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Definition of key concepts

Joint Master's degree: refers to a master's degree program jointly developed and organized by
University of Cologne, Cologne, Germany (UoC) and the Bharati Vidyapeeth (Deemed to be)
University, Pune, India (BVYDU) which leads to one joint master’s degree certificate.

Home University: university where the student applies to and is pre-selected and where he/she has to
acquire at least 30% of ECTS credits.

Partner University: university where the student has to spend normally one semester and acquire at
least 30% of ECTS credits.

Joint Examination and Admission Committee (JEAC): discusses and decides on the issues related to
the administration and the curriculum of the JIMES program, the admission of students, management of
intellectual property rights, and the organization of examinations. It consists of representatives of UoC
and BVDU.

Module: a thematic teaching unit, usually consisting of several courses. The JIMES program consists
of 14 modules.

ECTS: The European Credit Transfer and Accumulation System (ECTS) is a standardized system used
across the European Higher Education Area (EHEA) to facilitate the recognition of academic
achievements and support student mobility between institutions. ECTS credits represent the workload
and defined learning outcomes of a given course or program. One ECTS credit at UoC corresponds to
approximately 30 hours of work, including lectures, self study, and assessments. A full academic year
typically equals 60 ECTS credits, approximately 30 per semester, making the system a key tool for
ensuring the transparency, comparability, and quality assurance of higher education qualifications in
Europe.

Credit value or credits: A unit by which the coursework is measured. It determines the number of
hours of instructions required per week. One credit is equivalent to one hour of teaching (lecture or
tutorial) or two hours of practical work/field work per week for a semester for BVDU. For UoC, the
ECTS guideline is followed.

Contact time: time the student spends in class.

Self-study time: time the students dedicate to any work done at home like assignments, studying to
rework concepts learnt in class or prepare an exam.

Non-graded assessment (German Studienleistung): mandatory formative assessment at UoC, which
must be completed satisfactorily for progression but does not contribute to the final grade of a course.
Such coursework might involve participation, practical work, or assignments designed to demonstrate
understanding or competence without being graded on a scale that affects overall degree outcomes.

University Grants Commission (UGC): is a statutory body established by the Indian government under
the University Grants Commission Act of 1956. It is responsible for coordinating, determining, and
maintaining the standards of higher education in India. The UGC provides recognition to universities
and colleges in India, allocates funds to these institutions, and oversees their functioning to ensure
quality education. It also plays a key role in setting academic standards, developing policies for higher
education, and ensuring the quality of teaching, research, and infrastructure across universities and
higher educational institutions in the country.

Choice-Based Credit System (CBCS): is a flexible academic framework at BVDU that allows students
to select courses from a range of core, elective, and skill-based subjects. It emphasizes interdisciplinary
learning, credit accumulation, and personalized academic pathways, enabling students to tailor their
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education to their interests and career goals. Students are evaluated using a credit-based grading system,
promoting flexibility in learning and mobility between institutions.

University Examination (UA): Final examination at BVDU, where explicitly mentioned as University
Assessment (UA) for a course, is administered by the examination department of the University. Here,
external examiners may be involved in setting of question papers and assessing of answer papers.

Internal Assessment (IA): This constitutes assessments in various forms conducted by the faculty
teaching the course as part of internal assessment of a particular course at BVDU.

Head of passing (HoP): refers to a minimum qualifying score to be considered as having passed a
particular course at BVDU. It ensures that students demonstrate a basic level of competency in all
essential areas of the curriculum, as defined by the examination board or educational authority. Failure
to meet the minimum required marks in any head of passing may result in the candidate being deemed
unsuccessful, even if the aggregate marks across subjects are sufficient.

Course Grade Point (CGP): Is a numerical value assigned to a student's performance in a specific
course based on their grade, typically aligned with a grading system such as a 10-point scale as per the
UGC at BVDU.

Module Grade Point (MGP): MGP is the weighted average of grade points obtained by a student in
all courses of a particular module at BVDU. Each module may contain either one or multiple courses.
It is calculated as the weighted average of grade points earned across all courses, where the weights are
the credits assigned to each course. See chapter Grading System for details.

Semester Grade Point Average (SGPA): Performance of a student in a given semester. SGPA is the
weighted average of Module Grade Point. See chapter Grading System for details.

Cumulative Grade Point Average (CGPA): CGPA is the weighted average of SGPAs across all
semesters completed by the student at any given point in the program at BVDU. It provides an overall
measure of academic performance throughout the course duration. See chapter Grading System for
details.

EoTM: Evaluation of Term Marks (BVDU): This refers to the evaluation mechanism for courses that
indicates whether the assessment for a particular course is conducted by the University (centralized) or
at the Institute (decentralized) level. University-level evaluation typically involves standardized exams
or assessments conducted and governed by the university. Institute-level evaluation involves
assessments that are conducted internally by the respective institution, based on the guidelines provided
by the university.

Transcript: BVDU will issue the transcript for each semester and a consolidated transcript indicating
the performance in all semesters.

UoC grades: At UoC, students are graded for each module as a whole, rather than for individual courses
within the module. Details of the grading system can be found in the chapter(section) Grading System.
Semester averages are not calculated; however, a current transcript of records may be issued, reflecting
the student’s ongoing academic performance.



List of abbreviations

AM

BM

SM

CHW

EC

MC

SuSe

WiSe

Advanced module
Basic module
Specialization module
Contact hours per week
Elective class
Mandatory class
Summer semester

Winter semester



1 Joint International Master of Environmental Sustainability

The University of Cologne, Cologne, Germany (UoC) and the Bharati Vidyapeeth (Deemed to be)
University, Pune, India (BVDU) (thereafter Cooperating Universities) are implementing the Joint
International Master of Environmental Sustainability (JIMES). At UoC, the master’s program is
administered at the Faculty of Mathematics and Natural Sciences and supported and co-developed by
the Faculty of Law, the Faculty of Medicine, the Faculty of Arts and Humanities and the Faculty of
Management, Economics and Social Sciences. At BVDU, the program is administered and delivered by
the Institute of Environment Education and Research at the Faculty of Interdisciplinary Studies.

This document provides details of the rules and regulations, examination patterns and course details.
Students are advised to read it carefully and refer to it from time to time during the course of their study.

1.1 Cooperating universities
1.1.1 University of Cologne (UoC)

The University of Cologne, founded in 1388 and among Europe's oldest, is a leading institution
dedicated to research and education excellence. Located in Cologne, a dynamic international city, UoC
offers a wide range of disciplines across six faculties: Management, Economics and Social Sciences;
Law; Medicine; Arts and Humanities; Mathematics and Natural Sciences; Human Sciences. It
champions interdisciplinary thinking, an open research culture, and a diverse, inclusive community.
UoC has honed its research focus over the past decade through Key Profile Areas (KPAs) like the
“Intelligent Methods for Earth System Sciences”, targeting scientifically and societally relevant topics
with a strong interdisciplinary approach. Currently, it boasts 15 Collaborative Research Centres and four
Clusters of Excellence. UoC strongly collaborates with e.g. 8 Max Planck and 5 Fraunhofer Institutes,
businesses, industry, NGOs and cultural institutions in the area. UoC is a member of several European
networks, e.g. the Coimbra Group, a network of 41 renowned European universities which aims to
promote academic and cultural relations, internationalization and social responsibility. Furthermore,
UoC coordinates the University of Well-Being (EUniWell) which brings together 10 European
Universities as one of 44 University Alliances, funded by the European Commission under the
ERASMUS+ program.

1.1.2  Bharati Vidyapeeth (Deemed to be) University (BVDU)

The Bharati Vidyapeeth (Deemed to be) University is a multidisciplinary, multi-campus University with
32 institutions imparting quality education in various disciplines. All programs of the University are
approved by the University Grants Commission (UGC) and the respective statutory councils. The
University has been re-accredited for the fourth time with an ‘A++’ grade by the National Assessment
and Accreditation Council (NAAC) in 2024. The UGC has accorded the 12B status (UGC Act 1956) to
the University. The Ministry of Human Resource Development, Government of India has awarded ‘A’
category to the University in 2012 based on several parameters that include innovative programs,
research and infrastructure facilities. The University has maintained its rank in the top hundred
universities of India consistently since 2012 and is presently ranked at 78th position by the National
Institution Ranking Framework (NIRF) by the UGC for the year 2024.

The University is a member of the Association of Indian Universities (AIU) and also the International
Association of Universities.

The Institute of Environment Education and Research of the Bharati Vidyapeeth (Deemed to be)
University, is a constituent unit of the University, established in 1993. The Institute is approved by the
UGC to conduct post graduate courses in Environment Science, Geoinformatics and Wildlife
Conservation Action as well as Doctoral programs in Environment Science and Geoinformatics. The

6



Institute has excellent infrastructure and competent faculty who are nationally and internationally
known. Through its collaborations with several international universities and organisations, the Institute
offers international student and faculty exchange programs as well as international internships.

1.2 Description of the program
1.2.1 Content

JIMES offers an unparalleled opportunity to explore the dynamic relationship between humans and their
environments from a global and interdisciplinary perspective. Designed for an international audience,
this program adopts a transdisciplinary approach, integrating environmental science with technical,
social, and policy dimensions. It features a cutting-edge curriculum with modules such as Advances in
Sustainability Science, Global Citizenship Education, Nature-Based Solutions, Digital Image
Processing, Climate Change Science and Strategies, and Geospatial Science and Technology.

Students collaborate with faculty to address some of the most urgent global challenges, including climate
change, sustainable urban development, biodiversity conservation, resource management, and
environmental governance. The program builds on foundational knowledge in fields such as chemistry,
biology, geoinformatics, statistics, computer science, and sociology to provide an in-depth
understanding of real-world applications in the environmental sector.

A hallmark of this program is the international exchange experience. Students from BVDU and the UoC
spend a semester each at the partner university, fostering cross-cultural academic collaboration.
Additionally, students can pursue internships and conduct their master’s thesis under joint supervision,
benefiting from the combined expertise of faculty at both institutions. This international exposure equips
students with diverse perspectives and access to global networks in sustainability science.

The program emphasizes the development of cognitive and technological skills necessary to drive
sustainable development and rational resource use. Students gain expertise in cutting-edge areas such as
ecosystem service valuation, environmental modeling, and green technology implementation. The focus
extends to innovative and critical topics like disaster management, urban sustainability, ensuring a
comprehensive understanding of sustainability challenges from technical, social, and policy
perspectives.

Experiential learning is at the core of this program, offering hybrid teaching models, joint learning
initiatives, and opportunities for practical projects and fieldwork. With its global perspective,
interdisciplinary curriculum, and emphasis on actionable solutions, JIMES empowers graduates to
address the complex environmental challenges of the 21st century with innovative, evidence-based
approaches.

1.2.2 Goals

The JIMES program aims to educate the next generation of scientists, scholars, and decision-makers to
tackle environmental sustainability challenges through an interdisciplinary and regional competence-
focused approach. Emphasizing international cooperation and interdisciplinary education, JIMES stands
out from other programs by concentrating specifically on Environmental Sustainability Science rather
than broader topics like Sustainable Development or Economics. This focus addresses the UN
sustainable development goals and national sustainability agendas, offering career opportunities in
science, education, administration, and industry. The collaboration between UoC and BVDU, leveraging
the environmental and cultural contexts of India and Germany, enhances understanding of societal and
environmental processes and promotes the development of regionally adapted sustainability pathways.
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1.2.3 Career opportunities

Contrary to the popular belief that green jobs exist in specific sectors, today they are found across nearly
all industries. With an increasing number of organizations worldwide committing to sustainability, green
jobs have emerged as essential drivers of greener, cleaner, and more sustainable economies. According
to the UNEP Report on Green Jobs, the transition to a green economy is projected to create an estimated
60 million new jobs globally by 2030. This shift has influenced investment flows and expanded career
opportunities in diverse sectors, including government agencies, industries, manufacturing, energy, food
systems, recycling, agriculture, business, policy, construction, forestry, and conservation.
Environmental professionals are at the forefront of these emerging opportunities.

The global transition to a low-carbon and sustainable economy has become a powerful engine for
economic growth and job creation. This pace of green job creation continues to accelerate, directly
contributing to the achievement of the Sustainable Development Goals (SDGs). Green jobs are
interrelated with sustainability challenges, encompassing areas such as renewable energy, urban
sustainability, sustainable agriculture, climate change mitigation, and circular economy models.

Global climate agreements and policy innovations have further opened avenues for green careers.
Climate deals now support payments to countries for managing forests with significant carbon
absorption potential, creating opportunities in tropical forestry. Similarly, the Convention on Biological
Diversity’s Access and Benefit Sharing (ABS) framework has sparked North-South funding flows,
generating new jobs in conservation, genetic resource management, and sustainable natural resource
use.

