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Introduction  

The objective of the URGENT project (Urban Resilience and Adaptation for India and Mongolia: 

619050-EPP-1-2020-1-DE-EPPKA2-CBHE-JP) which was funded by ERASMUS+ and implemented 

between 2021 and 2024, was to promote green & blue infrastructure and nature-based solutions (GBI 

& NBS) for resilient, climate-friendly, and livable cities in India and Mongolia through ICT-enhanced 

tertiary education linked to labor markets & wider stakeholder circles.  

The National University of Mongolia, one of the partner institutes, has newly developed 2 courses and 

revised 3 courses under the URGENT project and converted it e-course formats, and embedded at the 

university own e-learning platform.  

https://online.num.edu.mn/courses/course-v1:NUM+ENVI402+2022/course/    

One of 3 revised courses is “Application of remote sensing and geographic information systems to 

environmental research” for a major compulsory course. The target audience are bachelor students, 

life-long learners, and number of credits are 6 ECTS. The course objective is to provide knowledge 

about the basic concepts of geographic information systems (GIS) and remote sensing (RS) through 

lectures, and to teach its application in environmental research through laboratory classes. By studying 

the course, the student will acquire the ability to develop a map using the results of research.  

The course is revised by Professor Ochir Altansukh, National University of Mongolia, and >30% of 

the course was revised. Satellite-based positioning, Interpolation and advanced operation on raster 

dataset, Spatial data analysis, Cartographic tool and map development, Map printing, Digital elevation 

model, Satellite data, Normalized difference vegetation index, and Normalized difference water index 

for geographic information system (GIS), remote sensing (RS) and its application for environmental 

study related 9 topics were added. The course will conduct online form that means students no longer 

needed to come to the university for the lecture class. For the laboratory work, students can come to 

the class, if they need. GIS laboratory will be available during the course. Most of the interactive and 

self-reflective methods of teaching-learning will be applied to the course, where possible, avoid 

standing lectures and presentations. All video lectures, and laboratory works were prepared and 

embedded in OpenEDX based online learning platform of the university.  https://online.num.edu.mn/  

This course is about fundamental understanding of geographic information system (GIS), remote 

sensing (RS) and its application for environmental study. It consists of 16 video lectures, 16 video 

laboratory works and supplementary study materials that use in the laboratory classes.  

Teaching and learning materials  

For this e-course, the following teaching and learning materials were developed and revised. Herein:  

1. Course syllabuses in Mongolian and English  

2. Video introductions to e-course in Mongolian and English  

3. Poster in English  

4. Video lecture presentations – 16 PPTs and 16 videos  

5. Video laboratory guidance – 15 PPTs and 15 videos  

6. Key questions at the end of each lecture  

7. Progress and final e-assessment  

8. Collection of reading materials – 3 books  

9. E-learning module  

10. Review of the course – 4 reviews  

11. Supplementary materials  

12. Accreditation document  

 

  

https://online.num.edu.mn/courses/course-v1:NUM+ENVI402+2022/course/
https://online.num.edu.mn/
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E-course poster and video introduction  

A poster of the e-course has been prepared in English and it will be cover page of the e-course.  

 

Also, video introductions to this course have been prepared in Mongolian and English languages and 

uploaded YouTube.  

⁓ English introduction: https://youtu.be/4BwClAFgHdY  

 

⁓ Mongolian introduction: https://youtu.be/qtbJwrBkEDY  

 

https://youtu.be/4BwClAFgHdY
https://youtu.be/qtbJwrBkEDY
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Course syllabus  

The e-course syllabus “Application of remote sensing and geographic information systems to 

environmental research” was developed in English and Mongolian language using the project and the 

university templates.  

The English syllabus contains the following information of the course (Attachment 1):  

⁓ Name of the course  

⁓ Course index  

⁓ Number of credits  

⁓ Period  

⁓ Host institution 

⁓ Lecturer name  

⁓ Level of the course  

⁓ Course type  

⁓ Course duration 

⁓ Summary of the course  

⁓ Target student audiences  

⁓ Prerequisites for the course  

⁓ Aims and objectives  

⁓ The authentic tasks  

⁓ General learning outcomes  

⁓ Overview of sessions and teaching methods 

⁓ Course workload, including in-class activities and independent work  

⁓ Grading system of the course  

⁓ Course schedule, including in-class hours, topics and type of the class  

⁓ Course assignments and tests  

⁓ Supplementary materials  

⁓ List of literature, including compulsory and recommended  

The Mongolian syllabus contains the following information of the course (Attachment 2):  

