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PREFACE 

This book serves as open educational material for both undergraduate and postgraduate degree programs, offering a detailed, step-by-step guide to mapping 

the landaus mix of a particular area using GIS technology.  

Land use mix analysis delves into the intricate arrangement and diversity of land use within a defined area, often at the scale of a neighborhood or urban region. 

This analysis meticulously evaluates how various land uses such as residential, commercial, industrial, recreational, and green spaces or Live, Work, and 

Visit—interact and are distributed spatially. By quantifying the blend and proximity of these land uses, the analysis illuminates the area's spatial structure, 

functionality, and vibrancy. Whether you are a student aiming to master mobile mapping and geographic information systems, a teacher looking for robust 

educational tools, or a practitioner in need of refining your technical expertise, this book offers invaluable guidance and support. It ensures that users at all 

levels gain proficiency in leveraging modern technologies to explore and solve geographic challenges effectively. 

This understanding of land use mix is paramount for urban planners, policymakers, and researchers alike. It serves as a cornerstone for fostering sustainable 

development, enriching livability, nurturing walkable communities, and bolstering social and economic prosperity. 
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1. MAPPING PROCESS 

   

Table 1 -Mapping Process 

Data preparation Data Analysis 

 

Mapping data 

Data collection 

 Open Street Map 

Google Street View 

Qgis 

  

 

Process 

           Categorize buildings. 

             Convert as points. 

                                    Code 

                    Interpolate 

Reclass 

 

Choose the appropriate color ramp. 

Rename according to the use 

Output 

Building Layer 

Output 

Raster layer according to the land use mix 

Output 

Landuse Mix Map 
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2. REQUIRED TOOLS / SOFTWARE AND EQUIPMENT 

QGIS is a free, open-source software that allows users to create, edit, analyze, and visualize geospatial data and maps. Its compatibility with various data 

formats, plugins, and support for projections make it a versatile tool for geographic information. 

 

 

 

 

Figure 1 - QGIS Interface 

 



 
 

3 | Page 
 

3. STEPS 

Land use Mix for Dambulla MC 

The completed land use mix map provides a visual representation of the varied land uses found in our research zone. This map serves as a comprehensive 

overview, allowing us to understand the dynamic landscape and how different land uses interact and coexist within our study area. By visually representing 

Live, Work, Visit, Live and Work, Live and Visit, Work and Visit, and the live, work, and visit according to the use, the map provides valuable insights into the 

spatial arrangement and interaction of these elements. Figure 2 shows the final output of this process, the Landuse Mix of the Dambulla municipal council area. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 - landuse mix map of Dambulla MC 
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Step 01 

For creating the land mix (Functional Mix) map for an area we have to have a Building layer of that area including land uses. If not, we have to create it Using 
OpenStreetMap (OSM) which is an Open source software, with data as a base and then digitizing missing buildings using the following steps is one approach 
to creating a building layer.  

I. Download OSM Data - Access OSM data for the study area by downloading OSM data. 

● Go to the OpenStreetMap website (www.openstreetmap.org) >>Sign in 

 

 

 

 

 

 

 

 

 

 

 

Note - If any building layer is available with the land uses for the study area you can use it. 
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● Use the provided interface to select the study area or specify a bounding box for the study area. 

 

 

  

 

 

 

ii. For digitizing missing buildings, first use the Edit tool to digitize buildings. 
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Figure 5- Edit Tool 
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● Click on ‘Area’>> Draw the shape of the building>>save 

 

 

 

 

 

 

 

 

 

Now we can download the data 

 

 

 

 

 

 

 

Step3 

Step1 

Step2 
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● When exporting the date, automatically download the data. 

 

 

 

 

 

 

 

 

 

 

 

Figure 6 -Export Data 
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iii. Import the OSM data into QGIS. 

● Install QuickOSM Plugin (if not already installed) - Plugins>>Manage and Install plugins. 

 

 

 

 

 

 

 

 

 

 

 

Figure 7 -Install Plugins 

 

 

 

 



 
 

9 | Page 
 

● In the Plugins Manager window, search for "QuickOSM" and install it. 

