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	Main idea: This manual is designed as a step-by-step tutorial. Students should be able to follow the same order in QGIS and produce comparable outputs: a land-only coastal zone, Airbnb inside/outside statistics, a KDE hotspot map and final map layouts.



Expected final outputs
Map 1: coastal-zone definition, clearly showing the island, coastline and final coastal zone.
Map 2: Airbnb distribution, with coastal zone and settlement boundaries.
Map 3: Airbnb KDE density / hotspot map, clipped to the island.
Small table: Airbnb listings inside/outside settlements and inside/outside the coastal zone.
Short interpretation paragraph explaining what the pattern means for tourism pressure and planning.


Manual contents
1. What students need before starting
2. Where to download the data
3. Useful tutorials and video links
4. QGIS project setup and CRS rules
5. Create the land-only coastal buffer
6. Optional elevation / lowland coastal zone
7. Settlement boundaries and coastal settlements
8. Final coastal-zone creation: intersection vs merge/dissolve
9. Add Airbnb listings and prepare point data
10. Inside/outside analysis for Airbnb points
11. Optional built-up / imperviousness analysis
12. Rasterize or vectorize? How to choose for overlay analysis
13. KDE density and hotspot detection
14. Final map layout in QGIS
15. Common mistakes and troubleshooting
16. Suggested reporting template for students
17. Data links and references


1. What students need before starting
	Lab logic: Keep the order: first prepare the project and CRS, then create the coastal zone, then add Airbnb points, then calculate inside/outside patterns, then run KDE and create maps. Most mistakes happen when students skip the CRS and clipping steps.


Software: QGIS 3.x, with Processing Toolbox enabled.
Required data: island boundary polygon, coastline layer, settlement boundaries and Airbnb listings CSV.
Recommended optional data: DEM/elevation raster, Copernicus built-up/imperviousness layer, Natura 2000/protected areas, roads, ports, beaches and a basemap.
Coordinate system: for Greek islands, use EPSG:2100 / GGRS87 for buffers, areas, distances and KDE. Airbnb CSV starts in EPSG:4326 and must be saved/reprojected to EPSG:2100 before analysis.
2. Where to download the data
	Teaching tip: Do not make students download everything live if the internet is unstable. Provide a prepared data folder, but also show them where each dataset comes from so they can repeat the workflow later.


	Dataset
	How to use it in the lab
	Download link

	QGIS software
	Install QGIS 3.x before the lab.
	https://qgis.org/download/

	Airbnb listings
	Inside Airbnb → Get the Data → choose country / region → download listings.csv or listings.csv.gz. Use latitude and longitude fields for mapping.
	https://insideairbnb.com/get-the-data/

	Island boundary / administrative boundaries
	Use official local boundary data if available. If not, GADM can provide country and administrative boundaries. Students may need to extract Rhodes/Lesvos from a larger Greece layer.
	https://gadm.org/download_country.html

	OpenStreetMap roads / POIs / coastline alternatives
	Geofabrik provides OpenStreetMap extracts for Greece in formats useful for GIS analysis. Use with caution and document that it is OSM-based.
	https://download.geofabrik.de/europe/greece.html

	Settlement boundaries
	Best source: official Greek planning/settlement boundaries from e-Πολεοδομία / official layers when available. If the group uses another proxy, it must be mentioned as a limitation.
	https://gis.epoleodomia.gov.gr/v10/index.html

	DEM / elevation
	USGS EarthExplorer: use SRTM 1 Arc-Second Global or another real elevation DEM. Do not use hillshade for elevation calculations.
	https://earthexplorer.usgs.gov/

	USGS SRTM information
	USGS explains that SRTM 1 Arc-Second Global can be searched and downloaded through EarthExplorer under Digital Elevation datasets.
	https://www.usgs.gov/centers/eros/science/usgs-eros-archive-digital-elevation-shuttle-radar-topography-mission-srtm-1

	Copernicus imperviousness / built-up
	Use CLMS High Resolution Layer Imperviousness. For a simple 2018 built-up context, use Impervious Built-Up 2018 or Imperviousness Density 2018.
	https://land.copernicus.eu/en/products/high-resolution-layer-imperviousness