The job profiles in green careers are as diverse as the challenges they address. With a degree in
Environmental Sustainability, graduates can pursue roles as researchers, designers, planners, policy
analysts, consultants, or managers in fields such as pollution control, urban planning, biodiversity
conservation, renewable energy, and ecosystem services. Emerging international opportunities include:

Developing and implementing climate-smart technologies.
Managing carbon markets and offsets.

Advancing geospatial and digital tools for environmental monitoring.
Driving nature-based solutions and urban sustainability projects.

Contributing to the governance and implementation of global sustainability policies.

Potential employers span private consulting firms, multinational corporations, universities, research
institutes, testing laboratories, international development agencies, and governmental bodies at all
levels.

This program, with its strong international dimension, ensures that students are well-equipped to tap
into global opportunities in sustainability and green careers. Joint supervision, international exchanges,
and exposure to diverse expertise prepare graduates to lead in the ever-expanding green job market and
contribute to addressing some of the most pressing environmental challenges of our time.

1.2.4 Admission requirements

Indian students apply through BVDU and the European students should apply through UoC. Students
from non-European countries who wish to apply through UoC must carefully review the university's
regulations regarding their eligibility. The university where a student is admitted becomes their Home
University, while the other institution serves as the Partner University. The specific admission
requirements and process are outlined in the admission regulations for UoC (Zulassungsordnung) and
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in the prospectus for BVDU.

1.2.5 Eligibility for the program (at BVDU)
Candidates satisfying the following criteria are eligible to apply for JIMES:

a. The candidate should have passed the Bachelor’s degree in any Science subject such as Botany,
Zoology, Chemistry, Physics, Statistics, Geography, Geology, Geography, Life Sciences,
Environment Sciences, Microbiology, Biotechnology, Fisheries, Marine Biology, Horticulture,
Agriculture, Computer Science, Data Science, Veterinary Science, Health Sciences or

b. Any branch of Engineering
c. Any relevant Social Science subjects and Management Studies

d. The candidate should have secured at least 50% or 45% aggregate marks for open and
SC/ST/OBC category respectively at the graduate level.

1.2.6 Eligibility for the program (at UoC)

The eligibility for applying for JIMES at UoC are regulated in the admission regulation
(Zulassungsordnung).

1.2.7 Outcomes of the program
At the end of the JIMES program, the students will have acquired the following competencies:

1. Demonstrate Comprehensive knowledge: Comprehensive knowledge across ecological processes,
environmental systems, and sustainability principles is demonstrated. This knowledge is applied to solve
complex environmental challenges and make informed decisions. The ability to address real-world
environmental problems with innovative and sustainable solutions is developed.

2. Apply Systems Thinking and Methodologies: Systems thinking and methodologies are applied to
analyze environmental issues from a multidisciplinary perspective. Interdependencies between
ecological, social, and economic factors are evaluated to develop holistic solutions. This enables the
design of strategies that balance environmental health with social and economic needs.

3. Develop Advanced Technical Skills: Advanced technical skills in investigating, monitoring, and
managing environmental resources are developed. Proficiency in using analytical tools and conducting
fieldwork and laboratory research enhances environmental assessment capabilities. This expertise is
essential for contributing to effective resource management and conservation efforts.

4. Apply mathematical and statistical approaches: Mathematical and statistical approaches are
applied to environmental data to enhance decision-making. Quantitative techniques are used to model
environmental processes and predict outcomes. These skills enable accurate assessment and evaluation
of environmental interventions and policy measures.

5. Apply analytics to evidence, arguments, claims, and beliefs: Analytical skills are applied to
evaluate evidence, arguments, and claims in environmental science. Evidence-based decision-making is
enhanced through the assessment of data reliability and the soundness of environmental policies. This
critical approach allows for improved environmental planning and management.

6. Critically evaluate practices, policies, and theories: Research methodologies are utilized to design
and conduct studies that address environmental problems. Innovative solutions are developed based on
rigorous data collection and analysis. The research findings contribute to the development of sustainable
environmental policies and practices.



7. Identify environmental problems, evaluate strategies, and develop science-based solutions: The
ability to communicate environmental issues and findings effectively to both scientific and non-
scientific audiences is cultivated. Clear and concise communication is key to influencing stakeholders
and driving environmental action. The use of diverse communication methods ensures that complex
environmental information is accessible to all.

8. Develop an interdisciplinary approach by integrating knowledge from natural and social
sciences: Ethical principles are integrated into environmental decision-making processes. Awareness of
the ethical implications of environmental policies and actions is maintained, ensuring the protection of
ecosystems and human well-being. Ethical considerations guide the development of fair and sustainable
environmental solutions

9. Effectively communicate complex analyses, interpretations, and their significance: Leadership
skills are developed to influence environmental decision-making and policy formulation. Collaboration
with interdisciplinary teams enhances the ability to address global environmental challenges. Leadership
in sustainability practices promotes long-term environmental stewardship.

10. Utilize state-of-the-art software, hardware, Al and analytical techniques:Proficiency in modern
environmental tools and technologies is acquired to address environmental issues efficiently. The use of
advanced software, modeling techniques, and environmental monitoring technologies enhances
problem-solving abilities. These tools enable the analysis and management of complex environmental
systems. Al literacy is developed.

11. Adopt ethical practices in life and career: Solutions to environmental problems are approached
with a focus on innovation and creativity. Thinking outside traditional frameworks allows for the
development of novel approaches to sustainability. The ability to innovate ensures progress in
addressing emerging environmental challenges.

12. Leverage knowledge of diverse cultures and global perspectives: Sustainable practices are
promoted through the application of sustainability principles in various sectors. The integration of
sustainability into policy, planning, and business practices is emphasized. This approach ensures the
long-term protection of natural resources and ecosystem services.

13. Collaborate effectively in teams with peers, mentors, and others in diverse settings,
demonstrating flexibility and leadership skills: Global environmental issues are understood and
analyzed, considering the impact of local actions on the global environment. Awareness of international
environmental policies and treaties is cultivated. This global perspective is essential for developing
strategies that address environmental challenges at all levels.

14. Cultivate lifelong learning skills to adapt to the evolving demands of the workplace : Lifelong
learning is emphasized, fostering continuous development of knowledge and skills in environmental
science. The dynamic nature of environmental challenges requires a commitment to staying updated on
the latest research, technologies, and practices. Lifelong learning ensures adaptability in addressing
evolving environmental issues.

1.2.8 Duration of the program

The standard duration of the JIMES program is four semesters, and the language of instruction is
English.

1.2.9 Structure of the program

The workload of the program amounts to 120 ECTS/84 credits, of which at least 30% have to be
completed at the Partner University. The student’s period of study must include an in-person stay at
the Partner University for normally one semester. For reasons of equal opportunities for students with
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reduced mobility, the JEAC can grant an exception for the in-person stay at the Partner University in
well-justified cases and if the equivalent number of credits is acquired through hybrid or online courses
taken at the Partner University.

Students complete the first semester at their respective Home University. The second semester is spent
together at BVDU, while the third semester is completed together at UoC. The Master's thesis is
typically completed at the student's Home University. Upon application to the JEAC, students may be
permitted to complete their Master's thesis at the Partner University. The JEAC decides on the
application based on the achievements in the Master's program and the proposed topic of the Master's
thesis.

JIMES is structured in modules. It comprises one Core Module (JIMES-CM-RM), 11 Advanced
Modules (JIMES-AM-XX), a Specialization Module (JIMES-SM-Int), and the Master's Thesis Module
(JMES-MasterThesis). The core and advanced modules form the core of the subject-specific and
methodological studies, amounting to a total of 78 ECTS/56 credits. The Specialization Module is the
Internship Module, comprising 12 ECTS/12 credits. The program concludes with a Master's thesis,
including a Master's colloquium, comprising 30 ECTS/16 credits.

Types of Credits Total Credits Assigned
Mandatory Modules (core and advanced) 72 ECTS UoC | 52 credits BYDU
Elective Module 6 ECTS UoC | 4 credits BVDU
Thesis 30 ECTS UoC | 16 credits BYDU
Internship 12 ECTS UoC | 12 credits BYDU

Program Track

BVDU students
startat Pune UoC
students join
online for selected

courses

Term 4 (Indian
students do their

Term 1 at
BVDU for thesis in India or
Indian students Germany under joint
(July to Nov) Term 2 at Term 3 at Internship at supervision (Nov to
BVDU for UoC for Indian Cologne for April) Joint evaluation of
Indian and and German Indian and e —
German students ( Mid German Term 4 (German
Term 1 students (Ja.n April to mid students ( Aug- S e de dhi
UoC for to early April) July) Sept) fiectis fim @iy
German q e
e BVDU and UoC BVDU and UoC All students do an or India under joint
students start at students start at internship in supervision (Nov to
early Jan) Pune. (UoC Cologne. (BVDU Cologne April)
UoC students start Semester in Pune) Semester in
Cologne)

at Cologne. Indian
students can join
online for selected
courses.

1.2.10 Rules and Regulations

1. Commencement and Conclusion: The University authorities at both Universities shall determine
the dates for the commencement and conclusion of each semester at their Universities, respectively.
Only duly admitted students can keep the terms. Each semester is of 15 weeks duration. Students
must check the academic calendar for exact dates of commencement and conclusion.
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2. Credit Management: Some courses/modules will be evaluated through University Examinations
conducted by BVDU, as specified in this module handbook. Assessments designated as continuous
will be conducted at the institute level by the respective faculty members. Additionally, for any
elective course to be offered, a minimum enrollment of seven students is required.

2 Examination regulations

2.1 Examination regulations at UoC

The JIMES program is modulated and consists of modules offered at UoC and BVDU. The examination
regulations at UoC are detailed in a separate examination regulation (Priifungsordnung). A translation
of the German document will be provided along with this Syllabus. The examination regulations at
BVDU are detailed in the following.

2.2 Examination regulations at BVDU

Dissertation: The thesis conducted at BVDU will commence upon registration during the fourth
semester, which must take place no later than November 1 of each academic year. The research topic
must be finalized by the end of Semester III, following a thorough literature review and consultation
with the allotted faculty guide.

Field Work: The fieldwork / industrial / academic Institute visits will be organized for demonstration
of advance experimental techniques wherever necessary along with the courses. Attendance for these is
mandatory and form part of internal assessment as indicated in the syllabus. Payment for the logistics
involved in travel, lodging and boarding will be charged accordingly over and above the prescribed fees
of the University (BVDU) as well as for students from the Partner University.

Internship: Students will undertake a mandatory internship in the third semester for two months.
Formats of submission of internship report are attached in the relevant section of this document for
reference.

Attendance: A student must attend every lecture, tutorial, and practical class. However, to account for
late admission, sickness, or other such contingencies, the attendance requirement will be a minimum of
75% of the classes actually held. A student must have minimum 75% attendance in theory and 100%
attendance in the practical courses to fulfill the term. A student who does not have the required
attendance (less than 75%) will not be allowed to appear for the Continuous Assessment/ Term
Examination.

A student with less than 75% attendance in a course during the semester, in lectures, tutorials, and
practical’s taken together (as applicable), will be debarred from taking the final test/examination in the
course and will be awarded an Ab. grade.

If a student remains absent for more than 60 percent of the term due to illness as reported by a licensed
medical practitioner, the student will have to repeat the term. Application for medical leave should be
supported with test reports, hospitalization reports, prescriptions and certificate from a registered
practitioner). The registration number of the medical practitioner should explicitly appear on the medical
certificate. These will be reviewed by the management and the management retains the right to grant/
refuse the medical leave.

In order to maintain the attendance record of a particular course, course coordinators will record
attendance in every scheduled lecture, tutorial, and practical class.

Leave Rules
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Leave may be granted to students only in exceptional cases on approval of the Program
Coordinator/Principal. However, the period of leave would count as absence for the attendance

requirements for a course.

A student must inform in writing/through an e-mail to the Course Coordinator with a copy to the
administration office immediately of any instance of continuous absence from classes.

Nature of examination

i

il

il

v

Examination for the theory and practical courses will be conducted at the end of each respective
semester or as continuous assessment as indicated in the syllabus.

Each course will have 40% marks for internal assessment and 60% marks for semester end
examination where specified.

The Internal Assessment (IA) will be conducted by the Environment Education and Research
Institute at the Faculty of Interdisciplinary Studies and the end-of-the-term University Examination
(UE) will be conducted by BVDU where indicated. The UE will be based on the entire syllabus.
The internal assessment will be conducted throughout the semester in the form of
tests/tutorials/seminars/oral presentations/assignments/debates/quizzes/hands on exercises, etc. as
indicated in the syllabus.

Internal assessment for the practical course is through continuous assessment. Each practical is
evaluated performance in the class and timely submission as per instructions given. The aggregate
of the practical assessment will be averaged to 40 marks.

The student must complete all four semesters in a maximum of four years, failing which he/she will
have to re-register for the course.

