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Course Code & 
Title 

LISS2113 Introduction to Geographic Information System (GIS) and 
Spatial Data Analysis 

Convenor(s) Dr Jin Rui; Dr Jose Gomez-Dans 

Institution KCL Department Geography 

Academic Year 2025-26 Term Spring  

Number of 
Sessions 

4 
Length of 
Session(s) 

4 x 3 hours (1 hr lecture, 2 hr 
practical) 

Day, Date Start and End time Room Location 

  
21/1/2026 

28/1/2026 

4/2/2026 

11/2/2026 

13:00-16:00 

Room 1.17, Franklin-Wilkins 
Building, Waterloo Campus, 

King' College London (IN-
PERSON) 

Enrolment 
Link: 

Available to book on SkillsForge from Monday 15th December 2025. Click the course link 
to log in and register. 
 
Questions? Visit our Training FAQ here: Frequently Asked Questions - LISS DTP (liss-
dtp.ac.uk) 

 

Course Description: 

This course is designed to provide students with a robust understanding and practical experience in 
Geographic Information Systems (GIS) and spatial data analysis. Using QGIS and Google Earth 
Engine software, we will explore how to visualize, analyse, and interpret spatial data for a wide 
range of applications. The course will run for 2-weeks and people enrolled should commit on 
attending the whole sessions. The nature of the course is introductory, people with no prior 
experience with QGIS and GEE are welcomed to join this training. 

Course Format: 
The course will be formatted as a mix of asynchronous and synchronous sessions: (1) 45 mins pre-

recorded lecture consists of short videos that students can watch in their own time, (2) 15 minutes 

discussion session and (3) 2 hours practical session. During practical sessions, students will work 

through a self-guided learning material to implement concepts and skills (learned in 

videos/seminars) in spatial analysis. 

https://www.kcl.ac.uk/visit/franklin-wilkins-building
https://www.kcl.ac.uk/visit/franklin-wilkins-building
https://www.kcl.ac.uk/visit/franklin-wilkins-building
https://www.kcl.ac.uk/visit/franklin-wilkins-building
https://training.kcl.ac.uk/kcl/#he/dev/eventDetails,;em,providerCode=LISS,providerOrgAlias=kcl,number=2113
https://liss-dtp.ac.uk/training/frequently-asked-questions/
https://liss-dtp.ac.uk/training/frequently-asked-questions/
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Meet your course convenor(s):  
Dr Jin Rui joined the Department of Geography at King’s College London in April 2025 as a 

Postdoctoral Research Associate. In addition, he contributes to master’s and doctoral-level 

Geography in Action modules at King’s College London.  

Dr Jose Gomez-Dans is a researcher at KCL’s Geography Wildfire group, where he works on robust 

methods to monitor land surface processes using Earth Observation data. Jose’s work includes both 

physical modelling and understanding of EO, but he is also interested in modelling of water and 

carbon fluxes. 

Learning Outcomes: 

By the end of this course, participants will be able to: 

1. Understand the fundamental concepts of GIS and spatial data. 
2. Utilising QGIS for spatial data analysis and visualization. 
3. Employ Google Earth Engine for advanced geospatial analysis and large-scale data 

processing. 
4. Integrate QGIS and Google Earth Engine workflows for comprehensive spatial analysis. 
5. Apply spatial analysis techniques to solve real-world problems in various domains. 

Course Outline: 

Session 1  
Lecture 

• Introduction to QGIS 

• Working with spatial data: Vector vs Raster data 

• Coordinate Reference Systems (Geographic vs Projected CRS) 

• Best practices in cartography 

• Geoprocessing in QGIS 

• Application: Network/accessibility analysis using Open Street Map Data 

Practical 

• Introduction to QGIS (Getting Started, project and data management, Importing and 

Manipulating Data, CRS, baselayers) 

• Vector operations (buffering, clipping, difference tool, spatial querying, etc) 

• Attribute Table  

• Visualising Data (print layout) 

• QGIS Plugins 

• Open street map – accessibility/network analysis 

Session 2: QGIS 
Lecture 
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• Rasters operations 

• Data types (continuous/thematic) 

• Raster calculator 

• CRS and rasters 

• Zonal analysis (Reducers)  

Practical 

• Importing raster data (continuous/thematic, Visualising Data – RGB and false colour) 

• Manipulating raster data (No Data values, Raster calculator, reclassification – by table, CRS 

conversion) 

• Spatial interpolation 

• Raster & Vector operations (clipping, zonal statistics, zonal histograms, 

polygonise/rasterize) 

• Exporting (map and data – data types/format) 

Session 3: Earth Observation  
Lecture 

• Remote sensing 

• Metadata 

• QA bands 

• GEE 

• Cloud computing 

• Machine learning 

Practical: 

