local environmental or agricultural 

region), select an appropriate image acquisition date, and consider atmospheric conditions 

(specifically avoiding cloud-covered imagery) as well as relevant spectral bands. 

  

2.  Exploring Satellite Data within QGIS 

Upon downloading, satellite images are imported into the QGIS interface. Students then 

analyze their inherent properties via the Information Panel, which includes details such as the 

number of bands and the size of each band. 

Students are introduced to the distinction between single-band and multi-band imagery and 

learn how these can be combined to form composite images. These composites can render the 

Earth's surface in either true or false colors, depending on the specific analytical objective. 

  

3.  Understanding Image Properties and Metadata 

    Every satellite image is accompanied by a Metadata file containing crucial information, such 

as: 

 The specific satellite and sensor utilized. 

 The precise date and time of image acquisition. 
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 The coordinate system employed. 

 The image's spatial resolution and number of spectral bands. 

  

    A thorough understanding of this metadata is imperative before commencing any analytical 

procedures, as it ensures the accuracy and reliability of subsequent spatial and spectral 

processing. 
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PW 07. Create composite images (e.g., 5-4-3) and analyze spectral 

variance 

 

The practical component of this week's study involves the following steps: 

  

1. Performing Geometric Correction on Landsat Imagery 

 Students will download a raw Landsat image and import it into a suitable image processing or 

GIS software (e.g., QGIS, SNAP, or ENVI). They will then identify Ground Control Points 

(GCPs) on the image (e.g., road intersections, corners of agricultural fields) and correlate them 

with their known geographic coordinates. The image is subsequently geometrically adjusted to 

align with these reference points. Post-correction, the accuracy is verified by comparing the 

spatial alignment of features in the corrected image with reference maps. 

2. Creating a False Color Composite (e.g., Bands 3-4-5) 

Within the chosen software (QGIS or SNAP), students will combine specific bands such as 

band 5 (Near-Infrared), band 4 (Red), and band 3 (Green) into an RGB composite. The 

resulting false-color image is then utilized to identify healthy vegetation and distinguish 

between agricultural and urban areas. Students are encouraged to optimize image clarity by 

adjusting contrast and brightness settings. 

4. Comparing Spectral Signatures of Different Regions 

This step involves selecting two distinct regions (e.g., a forest area and an urban area) and 

measuring the spectral values for each band within both regions. Using tools like Identify Pixel 

Values these digital numbers can be recorded and graphically compared, providing insight into 

how different surface types exhibit varying spectral reflectance characteristics.  

This analysis serves as a fundamental preparatory step for subsequent land cover classification. 

 

By the end of PW, students will have acquired proficiency in both preliminary and advanced 

satellite image processing techniques. This includes geometric and radiometric corrections, the 

creation of composite imagery, and spectral analysis to comprehend material signatures. This 

crucial stage empowers researchers to extract meaningful information from imagery, 

transforming it into a precise analytical tool for revealing environmental patterns and insights. 
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PW 08. Calculate NDVI; detect land-use/land-cover changes 

1.  Vegetation Cover Analysis using NDVI 

    The practical segment commences with analyzing vegetation cover using the NDVI in 

QGIS. Users are instructed to acquire satellite imagery (e.g., Landsat 8 or Sentinel-2) and 

employ the Raster Calculator tool to compute the NDVI based on the formula: 

NDVI = (NIR – RED) / (NIR + RED). 

 NIR refers to the Near-Infrared band (Landsat 8 Band 5, Sentinel-2 Band 8)  

 RED refers to the Red band (Landsat 8 Band 4, Sentinel-2 Band 4).  

The computed NDVI values are then color-coded, typically with dark green representing 

dense vegetation, yellow indicating sparse vegetation, and brown signifying barren land. 

2.  Tracking Land Use Changes Between Two Periods 

Tracking land use/cover changes over two distinct periods involves selecting a pair of satellite 

images for the study area (e.g., years 2000 and 2020).  

A supervised classification is then applied to each image to categorize land cover types such 

as urban, agricultural, forest, or water. Subsequent comparison of the classified maps quantifies 

changes in area, revealing trends like urban expansion, agricultural land conversion, or forest 

depletion. 

3.  Creating an Environmental Change Detection Map 

The final stage involves creating an environmental change detection map, representing the 

ultimate visualization of remote sensing-based environmental analysis.  

This is achieved by merging the results from the two temporal classifications to highlight areas 

of actual change using distinct symbols and colors: 

 for instance  

 Red for vegetation loss 

 Green for environmental improvement 

 Grey for stable areas.  