2.3 Grading System
2.3.1 Grading at BVDU and UoC

A 10 point absolute grading system will be adapted for grading each head of passing. The details are
given in the table below:

Table 1: The grading system under CBCS (BVDU) for each course in a module (CGP)

Range of Marks (Out of 100) Grade Grade Point
90 < Marks < 100 @) 10
80 < Marks <90 A+ 9
70 < Marks < 80 A 8
60 < Marks <70 B+ 7
50 < Marks < 60 B 6
40 < Marks < 50 C 5
Marks < 40 D 0

A module may consist of one or more courses. For each course, a grade point will be given as per the
table 1 above (BVDU).

At UoC, students are graded for each module as a whole, rather than for individual courses within the
module. The grading system is as follows:

Table 2: The grading system at UoC for each module
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Points in % Grade (Numeric) |Grade (Descriptor)
96-100 1.0 Very Good

91-95 1.3 Very Good

86-90 1.7 Good

81-85 2.0 Good

76-80 2.3 Good

71-75 2.7 Satisfactory

66-70 3.0 Satisfactory

61-65 33 Satisfactory
56-60 3.7 Sufficient
51-55 4.0 Sufficient
<50 5.0 Fail

2.3.2 Course Grade Point: (CGP)

Is a numerical value assigned to a student's performance in a specific course based on their grade,
typically aligned with a grading system such as a 10-point scale as per the UGC at BVDU.

2.3.3. Module Grade Point (MGP)

MGP is the weighted average of grade points obtained by a student in all courses of a particular module.
Each module may contain either one or multiple courses. It is calculated as the weighted average of
grade points earned across all courses, where the weights are the credits assigned to each course.

Formula: MGP=} (CixG)/>.C;

Where:

Ci: Number of credits assigned to the i course.

Gi: Course Grade Point (CGP) earned in the i course.

> Ci: Total number of credits for all courses in that particular module.

2.3.4 Semester Grade Point Average (SGPA)

Performance of a student in a given semester. SGPA is the weighted average of module grade point. It
is calculated by the following formula:

The SGPA is calculated by the formula, SGPA (S;) =>.(Gi x W) /Y. W;
Where:

G is the module grade point (MGP) scored by the student in the /" module
Wi is the weight of the /™ module

> Wi is the total weight of all the modules of the semester S;.

In the above, the sum is taken over all the modules that the student has undertaken for the study during
the semester, including those in which he/she might have failed or those for which he/she remained
absent. The SGPA shall be calculated up to two decimal place accuracy.
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2.3.5 Cumulative Grade Point Average (CGPA)

CGPA is the weighted average of SGPAs across all semesters completed by the student at any given
point in the program. It provides an overall measure of academic performance throughout the course
duration.

Formula for calculating CGPA = > (SGPA; x Total Weight of Semester i) /Y. (Total Weights of all four
Semesters)

where SGPA; is the Semester Grade Point Average for the i semester
Total Weight of Semester i is the Sum of weights of all modules in i semester

In the above, the sum is taken over all the modules that the student has undertaken for the study from
the time of his/her enrolment and also during the semester for which CGPA is calculated, including
those in which he/she might have failed or those for which he/she remained absent. The CGPA shall be
calculated up to two decimal places accuracy.

The CGPA, calculated after the minimum credits specified for the program are ‘earned’ and will be the
final result.

Students' grades will be calculated using both grading systems. Module grades from BVDU will be
converted to UoC grades, and vice versa, as outlined in the tables below. The final mark sheet will carry
both grades and descriptors for all students.

2.3.6 Grade conversion Tables

Table 3: Conversion from BVDU module grades(MGP) to UoC grades, MGP decimal

Conversion from BYDU module grades (MGP) to UoC grades, MGP decimal

Range of MGP Final Grade BYDU UoC Grade UoC Descriptor
9.50 <MGP <10.00 O 1.0 Very Good
9.00 <MGP <9.49 A+ 1.3 Very Good
8.50 <MGP < 8.99 A 1.7 Good

8.00 <MGP <8.49 A 2.0 Good

7.50 <MGP <7.99 B+ 23 Good

7.00 <MGP <7.49 B+ 2.7 Satisfactory
6.50 <MGP <£6.99 B 3.0 Satisfactory
6.00 <MGP <£6.49 B 33 Satisfactory
5.50 <MGP <5.99 C 3.7 Sufficient
5.00 <MGP <5.49 C 4.0 Sufficient
<5.00 F 5.0 Fail

For modules where the MGP is based on one single examination and is therefore a whole number, the
conversion is as follows:

Table 4: Conversion from BVDU module grades (MGP) to UoC grades, MGP whole number
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Conversion from BYDU module grades (MGP) to UoC grades, MGP whole number

MGP Final Grade BYDU UoC Grade UoC Descriptor
10 O 1 Very good
9 A+ 1.3 Very good
8 A 1.7 Good
7 B+ 23 Good
6 B 3 Satisfactory
5 C 4 Sufficient
0 F 5 Fail

Table 5: Conversion from UoC grades to BVDU module grades (MGP)

Conversion from UoC grades to BVDU grades for modules (MGP)

UoC Grade MGP Final Grade for BYDU BVDU Descriptor
1.0 10 O Outstanding
1.3 9 A+ Excellent
1.7 8 A Very Good
2.0 8 Very good
2.3 7 B+ Good

2.7 7 B+ Good

3.0 6 B Average

33 6 B Average

3.7 5 C Satisfactory
4.0 5 C Satisfactory
5.0 fail F Fail

2.3.7 Minimum Requirements for passing at BVDU

For all courses at BVDU, both UE and IE constitute separate heads-of-passing (HoP). To pass in such
courses and to ‘earn’ the assigned credits. The learner must obtain a minimum grade point of 5.0 (40%
marks) at UE and also a minimum grade point of 5.0 (40% marks) at [A.

A student who fails at UE in a course has to reappear only at UE as a backlog candidate and clear the
HoP. Similarly, a student who fails in a course at IA has to reappear only at IA as a backlog candidate
and clear the HoP.

A candidate shall be permitted to proceed further from the First Semester up to the Fourth Semester
irrespective of his/her failure in any of the above semester examinations subject to the conditions that
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the candidates should register for all the backlog courses of the earlier semester’s along with current
(subsequent) semester courses.

2.3.8 Award of Honours

A student who has completed the minimum credits specified for the program shall be declared to have
passed in the programme. The final result will be in terms of letter grade only (BVDU) and Grade point
and is based on the CGPA of all courses studied and passed. The criteria for the award of honours are
given below.

Table 6: Award of Honors (BVDU)

BVDU CGPA range Final Grade BYDU BVDU Descriptor
9.50 <MGP <10.00 O Outstanding

9.00 <MGP <£9.49 A+ Excellent

8.00 <MGP <£8.99 A Very Good

7.00 <MGP <7.99 B+ Good

6.00 <MGP <6.99 B Average

5.00 <MGP <5.99 C Satisfactory

<5.00 F Fail

Additionally, all module grades will be presented in the UoC grading system. The final result will be
calculated as a weighted average in the UoC grading system using the formula:

UoC weighted average = > (Wi x UoC gradei) / Y W;

Where:
UoC grade; is the module grade scored by the student in the i module
Wi is the weight of the i/ module

The final weighted average for the masters program will be attributed a descriptor as follows:

Table 7: Award of Honors (UoC)

UoC weighted average UoC Descriptor
1.00—1.59 Very good

1.60 —2.59 Good
2.60-3.59 Satisfactory
3.60—4.00 Sufficient

>4.00 Fail
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If all modules in the program are graded with 1.3 or better, the overall grade is awarded ‘with
distinction’.

2.4 Ethical standards during the examination

i BVDU maintains high ethical standards during examinations and there is a zero-tolerance policy in
place regarding cheating and use of any unfair means in the examinations. The entire institution is
under camera surveillance, including classrooms and laboratories. Anyone found to be using unfair
means will face a Disciplinary Committee immediately. Punishments for use of unfair means
include expulsion from the University.

ii  The students shall occupy the seats allotted to them by the concerned invigilator.

iii  The student must be present inside the hall ten minutes before the commencement of the exam.
Students coming late will be debarred from attending the examinations.

iv  Students are not permitted to leave the examination hall during the examination period. However,
in a very exceptional case, if the faculty invigilator allows such leave; a candidate not returning
within 5 minutes shall be liable to cancellation of her/his paper.

v During the Continuous and University examinations, students are permitted to carry a transparent
writing support pad, and a transparent pouch for pens, pencils, eraser. Calculator is permitted if
needed. All books and notes, electronic gadgets including cell-phones, iPads, iPods, tablets, laptop,
etc. must be deposited outside the classroom. Pockets must be empty during the exam.

vi Every candidate is expected to observe silence, decorum and abide by the instructions given by the
faculty on invigilation during the examination.

vii Talking or discussing among themselves or sharing answers/hints in any form shall be punishable
and will lead to disciplinary action.

viii Mobile phones are not allowed in the examination hall. Students have to switch off the mobile and
submit it to the invigilator or put it in the bags. Mobile phones should not be available with students
or on their respective desks.

ix Internet access is not allowed during examination time.

x In addition to above, the students must adhere to any additional instructions from the supervisors
from time to time.

2.5 Pattern for assessment

Evaluation Pattern for Internal Assessment (IA) of Theory Courses (BVDU): The Internal
Assessment (IA) carries a weightage of 40%. Students will be evaluated for a total of 40 marks as IA.
These marks are cumulative, derived from two or three separate assessments as outlined in the individual
module description below. The specific pattern for Internal Assessment has been detailed for each course
within the respective module.

Evaluation Pattern for Internal Assessment of Practical Courses (BYDU): The Internal Assessment
for each practical course is allotted 40 marks based on the following criteria:

Performance in the laboratory: 5 marks per practical session. Timely submission of practical
assignments with accuracy is awarded 10 marks. The total marks obtained across all practicals will be
averaged to derive the final score out of 40.

Pattern of Question Paper at the University Examination (BYDU): The University Examination for
a 3-credit theory course is conducted for 60 marks. The questions will be based on Blooms Taxonomy
(Remembering —Knowledge, Understanding-Comprehension, Applying-Application, Analyzing-

18



Analysis, Evaluating-Evaluation and Creating-Synthesis)

2.6 Important instructions for students
2.6.1 General Instructions
e Read carefully this entire Module handbook and Syllabus, making sure that all aspects of the
course are clear to you, i.e. structure of the program, electives, details of assignments, internal
and external examinations systems, marking systems, grading, attendance requirements as well
as rules and regulations.

e Course coordinators are liable to change from those mentioned. Students will be informed about
the change if any before the commencement of the semester.

e Familiarize yourself with the library and online resources for maximizing your learning
experience. Be a self-motivated learner.

e Faculty are always willing to accommodate interested and exceptional students in their ongoing
research. If you are interested in volunteering your time on any of the projects to gain valuable
work experience, do get in touch with them.

e Make sure that all assignments are submitted on time. Late submission of assignments may
result in loss of a certain percentage of marks or rejection of your assignment.
1.2.4  Every practical journal must be completed in the stipulated time.
2.6.2 Academic Integrity

BVDU is committed to maintaining academic quality, excellence, and honesty. All faculty and students
are expected to share the commitment to academic integrity, an essential component of a quality
academic experience.

Students are expected to read and follow all policies, procedures, and program information guidelines
contained in publications; pursue their learning goals with honesty and integrity; demonstrate that they
are progressing satisfactorily and in a timely fashion by meeting course deadlines and following outlined
procedures; observe a code of mutual respect in dealing with mentors, staff, and other students; behave
in a manner consistent with the standards and codes of the profession in which they are practicing; keep
official records updated regarding changes in name, address, telephone number, or e-mail address.

2.6.3 Academic Dishonesty

All students are expected to approach their education with academic integrity. Academic dishonesty
undermines this objective. Academic dishonesty can take the following forms:

e Cheating

e Gaining or providing unauthorized access to examinations or using unauthorized materials
during exam administration

e Submitting credentials that are false or altered in any way

e Plagiarizing (including copying and pasting from the Internet without using quotation marks
and without acknowledging sources)

e Forgery, fabricating information or citations, or falsifying documents

e Submitting the work of another person in whole or in part as your own (including work obtained
through document sharing sites, tutoring schools, term paper companies, or other sources)

e Tampering with the academic work of other students
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2.6.4 Plagiarism

Plagiarism is using the work and ideas of others without proper citation. This is strictly prohibited in all
assignments and dissertations. Students should check their assignments through online antiplagiarism
software (e.g. Grammarly, etc) before submission. Students are liable to lose marks or may find that
their work is not assessed when they submit plagiarized content.

Plagiarism defeats the purpose of education. If you plagiarize, you are not educating yourself, and
you are wasting your time on courses meant to improve your skills.

2.6.5 Payment of fees at BVDU

For Indian students, the fees for each academic year, including fieldwork charges, must be paid at the
time of admission or enrollment. Examination fees will be communicated and updated from time to
time.

For German students during their semester in India, the prescribed examination fees must be paid.
Fieldwork charges in India, as announced at the beginning of the academic year, must be paid by 31st
October.