• Intro to GEE (Platform, Datasets, Interface, Applications) – Javascript 

• Importing & Visualizing Data in GEE 

• Example application: Using GEE for urban growth 

o Random forest/ ChatGPT 

o Dealing with clouds 

• Exporting Data (linkage to QGIS) 

Session 4: GEE & QGIS 

Lecture:  

• Spatial data analysis applications 

• Python for GIS 

• Potential data and troubleshooting 

• Model building and further visualisation techniques 

• Wrap up 

Practical 
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• LLM-assisted Python for QGIS 

• Model Building 

• Visualisation (1) Timelapse 

• Visualisation (2) Web feature service (live data) 

• Extension: Python console 

• Wrap up 

Reading list: 
 

General Reading List 
 

Heywood, D.I., Cornelius, S. & Carver, S. (2011) An introduction to geographical information 
systems. Fourth edition. Harlow, England, Prentice Hall. 
Notes: A brilliant all-round book for the theory of specific GIS operations. 
https://rl.kcl.ac.uk/leganto/public/44KCL_INST/citation/12447386950006881?auth=SAML 

De Smith, Michael J, Michael F Goodchild, and Paul A Longley. 2021. Geospatial Analysis: A 
Comprehensive Guide to Principles, Techniques and Software Tools. Hardback ed. Winchelsea 
Press. 
https://rl.kcl.ac.uk/leganto/public/44KCL_INST/citation/12455577350006881?auth=SAML 

Teodoro, Ana Cláudia. 2018. GIS: An Overview of Applications. Sharjah, UAE: Bentham Science 
Publishers. 
https://rl.kcl.ac.uk/leganto/public/44KCL_INST/citation/12455577390006881?auth=SAML 

Brewer, C.A. (2005) Designing better maps : a guide for GIS users . Second Edition. Redlands, Calif. :, 
ESRI. 
https://rl.kcl.ac.uk/leganto/public/44KCL_INST/citation/12447387060006881?auth=SAML 

Kurt Menke. Discover QGIS 3.x: A Workbook for Classroom or Independent Study. 
https://rl.kcl.ac.uk/leganto/public/44KCL_INST/citation/12455577370006881?auth=SAML 

Karen K. Kemp. 2008. Encyclopedia of Geographic Information Science . ed. Karen K. Kemp. Los 
Angeles, [Calif.] ;; London :; Thousand Oaks, Calif. : SAGE; Sage Publications. 
https://rl.kcl.ac.uk/leganto/public/44KCL_INST/citation/12455577380006881?auth=SAML 

ESRI. “GIS Dictionary.” https://support.esri.com/en-us/gis-dictionary/list/0. 
https://rl.kcl.ac.uk/leganto/public/44KCL_INST/citation/12455577430006881?auth=SAML 

 

Session 1 
 

Graser, A. & Peterson, G.N. (2016) QGIS map design. Chugiak, AK, USA, Locate Press. 
https://rl.kcl.ac.uk/leganto/public/44KCL_INST/citation/12447384260006881?auth=SAML  

O’Sullivan, D. & Unwin, D. (2010) Geographic information analysis. 2nd ed. Hoboken, N.J., John 
Wiley & Sons. 
https://rl.kcl.ac.uk/leganto/public/44KCL_INST/citation/12447384140006881?auth=SAML  

Monmonier, M. (2018) How to Lie with Maps, Third Edition. 3rd ed. The University of Chicago 
Press. 
https://rl.kcl.ac.uk/leganto/public/44KCL_INST/citation/12447384250006881?auth=SAML  

https://rl.kcl.ac.uk/leganto/public/44KCL_INST/citation/12447386950006881?auth=SAML
https://rl.kcl.ac.uk/leganto/public/44KCL_INST/citation/12455577350006881?auth=SAML
https://rl.kcl.ac.uk/leganto/public/44KCL_INST/citation/12455577390006881?auth=SAML
https://rl.kcl.ac.uk/leganto/public/44KCL_INST/citation/12447387060006881?auth=SAML
https://rl.kcl.ac.uk/leganto/public/44KCL_INST/citation/12455577370006881?auth=SAML
https://rl.kcl.ac.uk/leganto/public/44KCL_INST/citation/12455577380006881?auth=SAML
https://rl.kcl.ac.uk/leganto/public/44KCL_INST/citation/12455577430006881?auth=SAML
https://rl.kcl.ac.uk/leganto/public/44KCL_INST/citation/12447384260006881?auth=SAML
https://rl.kcl.ac.uk/leganto/public/44KCL_INST/citation/12447384140006881?auth=SAML
https://rl.kcl.ac.uk/leganto/public/44KCL_INST/citation/12447384250006881?auth=SAML
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Spiegelhalter, D. (2020) The Art of Statistics : Learning from Data. London, Pelican. 
https://rl.kcl.ac.uk/leganto/public/44KCL_INST/citation/12447384180006881?auth=SAML  

 
 