⁓ Name of the course  

⁓ Course index  

⁓ Level of the course  

⁓ Course type  

⁓ Course credits 

⁓ Course duration  

⁓ Link to e-course  

⁓ Developed lecturer  

⁓ Approved body  

⁓ Lecturer’s information  

⁓ Prerequisites for the course  

⁓ Course objective and significancy  

⁓ Course content  

⁓ Applicable learning outcomes  

⁓ Teaching method  

⁓ Course assignments  

⁓ Grading system of the course  

⁓ Course plan, including topics, brief contents, type of the class  

⁓ List of literature, including compulsory and recommended  

⁓ Supplementary materials  
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Lecture presentations  

In total, 16 video lectures with 231 slides, 8:18 minutes long and 12.0 GB size in the Mongolian 

language of the course were prepared. Only the first slides of the presentation were shown in 

Attachment 3.  

№ Subject topic 
Number 

of slides 

Video 

length 
Link  

1. Introduction to GIS 12 20:55 https://youtu.be/JFnDWbu3QDQ  

2. The real world and its representations 12 24:27 https://youtu.be/8DukAghl3s4  

3. Geographic phenomena 12 17:10 https://youtu.be/3xeHMkhkeJQ  

4. Geographic information representation 19 30:40 https://youtu.be/VW5Z9IuaAe8  

5. Spatial scale and resolution, organizing spatial data 16 34:22 https://youtu.be/wia3DKXaUtk  

6. Stages of spatial data handling 17 38:48 https://youtu.be/lNaWD8riZyw  

7. Database management systems 14 35:24 https://youtu.be/EPFSpBfDQyc  

8. Determining and mapping position, data quality 13 26:54 https://youtu.be/n9c2287zjDI  

9. 
Spatial referencing,  

measures of location error on maps 
13 25:30 https://youtu.be/h-E5WVI_Y0s  

10. Satellite-based positioning 13 33:21 https://youtu.be/1J3-ErNGOTw  

11. Data entry and preparation 14 30:44 https://youtu.be/wm4-bTIPAds  

12. 
Interpolation and advanced  

operation on raster dataset 
16 32:49 https://youtu.be/fduduBxJRko  

13. Spatial data analysis – 1  21 51:51 https://youtu.be/Y1m5s-Fc59M  

14. Spatial data analysis – 2 13 34:43 https://youtu.be/VVmouhmvQzY  

15. Data visualization 12 29:54 https://youtu.be/CQ8FNRBf9JU  

16. Cartographic tool and map development 14 30:17 https://youtu.be/jKlx_ZGyVzI  

Total 231 8:18  

Laboratory guidance   

In total, 15 video laboratory guidance with 67 slides, 7:16 minutes long and 11.6 GB size in 

Mongolian language of the course were prepared. Only first slides of the presentation were shown in 

Attachment 4.  