Note:

1. The exact amount for fieldwork charges will be indicated at the beginning of the academic
year. However, the approximate charges are as follows:
o For Indian students: 340,000
o For German students: 500 euros
2. Students opting for ISO 14064 Certification (Greenhouse Gas Accounting and Verification)
will need to pay additional certification charges, as this is conducted by international
certification agencies such as Bureau Veritas or TUV SUD. The approximate cost is 300 euros,
and the fee is the same for both Indian and German students (to be paid in Indian Rupees)

2.6.6 Payment of fees at UoC

Indian students are required to pay the semester fees at the time of admission or enrollment, which
currently amounts to approximately 305 euros. For semesters where Indian students are not physically
present at UoC, they are eligible to apply for a reimbursement of the transportation ticket fee, which is
currently about 176 euros.

3 Course Structure

The details of the courses /modules to be covered over the four semesters are
given below.
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SEMESTER 1 (BVDU students)

Course Module Course Title Location Mandato  Type of BVDU UoC  Teachin Weightage Weighta EoTM Weigh
Number ry (M Module Credits ECTS Hours e t
Elective (Core, (IA)
(E) Advanced,
Specializat
ion)
Research Methods | Summer School BVDU | M 2 2
. T 100 I
JIMES- in Sustainability UoC
CM-RM Science 6 10%
Introduction to BVDU M CM 2 2 100 I
Sustainability [UoC
Geographic Fundamentals of BVDU M 3 3
Information Ggospatlal 60 40 U
JIMES- Systems Science and .
AM-GIS Technology AM 6 5%
Geospgtlal BVDU M 1 2 60 40 U
Techniques
JIMES Sustainable Sustainable BVDU M 3 3 100 I
AM. } Development Development AM 6 0
SDBVDU Fieldwork BVDU M 1 2 100 I 3%
Introduction to Ecosystem Studies BVDU M AM 3 3
60 40 U
Ecosystem
JIMES- Concepts and .
AM- Techniques Field Techniques I BVDU M 1 6 2 5%
EcoSys 60 40 U
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JIMES-
AM-
EnvMan

Environmental
Management

Environmental
Laws

Air and Noise
Pollution
Management

Total Credits /
Hours

BVDU M 3 3
60 40

BVDU M AM 3 6 3
60 40

22 30 25

22

5%

30%



SEMESTER 1 (UoC students)

Course Module
Number
Research Methods
JIMES- in Sustainability
CM-RM Science
Geographic
Information
JIMES- Systems
AM-GIS
S Sustainable
'Kﬁ? } Development
SDUoC
Geosphere and
Hydrosphere
JIMES-
AM-
GeoHyd

Course Title

Summer School

Introduction to
Sustainability

Fundamentals of
Geospatial
Science and
Technology

Geospatial
Techniques

Sustainable
Development

Fieldwork

Introduction to
Environmental
Geophysics

Physical
Hydrology

Location

BVDU |
UoC

BVDU
[UoC

BVDU

BVDU

UoC

UoC

UoC

UoC

Mandato
ry (M) |
Elective
(E)

Type of BYVDU UoC Teachin = Weightage Weight
Module Credits ECTS g Hours age
(UE)
(Core, (IA)
Advanced,
Specializat
ion)
2 2 100
6
CM 2 2 100
3 3
60 40
AM 6
! 2 60 40
3 2
AM 6
3 2
AM 2 2
6
2 2

EoTM Weight

((ARY)

23

10%

5%

5%

5%



JIMES-
AM-Law

Environmental Law

Environmental
Law: Comparative
and Basic Studies

International
Environmental
Law (to be
completed in
Semester 3)

Total Credits /
Hours

UoC

UoC

AM

22

30

21

24

5%

30%



SEMESTER 2 (all students at BVDU)

Course Module
Number
Advances in
Sustainability
JIMES- Science
AM-
SustSc
JIMES- Advanced
Approaches to
AM-
EcosysSus Ecosystem
. Sustainability
tain
Satellite Image
Analysis and
Processing
IMES-
AM-IP
Climate Change
JIMES-
AM-CC

Course Title

Urban
Sustainability

Data Analysis
with R

Elective*

Nature-Based
Solutions

Bioacoustics for
biodiversity

Digital Image
Processing

Techniques in
Digital Image
Processing

Climate Change
Science and
Strategies

Fieldwork

Location

BVDU

BVDU

BVDU

BVDU

BVDU

BVDU

BVDU

BVDU

BVDU

Mandato
ry (M) |
Elective
(E)

Type of BYVDU UoC Teachin = Weightage Weight
Module Credits ECTS g Hours age
(UE)
(Core, (IA)
Advanced,
Specializat
ion)
3 3 100
AM 1 9 2 100
3 3 100
3 3 100
6
AM 3 3 100
3 3 60 40
AM
1 6 2
60 40
AM 3 3
100
9
2 4 100

EoTM Weight

((ARY)

25

10%

5%

5%

5%



o  Choice for Electives in Semester 2 are given below

ESG and E AM 3
Sustainability

100 1

Environment E AM 3
Management 100 I
Techniques

Big Data E AM 3

Analysis 100 I

Environmental E AM 3
Disaster Risk
Reduction and
Management

100 1

Climate Change E AM 3

Assessment Tools 100 1

ISO 14064 E AM 3

Certification 100 1
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SEMESTER 3 (all students at UoC)

Course
Number

Module

Advances in
Sustainability
Science 11

Global Citizenship
Education

*Elective module

Internship

Course Title

Advances in
Sustainability
Science

Project Seminar

Global Citizenship
Education

Project Seminar

Internship

Seminar

Total Credits /
Hours

Location

UoC

UoC

UoC

UoC

UoC

UoC

UoC

Mandato
ry (M) |
Elective
(E)

Type of
Module
(Basic,
Advanced,
Specializat
ion)

AM

AM

AM

SM

BVDU
Credits

12

24

UoC
Credit
S

12

30

Teaching
Hours

0.5

0.5

depends on
the choice
of courses

0

0.5

depends on
the choice
of courses

Weigh Weighta
tage ge
(UE) IA)

EoT
M

I v

27

Weight

10%

5%

5%

0%

20%



*Choice for Electives in Semester 3 are given below

Ecosystems and UoC AM 4
Landscape 100
Dynamics
Environmental UoC AM 4
. 100
Economics
Environmental UoC AM 4
. 100
Pollution
Environmental UoC AM 4 100
Modelling
Analysis of UoC AM 4
environmental 100
time series
Meteorology UoC AM 4 100
Individual UoC AM depends
Advanced Module on the
; 100
choice of
courses
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SEMESTER 4 (BYDU and UOC)

*Master Thesis and M AM 16 30 100 1A 25%
Colloquium

*Thesis is jointly evaluated by faculty from BVDU and UoC

4 Description of modules
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Semester 1 at BVDU, mandatory modules
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Research Methods in Sustainability Science

Type of Module Module Code
Core Module JIMES-CM-RM
Identification Workload UoC Term Offered Start Duration
Number ECTS / Every
BVDU
Credit
value
180 h 6/4 Semester 1 SuSe SuSe 1 semester
(BVDU)
1 Course types Contact time Self-study time
a) Summer School 2CHW/30h 30h
b) Seminar: Introductionto 2 CHW /30h 90 h
Methods in Sustainability
Science
2 Module Description

This basic module kickstarts the joint master’s program with two courses: Summer School and the
seminar Introduction to Methods in Sustainability Science The Summer School sets the stage for the
program, introducing key sustainability concepts such as the SDGs, planetary boundaries, and
ecosystem services. It emphasizes the cultural, social, and environmental contexts of Germany
(Cologne) and India (Pune), fostering cultural awareness and collaboration. Discussions on sustainable
urban development and virtual excursions further enhance this foundation. The seminar on
Introduction to Methods in Sustainability Science equips students with essential research skills,
including fieldwork, survey design, Al-assisted literature analysis, and scientific communication. It
lays the methodological groundwork for interdisciplinary sustainability research. Together, these
courses provide the cultural and academic foundation for success in the program.

Module Objectives

1. Introduce students to sustainability science, the study program, and establish a common
intercultural foundation for successful collaboration.

2. Provide a methodological foundation for interdisciplinary sustainability research and
effective scientific communication.

Module Outcomes

Upon successful completion of this module, students will be able to:

1. Gain an overview of the objectives and structure of the master’s program, including its
interdisciplinary focus.

2. Identify key cultural, social, and environmental contexts in Germany (Cologne) and India (Pune)
relevant for the joint master’s program.

3. Recognize basic concepts of cultural sensitivity and intercultural communication to build
awareness of differences and commonalities across cultures.

4. Summarize key concepts of sustainability science, including the concepts of Sustainable
Development Goals (SDGs), planetary boundaries, and ecosystem services.

5. Identify key principles of sustainable cities and communities as an example of applying
sustainability science to address urban development challenges and opportunities.

6. Apply foundational research methods from natural and social sciences, e.g. field sampling and data
collection and designing questionnaires and administering surveys.

7. Analyze the principles and criteria of scientific paper review and the (quality) assessment of
scientific work.

8. Utilize Al-assisted tools for efficient reading, summarizing, and analyzing scientific literature,
enhancing comprehension of key concepts and identification of research gaps.
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9. Prepare and present a poster summarizing key insights from their Bachelor’s thesis.

Module content

a) Summer School

The summer school introduces students to the key foundations of the joint master’s program,
emphasizing its interdisciplinary approach and the cultural, social, and environmental contexts of
Germany (Cologne) and India (Pune). Students will explore essential concepts in sustainability
science, including the Sustainable Development Goals (SDGs), planetary boundaries, ecosystem
services, and sustainable urban development, while building cultural awareness and mutual
understanding for effective collaboration. The following topics will be addressed:

e Introduction to the Master’s Program: objectives, structure and interdisciplinary focus of
the joint program

e Overview of cultural, social and environmental contexts in Germany (Cologne) and India
(Pune) and the relevance of these contexts for joint academic collaboration

e Basic concepts of cultural awareness and sensitivity

e Building mutual understanding across cultures

e Key concepts: Sustainable Development Goals (SDGs), planetary boundaries and
ecosystem services

e Role of interdisciplinary approaches in sustainability science

e Sustainable cities and communities: principles of sustainable urban development

e Smart glass excursions for the virtual participants

b) Seminar Introduction to methods in sustainability science

This seminar provides a comprehensive introduction to sustainability science. Students will explore
interdisciplinary research methods, Al-assisted tools for literature analysis and principles of scientific
evaluation. Practical skills in fieldwork, survey design and effective scientific communication,
including poster presentations, are integral to the seminar. The following topics will be addressed:

Interdisciplinary approaches in sustainability research

Field sampling and data collection techniques

Designing and administering surveys and questionnaires for social data collection
Combining quantitative and qualitative research methods for holistic analysis
Introduction to Al-assisted tools for literature review and analysis

Strategies for summarizing and identifying key research themes and gaps using Al tools
Ethical considerations and limitations of Al in research

Principles and criteria for scientific paper review

Quality assessment of research publications

Techniques for systematic literature reviews

Designing, preparing and presenting research posters

Peer feedback and evaluation of poster presentations

Teaching methods
a) Summer School, b) Seminar

Prerequisites (for the module)
None

Type of examination

An e-Portfolio based on a) and b). The module is evaluated jointly by UoC and BVDU in the grading
system of BVDU.
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Credits awarded
Credit points are awarded upon regular and active participation, as well as the successful completion
of the module's examinations with a minimum passing grade of 5.0 GPA.

Compatibility with other curricula
None

Proportion of final grade
10%

Module coordinator
Prof. Shamita Kumar (BVDU) and Prof. Christina Bogner (UoC, Institute of Geography)

Further information
This module is administered by BVDU and is jointly taught in hybrid mode by faculty from BVDU
and UoC. There are no restrictions on the number of places available for JIMES students.
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Geographic Information Systems

Type of Module Module Code
Advanced Module JIMES-AM-GIS
Identification Workload UoC Term Offered Start Duration
Number ECTS / Every
BVDU
Credit
value
180 h 6/4 Semester 1 SuSe SuSe 1 semester
(BVDU)
1 Course types Contact time Self-study time
a) Lecture: Fundamentals of 3CHW/45h 45h
Geospatial Science and
Technology
b) Practical class: Geospatial 2CHW/30h 60 h
Techniques
2 Module description

This module consists of two courses: lecture Fundamentals of Geospatial Science and practical
classes (exercises) Geospatial Techniques. The lecture Fundamentals of Geospatial Science
provides a foundational understanding of geospatial concepts, including spatial thinking, map
projections, geodesy, and data models. It covers essential topics such as cartography, GNSS
principles, geospatial data structures, and spatial analysis methods, with a focus on applications
in fields like urban planning, disaster management, and environmental studies. The exercise
Geospatial Techniques emphasizes practical skills in geospatial tools and technologies, including
ArcGIS Pro, Google Earth Pro, and geospatial survey applications. It covers topics like map
creation, geodatabase management, spatial queries, buffering, overlay operations, and multi-
criteria analysis. Together, these courses integrate theoretical knowledge with hands-on training,
equipping students with the skills to apply geospatial science and technologies in diverse real-
world scenarios.