Sesson 2 
Malczewski, J. (2010) Chapter 13: Multiple Criteria Decision Analysis and Geographic Information 

Systems. In: M. Ehrgott, J.Rui. Figueira, & S. Greco (eds.). Trends in multiple criteria decision 
analysis [electronic resource] . 2010 ed. New York :, Springer. pp. 369–395. 
https://rl.kcl.ac.uk/leganto/public/44KCL_INST/citation/12447386930006881?auth=SAML 

Latinopoulos, D. & Kechagia, K. (2015) A GIS-based multi-criteria evaluation for wind farm site 
selection. A regional scale application in Greece. Renewable Energy. 78, 550–560. 
doi:10.1016/j.renene.2015.01.041. 
Notes: Example of a Multi-criteria Analysis utilising factors and constraints. 
https://rl.kcl.ac.uk/leganto/public/44KCL_INST/citation/12447386970006881?auth=SAML 

Reza, M.I.H., Abdullah, S.A., Nor, S.B.M. & Ismail, M.H. (2013) Integrating GIS and expert judgment 
in a multi-criteria analysis to map and develop a habitat suitability index: A case study of large 
mammals on the Malayan Peninsula. Ecological Indicators. 34. 
Notes: Example of how expert judgement can be used in GIS-based decision-making 
https://rl.kcl.ac.uk/leganto/public/44KCL_INST/citation/12447387000006881?auth=SAML 

 

Session 3 
Required Readings: 

Foroumandi, E., Moradkhani, H., Sanchez-Vila, X., Singha, K., Castelletti, A. and Destouni, G. (2023) 

ChatGPT in Hydrology and Earth Sciences: Opportunities, Prospects, and Concerns, Water 

Resources Research, 59 (10), 10.1029/2023WR036288 

Gorelick, N., Hancher, M., Dixon, M., Ilyushchenko, S., Thau, D., Moore, R. (2017) Google Earth 

Engine: Planetary-scale geospatial analysis for everyone, Remote Sensing of Environment, 

202, 18-27, 10.1016/j.rse.2017.06.031. 

Ishizawa Escudero, O; Munoz Diaz, J; Thuret, J; Van der Borght, R. Dry Spells, Urban Swells : 

Analyzing the Drought-Induced Expansion of Cities in Sub-Saharan Africa. Policy Research 

Working Paper, World Bank (Washington, D.C.) [online] [Accessed 28 Nov. 2025]. 

 

Optional Readings: 

Agapiou, A. and Lysandrou, V. (2023) Interacting with the Artificial Intelligence (AI) Language Model 

ChatGPT: A Synopsis of Earth Observation and Remote Sensing in Archaeology, Heritage, 6 

(5), 4072-4085, 10.3390/heritage6050214 

Session 1 of ARSET - Fundamentals of Remote Sensing. NASA Applied Remote Sensing Training 

Program (ARSET). http://appliedsciences.nasa.gov/get-involved/training/english/arset-

fundamentals-remote-sensing 

Pesaresi M, Huadong G, Blaes X, Ehrlich D, Ferri S, Gueguen L, Halkia M, Kauffmann M, Kemper T, 

Lu L, Marin-Herrera MA. A global human settlement layer from optical HR/VHR RS data: 

https://rl.kcl.ac.uk/leganto/public/44KCL_INST/citation/12447384180006881?auth=SAML
https://rl.kcl.ac.uk/leganto/public/44KCL_INST/citation/12447386930006881?auth=SAML
https://rl.kcl.ac.uk/leganto/public/44KCL_INST/citation/12447386970006881?auth=SAML
https://rl.kcl.ac.uk/leganto/public/44KCL_INST/citation/12447387000006881?auth=SAML
http://documents.worldbank.org/curated/en/099209004102544859
http://appliedsciences.nasa.gov/get-involved/training/english/arset-fundamentals-remote-sensing
http://appliedsciences.nasa.gov/get-involved/training/english/arset-fundamentals-remote-sensing
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Concept and first results. IEEE Journal of Selected Topics in Applied Earth Observations and 

Remote Sensing. 2013 Aug 15;6(5):2102-31. 

Adhikari, P. and de Beurs, K. M.: Growth in urban extent and allometric analysis of West African 
cities, Journal of Land Use Science, 12, 105–124, https://doi.org/10.1080/1747423X.2017.1280550, 
n.d. 
 

Pre-course preparation:   

 

• Install QGIS (latest Long-Term Release version – 3.40) your computer before the first session 

• Create a Google Earth Engine account (instructions will be provided) 

• Preparatory tasks for each week will be notified in due course 

Eligibility: 

 

As prerequisites to registering on this module, doctoral students should have: 
 

• Basic understanding of geography and spatial concepts 

• Familiarity with computer applications and the internet 

• No prior experience with QGIS or Google Earth Engine required 

 

Number of students: 
Min: 10 

Max: 35 
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