	Imperviousness Density 2018
	Raster 10 m / 100 m, useful for artificial sealed surface intensity.
	https://land.copernicus.eu/en/products/high-resolution-layer-imperviousness/imperviousness-density-2018

	Impervious Built-Up 2018
	Binary built-up raster derived from imperviousness, useful if students need a simpler built-up / non-built-up layer.
	https://land.copernicus.eu/en/products/high-resolution-layer-imperviousness/impervious-built-up-2018

	Natura 2000 / protected areas
	European Environment Agency Natura 2000 data for protected-area overlay.
	https://www.eea.europa.eu/data-and-maps/data/natura-14


2.1 DEM download from EarthExplorer: simple order
Create/sign in to a USGS EarthExplorer account.
Go to Search Criteria and zoom to the island, or upload/draw the area of interest.
Open Data Sets → Digital Elevation → SRTM → SRTM 1 Arc-Second Global, or choose another suitable DEM product.
Click Results and download all GeoTIFF tiles that cover the island.
Load the GeoTIFFs in QGIS. If there are several tiles, merge them first, then clip to the island boundary.
Check that the DEM values are real elevation values: minimum close to 0 and maximum hundreds or more metres. If the raster values are 0–255 and Data Type is Byte, it may be hillshade, not DEM.
	Important: Hillshade is not a DEM. Hillshade values are brightness/shadow values, not metres. Use hillshade only as background visualization, not for elevation masks.


3. Useful tutorials and video links
	Tutorial / video
	Why it is useful
	Link

	QGIS Training Manual
	General QGIS learning resource.
	https://docs.qgis.org/latest/en/docs/training_manual/

	QGIS User Manual: Print Layout overview
	Official documentation for map layout elements such as maps, labels, legends, scale bars and images.
	https://docs.qgis.org/latest/en/docs/user_manual/print_layout/overview_layout.html

	QGIS User Manual: North arrow / picture item
	Official documentation for picture items and north arrows in print layout.
	https://docs.qgis.org/latest/en/docs/user_manual/print_layout/layout_items/layout_image.html

	QGIS Gentle GIS: map production
	Explains common map elements: title, legend, north arrow, scale bar, acknowledgement and border.
	https://docs.qgis.org/latest/en/docs/gentle_gis_introduction/map_production.html

	QGIS Documentation: Heatmap / KDE
	Official explanation of heatmap / kernel density estimation algorithm.
	https://docs.qgis.org/latest/en/docs/user_manual/processing_algs/qgis/interpolation.html#heatmap-kernel-density-estimation

	QGIS Tutorials: Creating Heatmaps (QGIS3)
	Practical KDE/heatmap tutorial with screenshots.
	https://www.qgistutorials.com/en/docs/3/creating_heatmaps.html

	QGIS Training: clipping and merging rasters
	Useful for DEM tiles and raster preprocessing.
	https://docs.qgis.org/latest/en/docs/training_manual/processing/cutting_merging.html

	QGIS Documentation: Rasterize vector to raster
	Official GDAL/QGIS rasterize tool documentation.
	https://docs.qgis.org/latest/en/docs/user_manual/processing_algs/gdal/vectorconversion.html#rasterize-vector-to-raster

	YouTube: downloading SRTM DEM from USGS EarthExplorer
	A video demonstration for students who are new to EarthExplorer.
	https://www.youtube.com/watch?v=yYWdxExabHo


4. QGIS project setup and CRS rules
	Golden rule: All buffers, distances, areas and KDE should be done in a projected CRS with metres. For Greek islands use EPSG:2100 / GGRS87. Do not calculate buffers in EPSG:4326.


	QGIS action / path
	Settings
	Output / check

	Project → Properties → CRS
	Search for EPSG:2100 / GGRS87 and set it as the project CRS.
	Project is displayed in metres.

	Create folders outside QGIS
	data_raw, data_processed, maps, outputs, screenshots.
	A clean project structure.

	Layer → Add Layer → Add Vector Layer
	Load island boundary, coastline and settlements.
	Check layers appear in the correct location.

	Right-click each layer → Properties → Information
	Check CRS and geometry type.
	You know which layers need reprojecting.

	Right-click layer → Export → Save Features As…
	Format: GeoPackage. CRS: EPSG:2100. Save as island_projected, coastline_projected, settlements_projected.
	Projected analysis-ready layers.