Module objectives

1. Understand core geospatial concepts, including spatial thinking, geodesy, map projections,
and data models.

2. Explore principles of GNSS, geospatial data analysis, and applications in various domains
such as forestry, urban planning, and disaster management.

3. Develop practical skills in geospatial tools and technologies, including data visualization,
digitization, and spatial analysis using ArcGIS Pro and Google Earth.

4. Design and manage GIS projects by integrating geospatial data, tools, and analytical
techniques to solve real-world problems.

Module Outcomes

Upon successful completion of this module, students will be able to:

1. Demonstrate a good understanding of the basics of geospatial technologies.

2. Demonstrate an understanding of building geo-databases.

3. Develop abilities for spatial thinking and implement geospatial analysis for research and
various applications.

4.

Module content

a) Lecture Fundamentals of Geospatial Science and Technology
e Introduction to Geospatial Science and Technologies: introduction to the concept of

geospatial science and technologies and its applications, introduction to spatial thinking,
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data types, and scales of data measurement, introduction to sampling methods, nature of
geographic phenomena, and measurement of geographical variables

Basics of maps: history of cartography and basic characteristics of maps: applications,
map scale, map design, and map production: symbols, graphic variables, typography,
data manipulation, web map design, statistical mapping, mapping time, and story maps
Basic geographic concepts: basic geodesy: spherical, ellipsoidal, and geoidal earth
geographical coordinates, coordinate systems: plane coordinate system and geographic
coordinate system, map projections: scale factor and transformation, distortions resulting
from map transformations, properties of map projections, classification of map
projections, aspects of map projections, some commonly used projections, selection of a
particular projection, geo-referencing, relationship between coordinate systems and map
projections, geodetic datum-concept and types

Data models, data structures, data input, and databases: GIS data models: raster data
models-nature, characteristics of raster data, and principles of raster data compression,
GIS data models: vector and raster data models-nature, characteristics, concept of
topology, topological relationships between spatial objects, data input (raster and vector),
metadata, data sources for GIS, methods of data input, digitization, error identification,
types and sources of errors, correction, data editing, and topology building, introduction
to database and database management systems, importance of databases in GIS,
fundamentals of a database, and introduction to the geodatabase concept

Global Navigation Satellite Systems (GNSS): introduction, GNSS segments, GNSS
satellite generations, current GNSS satellite constellation working principle, GNSS
working principle, GNSS signal structure, types of GNSS receivers, pseudorange
measurements, carrier phase measurements, cycle slips, GNSS errors and biases,
Methods of GNSS observations, and GNSS applications

Geospatial data analysis: measurements, queries, buffering, and neighbourhood
functions, map overlay, spatial analysis, multicriteria analysis, and network analysis
Application of geoinformatics: applications in: forestry and wildlife management,
mining, urban planning, disaster management, health studies, and business

New trends in geoinformatics

GIS project design and management: identification of the problem and its geospatial
components, data and data sources, GIS operations, and spatial analysis.

b) Practical class Geospatial Techniques

1
2
3
4
5.
6.
7
8
9
1

0.

Introduction to ArcGIS PRO functionalities

Modern GIS — mapping and cartography (geospatial visualization of data)
Topographical map registration and projection

Geodatabase, vector data creation, digitization, and attribute tables

Identification and rectification of different vector data errors

Spatial queries

Buffering and overlay operations

Arc Survey | Epicollect (creation, working and visualization of geospatial survey forms)
Google Earth Pro and Google Earth Web

Multicriteria analysis

Teaching methods

Hands-on labs
Lectures
Project-based learning (PBL)

Prerequisites (for the module)

None

Type of examination
For module part a) (75%)
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Assignment (Continuous Assessment ): 20%

Minor Test (Continuous Assessment ): 20%

Major Written Exam: 60% (Written examination of 180 minutes. The subject of examination is
the content of the module part a) of this module description).

For module part b) (25%)

Continuous Assessment: (40%) (Attendance in practical, performance in lab and timely
submissions of lab assignments).

Major Exam: 60% (Practical examination of 180 minutes. The subject of this examination is the
content of the module part b).

Credits awarded
Credit points are awarded upon regular and active participation, as well as the successful
completion of the module's examinations with a minimum passing grade of 5.0 GPA.

Compatibility with other curricula
None

Proportion of final grade
5%

Module coordinator
Prof. Shamita Kumar and Dr. Aravinth R (BVDU)

Further information
This module is administered by BVDU. JIMES students from UoC take part online. There are no
restrictions on the number of places available for JIMES students.
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Sustainable Development

Type of Module Module Code
Advanced Module JIMES-AM-SDBVDU

Identification Workload UoC Term Offered Start Duration

Number

ECTS / Every
BVDU
Credit
value
180 h 6/4 Semester 1 SuSe SuSe 1 semester
(BVDU)

Course types Contact time Self-study time
a) Lecture with seminar: 3CHW/45h 45h
Sustainable Development

b) Practical: Fieldwork 2CHW/30h 60 h

Module description

This module consists of two courses: Lecture with seminar Sustainable Development and
Field Work. The Sustainable Development course explores the principles, challenges, and
frameworks of sustainability, including the SDGs, climate change, and tools like Education
for Sustainable Action (ESA) and for transformative action. It addresses global issues such
as inequality, urbanization, and environmental degradation, linking them to actionable
strategies.

Module objectives

1. Explore the foundational concepts of sustainable development, including its pillars,
challenges, and global frameworks like Agenda 21 and the SDGs.

2. Examine the role of Education for Sustainable Action (ESA) in promoting
transformative learning, systems thinking, and sustainability action.

Module outcomes

Upon successful completion of this module, students will be able to:

1. Develop a good understanding of the basics of sustainable development.
2. Demonstrate an understanding of challenges in sustainable development.
3. Understand the role of education for sustainable development.

4. Develop skills in systems thinking.

Module content

a) Lecture with seminar: Sustainable Development

e Basic concepts of sustainable development: understanding of ‘sustainability’ and
‘development’, different world views, and the economic growth/GDP perspective.
Explain linkages between economic growth and quality of life, causes and effects of
unsustainable development-consumerism, globalization, urbanization, ecosystem
degradation, war, terrorism, disasters, and inequity. Pillars of sustainable
development: economic, social, environmental, political (governance). Discussing
the need for sustainable development across sectors. Timeline/ Milestones of
sustainable development: Agenda 21, millennium development goals, and
sustainable development goals.

o Challenges of Sustainable Development: rapid population growth and food
security, poverty, income inequality, and gender disparity, increasing urbanization
and energy transformation, climate change and environmental degradation.

o Tools for achieving sustainable development: inclusive development strategies,
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technology innovation in energy, water, and other sectors, sustainable cities,
financing sustainable development including public private partnership, and
sustainable consumption

e Introduction to Education for Sustainable Action (ESA): history of environment
education and ESA globally and in India.
e Role of ESA in sustainability action and greening the curriculum: case studies
b) Practical: Fieldwork
e Visit and analysis of sustainability projects.
e Developing a matrix for analysing sustainability projects along with indicators

Teaching methods
e Interactive Lectures
e C(Case Studies
e Group Assignments
e Assessment through Real-World Applications

Prerequisites (for the module)
None

Type of examination

For module part a) (75%)

Continuous Assessment: (40%)

Major Exam: 60% (Examination of 180 minutes. The subject of this examination is the
content of the module parts a).

For module part b) (25%)

E-portfolio (75%) | Presentation (25%)

Credits awarded
Credit points are awarded upon regular and active participation, as well as the successful
completion of the module's examinations with a minimum passing grade of 5.0 GPA.

Compatibility with other curricula
None

Proportion of final grade
5%

Module coordinator
Prof. Shamita Kumar and Ms. Samruddhi Patwardhan (BVDU)

Further information
This module is administered by BVDU. There are no restrictions on the number of places
available for JIMES students.
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Introduction to Ecosystem Concepts and Techniques

Type of Module Module Code
Advanced Module JIMES-AM-EcoSys
Identification Workload UoC Term Offered Start Duration
Number ECTS / Every
BVDU
Credit
value
180 h 6/4 Semester 1 SuSe SuSe 1 semester
(BVDU)
1 Course types Contact time Self-study time
a) Lecture: Ecosystem 3CHW/45h 45h
Studies
b) Practical: Field 2CHW/30h 60 h

Techniques 1

Module Description

This module consists of two courses: a lecture Ecosystem Studies and a practical Field Techniques.
The lecture Ecosystem Studies explores the structure, function, and dynamics of ecosystems across
biomes such as forests, wetlands, grasslands, and coral reefs. It addresses biodiversity, ecosystem
services, and the economic valuation of natural capital, focusing on responses to climate change
and land-use change. The practical Field Techniques emphasizes practical skills in bird
identification, vegetation analysis, habitat mapping, and biodiversity monitoring using methods like
quadrats, transects, and animal census techniques. Together, these courses integrate ecological
theory with hands-on fieldwork for effective ecosystem assessment and conservation.

Module objectives

1. Understand ecosystem structure, function, and dynamics across biomes and their responses to
global change drivers.

2. Analyze biodiversity, ecosystem services, and the economic valuation of natural capital.

3. Develop practical skills in ecosystem sampling, habitat mapping, and biodiversity monitoring.

Module outcomes
Upon successful completion of this module, students will be able to:
1. Demonstrate an understanding of ecosystem structure, functions, and dynamics across biomes,

and their responses to climate change, land-use change, and biodiversity loss.

2. Analyze and evaluate ecosystem services and their economic valuation, linking biodiversity to
sustainable development.

3. Develop and apply field techniques such as sampling, habitat mapping, and biodiversity
monitoring for ecosystem assessment.

4. Integrate theoretical knowledge with practical skills to design and implement ecosystem studies
for conservation and management.

Module content
(a) Lecture Ecosystem Studies
e Biogeography and evolution of ecosystems: plate tectonics and evolution of biodiversity,
patterns of species distribution — evolutionary relicts, climatic relicts, endemic organisms,
environmental gradients, interaction of factors, and species interactions, natural selection
and Darwin’s theory, species diversity in the tropics, and Vavilov centres of diversity

e Biodiversity: definition: species richness, species diversity, and biological diversity, levels
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of biodiversity: genes to landscapes, values of biodiversity — direct and indirect, effects of
biodiversity loss on ecosystem functioning, and biodiversity conservation - in-situ and ex-
situ strategies

Ecological Concepts: evolution of natural environment: biotic and abiotic factors,
ecosystem productivity, food chains, food webs, and trophic levels, energy flows — pyramid
of number, pyramid of energy, and pyramid of biomass, patterns and types of
biogeochemical cycles — oxygen, nitrogen, carbon, sulphur, and phosphorus, water cycle,
principles of limiting factors - Liebig’s law of minimum, Shelford’s law of tolerance,
combining concepts of limiting factors, and limiting factors in ecosystem context,
ecological indicators, ecotones, and concept of edge effect, successional patterns, and
response of wildlife

Ecosystems: biogeographic zones of the world and India: forests — biogeography of forests
in India, vegetation structure and functions, food chain and food webs, plant-animal
interaction, productivity and nutrient cycling, biological diversity of tropical forests,
limiting factors, gap theory, threats, and conservation.

Grasslands — Biogeography of grasslands in India, structure and function, food chains and
food webs, animal population dynamics, limiting factors, threats and conservation.

Deserts — Biogeography of deserts in India, structure and function, limiting factors,
environmental factors and plant-animal distributions, threats and conservation.

Mountains — Tropical mountains, structure and function, plant and animal ecophysiology,
threats and conservation.

Mangroves — structure and function, ecological adaptations of mangroves, plant and animal
diversity and interactions, mangrove productivity, food chains and food webs, threats and
conservation.

Marine ecosystems — structure and function, plant and animal diversity with reference to
India, food chains and food webs, threats and conservation.

Coral reefs — Distribution, structure and function, coral reef biology, coral reef
communities, coral reef biodiversity, threats and conservation.