№ Subject topic 
Number  

of slides 

Video 

length 
Link  

1. Geographic coordinate, topo map 12 20:47 https://youtu.be/0RIeauKKTKw  

2. GIS software 3 14:14 https://youtu.be/eXQbTJE0y2c  

3. Geo-referencing of topo map  
3 

3 

27:16 

28:29 

https://youtu.be/GAP6QGvE7dI  

https://youtu.be/7KrVw0eRUz8 

4. Spatial data analysis 3 17:09 https://youtu.be/nNp8LUpLQe0  

5. Shape data 4 26:42 https://youtu.be/5HuCgIfb8Yw  

6. Shape data conversion 3 11:35 https://youtu.be/N_-E6k9yWq4  

7. Attribute data 4 38:14 https://youtu.be/9HK2-LK--uU  

8. Attribute data analysis 3 11:20 https://youtu.be/MFry8NLFXe0  

9. Map development – 1 3 14:35 https://youtu.be/q38oXhhkflA  

10. Map development – 2 3 17:25 https://youtu.be/irArmY0C9Ew  

11. Map development – 3 3 11:56 https://youtu.be/ppkFYE3gAhA  

12. Map printing and wrap-up 3 28:02 https://youtu.be/ffimNFjwKhs  

13. Digital elevation model 4 18:11 https://youtu.be/jKgz5EQ49Vg  

14. Satellite data 10 26:44 https://youtu.be/aqS6RQFddSA  

15. Normalized difference vegetation index 5 17:00 https://youtu.be/7wMBJdIJ4og  

16. Normalized difference water index 5 10:07 https://youtu.be/DsJQv7oY1JU  

Total 74 05:40  

https://youtu.be/JFnDWbu3QDQ
https://youtu.be/8DukAghl3s4
https://youtu.be/3xeHMkhkeJQ
https://youtu.be/VW5Z9IuaAe8
https://youtu.be/wia3DKXaUtk
https://youtu.be/lNaWD8riZyw
https://youtu.be/EPFSpBfDQyc
https://youtu.be/n9c2287zjDI
https://youtu.be/h-E5WVI_Y0s
https://youtu.be/1J3-ErNGOTw
https://youtu.be/wm4-bTIPAds
https://youtu.be/fduduBxJRko
https://youtu.be/Y1m5s-Fc59M
https://youtu.be/VVmouhmvQzY
https://youtu.be/CQ8FNRBf9JU
https://youtu.be/jKlx_ZGyVzI
https://youtu.be/0RIeauKKTKw
https://youtu.be/eXQbTJE0y2c
https://youtu.be/GAP6QGvE7dI
https://youtu.be/7KrVw0eRUz8
https://youtu.be/nNp8LUpLQe0
https://youtu.be/5HuCgIfb8Yw
https://youtu.be/N_-E6k9yWq4
https://youtu.be/9HK2-LK--uU
https://youtu.be/MFry8NLFXe0
https://youtu.be/q38oXhhkflA
https://youtu.be/irArmY0C9Ew
https://youtu.be/ppkFYE3gAhA
https://youtu.be/ffimNFjwKhs
https://youtu.be/jKgz5EQ49Vg
https://youtu.be/aqS6RQFddSA
https://youtu.be/7wMBJdIJ4og
https://youtu.be/DsJQv7oY1JU
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Key questions at the end of each lecture  

Key questions of each lecture topic with answers in Mongolian language have prepared and written on 

the e-module of the course. In total, 38 questions with answers are developed. Attachment 5. 

№ Lecture topic Number of questions 

1. Introduction to GIS 1 

2. The real world and its representations 1 

3. Geographic phenomena 3 

4. Geographic information representation 3 

5. Spatial scale and resolution, organizing spatial data 3 

6. Stages of spatial data handling 3 

7. Database management systems 3 

8. Determining and mapping position, data quality 3 

9. Spatial referencing, measures of location error on maps 2 

10. Satellite-based positioning 2 

11. Data entry and preparation 2 

12. Interpolation and advanced operation on raster dataset 2 

13. Spatial data analysis – 1  3 

14. Spatial data analysis – 2 2 

15. Data visualization 2 

16. Cartographic tool and map development 3 

Total 38 

Assignments  

Course assignment consists of three parts, such as progress, final and skill tests. Questions of the 

progress and the final tests will come from the core study book, namely “Principles of geographic 

information system”. The skill test will score on the basis of quality of the individually developed map 

which students work entire laboratory classes.  

⁓ Progress assessment with 10 questions (20%): based on the mid-term exam after the 7th 

lecture class when completing chapters 1-3 of the core study book – Attachment 6 

⁓ Final assessment with 10 questions (30%): based on the final exam after all lecture class when 

completing chapters 4-7 of the core study book at the end of the semester – Attachment 7 

⁓ Skill test (30%): based on the quality of the individually developed map at the end of the 

laboratory class – Attachment 8  

Reading materials  

For this course, 3 reading materials, including a core study book, a laboratory book and a 

recommended book, which are important to this course, were collected and all materials embedded in 

the e-course.  

1. Altansukh.O and et al, (2016) “Principles of geographic information system”, editors 

Bolorchuluun.N and V.Battsengel, 2nd edition of translation of ITC course book, NUM Press, 

Ulaanbaatar, pages 347, ISBN: 999733220-2, in Mongolian.  

2. National agency for geodesy and cartography, (2001) “Legends of 1:25000, 1:50000, 

1:100000 scaled topo map”, editors Sanjaajamts.J and Oyunchimeg.B, The color printing, 

Ulaanbaatar, pages 72, in Mongolian.  

3. Amarsaikhan.D and et al, (2014) “Application of remote sensing and geographic information 

systems to natural resource management”, Admon Press, Ulaanbaatar, pages 168, in 

Mongolian.  

Only front pages of the reading materials were shown in Attachment 9.  
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E-learning module  

This course can be taught not only in-class, but also online form. Whole course is converted to online 

format and embedded at the university own e-learning platform.  

https://online.num.edu.mn/courses/course-v1:NUM+ENVI402+2022/course/  

  

Course review 

After course development, it has been reviewed by the following stakeholders. Herein: 

1. Internal review – According to the internal regulation of the university, revised/developed 

course is reviewed by internal reviewer who was appointed by the department. Attachment 10.  