	Processing Toolbox → Fix Geometries
	Run if a polygon layer has geometry errors or tools fail.
	Valid geometries for overlay.



5. Create the land-only coastal buffer
	Common misunderstanding: If you buffer the whole island polygon by +500 m, the result contains the whole island plus the sea around it. If you clip that back to the island, you get the whole island. For a 500 m strip inside the island, use the island boundary line or negative buffer + difference.


Recommended method: boundary line → buffer → clip
	QGIS action / path
	Settings
	Output / check

	Processing Toolbox → Polygon to Lines
	Input: island_projected. Output: island_boundary_line.
	The island boundary becomes a line.

	Vector → Geoprocessing Tools → Buffer
	Input: island_boundary_line. Distance: 500 m. Segments: 20 or more. Dissolve: yes. Output: boundary_buffer_500m.
	Buffer extends both inside and outside the island.

	Vector → Geoprocessing Tools → Clip
	Input: boundary_buffer_500m. Overlay: island_projected. Output: coastal_land_500m.
	Land-only 500 m coastal strip.

	Repeat if needed
	Use the same method for 200 m and 1,000 m buffers.
	coastal_land_200m and coastal_land_1000m.



Alternative method: negative buffer + difference
	QGIS action / path
	Settings
	Output / check

	Vector → Geoprocessing Tools → Buffer
	Input: island_projected. Distance: -500 m. Dissolve: yes. Output: island_inner_500m.
	Island polygon without the outer 500 m strip.

	Vector → Geoprocessing Tools → Difference
	Input: island_projected. Overlay: island_inner_500m. Output: coastal_land_500m.
	Original island minus inner island = 500 m internal coastal strip.



	Teaching phrase: Island polygon minus inner island polygon equals the internal coastal strip.


6. Optional elevation / lowland coastal zone
	Why it helps: A fixed buffer can include cliffs or steep areas that are coastal but not equally suitable for development. Adding elevation helps distinguish flat lowland coasts from higher coastal terrain.


6.1 Merge and clip DEM tiles
	QGIS action / path
	Settings
	Output / check

	Layer → Add Layer → Add Raster Layer
	Load all DEM GeoTIFF tiles from EarthExplorer.
	DEM tiles visible in QGIS.

	Raster → Miscellaneous → Merge
	Input layers: all DEM tiles. Do NOT place each input file into a separate band. Output: DEM_merged.tif.
	One DEM covering the island area.

	Raster → Extraction → Clip Raster by Mask Layer
	Input raster: DEM_merged. Mask layer: island_projected. Assign NoData: -9999. Output: DEM_island.tif.
	DEM clipped to the island.

	Right-click DEM_island → Properties → Information
	Check min/max values. Rhodes should have a minimum close to 0 and maximum around 1000 m or more.
	Confirm this is a real DEM.



	If minimum is -1: A DEM minimum of -1 m near the coastline is usually a small interpolation/sea-level issue. For the lowland mask you can continue normally or correct negative values to 0.


Raster Calculator correction: if("DEM_island@1" < 0, 0, "DEM_island@1")
6.2 Create elevation masks
	QGIS action / path
	Settings
	Output / check

	Raster → Raster Calculator
	Expression for 50 m lowland: "DEM_island@1" <= 50. Output: lowland_50m.tif.
	Raster with 1 = elevation ≤ 50 m, 0 = higher land.

	Raster → Raster Calculator
	Optional expression for very low land: "DEM_island@1" <= 5. Output: lowland_5m.tif.
	Raster with 1 = elevation ≤ 5 m.

	Raster → Conversion → Polygonize
	Input: lowland_50m.tif. Field name: elev_class. Output: lowland_50m_polygon.gpkg.
	Vector polygons with elev_class = 0 or 1.

	Open Attribute Table → Select by Expression
	Expression: "elev_class" = 1. Export selected features as lowland_50m_only.gpkg.
	Only lowland polygons kept.

	Vector → Geoprocessing Tools → Intersection
	Input: lowland_50m_only. Overlay: coastal_land_500m. Output: A_lowland_coast_500m.
	Lowland coastal component.