Wetlands/Rivers — Biogeography, structure and function, stratification, food chains and
food webs, catchment area concept, threats and conservation

Ecosystem services: Ecosystem functioning and ecosystem services provided by different
ecosystems at present — provisioning services, regulating services, habitat or supporting
services, cultural services; Biodiversity, resilience and ecosystem services-the connections

Ecosystem Valuation: Overview of economic valuation of ecosystems; Measuring
ecosystem services — Millennium Ecosystem Assessment, TEEB with case studies; Key
issues in valuation of economics of ecosystems-identifying key stakeholders, key
development goals, assessing the status and trends of key ecosystems, engaging
stakeholders; Payments for ecosystem services; benefits and pitfalls. Case studies
(including using earth observation data for measuring ecosystem services)

Practical Field Techniques

Identification of terrestrial birds

Identification of wetland birds

Field work in wetland ecosystem (Pashan-Mapping structure of wetland,
Wetland bird analysis)

Vegetation analysis using software of data collected through quadrats, line transects and
belt transects

Mapping techniques for ecosystem studies

Field work in grassland ecosystem (Mayureshwar Supe-grassland vegetation
analysis (quadrat, line and belt transect, animal census techniques by using
indirect signs.
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Analysis of field data — calculation of plant diversity indices

8. Mapping site characteristics — site characterization through habitat mapping,
measuring microclimatic variables, monitoring substrates, monitoring water,
report writing.

9. Field work in forest ecosystem (Mulshi-assessment for forest structure,
measurement of GBH, canopy estimation, vegetation analysis through point
centred quadrats)

10. Study of planktons.

Teaching methods
o [ectures
e Experiential learning through fieldwork
e Interactive and student-centered approach
e Interdisciplinary integration

Prerequisites (for the module)
None

Type of examination

For module part a) (75%)

Assignment (Continuous Assessment ): 20%

Minor Test (Continuous Assessment ): 20%

Major Written Exam: 60% (Written examination of 180 minutes. The subject of examination is the
content of the lecture a) of this module description.

For module part b) (25%)

Continuous Assessment: (40%) (Attendance in practical, performance in lab/field and timely
submissions of lab/field assignments).

Major Exam: 60% (Practical examination of 180 minutes. The subject of this examination is the
content of the module part b).

Credits awarded
Credit points are awarded upon regular and active participation, as well as the successful completion
of the module's examinations with a minimum passing grade of 5.0 GPA.

Compatibility with other curricula
None

Proportion of final grade
5%

Module coordinator
Dr. Sougata Sadhukhan (BVDU)

Further information
This module is administered by BVDU. There are no restrictions on the number of places available
for JIMES students.
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Environmental Management

Type of Module Module Code
Advanced Module JIMES-AM-EnvMan
Identification = Workload UoC Term Offered Start Duration
Number ECTS / Every
BVDU
Credit
value
180 h 6/6 Semester 1 SuSe SuSe 1 semester
(BVDU)
1 Course types Contact time Self-study time
a) Lecture: Environmental 3CHW/45h 45h
Laws
b) Lecture: Air and Noise 3CHW /45h 45h
Pollution Management
2 Module description
This module consists of two courses: Environmental Laws and Air and Noise Pollution
Management. The lecture Environmental Laws covers legal frameworks for conservation,
including constitutional provisions, pollution control laws, and key acts like the Wildlife Protection
Act and Forest Conservation Act, along with global agreements such as CITES. The lecture Air
and Noise Pollution Management addresses sources, effects, and control measures, focusing on air
quality monitoring, emission control, and noise management strategies. Together, these modules
provide an integrated understanding of legal and practical approaches to managing environmental
challenges.
Module objectives
1. Explore the constitutional, legal, and institutional frameworks related to environmental
protection and conservation.
2. Understand the principles and applications of key environmental laws and international
agreements.
3. Learn the fundamentals of air and noise pollution, including sources, types, and regulatory
frameworks.
4. Build foundational knowledge of monitoring and control techniques for air and noise pollution
management.
Module Outcomes
Upon successful completion of this module, students will develop:
1. Understand the structure of the Constitution, Government, and institutional setup useful for
conservation and protection of the environment.
2. Interpret the legal language of law
3. Understand the function of law in solving problems presented to society through the natural
sciences.
4. An understanding of the concepts involved in air and noise management
5. Understanding of the various assessment mechanisms of air and noise.
6. Develop skills in management of air and noise pollution.
3 Module content

a) Lecture Environmental Laws

Concept of Rule Law: Historical development; Jurisprudence- Sources of environmental law;
Basic concepts and principles: Civil Law; Criminal Law; Law of Torts;
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Constitutional Law; Magna Carta

Salient features of the Constitution, including institutions of law; Important provisions related to
the environment

Forest Laws: Indian Forest Act, 1927; Forest (Conservation) Act, 1980; Forest Rights Act, 2006;
International development on forest governance

Other Conservation Legislations: Wildlife Protection Act, 1972; Indian Biological Diversity Act,
2002; National Biodiversity Strategy and Action Plan and related development; Wetland
Conservation; Convention on International Trade In Endangered Species of Wild Fauna and Flora
(CITES), India « TRAFFIC

Pollution Control Laws: Water Issues and allied developments; Water (Prevention and Control of
Pollution) Act, 1972; Air Issues and allied developments; Air (Prevention and Control of Pollution)
Act, 1981; Noise Pollution Control Rules, 2002; Environmental Issues and allied developments;
Environment (Protection) Act, 1986 and Different Notifications Ex. EIA, CMZ, Different Rules
thereunder, Ex. Waste Management Rules, Hazardous waste Management, Handling and Disposal
Rules ete.

b) Lecture Air and Noise Pollution Management

e Sources of air and noise pollution: Definition of clean air, pollutants, classification of air
pollutants: Particulate matter, gaseous pollutants, aerosols, primary and secondary pollutants,
chemistry of pollutants Sources of air pollution: natural and anthropogenic sources, domestic,
industrial and automobile emissions point, line, area source

Introduction to indoor air pollution, sources, types of pollutants; Classification and effects of
indoor air pollutants, Sick building syndrome and building related illness

Effects of air pollutants on human health, vegetation, and material with case studies and fact
sheets, air pollution episodes.

Vehicular emissions, control of vehicular emissions (catalytic converter, fuel change, lead
phase out program, PUC, monitoring of vehicular emissions, air fuel ratio, awareness);
Emission Standards

e Meteorology and air pollution dispersion: Elements of the atmosphere, chemistry of the
atmosphere, significance of the troposphere, stratosphere, mesosphere, and thermosphere

Dispersion of pollutants, effect of air pollution on meteorological factors, greenhouse effect,
global warming, measurement of wind speed and wind direction, representation and
interpretation of wind data, wind rose.

Concept of lapse rate, ambient, and adiabatic lapse rate, lapse rate and atmospheric stability,
conditions Influence of meteorological factors on air quality: Plume behavior, mixing height,
pressure and dispersion, wind and dispersion; Gaussian plume model and application

e Air pollution control: Air pollution control principles; Removal of gaseous pollutants by
adsorption, absorption, reaction and other methods.
Particulate emission control, settling chambers, cyclone separation, wet collectors, fabric
filters, electrostatic precipitators and other removal methods like absorption, adsorption,
precipitation etc. Biological air pollution control technologies, control of indoor air pollutants.

e Preventive techniques — Pollution control via process change, fuel change, waste minimization
Air quality monitoring and measurement: Ambient air quality monitoring, Stack monitoring,
air quality monitoring program;Selection of monitoring locations.
Sampling principles, methods, Sampling of Dust (Dust jar), SPM (High-Volume Sampler)
RPM (Respirable dust sampler) SO2, Nox, CO, CO2 (Impinger method) and lead (acid
digestion), smoke monitoring (by Rengleman scale), handling and storage of samples,
sampling precautions.

e Air quality management: Air quality criteria, air quality standards, air quality indices, Criteria
sitting of industries and green belts, zoning, Online continuous emission monitoring systems,
Bioremediation for air pollution control

e Noise pollution: Generation of Sound / Noise; Definition of noise, Characteristics of sound,
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difference between noise and sound, measurement of sound pressure and intensity level, noise
monitoring national and international standards (permissible limits) for noise, zoning based on
noise levels.

Sources of noise — plane, point and line, multiple sources of noise; Perception of Sound / noise,
auditory effects and Non-auditory effects of noise.

Noise control measures: Control at source, control of transmission, protection of recipient,
hearing conservation programmes.

Teaching methods

e Lecture and conceptual framework
Field visits
Problem-based learning (PBL)
Hands-on monitoring and analysis

Prerequisites (for the module)
None

Type of examination

For module part a) (50%)

Assignment (Continuous Assessment ): 20%

Minor Test (Continuous Assessment ): 20%

Major Written Exam: 60% (Written

examination of 180 minutes. The subject of examination is the content of the
lecture a) of this module description.

For module part b) (50%)
Assignment (Continuous Assessment ): 20%

Minor Test (Continuous Assessment ): 20%

Major Written Exam: 60% (Written

examination of 180 minutes. The subject of examination is the content of the
lecture b) of this module description.

Credits awarded
Credit points are awarded upon regular and active participation, as well as the successful
completion of the module's examinations with a minimum passing grade of 5.0 GPA

Compatibility with other curricula
None

Proportion of final grade

5%

Module coordinator

Dr. Gouri Joshi and Dr. Binaya Pattnaik (BVDU)

Further information
This module is administered by BVDU. There are no restrictions on the number of places available
for JIMES students.
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Research Methods in Sustainability Science, see 3.1

Geographic Information Systems, see 3.1

Sustainable Dev

elopment

Type of Module Module Code
Advanced Module JIMES-AM-SDUoC
Identification Workload UoC Term Offered Start Duration
Number ECTS / Every
BVDU
Credit
value
180 h 6/5 Semester WiSe WiSe (UoC) 1 semester
1 Course types Contact time Self-study time
a) Seminar: Sustainable 2CHW/30h 60 h
Development
b) Practical: Fieldwork 2CHW/30h 60 h
2 Module description

This module consists of two courses: a literature-based seminar in Sustainable Development and
Fieldwork. It provides an in-depth exploration of the principles, challenges, and frameworks of
sustainability. Key topics include the Sustainable Development Goals (SDGs), climate change,
planetary boundaries, loss of biodiversity and Education for Sustainable Action (ESA) as a tool for
transformative action. The course addresses critical global issues such as inequality, urbanization, and
environmental degradation, emphasizing their interconnections and linking them to actionable
strategies for sustainable solutions.

Module objectives

1.

2.

3.

Explore the foundational concepts of sustainable development, including its pillars,
challenges, and global frameworks like Agenda 21 and the SDGs.

Analyse further important concepts like planetary boundaries, climate change and loss of
biodiversity, based on scientific literature

Examine the role of Education for Sustainable Action (ESA) in promoting transformative
learning, systems thinking, and sustainability action.

Module outcomes

1. Understand the foundational principles of sustainable development, including its pillars,
challenges, and key global frameworks such as Agenda 21 and the SDGs.

2. Analyze complex concepts like planetary boundaries, climate change, and biodiversity loss
by critically engaging with scientific literature.

3. Evaluate the challenges and opportunities in achieving sustainable development in the context
of global and local issues.

4. Examine the role of Education for Sustainable Development (ESD) in fostering
transformative learning, systems thinking, and actionable strategies.

5. Develop practical skills in applying systems thinking to identify and address sustainability
challenges during Field Work.

3 Module content

a) Seminar Sustainable Development

Basic concepts of sustainable development:
o Understanding ‘sustainability’ and ‘development’
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o Causes and effects of unsustainable development like consumerism, globalization,
urbanization, ecosystem degradation, inequity
o Pillars of sustainable development: economic, social, environmental, political
(governance)
o Timeline of sustainable development; Agenda 21; Millennium development goals and
sustainable development goals.
o ESD as a tool for transformative learning and systems thinking
o Key sustainability concepts and challenges:
o Climate change: causes, impacts, and mitigation strategies
Planetary boundaries and their relevance to sustainability
Ecosystem services and their role in sustainable development
Rapid population growth and food security
Poverty, income inequality, and gender disparity
Urbanization and its challenges, including energy transformation
Environmental degradation and loss of biodiversity

O O O O O O

b) Practical Fieldwork
e Visit and analysis of sustainability projects.
e Developing a matrix for analysing sustainability projects along with indicators.
[ ]

Teaching methods

Literature-based seminar and practical

Prerequisites (for the module)
None

Type of examination
Portfolio based on a) and b)

Credits awarded
Credit points are awarded upon regular and active participation, as well as the successful completion
of the module's examination with a minimum passing grade of 4.0. (German grading system).

Compatibility with other curricula
IMES (IMES-AM-SD), M.Sc. Module part (a) in Geography (AM1 and AM2), MA Geography (AM1
and AM2) and MEd Geography (AM1)

Proportion of final grade
5%

Module coordinator
Dr. Veronika Selbach and Dr. Verena Dlugof3 (UoC, Institute of Geography)

Further information
This module is administered by UoC. There are no restrictions on the number of places available for
JIMES students.
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Geosphere and Hydrosphere

Type of Module Module Code

Advance

d Module JIMES-AM-GeoHyd

Identification Workload UoC Term Offered Every Start Duration

Number

ECTS /
BVDU
Credit
value
180 h 6/4 Semester 1 WiSe WiSe 1 semester
(UoC)

Course types Contact time Self-study time
a) Lecture: Introduction to 2 CHW /30h 60 h
Environmental Geophysics

b) Lecture: Physical 2CHW/30h 60 h
Hydrology

Module description

This module consists of two lectures: Introduction to Environmental Geophysics and Physical
Hydrology. It provides a comprehensive introduction to the principles and techniques of geophysics
and hydrology, equipping students with the foundational knowledge to address environmental and
water resource challenges. Students will explore geophysical methods such as electromagnetic and
seismic techniques, emphasizing techniques essential for investigating the subsurface in
environmental science. Additionally, the module covers essential hydrological concepts, including
water fluxes, storage processes, and key methods for water resource management, enabling students
to evaluate sustainable water use strategies effectively. Together, these two lectures introduce students
to the study of the critical zone, the thin skin of the Earth's surface.