The completed map is then prepared for professional presentation, including a legend, scale 

bar, north arrow, and appropriate title, before being exported as a PDF or GeoTIFF. 
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PW 09. Apply supervised classification (Maximum Likelihood & 

Random Forest . 

 

1. Automated Supervised Classification Using the Maximum Likelihood 

Algorithm 

Automated classification is one of the most common applications of AI in satellite image 

analysis. Initially, "Training Samples" representing different land cover classes (e.g., water, 

forests, urban areas, agriculture) are selected. 

Subsequently, the Maximum Likelihood algorithm is utilized, which relies on statistical 

probabilities to classify each pixel based on its similarity to the training areas. 

Implementation steps in QGIS or ENVI software: 

 

        1. Input the multispectral satellite image (e.g., Landsat 8). 

        2. Manually define samples of the land classes. 

       3. Execute the automated classification using the algorithm. 

2. Display the results and assess their accuracy via a Confusion Matrix. 

 

3. Comparing Results Between Different Algorithms (Random Forest 

vs. Maximum Likelihood) 

After executing the statistical classification, the student can apply a more advanced algorithm, 

Random Forest (RF). This is a non-linear machine learning algorithm that relies on building 

multiple Decision Trees and then using majority voting for a more stable and accurate final 

result. 

Comparison between the two methods: 

 

a. Maximum Likelihood: Relies on a probability distribution and performs well 

when classes are distinct and clear. However, it assumes the data follows a 

normal (Gaussian) distribution, which does not always apply to complex 

environmental data. 
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b. Random Forest: Handles complex and non-linear data, and is robust against 

noise and outliers. It yields higher accuracy in classifying multispectral images 

and is currently considered one of the most powerful GeoAI algorithms. 

 

 

The results are then evaluated using metrics such as: 

 Overall Accuracy 

 Kappa Coefficient 

 

4. Interpretation and Analysis of Results 

After obtaining the classification maps, the spatial distribution of the various classes such as 

vegetation, urban areas, and water bodies is analyzed, and the results of the different algorithms 

are compared. 

Additionally, temporal analysis can be utilized to identify trends of change in classes across 

multiple years, which is a preparatory step for building a Smart Environmental Decision 

Support System. 

 

 

GeoAI technologies demonstrate how AI can transform geography into a proactive science that 

not merely describes reality, but predicts it. Thanks to machine learning and deep learning 

algorithms, it has become possible to analyze massive satellite images rapidly, discover subtle 

patterns in the environment, and predict the future of natural resources. 

It is the dawn of the "Spatial Mind" era, which combines the power of AI with the depth of 

geographic insight. Through this week, students learn how GIS transitions from a mere data 

management system into a smart ecosystem capable of "understanding" and "inferring," 

positioning GeoAI as the ultimate tool of the future for understanding planet Earth and 

anticipating its destiny. 
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PW 10. Collect open-source data for mini-projects and integrate 

into GIS 

1. Starting the Mini-Project 

In this part, students practically apply what they have learned. Each student group is required 

to choose a real environmental issue and define their study area. Then, the following workflows 

are initiated within QGIS: 

1. Creating an organized working folder containing all spatial data, satellite images, 

and final outputs. 

2. Collecting Spatial and Satellite Data 

Base layers are downloaded from platforms such as  

o Open StreetMap (for roads and landmarks). 

o  USGS Earth Explorer or Copernicus Hub (for satellite imagery). 

3. Importing Data into QGIS  

Students load Vector and Raster layers into the software, ensuring a unified Coordinate 

Reference System (CRS). 

 2. Data Processing and Analysis 

Students begin conducting appropriate analyses based on the nature of the project, such as: 

 Calculating the Normalized Difference Vegetation Index (NDVI) to assess plant 

health. 

 Executing a Buffer analysis to identify areas affected by pollution or an environmental 

hazard source. 

 Applying Overlay operations to merge multiple datasets (e.g., soil, water, and 

vegetation). 

 Using Raster Calculator tools to derive composite environmental indices. 

 

 3. Producing the Final Environmental Map 

At the conclusion of the practical section, students design a complete map that includes: 

 A clear title and scale bar. 

 A Legend. 
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 A North arrow and data sources. 

 An appropriate color gradient representing the studied environmental phenomenon. 

The map is then exported in PDF or JPEG format to be included in the final project report. 