Raster Calculator: "DEM_island@1" <= 50
Optional very low-lying mask: "DEM_island@1" <= 5
7. Settlement boundaries and coastal settlements
	QGIS action / path
	Settings
	Output / check

	Layer → Add Layer → Add Vector Layer
	Load official settlement_boundaries layer.
	Settlements visible on the island.

	Right-click settlements → Properties → Information
	Check CRS. Reproject to EPSG:2100 if needed.
	settlements_projected.

	Processing Toolbox → Fix Geometries
	Input: settlements_projected.
	Clean settlement boundaries.

	Processing Toolbox → Extract by Location
	Input: settlements_projected. Predicate: intersects. Comparison layer: coastal_land_500m. Output: coastal_settlements.
	Settlements that function as coastal settlements.



	Important: Do not include all island settlements as coastal unless this is your defined method. In the Rhodes method, settlements are included if they intersect the 500 m coastal strip.


8. Final coastal-zone creation: intersection vs merge/dissolve
	Very important: Use Intersection to create each component when you combine criteria, but use Merge + Dissolve to create the final coastal zone. Do not intersect A + B + C + D all together, because that would keep only areas where all components overlap.


8.1 Multi-criteria components
	Component
	Logic
	Suggested output name

	A: Lowland coast
	Elevation < 50 m intersected with 500 m land-only buffer.
	A_lowland_coast_500m

	B: Higher coast
	Elevation ≥ 50 m intersected with 200 m land-only buffer.
	B_higher_coast_200m

	C: Coastal settlements
	Settlements that intersect the 500 m land-only coastal strip.
	C_coastal_settlements

	D: Very low-lying zone
	Elevation ≤ 5 m within the 1,000 m land-only buffer.
	D_lowlying_1000m


8.2 Combine final coastal zone
	QGIS action / path
	Settings
	Output / check

	Processing Toolbox → Merge Vector Layers
	Input layers: A + B + C + D, or the simpler selected lab layers. Output: coastal_zone_merged.
	All coastal components in one layer.

	Processing Toolbox → Dissolve
	Input: coastal_zone_merged. Dissolve all features. Output: final_coastal_zone.
	One final coastal-zone polygon.

	Processing Toolbox → Fix Geometries
	Input: final_coastal_zone.
	Clean final layer ready for overlay.

	Layer Properties → Symbology
	Use transparent fill and a visible outline.
	Easy to see with Airbnb points and KDE.



	Simpler lab option: If time is short, students can use final_coastal_zone = coastal_land_500m or coastal_land_1000m. The important thing is to justify the choice and mention limitations.


9. Add Airbnb listings and prepare point data
	QGIS action / path
	Settings
	Output / check

	Layer → Add Layer → Add Delimited Text Layer
	File: listings.csv. X field = longitude. Y field = latitude. Geometry CRS = EPSG:4326 WGS84.
	Airbnb points appear on the map.

	Check the map
	If points appear in the wrong country, X/Y fields or CRS are wrong.
	Correct point location.

	Right-click Airbnb layer → Export → Save Features As…
	Format: GeoPackage. CRS: EPSG:2100. Output: airbnb_projected.gpkg.
	Stable projected Airbnb point layer.

	Open Attribute Table
	Check id, latitude, longitude, room_type, price, number_of_reviews, availability_365.
	Understand the dataset before analysis.



	Data warning: A listing is not always an active rental. Price and availability fields must be interpreted carefully. Use the scraping date and data limitations in the final interpretation.


10. Inside/outside analysis for Airbnb points
	Two options: Use simple polygon counts when you only need totals. Use point-status fields when you want each Airbnb point to carry an inside/outside label.


10.1 Simple counts by polygon
	QGIS action / path
	Settings
	Output / check

	Processing Toolbox → Count Points in Polygon
	Polygons: final_coastal_zone. Points: airbnb_projected. Count field name: airbnb_count. Output: coastal_zone_airbnb_count.
	Number of Airbnb listings inside the coastal zone.

	Calculate outside count manually
	outside_coastal = total_airbnb - inside_coastal.
	Inside/outside coastal counts.

	Processing Toolbox → Count Points in Polygon
	Polygons: settlements_projected. Points: airbnb_projected. Output: settlements_airbnb_count.
	Listings inside each settlement.