Module objectives and outcomes
a) Lecture Introduction to Environmental Geophysics
The main objective of this lecture is to introduce students to fundamental concepts, methodologies,
and basic interpretative techniques of geophysical methods applied in environmental studies. Building
on this foundation, students will achieve the following learning outcomes:
e Identify and describe basic geophysical methods commonly used in environmental science.
e Understand fundamental principles and physical concepts underlying geophysical
exploration techniques, particularly electromagnetic and seismic methods.
e Explain how geophysical data can be used to analyze environmental conditions and assess
basic environmental risks.
e Recognize the strengths and limitations of various geophysical techniques in environmental
applications.
b) Lecture Physical Hydrology
The primary objective of this lecture is to introduce students to the foundational concepts of hydrology
and basic methods used in water resource management, preparing them to assess the potential and
limitations of different water uses. Upon completing this module, students will be able to:
e Explain the fundamental concepts of hydrology, including water fluxes and storage
processes.
e Identify key hydrological methods used in water resource management.
e Assess the potential and limitations of various water uses, considering the governing
processes of water fluxes and storage.
e Discuss basic hydrological processes and their implications for water resource management.

Module content
a) Lecture: Introduction to Environmental Geophysics
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e Overview of primary geophysical exploration methods and their significance in

environmental studies.

e Fundamental physical principles underlying electromagnetic and seismic techniques.
Methodologies and interpretative procedures used in geophysical data analysis.
e Applications of geophysical methods for environmental risk assessment and subsurface
investigation.

b) Lecture: Physical Hydrology

e Components and processes of the water cycle across various spatial scales.
Water fluxes and storage terms on land surfaces and their measurement.
Environmental factors influencing water availability and distribution.
Fundamental methods and concepts to describe, measure and model water fluxes.
Basic principles and challenges of water resource management in the context of
environmental sustainability.

Teaching methods
Lecture

Prerequisites (for the module)
None

Type of examination
Written examination of 90—120 minutes. The subject of examination is the content of the lectures (a
and b) of this module description.

Credits awarded
Credit points are awarded upon successful completion of the module's examination, with a minimum
passing grade of 4.0 (German grading system).

Compatibility with other curricula
IMES (IMES-BM-GeoHyd)

Proportion of final grade
5%

Module coordinator
Prof. Dr. Karl Schneider (UoC, Institute of Geography)

Further information
This module is administered by UoC. There are no restrictions on the number of places available for
JIMES students.
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Environmental Law

Type of Module Module Code
Advanced Module JIMES-AM-Law
Identification Workload UoC Term
ECTS /
BVDU
Credit
value
180 h 6/4 Semester 1 WiSe / SuSe
and 2
Course types Contact time

a) Lecture: Environmental 2CWH/30h

Law: Comparative and
Basic Studies

b) Lecture: International 2CWH/30h

Environmental Law

Module description

The module consists of two lectures: Environmental Law: Comparative and Basic Studies and

Start Duration
WiSe 2 semesters
(UoC)

Self-study time

60 h

60 h

International Environmental Law. Environmental Law introduces students to the discipline of law,
with a focus on domestic legal systems and the role of environmental law within these systems. It
explores how environmental problems have been addressed through legal mechanisms, both

historically and in contemporary contexts, including before and after the introduction of dedicated

environmental legislation. The lecture International Environmental Law advances students’
understanding of domestic law introduced in lecture a), focusing on international law and its
application to global environmental challenges. Students will explore the unique sources, institutions,
and subjects of international environmental law, and distinguish them from their domestic
counterparts. The course emphasizes the role of treaties, litigation, and arbitration in shaping

international environmental governance.

Module objectives

Introduce students to the principles, sources, institutions, and subjects of domestic and

international environmental law.

Develop an understanding of how environmental challenges are addressed through domestic and

international legal mechanisms.

Highlight the role of treaties, litigation, and arbitration in shaping international environmental

governance.

Explore the interdisciplinary nature of environmental law and its connections with social and natural

sciences.

Module Outcomes

1. Identify and evaluate key sources, principles, and institutions of domestic and

international environmental law.

2. Compare domestic and international approaches to addressing environmental problems,

including their advantages and limitations.

3. Analyze the role of legal mechanisms in environmental governance and their interplay

with social and natural sciences.
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4. Apply knowledge of international environmental law to evaluate global environmental
challenges and propose solutions.

Module content
a) Lecture Environmental Law: Comparative and Basic Studies

e The placement of environmental law within domestic legal systems.

e Domestic sources of law, key institutions, and subjects relevant to environmental
governance.

o The concept of sources of law, focusing on the fundamentals of identifying and locating
applicable laws to address specific environmental challenges.

e How legal principles and processes contribute to solving environmental problems at the
domestic level.

e An overview of the comparative method to understand differences in how environmental
law is applied across jurisdictions.

e Interdisciplinary links between environmental law and other fields, including the social and
natural sciences.

b) Lecture International Environmental Law

o The distinction between international public environmental law and political processes.

e Fundamental principles of international environmental legislation, including its
interpretation and execution.

e International sources of law, key institutions, and subjects, with a focus on their unique roles
and functions.

e Comparative analysis of international and domestic environmental law, highlighting their
differences and intersections.

e Study of treaties categorized by natural science domains: atmosphere, hydrosphere, and
geosphere.

e Examination of litigation and arbitration cases to identify international customs and
principles.

e Analysis of the interdisciplinary connections between international environmental law and
the social and natural sciences.

Teaching methods
Lecture

Prerequisites (for the module)

a) None

b) While there is no formal requirement, International Environmental Law will be taught assuming
the student has a basic understanding of sources of law, institutions of law and subjects of law,
however that understanding was achieved.

Type of examination

Students are required to independently research and write a paper in English, comprising 20-24
pages, to be completed outside the lecture hours.

Part I of the research paper will address an environmental problem in a country of their choice,
presents that country’s official state policy on the problem, presents the sources and institutions of
law on that problem in that country, and then assesses whether those laws and institutions solve the
problem. The student will then do the same for a second country of choice. The paper will then build
a matrix by which one can compare the performance of the first country’s environmental solutions
with the second. The date for completion will be after in-class examinations for the semester are
complete. Enrolment for the paper will be the date on which the paper is due. The re-examination
will follow the exam regulations and may include other types of examination.

Part II of the research paper will address an analysis of a case study of international environmental
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law.

Credits awarded

Credit points are awarded upon successful completion of the module's examination, with a minimum

passing grade of 4.0 (German grading system).

Compatibility with other curricula
IMES (IMES-AM-Law)

Proportion of final grade
5%

Module coordinator
Prof. Dr. Kirk Junker (UoC, US American Law)

Further information
There are no restrictions on the number of places available for JIMES students.
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Advances in Sustainability Science I

Type of Module Module Code
Advanced Module JIMES-AM-SustScl
Identificat Workload UoC Term Offered Start Duration
ion ECTS / Every
Number BVDU
Credit
value
270 h 9/17 Semester 2 = WiSe WiSe 1 semester
(BVDU)
1 Course types Contact time Self-study time
a) Seminar: Urban 3CHW/45h 60 h
Sustainability
b) Lecture with Exercise: 2CHW/30h 60 h
Data analysis in R
¢) Elective course 3CHW/45h 30h

Module Description

This module consists of three distinct courses: Urban Sustainability, Data Analysis with R and an
elective course from ESG and Sustainability, Environment Management Techniques, Big Data
Analysis, Environmental Disaster Risk Reduction and Management, Biodiversity Conservation and
Assessment, Climate Change Assessment Tools, Carbon Management and Trading

The Seminar Urban Sustainability component focuses on understanding sustainable urban
development principles, addressing challenges such as land use planning, transport systems, housing,
and resource management. It incorporates real-world examples from India, Germany, and other
global contexts, highlighting innovative strategies and traditional knowledge to promote
environmental, social, and economic sustainability.

The lecture with exercise Data Analysis with R component equips students with practical skills in
data manipulation, visualization, and statistical analysis using R. Students will learn to handle diverse
datasets, apply statistical methods, and create compelling visualizations, preparing them for data-
driven decision-making in various fields.

Students can choose from a range of Elective courses that complement their core learning and allow
them to specialize in a specific area of interest. The electives are designed to enhance
interdisciplinary knowledge and practical skills in areas relevant to sustainability, environmental
management, and emerging challenges. These options provide an opportunity to explore specialized
domains, equipping students with the expertise needed to address complex environmental and
societal issues.

Together, these components provide a balanced foundation in understanding urban sustainability and
developing technical data analysis skills, with a clear distinction between their focus areas.

Module Objectives
1. Understand principles, strategies, and practices for sustainable urban development,
integrating traditional knowledge and modern innovations.
2. Analyze real-world wurban sustainability challenges and solutions across
environmental, social, and economic dimensions.
3. Develop foundational knowledge of R and its ecosystem for data analysis and
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visualization.
4. Apply data manipulation, statistical techniques, and visualization tools to analyze
complex datasets.

Module outcomes

At the end of the course, students will be able to:

1. Demonstrate the ability to critically evaluate sustainable urban development strategies using
global and local examples.

2. Develop practical approaches for addressing urbanization challenges by integrating traditional
practices and innovative solutions.

3. Demonstrate proficiency in using R and RStudio for data manipulation, visualization, and
statistical analysis.

4. Create compelling data visualizations and analyze data.

Module content

a) Seminar Urban Sustainability
Foundations of Urban Sustainability: Core concepts of urbanization, sustainable development,
and resilience; global frameworks like SDGs, UN-Habitat, and the New Urban Agenda; challenges
such as resource depletion, climate change, inequality, and urban sprawl; traditional practices like
stepwells in India and indigenous urban planning systems.
Sustainable Urban Planning and Design: Principles of sustainable land use, zoning, and compact
city design; urban models such as eco-villages, mixed-use developments, and green belts; traditional
community-centric planning in Indian and German towns; real-world case studies from Germany
and India.
Urban Transport and Mobility: Sustainable mobility solutions including public transit, non-
motorized transport, and electric vehicles; urban form and accessibility; successful examples like the
Delhi Metro, Copenhagen’s cycling infrastructure, and Freiburg’s car-free zones; traditional
pedestrian-centric street designs and bazaars in Indian cities.
Urban Housing and Community Engagement: Affordable housing policies and participatory
urban design; slum rehabilitation and sustainable housing strategies; community involvement in
urban development; examples from India’s housing projects, and Berlin’s participatory urban
planning.
Urban Utilities and Resource Management: Sustainable urban water management, waste
recycling, and renewable energy systems; traditional practices like rainwater harvesting in Indian
cities and community forests in Germany; successful initiatives such as zero-waste management in
India, waste management in Germany and renewable energy adoption in India and Germany.
Governance and Policy for Urban Sustainability: Principles of good urban governance, including
inclusivity, transparency, and participatory approaches; national policies for urban sustainability in
India and Germany; role of leadership and public-private partnerships; examples from Indian smart
cities and governance reforms in Germany.

b) Lecture with Exercise Data Analysis in R
This will contain a set of hands on practical exercises in R

Practical 1: Introduction to Basics: R and R Studio; Basic data types in R and assigning variables;
Introduction to the Tidyverse.

Practical 2: Grouping and Summarizing: Using verbs; Visualizing summarized data with dplyr
verbs.

Practical 3: Data Visualization 1: Creating line plots, bar plots, histograms, and boxplots using
different methods of data manipulation and preparation with ggplot.

Practical 4: Case Study Using dplyr and ggplot: Application-based case study combining data
manipulation and visualization.

Practical 5: Statistics in R: Conducting t-tests and chi-square tests in R.
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Practical6: Linear Regression in R: Performing simple and multiple linear regression; interpreting
coefficients and residual plots; applying regression to real-world datasets.

Practical 7: ANOVA in R: Conducting one-way and two-way ANOVA; interpreting F-statistics
and p-values; visualizing group differences.

Practical 8: Visualizing Spatial Data in R (Part 1): Visualizing vector data in R and creating maps.
Practical 9: Visualizing Spatial Data in R (Part 2): Visualizing raster data in R and creating maps.

Practical 10: Analyzing Social Media Data in R: Analyzing social media data, including data
collection and visualization.