Search ‘QuickOSM’ in the searching box.>> Select the ‘QuickOSM’ >>Install the plugging. 

 

 

 

 

Step1 

Step2 

Step3 

Figure  8 - Install QuickOSM plugin. 
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● When we install the QuickOSM plugin successfully, it appears as this. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9 -OSM Plugin 
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● Now we can import the buildings which we digitize in OSM, to the QGIS using this tool. 

Click on the QuickOSM plugin>> choose ‘Buildings’ in the preset box. 
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Figure 10- Import Buildings 

● Give the ‘layer extent’ as the spatial extent>>select the study area using the drop bar. (Configure the query parameters according to your requirements.) 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11 -Layer Extent  
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● Run the Query- After specifying the query parameters, click on the "Run Query" button to execute the query. QuickOSM will create building data based 

on the criteria. 

 

Figure 12 -Imported Building layer from OSM 
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● Delete unwanted polygons using attributes.  

I. Select the layer>> click on the toggle editing tool  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13 - Deleting. 
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ii . Open the attribute table by right-clicking on this layer(imported layer from the open street map). 

Figure 14 -Attribute table of Building layer 
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● When opening the attribute table, we can see a field called ‘buildings’. The polygons that are ‘NULL’ in this column are not buildings and we have to 

delete them. Select the unwanted polygons by using the ‘select by attribute’ tool. 

 

 

 

 

 

 

 

 

 

 

 

Figure 15 -Select By Expression 
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● Extract the Fields and Values using the drop bar. 

Figure 16 -Select Fields and Values 
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● Select the buildings>>double click on it. It appears in the vacant space in the left top corner of the window. 

 

Figure 17 - Select Building 
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● Type ’is’ after the building >>All Unique>>double click on ‘NULL’>>Click on select Fetchers>>close 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 18 -Select by Attribute  
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● Delete the selected unwanted polygons that are not buildings using the delete tool. 

Figure 19 -Delete  
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● If there are buildings outside of the study area boundary you can delete them. 

Select those buildings. By holding the shift key select all buildings that are outside of the boundary of the study area. Then delete them. 

 

 Figure 20 -Delete buildings which are outside of the boundary 
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● Now we can delete the unwanted columns from the attribute table of the building layer. 

Open attribute table>>click on toggle editing>>click on delete field>>select the names of unwanted fields>>OK 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 21 -Select unwanted Columns. 
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● Save the layer.  

Click on toggle editing>>yes. -Now we have the building layer of our study area. 

Figure 22 -Building layer 
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Step 02 

We have to have land use for each building for this analysis. For that, 

i. Open the attribute table of the building layer by right-clicking on the layer. 
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● Add a new field for landuse. 

Click on toggle editing >>click on New Field>>Name=Landuse, Type= Text>>OK 

 

Figure 25 - Add New Filed  

 

Step3 

Step1 

Step2 
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● Now the land use column was added for the attribute table of the building layer. 

 

Figure 26 -Add Columns  
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● Now it should be filled land use column by using observations or Google Street View. 

Examples of land uses- are houses, shops, schools, temples, libraries, banks, offices, etc. 

Using the following steps, we have to fill the whole land use column according to the land use of each building. 

Process- Observe the use of the building that is shown in yellow color in Figure A, by using Google Street View according to Figure When opening the attribute 

table, That selected building is shown in Figure C. We can fill the land use column according to the observed use of that building in Figure D.  

 

 

 

 

 

 

 

 

 

Figure 27 - Building Layer        Figure 28 - Google Street View 

Figure A 

 

Figure A 

 

Figure A 

 

Figure A 

Figure B 

 

Figure B 

 

Figure B 

 

Figure B 
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Figure 29 -Attribute table of Building layer     Figure 30 -Attribute table of Building layer. 

 

 

Figure C 

 

Figure C 

 

Figure C 

 

Figure C 

Figure D 

 

Figure D 

 

Figure D 

 

Figure D 
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Figure 31 -Fill in the Land use column 

● Save the layer by using the toggle editing tool. Click on toggle editing>>ok 

● Using the above process, we can fill the Landuse column by using the use of buildings. 
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This is the attribute table of the building layer within the land use for each building. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 32 -Attribute table of building layer. 
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Step 03  

Land uses have been categorized into seven different types, Live, Work, Visit, Live Work, Live&Visit, Work &Visit, Live, Work &Visit. 