	Calculate settlement outside count manually
	outside_settlements = total_airbnb - sum of settlement counts.
	Inside/outside settlement counts.



10.2 Point status method
	QGIS action / path
	Settings
	Output / check

	Vector → Research Tools → Select by Location
	Select features from: airbnb_projected. Predicate: within or intersects. By comparing to: final_coastal_zone.
	Airbnb points inside coastal zone are selected.

	Open Attribute Table → Field Calculator
	Create field coastal_status. Tick “Only update selected features”. Value: 'Inside coastal zone'.
	Selected points labelled as inside.

	Attribute Table → Invert selection
	Field Calculator: coastal_status = 'Outside coastal zone'.
	All Airbnb points have coastal_status.

	Repeat for settlements
	Select Airbnb points within settlements_projected. Create settlement_status = 'Inside settlement'. Invert selection for 'Outside settlement'.
	Each point has settlement status.

	Layer Properties → Symbology
	Categorized by coastal_status or settlement_status.
	Visual check of inside/outside patterns.



'Inside coastal zone'
'Outside coastal zone'
10.3 Percentages and density indicators
	QGIS action / path
	Settings
	Output / check

	Open Attribute Table → Field Calculator
	Create area_km2 for polygon zones: $area / 1000000.
	Area in km².

	Field Calculator
	Create pct_listings: airbnb_count / total_airbnb * 100.
	Share of listings in each zone.

	Field Calculator
	Create listings_density: airbnb_count / area_km2.
	Listings per km².



$area / 1000000
"airbnb_count" / TOTAL_AIRBNB * 100
"airbnb_count" / "area_km2"
11. Optional built-up / imperviousness analysis
	Why it helps: Airbnb points show tourism accommodation pressure. Built-up or imperviousness data show physical land consumption. Overlaying both can show where tourism pressure and construction pressure overlap.


	QGIS action / path
	Settings
	Output / check

	Raster → Add Raster Layer
	Load Copernicus built-up / imperviousness raster.
	Built-up raster in QGIS.

	Raster → Extraction → Clip Raster by Mask Layer
	Input raster: built-up / imperviousness. Mask: island_projected. Output: builtup_island.tif.
	Built-up raster clipped to island.

	Raster → Raster Calculator
	If needed, create built-up mask. Example: imperviousness >= 30.
	1 = built-up / high imperviousness, 0 = other.

	Processing Toolbox → Zonal Statistics
	Raster: built-up mask. Zones: final_coastal_zone or settlements_projected.
	Built-up summaries by zones.

	Alternative vector method
	Polygonize built-up mask, select value 1, intersect with coastal zone or settlements.
	Built-up polygons for vector overlay.



"imperviousness_2018@1" >= 30
12. Rasterize or vectorize? How to choose for overlay analysis
	Simple rule: Use vector overlay for points and polygons. Use raster overlay for continuous grids such as DEM, imperviousness or KDE. Convert only when the analysis needs both layers in the same data model.


	Task
	Best tool
	When to use it

	Airbnb points inside coastal zone / settlements
	Select by Location, Count Points in Polygon, Join attributes by location
	Vector point + vector polygon overlay.

	DEM ≤ 50 m lowland mask
	Raster Calculator, then Polygonize if you need vector polygons
	Raster threshold first; vectorize only for polygon overlay.

	Built-up raster inside coastal zone
	Zonal Statistics
	Keep raster as raster if you only need sums/areas by zone.

	Built-up raster as polygons
	Raster Calculator → Polygonize → Select value 1 → Intersection
	Useful if you want vector maps or vector overlay tables.

	Coastal zone polygon to match a raster grid
	Raster → Conversion → Rasterize (Vector to Raster)
	Useful when you want raster overlay with exactly the same pixel size/extent as DEM or built-up data.

	KDE hotspots as polygons
	Raster Calculator threshold → Polygonize → Intersection
	Useful for calculating hotspot area inside coastal zone/settlements.


	Rasterize settings: When rasterizing a vector layer, use the same extent, pixel size and CRS as the reference raster. This avoids misalignment between pixels.


	QGIS action / path
	Settings
	Output / check

	Raster → Conversion → Rasterize (Vector to Raster)
	Input vector: final_coastal_zone. Burn value: 1. Output extent/resolution: match DEM or built-up raster.
	Raster version of the coastal zone.