2. Partner university review – One of two partner universities was reviewed the course. 

Attachment 11.  

3. Employer review – Depends on syllabus and its curriculum, one of the most important 

employers needs to find and asked to make review the syllabus. Attachment 12. 

4. The EU review – According to the quality assurance policy of the project, an appointed 

reviewer checked all materials of the course using 9 criteria. Attachment 13.  

In compliance with the reviewers' comments, the course was revised.  

Supplementary materials  

For the laboratory of the e-course, the following additional study materials were provided:  

1. ArcGIS 10.1 software with key has been installed to laboratory computers  

2. An image of UTM zones of world and Mongolia is provided to the students’ lab work.  

Attachment 14.  

Accreditation document  

The content of these courses is compared to the same or similar course content of the world's top 100 

universities, and has been improved by review from employer, department, other university and 

European Union project expert. Also, it was taught in the 2022-2023 academic year as a test, and 

students were asked to take a survey at the end of the course.  

At the meeting of May 31, 2023, the Program Committee of the Department of Environmental and 

Forestry Engineering discussed the e-course and concluded/accredited that they can be used for further 

study programs. Attachment 15.  

  

https://online.num.edu.mn/courses/course-v1:NUM+ENVI402+2022/course/
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Attachment 1: Syllabus in English  
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Attachment 2: Syllabus in Mongolian language  
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Attachment 3: Video lecture presentations – only first slides  

Topic 1: Introduction to GIS: https://youtu.be/JFnDWbu3QDQ  

 

Topic 2: The real world and its representations: https://youtu.be/8DukAghl3s4  

 

Topic 3: Geographic phenomena: https://youtu.be/3xeHMkhkeJQ  

 

https://youtu.be/JFnDWbu3QDQ
https://youtu.be/8DukAghl3s4
https://youtu.be/3xeHMkhkeJQ
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Topic 4: Geographic information representation: https://youtu.be/VW5Z9IuaAe8  

 

 

Topic 5: Spatial scale and resolution, organizing spatial data: https://youtu.be/wia3DKXaUtk  

 

 

Topic 6: Stages of spatial data handling: https://youtu.be/lNaWD8riZyw  

 

https://youtu.be/VW5Z9IuaAe8
https://youtu.be/wia3DKXaUtk
https://youtu.be/lNaWD8riZyw
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Topic 7: Database management systems: https://youtu.be/EPFSpBfDQyc  

 

 

Topic 8: Determining and mapping position, data quality: https://youtu.be/n9c2287zjDI  

 

 

Topic 9: Spatial referencing, measures of location error on maps: https://youtu.be/h-E5WVI_Y0s  

 

https://youtu.be/EPFSpBfDQyc
https://youtu.be/n9c2287zjDI
https://youtu.be/h-E5WVI_Y0s
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Topic 10: Satellite-based positioning: https://youtu.be/1J3-ErNGOTw  

 

 

Topic 11: Data entry and preparation: https://youtu.be/wm4-bTIPAds  

 

 

Topic 12: Interpolation and advanced operation on raster dataset: https://youtu.be/fduduBxJRko  

 

https://youtu.be/1J3-ErNGOTw
https://youtu.be/wm4-bTIPAds
https://youtu.be/fduduBxJRko
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Topic 13: Spatial data analysis – 1: https://youtu.be/Y1m5s-Fc59M  

 

Topic 14: Spatial data analysis – 2: https://youtu.be/VVmouhmvQzY  

 

Topic 15: Data visualization: https://youtu.be/CQ8FNRBf9JU  

 

Topic 16: Cartographic tool and map development: https://youtu.be/jKlx_ZGyVzI  

  

https://youtu.be/Y1m5s-Fc59M
https://youtu.be/VVmouhmvQzY
https://youtu.be/CQ8FNRBf9JU
https://youtu.be/jKlx_ZGyVzI
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Attachment 4: Video laboratory guidance – only first slides  

Topic 1: Geographic coordinate, topo map: https://youtu.be/0RIeauKKTKw  

 

 

Topic 2: GIS software: https://youtu.be/eXQbTJE0y2c  

 

 

Topic 3: Geo-referencing of topo map:  https://youtu.be/GAP6QGvE7dI  

https://youtu.be/7KrVw0eRUz8  

 

https://youtu.be/0RIeauKKTKw
https://youtu.be/eXQbTJE0y2c
https://youtu.be/GAP6QGvE7dI
https://youtu.be/7KrVw0eRUz8
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Topic 4: Spatial data analysis: https://youtu.be/nNp8LUpLQe0 