                                                        Examples- 

 

 

 

 

 

 

 

 

 

 

Figure 33 -Live, Work, and Visit Triangle 

 

 

 

 

 

LIVE WORK 

VISIT 
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● Add a new field (Step02-ii), in the attribute table of the building layer called Functional mix according to this categorization. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 34 -Attribute table of Building layer 
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Step 04 

This approach is to analyze the urbanity level in this area. For that, we have created a raster file by assigning the above categories. To create this raster layer 

we have to interpolate the building layer of the study area. For interpolation,  

We have to convert this building into points. For that, it is used the Processing Toolbox. 

Figure 35 -Processing Tool Box 
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● Then, Search the "Centroids" Tool in the Processing Toolbox. 

Figure 36 -Select ‘Centroids’ in the Processing toolbox. 
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In that window, 

i. Enter the building layer which we created, as the input layer 

ii. Tick on the ‘create centroids for each part’ 

iii. Give a path for the output layer 

iv. Run the tool 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 37 -Centroids 
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. 

 

 

 

 

 

 

 

 

 

 

 

 Figure 38 -Centroid error 

 

 

 

Error:  

When running this, this error occurred 

 

 



 
 

37 | Page 
 

To solve that, it can be used "Check Validity" tool to identify invalid features. According to the above step, we can search in the processing toolbox “check 

Validity”.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 39 -Select the ‘check validity’ tool. 
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Then follow these steps.  

i. Enter the building layer as the input layer 

ii. Run the tool 

it will generate 3 temporary layers. 

 

 

 

 

 

 

 

 

 

 

 

Figure 40 -Check Validity  
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● Using the "Fix Geometries" tool we can repair the geometry. Search the tool in the processing toolbox, 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 41 -Select ‘Fix Geometries’ 
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Enter the ‘valid output’ layer as the input layer which is generated by the check validity tool. Then give a path to the output layer and run the tool. 

 

Figure 42 -Fix Geometries 
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● After fixing the geometry, it can be rerun the centroid tool using those steps. 

Now, that error is solved. Then it can create a point layer for the Building in Dambulla MC for using the centroid tool again.  

 

Figure 43 – Centroids  
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● This is the point layer of the building layer of the study area. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 44 -Points layer of buildings 
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Step 05 

Now before doing interpolation, we have to Code that building layer according to the above seven categories as below. 

i. Open the attribute table of the point layer by right click on it. 

ii. Create a new field (Step02-ii) 

Name- code, Type=whole number>>OK 

 

 

 

 

 

 

 

 

 

 

Figure 45-Add a new field for Code. 
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A code column is added. 

 

Figure 46 -Attribute table of building layer 
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ii. Code according to the functional mix. 

Live-1 

Work-2 

Visit-3 

Live&work-4 

Live&Visit-5 

Work&Visit-6 

Live, Work&Visit-7 

For that, first, select all buildings that are in the ‘Live’ category as below. 

Open the attribute table>>click on ‘Toggle editing tool’>>Click on ‘select by expression tool’ 

 

 

 

 

 

 

 

 

 

Figure 47 - Toggle editing tool 
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● Extract the ‘Fields and Values’>> Double click on the functional mix. 

 

 

 

 

 

 

 

 

Figure 49- Select by Expression 
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● Now it appears on the left side vacant space. 

Click ‘=’>>click on All Unique>>Double click on ‘Live’>>select feachers>>close 

 

 

 

 

 

 

 

 

 

 

 

Figure 50 - Select features 
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● Click on ‘Show all features’>>click on Show selected features. 

 

 

      Figure 51- Show selected features       Figure 52 - Show selected features 
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● Now we have to code them as ‘1’. For that, we can use an open-field calculator. 

Tick on the Update existing field>> select the code as the field in which we want to enter the data>>type as “1”>>OK 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 53 -Field calculator 
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● Now all buildings that are in the ‘Live’ Category are coded. 