	Raster → Conversion → Polygonize
	Input raster: binary mask. Field name: class or DN.
	Vector polygons from raster classes.



13. KDE density and hotspot detection
	Easy explanation for students: Imagine each Airbnb listing as a drop of ink. The bandwidth controls how far the ink spreads. Too small = noisy; too large = over-smoothed.


	QGIS action / path
	Settings
	Output / check

	Processing Toolbox → Heatmap (Kernel Density Estimation)
	Input: airbnb_projected. Radius: start with 500 m. Pixel size: 50–100 m. Kernel: Quartic/default. Optional weight: number_of_reviews.
	KDE raster showing Airbnb density.

	Raster → Extraction → Clip Raster by Mask Layer
	Input raster: KDE result. Mask layer: island_projected. Output: kde_airbnb_island.tif.
	KDE clipped to island, not sea.

	Right-click KDE raster → Properties → Symbology
	Singleband pseudocolor. Use 5 classes or continuous gradient. Low values light, high values dark.
	Readable density surface.

	Visual overlay
	Place final_coastal_zone and settlements_projected above KDE with transparent/outline symbology.
	Interpret whether hotspots are coastal, settlement-based or outside settlements.



13.1 Optional: quantify hotspots
	QGIS action / path
	Settings
	Output / check

	Raster → Raster Calculator
	Create high-density mask. Example: KDE values >= chosen threshold.
	1 = hotspot, 0 = not hotspot.

	Raster → Conversion → Polygonize
	Input: hotspot raster. Field name: hotspot_class.
	Hotspot polygons.

	Select by Expression
	"hotspot_class" = 1. Export selected features.
	Only hotspot polygons.

	Vector → Geoprocessing Tools → Intersection
	Input: hotspot polygons. Overlay: final_coastal_zone or settlements_projected.
	Hotspot area inside planning zones.



	Caution: Do not try to use Vector Intersection directly on the KDE raster. First classify/polygonize the raster, or simply use visual overlay if quantitative hotspot area is not required.


14. Final map layout in QGIS
	Map rule: A final map should not only be beautiful. It must tell the reader what the analysis shows and how to read it.


	QGIS action / path
	Settings
	Output / check

	Project → New Print Layout
	Give the layout a clear name, e.g. Map_1_CoastalZone.
	Blank layout page.

	Left toolbar → Add Map
	Draw a rectangle on the page. In Item Properties, set scale if needed and lock layers/styles if the map is ready.
	Map frame.

	Add Item → Add Label
	Add title and subtitle. Example: “Airbnb hotspots and coastal zone, Rhodes”.
	Clear map title.

	Add Item → Add Legend
	In Item Properties, uncheck Auto update. Remove unnecessary layers. Rename layer labels in simple language.
	Clean legend.

	Add Item → Add Scale Bar
	Link it to the map item. Units: kilometres or metres. Use simple segments.
	Scale bar.

	Add Item → Add Picture
	In Item Properties → SVG Browser → choose an arrow/north arrow. Place it in a clean corner.
	North arrow.

	Add Item → Add Label
	Add data sources and processing note. Example: “Sources: Inside Airbnb, settlement boundaries, coastline, own processing in QGIS.”
	Source note / acknowledgement.

	Layout → Export as PDF or Export as Image
	Use PDF for submission; PNG/JPG for presentation slides. Suggested image resolution: 300 dpi.
	Final exported map.



14.1 Suggested three final maps
Map 1: Coastal-zone definition: Island boundary, coastline, final coastal zone, optional coastal settlements. Keep it simple.
Map 2: Airbnb distribution: Airbnb points with settlements and coastal zone. Symbolize points by room_type or use one simple symbol if too dense.
Map 3: KDE hotspots: KDE raster clipped to island, with settlement and coastal-zone outlines. Include KDE radius in the map subtitle or note.
15. Common mistakes and troubleshooting
	Problem
	Likely reason
	Fix

	Buffer is wrong size or huge
	Layer was in EPSG:4326 degrees.
	Reproject layers to EPSG:2100 before Buffer.

	Buffer still includes the sea
	Raw boundary/line buffer was not clipped to island.
	Use Clip with island_projected and always analyse coastal_land_500m, not raw buffer.