 

 

Topic 5: Shape data: https://youtu.be/5HuCgIfb8Yw 

 

 

Topic 6: Shape data conversion: https://youtu.be/N_-E6k9yWq4  

 

 

https://youtu.be/nNp8LUpLQe0
https://youtu.be/5HuCgIfb8Yw
https://youtu.be/N_-E6k9yWq4
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Topic 7: Attribute data: https://youtu.be/9HK2-LK--uU  

 

 

Topic 8: Attribute data analysis: https://youtu.be/MFry8NLFXe0  

 

 

Topic 9: Map development – 1: https://youtu.be/q38oXhhkflA  

 
  

https://youtu.be/9HK2-LK--uU
https://youtu.be/MFry8NLFXe0
https://youtu.be/q38oXhhkflA
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Topic 10: Map development – 2: https://youtu.be/irArmY0C9Ew  

 

 

Topic 11: Map development – 3: https://youtu.be/ppkFYE3gAhA  

 

 

Topic 12: Map printing and wrap-up: https://youtu.be/ffimNFjwKhs  

 
  

https://youtu.be/irArmY0C9Ew
https://youtu.be/ppkFYE3gAhA
https://youtu.be/ffimNFjwKhs
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Topic 13: Digital elevation model: https://youtu.be/jKgz5EQ49Vg  

 

Topic 14: Satellite data: https://youtu.be/aqS6RQFddSA  

 

Topic 15: Normalized difference vegetation index: https://youtu.be/7wMBJdIJ4og  

 

Topic 16: Normalized difference water index: https://youtu.be/DsJQv7oY1JU  

  

https://youtu.be/jKgz5EQ49Vg
https://youtu.be/aqS6RQFddSA
https://youtu.be/7wMBJdIJ4og
https://youtu.be/DsJQv7oY1JU
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Attachment 5: Key questions with answers   

Lecture 1: Introduction to GIS 

 

Lecture 2: The real world and its representations 

 

Lecture 3: Geographic phenomena  

 

Lecture 4: Geographic information representation 
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Lecture 5: Spatial scale and resolution, organizing spatial data 
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Lecture 6: Stages of spatial data handling 

 

Lecture 7: Database management systems 
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Lecture 8: Determining and mapping position, data quality 

 

Lecture 9: Spatial referencing, measures of location error on maps 
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Lecture 10: Satellite-based positioning 

 

Lecture 11: Data entry and preparation 

 

Lecture 12: Interpolation and advanced operation on raster dataset 

 



   

Urban Resilience and Adaptation for India and Mongolia:       35/52 

curricula, capacity, ICT and stakeholder collaboration to support green & blue infrastructure and nature-based solutions 

 

Lecture 13: Spatial data analysis – 1  

 

Lecture 14: Spatial data analysis – 2 
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Lecture 15: Data visualization 

 

Lecture 16: Cartographic tool and map development 
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Attachment 6: The progress test questions  
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Attachment 7: The final test questions  
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Attachment 8: An example of the skill test   

 

 

 

  



   

Urban Resilience and Adaptation for India and Mongolia:       42/52 

curricula, capacity, ICT and stakeholder collaboration to support green & blue infrastructure and nature-based solutions 

Attachment 9: Reading materials – only front pages  

1. Altansukh.O and et al, (2016) “Principles of geographic information system”  
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2. National agency for geodesy and cartography, (2001) “Legends of 1:25000, 1:50000, 1:100000 

scaled topo map”  
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3. Amarsaikhan.D and et al, (2014) “Application of remote sensing and geographic information 

systems to natural resource management”  
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Attachment 10: Internal review  
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Attachment 11: Partner university review - Mongolian university of life sciences  
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Attachment 12: Employer review  
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Attachment 13: The EU review 
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Attachment 14: The supplementary materials  

 

UTM zones in Mongolia 

 

World UTM zones 
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Attachment 15: Accreditation document (English translation)  
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Last Page  

The appended material is based on course developed under the URGENT Project. The 

course is being offered at the National University of Mongolia. The teaching is carried 

out using the published material. The appended notes are using the material available 

as Open Access, which is distributed under the terms and conditions of the Creative 

Commons Attribution license.  

 

 

    

 

Contact for details:   

Professor Ochir Altansukh  

National University of Mongolia  

Ulaanbaatar city, 14201, Mongolia  

E-mail: altansukh@num.edu.mn  
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