 

This stage of the PW represents the point where students begin to think like true environmental 

analysts. They handle real-world data and produce maps and analyses that can be practically 

utilized in understanding and managing environmental issues. The following PW will culminate 

this effort by preparing a comprehensive final project that presents the spatial analysis results 

in a scientific and professional manner. 
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PW 11. Compile results; prepare final report and maps 

 

1. Final Map Output Generation 

 

Students are tasked with consolidating and refining all maps generated during the mini-project 

within QGIS, utilizing the Layout Manager functionality. Key steps involved in this process 

are: 

 

 Setting appropriate map titles. 

 Integrating a scale bar and a north arrow. 

 Incorporating the project title or institutional logo. 

 Exporting maps in high-resolution formats, such as PNG or PDF. 

 

 

2. Final Outputs Report Preparation 

 

Students are required to compile their maps and findings into a formalized scientific report, 

utilizing standard word processing software (e.g., Microsoft Word, Google Docs). The report 

must encompass the following elements: 

 

 A concise introduction outlining the project's environmental objectives. 

 Maps accompanied by brief interpretive descriptions. 

 Digital results and relevant data visualizations/graphics. 

 A succinct conclusion, along with environmental recommendations. 

 

Emphasis is placed on writing the report in a professional, academic tone, incorporating in-text 

citations in accordance with APA 7th edition guidelines. 
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3. Data Documentation and Review 

 

Prior to project submission, students must meticulously review their data sources to verify 

accuracy and consistency. A specific review checklist is to be employed, addressing points such 

as: 

 

 Confirmation that each data layer is adequately documented. 

 Explicit mention of the coordinate system employed. 

 Verification that all aerial imagery originates from credible sources. 

 Correlation of results with any corresponding field observations. 

 

This crucial step reinforces ethical practices in geographical research and promotes 

transparency in spatial data management. 
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PW 12. Present final projects; discuss outcomes and 

environmental insig 

 

1. Final Project Presentations 

Each student team delivers their final presentation to a committee comprising the professor, 

teaching assistants, and their peers. 

The presentation consists of: 

 

 Project introduction and environmental objectives. 

 Presentation of the data collection and analysis methodology. 

 Display of maps, results, and statistical analyses. 

 Extraction of environmental recommendations. 

 Presentations are strictly supported by visual media (GIS maps, satellite images, 

charts). Students are highly encouraged to utilize Story Maps or Dashboards via 

ArcGIS Online or Web QGIS. 

 

2. Group Discussion and Environmental Recommendations 

Following each presentation, an interactive discussion session is opened between the presenting 

team and the rest of the class, moderated by the supervisor. Focus is placed on analyzing the 

scientific results and evaluating their accuracy, raising questions such as: 

 

 Was the data sufficient to explain the environmental phenomenon? 

 How accurate is the applied spatial classification? 

 Are the proposed recommendations practically feasible? 

 

These recommendations are compiled into a final document termed the Course Environmental 

Recommendations Plan, which can be shared with academic or environmental entities. 
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3. Final Projects Evaluation 

Projects are evaluated based on three main criteria: 

 

 Creativity:  

 

The innovativeness of the idea, the presentation method, and the distinguished use of digital 

geographic tools. 

 Scientific Accuracy:  

 

The robustness of data analysis, the utilization of scientific references, and the precision of 

maps and statistical results. 

 Environmental Relevance (Applied Value):  

 

The extent to which the project contributes to addressing a real-world environmental problem 

or proposes practical solutions to enhance resource management. 

 

Students receive a final grade based on these three criteria, accompanied by detailed feedback 

to help them advance their future research. 
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4. Closing Remarks 

 

The workshop concludes with a speech from the supervising professor, encompassing a 

summary of the students major achievements throughout the course and encouraging them to 

pursue further scientific research in environmental geoinformatics. 

 

Outstanding projects are showcased on the department's screens, and selected works are 

nominated for participation in specialized scientific conferences or academic journals. 

 

At the end of the session, symbolic certificates of participation or detailed evaluation reports 

are distributed to each student. 

 

The ultimate goal is for students to leave the course capable of designing, executing, and 

analyzing a comprehensive environmental project using GIS and remote sensing, bolstered 

by critical thinking and advanced scientific skills. 

  

With this final gathering, the course concludes not as an end, but as the beginning of a research 

and professional career in the world of digital geography and environmental AI.  

 

Spatial data are not merely numbers, but stories about the Earth; and maps are not just drawings, 

but powerful tools for protecting the planet and understanding it profoundly. 
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