	Clipping +500 m island polygon gives whole island
	Positive polygon buffer includes the original island.
	Use boundary line → buffer → clip, or negative buffer + difference.

	Airbnb points appear far away
	Longitude/latitude reversed or wrong CRS.
	X = longitude, Y = latitude, Geometry CRS = EPSG:4326; then export to EPSG:2100.

	Raster Calculator DEM ≤ 50 gives all 0
	The raster may be hillshade or values are not metres.
	Check Properties → Information and Identify Features. Use a real DEM, not hillshade.

	KDE raster covers sea
	KDE was not clipped to island.
	Raster → Extraction → Clip Raster by Mask Layer.

	KDE is too noisy
	Bandwidth too small.
	Increase radius, e.g. from 300 m to 500 m or 1000 m.

	KDE is too smooth
	Bandwidth too large.
	Reduce radius and compare results.

	Final coastal zone looks strange
	Components were intersected all together instead of merged.
	Create components with Intersection, then Merge + Dissolve.

	Legend is messy
	Auto update includes too many layers.
	In Print Layout legend properties, uncheck Auto update and remove extra layers.


16. Suggested reporting template for students
Students can use the following structure for their short lab interpretation or group assignment section:
1. Data and method: List the datasets used, the CRS, and the coastal-zone definition. Explain whether the method is a simple buffer or multi-criteria.
2. Coastal-zone map: Present the final coastal-zone map and explain what is included and excluded.
3. Airbnb inside/outside results: Report how many listings are inside/outside the coastal zone and inside/outside settlements. Include percentages.
4. KDE hotspot map: Show the density map and identify the main concentration areas.
5. Planning interpretation: Explain whether Airbnb pressure is mainly coastal, settlement-based, ex-urban, or dispersed. Connect the result to tourism pressure, housing and coastal management.
6. Limitations: Mention data quality issues, missing settlement boundaries, Airbnb limitations, DEM limitations, bandwidth sensitivity and the fact that the analysis is exploratory.
17. Data links and references
The following links were used to prepare the manual and can be shared with students:
QGIS download: https://qgis.org/download/
QGIS Training Manual: https://docs.qgis.org/latest/en/docs/training_manual/
QGIS Print Layout overview: https://docs.qgis.org/latest/en/docs/user_manual/print_layout/overview_layout.html
QGIS Map Production guide: https://docs.qgis.org/latest/en/docs/gentle_gis_introduction/map_production.html
QGIS Heatmap / KDE documentation: https://docs.qgis.org/latest/en/docs/user_manual/processing_algs/qgis/interpolation.html#heatmap-kernel-density-estimation
QGIS Rasterize vector to raster documentation: https://docs.qgis.org/latest/en/docs/user_manual/processing_algs/gdal/vectorconversion.html#rasterize-vector-to-raster
QGIS Tutorials: Creating Heatmaps: https://www.qgistutorials.com/en/docs/3/creating_heatmaps.html
Inside Airbnb Get the Data: https://insideairbnb.com/get-the-data/
USGS EarthExplorer: https://earthexplorer.usgs.gov/
USGS SRTM 1 Arc-Second Global: https://www.usgs.gov/centers/eros/science/usgs-eros-archive-digital-elevation-shuttle-radar-topography-mission-srtm-1
Copernicus Land Monitoring Service: HRL Imperviousness: https://land.copernicus.eu/en/products/high-resolution-layer-imperviousness
Copernicus Imperviousness Density 2018: https://land.copernicus.eu/en/products/high-resolution-layer-imperviousness/imperviousness-density-2018
Copernicus Impervious Built-Up 2018: https://land.copernicus.eu/en/products/high-resolution-layer-imperviousness/impervious-built-up-2018
EEA Natura 2000 data: https://www.eea.europa.eu/data-and-maps/data/natura-14
GADM data download: https://gadm.org/download_country.html
Geofabrik Greece OpenStreetMap data: https://download.geofabrik.de/europe/greece.html
e-Πολεοδομία Web GIS: https://gis.epoleodomia.gov.gr/v10/index.html
YouTube DEM tutorial: https://www.youtube.com/watch?v=yYWdxExabHo
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