 

 

 

 

 

 

 

 

 

Figure 54 - Live Category 

Following the above steps, we can code all buildings according to the functional mix. 

Live-1   Live&Visit-5 

Work-2                                  Work&Visit-6 

Visit-3                            Live, Work&Visit-7 

Live&work-4  
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Step 06: 

Using the IDW interpolation tool, we can interpolate the above point layer. 

For that, we can use the IDW interpolation tool in the processing toolbox. 

I. Search the IDW interpolation tool in the processing toolbox. 

Figure 55 -Select ‘IDW Interpolation’ tool 

In IDW Interpolation window 
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i. Enter the point layer as the input layer. 

ii. The code column is the interpolated attribute. 

iii. Then press ‘+’  

iv. Note- if these are to analyze the urbanity level of this area, we need to make sure that the    

      functional mix, space matrix, and space syntax layers all have the same pixel size. 

v. Give a path for the output. 

vi Run  

 

 

 

 

 

 

 

Figure 56 - IDW Interpolation                        Figure 57- IDW Interpolation    
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This is the output. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 58-Interpolated Output 
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Step 07 

● Now, we have to reclassify this raster layer. For that, 

Access the Processing Toolbox >> Search for the "Reclassify by Table" Tool.>>Double click on it 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 59 -Select ‘Reclassify by table’ 
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i. Enter interpolated layer as input layer>> Enter the maximum and minimum values according to the code which we created above using functional 

mix>> Give path for the Output. 

 

Figure 60 -Reclassify  

 

 

 

 

 

Figure 61 -Reclassify by table  

 

  This is the output. 
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Figure 62 -Reclarified Output 
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Step 08 

Now we have to clip this layer with the Dambulla MC layer to define the boundary. For that, it can be used ‘Clip Raster by Mask Layer’ In the Processing Toolbox 

panel. 

● Go to processing toolbox>>search ‘Clip raster by mask layer’ 

 

 

 

 

 

 

 

 

 

 

 

Figure 63 -Clip raster by Mask layer 

● Enter Reclassed layer as input layer>>Give the Study area as Mask layer>>Run 
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Figure 64 – Clip Raster by Mask Layer  
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This is the output layer. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 65 -Clipped Output 
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Step09 

By right click on that clipped layer,  

i. Go to layer properties and symbology.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 66 - layer properties 
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ii. Give Platted as render type.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 67- Render type 
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iii.  Give an appropriate color ramp. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 68 - Color ramp. 
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When it classifies, 

 

 

  

 

 

 

 

 

 

 

 

 

 

Figure 69 -Classifying  
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iv. Rename according to the above 7 categories. 

 

 

 

 

 

 

 

 

 

 

Figure 70- Rename according to the above 7 categories. 

                    

 

 

 

 



 
 

65 | Page 
 

This is the LandUse Mix in Dambulla MC. (Final output) 

Figure 71 -Landuse mix in Dambulla MC 
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This is the final output in this analysis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 72 -Functional Mix Map of Dambulla MC 
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4. PREPARATION OF MAPS   

 

 

 

 

 

 

 

 

 

 

Use Suitable Colors & Symbols 

Show adjacent administration boundaries.  

Maximum utilization of map space 

Show the Graticule Network with appropriate grid size. 

Show the basic elements in the map.  

Transportation Networks   

Water Bodies 

Prepare a descriptive map.  

Check the units of the scale bar. 

Mention correct units at the legend. 

Check the text given in the legend. 

Mention the correct sources. 
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Figure 73 -Wrong formats of Maps  

 

Examples    

Maximum utilization of map space 

 

Check the units of the scale bar. 

 

 

Check the text given in the legend. 

 

Mention the correct sources. 
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AFTERWORD 

In an era where urban sustainability and livability are central to planning discourse, understanding land use mix has never been more vital. This book offers 

more than just technical instruction—it provides a foundation for spatial thinking that supports balanced, inclusive, and vibrant urban development. 

By guiding readers through GIS-based land use mix analysis, we hope to empower future planners, educators, and practitioners to make informed, evidence-

based decisions. Let this guide inspire thoughtful application, continued learning, and innovation in shaping cities that are cohesive, walkable, and resilient. 
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