¢) Elective course
Students can select any elective courses from the following list. Detailed description of the courses
is provided at the end of section 3.3.
Environment Management Techniques
Big Data Analysis
Environmental Disaster Risk Reduction and Management
ESG and Sustainability
Carbon Management and Trading
ISO 14064 Certification (Greenhouse Gas Accounting And Verification)

AN e e

Teaching methods
a) Seminar, b) Exercises, ¢) depending on the elective chosen

Prerequisites (for the module)
Research Methods in Sustainability Science (JIMES-BM-RM)

Type of examination

For module part a) (43%)

Portfolio

For module part b) (14%)

Continuous Assessment: (40%) (Attendance in practical, performance in lab and timely submissions
of lab assignments). Major Exam: 60% (Practical examination of 180 minutes. The subject of this
examination is the content of the module part b).

For module part ¢) (43%)

Depending on the elective

Credits awarded
Credit points are awarded upon regular and active participation, as well as the successful completion
of the module's examinations with a minimum passing grade of 5.0 GPA.

Compatibility with other curricula
None

Proportion of final grade
10%

Module coordinator
Prof. Shamita Kumar (BVDU), Samruddhi Patwardhan (BVDU), Dr. Hannes Laermanns (UoC,
Institute of Geography)

Further information
This module is administered by BVDU. There are no restrictions on the number of places available
for JIMES students.
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Advanced Approaches to Ecosystem Sustainability

Type of Module Module Code
Advanced Module JIMES-AM-EcosysSustain
Identification Workload  UoC Term Offered Every Start Duration
Number ECTS /
BVDU
Credit
value
180 h 6/6 Semester 2 ~ WiSe WiSe 1 semester
(BVDU)
1 Course types Contact time Self-study time
a) Lecture with seminar: 3CHW /45h 60 h
Nature-Based Solutions
b) Lecture with exercise: 3CHW/45h 60 h

Bioacoustics for Biodiversity

Module Description

It has two courses: Nature-Based Solutions (NbS) and Bioacoustics for Biodiversity. The lecture
NbS focuses on the principles, design, and implementation of solutions for urban regeneration,
biodiversity conservation, and sustainable development. It covers community engagement,
productive NbS like urban agriculture and green roofs, and strategies for assessing, scaling, and
sustaining NbS, with comparative insights from India and Germany. The lecture Bioacoustics delves
into sound-based biodiversity monitoring, covering field recording techniques with handheld
recorders and ARUs, and acoustic analysis using Raven Pro. It emphasizes practical applications,
including habitat assessment, NbS evaluation, and conservation planning.

Module objectives

1. Introduce the challenges and opportunities of Nature-Based Solutions (NbS) for addressing
urban regeneration, climate change, and sustainable development.

2. Explore the role of co-creation, participatory governance, and interdisciplinary approaches in
developing NbS.

3. Develop a comparative understanding of NbS applications in India and Germany, focusing on
urban resilience and biodiversity conservation.

4. Equip students with skills to design, implement, and scale NbS, including overcoming barriers
and creating business models.

5. Understand the principles of bioacoustics, including sound properties, acoustic analysis, and
their applications in biodiversity monitoring.

6. Develop skills in recording animal sounds using handheld recorders and ARUs, and analyze
acoustic data using Raven Pro and R.

7. Apply bioacoustic techniques for species identification, biodiversity assessment, and
conservation planning through practical fieldwork and data analysis.

Module Outcomes

At the end of the course, the students will be able to:

1. Demonstrate the ability to design and evaluate nature-based solutions for urban resilience and
biodiversity conservation in different contexts.

2. Analyze and critique existing policies, governance frameworks, and financial models related to
NbS.

3. Present innovative and scalable NbS strategies tailored to specific environmental and socio-
economic challenges.

4. Exhibit proficiency in recording and analyzing animal sounds using advanced tools like
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handheld recorders, ARUs, Raven Pro, and R.

5. Interpret acoustic data to identify species, assess biodiversity, and provide actionable insights
for conservation.

6. Develop and execute a bioacoustic project that integrates field recording, acoustic analysis, and
biodiversity monitoring.

Module content

Lecture with seminar Nature-Based Solutions

Challenges of Urban Regeneration and the Potential of NbS: Introduction to urban regeneration
challenges in post-industrial cities; Role of NbS in addressing urban regeneration, environmental
sustainability, and social equity; Integration of NbS into urban regeneration frameworks and
planning; Activity: Case studies of urban regeneration projects in Germany (e.g., Ruhr Valley) and
India (e.g., Delhi Greens).

The City as a Living Lab for Co-Creating NbS: Methods for context-specific analysis and
transdisciplinary approaches for NbS; Engaging local communities in co-creating NbS for urban
spaces; Participatory governance models for developing liveable urban environments; Field Visit:
Explore a community-driven NbS project (e.g., urban park or local biodiversity corridor);
Developing a participatory framework for designing NbS in a selected city.

Productive Solutions Using Nature for Renewal: Overview of productive NbS: urban agriculture,
aquaponics, green roofs, and walls; Application of productive NbS in enhancing biodiversity and
urban resilience; Comparative study of productive NbS relevance in Germany and India; Designing
a productive NbS plan for an urban area Assignment:

Monitoring and Assessing NbS Benefits: Frameworks for evaluating the benefits of NbS for society,
economy, and the environment; Techniques for assessing biodiversity, climate mitigation, and socio-
economic outcomes; Introduction to monitoring tools and indicators (e.g., carbon sequestration, air
quality); Developing an impact assessment matrix for a hypothetical NbS project; Group analysis
of an NbS project’s measurable benefits.

Sustaining NbS: Overcoming Barriers and Upscaling: Identifying barriers to implementation and
scaling NbS projects; Developing business models for NbS, including funding strategies and
financial sustainability; Strategies for integrating NbS into city-level and regional planning; Field
visit

Lecture with exercise Bioacoustics for Biodiversity

Fundamentals of Bioacoustics: Introduction to bioacoustics and its role in biodiversity conservation;
principles of sound, including frequency, amplitude, and spectrograms; mechanisms of animal sound
production and their ecological significance; applications of bioacoustics in habitat monitoring and
species identification; overview of acoustic indices and soundscapes for ecosystem health
assessment; practical introduction to Raven Pro for visualizing and analyzing sound files, including
spectrogram manipulation and basic measurements; case studies on habitat restoration, urban
soundscapes, and biodiversity monitoring.

Field Recording Techniques: Overview of field recording equipment, including handheld recorders
and Automatic Recording Units (ARUs); techniques for optimal sound recording, including
microphone types, placement, and noise minimization; metadata management and best practices for
field recordings; deployment strategies for ARUs, including power management, site selection, and
data storage; practical fieldwork session using handheld recorders or ARUs to capture soundscapes
in real or simulated environments; emphasis on ensuring the quality, reliability, and utility of
collected bioacoustic data.

Acoustic Analysis Using Raven Pro: Basics of acoustic analysis, including spectrogram
visualization, frequency measurements, and noise filtering; advanced features of Raven Pro, such as
selection tools, annotation, and automated detection of vocalizations; sound pressure level analysis
and cross-correlation techniques; creating and using selection tables for detailed species
identification; data cleaning and troubleshooting for high-quality analysis; practical exercises
involving datasets of vocalizations from various species, focusing on applying advanced analysis
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techniques to real-world bioacoustic challenges.

Bioacoustics and Soundscape Analysis for NbS: Integration of bioacoustics with Nature-Based
Solutions (NbS) for biodiversity monitoring and ecosystem evaluation; calculation and interpretation
of acoustic indices, including ACI, ADI, AEIL and Hf, to assess biodiversity and habitat quality;
soundscape analysis to evaluate the effectiveness of NbS interventions such as urban parks, wetlands,
and reforestation projects; case studies comparing NbS projects in Germany and India to highlight
cross-cultural and ecological differences; practical sessions using Raven Pro for calculating acoustic
indices and interpreting soundscape data in the context of NbS.

Teaching methods (lecture and exercises)
Interactive Lectures

Case Study Discussions

Fieldwork and Practical Sessions

Software Training and Analysis Workshops
Group Activities and Problem-Solving

Prerequisites (for the module)
Basic understanding of ecosystems and their functioning is essential

Type of examination

For module part a) (50%)

Continuous Assessment: (40%) (Through Assignments). Major Exam: 60% (Examination of 180
minutes. The subject of this examination is the content of the lecture a).

For module part b) (50%)

Continuous Assessment: (40%) (Through Assignments)

Major Exam: 60% (Examination of 180 minutes. The subject of this examination is the content of
the lecture b).

Credits awarded
Credit points are awarded upon regular and active participation, as well as the successful completion
of the module's examinations with a minimum passing grade of 5.0 GPA.

Compatibility with other curricula
None

Proportion of final grade
5%

Module coordinator
Prof. Dr. Shamita Kumar and Dr. Sougata Sadhukhan (BVDU)

Further information
This module is administered by BVDU. There are no restrictions on the number of places available
for JIMES students.
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Satellite Image Analysis and Processing

Type of Module Module Code
Advanced Module JIMES-AM-IP
Identificatio Workload  UoC Term Offered Start Duration
n Number ECTS / Every
BVDU
Credit
value
180 h 6/4 Semester 2~ WiSe WiSe 1 semester
(BVDU)
1 Course types Contact time Self-study time
a) Lecture: Digital Image 3CHW/45h 45h
Processing
b) Practical: Techniquesin 2 CHW /30h 60 h

digital image processing

2 Module Description

This module provides an in-depth understanding of digital image processing with a focus on remote
sensing data. It encompasses digital image manipulation techniques, including preprocessing,
enhancement, classification, and integration of multispectral and hyperspectral data. Students will
explore data formats and learn to address common issues like atmospheric and radiometric
distortions. Techniques for image quality assessment and statistical evaluation are covered. The
module also delves into image enhancement techniques, spatial filtering, and the application of
indices, classification methods for satellite images and digital change detection. Practical skills are
honed through ENVI software exercises, including geometric correction, object-oriented
segmentation, and time series analysis of land use/land cover changes, supplemented by SAGA
software introductions.

Module Objectives

1. Understand the principles and techniques of digital image processing, including preprocessing,
enhancement, classification, and change detection.

2. Analyze remote sensing data using statistical and spatial evaluation methods to extract
meaningful information for various applications.

3. Apply advanced classification methods, including machine learning approaches, for accurate
image interpretation and validation.

4. Develop practical skills in using software tools like ENVI and SAGA for geometric correction,
spectral enhancement, and land use/land cover change analysis.

Module Outcomes

Upon successful completion of this module, students will be able to:

1. Develop a strong understanding of the tools and techniques used to display, process, and
analyze remotely sensed data

2. Critically assess the strengths and weaknesses of remote sensing instruments and platforms for
a broad range of application scenarios and design a remote sensing program.

3. Use acquired knowledge and critical thinking skills to solve a real-world problem with
appropriate remote sensing data and processing methods

3 Module content
a) Digital Image Processing
o Introduction to digital image processing: Overview of remote sensing data collection
and analysis, digital image manipulation (Image preprocessing, Image enhancement, Image
classification, Temporal analysis, Data fusion and, Integration), Data collection: Insitu and
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remote sensing data collectionbiophysical and hybrid variables, analog and digital image
processing, Digital remote sensor data collection: multispectral imaging using discrete
detectors, scanning mirrors, linear arrays, area arrays, digital frame cameras, Digital image
data formats: BIL, BIP, BSQ, TIFF, IMG, DEM, SAR, GRD and SLC

Image rectification and restoration: Image Preprocessing, types (Geometric,
atmospheric, radiometric), Atmospheric effects, causes, effects and correction (image
based, radiative transfer, empirical line), Radiometric correction: causes, problems
stripping, missing lines, illumination and viewing effects, sensor calibration, terrain
effects), Geometric error: Internal and external geometric error, sources of geometric error,
types of geometric correction (Polynomials, mathematical modelling, Image registration),
Intensity interpolation: Types (nearest neighbor, bilinear interpolation, cubic convolution),
Advantages and disadvantages

Image Quality Assessment and Statistical Evaluation: Significance of the histogram in
digital image processing , Univariate descriptive image statistics: measures of central
tendency, measure of dispersion, skewness , Multivariate image statistics: covariance in
multiple bands, correlation between multiple bands, Feature space plots

Image enhancement techniques: Image reduction and magnification, Contrast
manipulation. Gray-level thresholding, level slicing, and contrast stretching, Spatial feature
manipulation. Spatial filtering, edge enhancement, and Fourier analysis., Multi-image
manipulation. Multispectral band ratioing and differencing, vegetation and other indices,
principal components, canonical components, vegetation components, intensity—hue—
saturation (IHS) and other color space transformations, and decorrelation stretching,
Mapping and monitoring various natural indices: NDVI, SAVI, EVI, NDWI, NDBI

Image classification: Introduction: Parametric and non-parametric method, Types of
classification (Pixel based and Object based), Unsupervised classification methods, K-
means clustering and ISODATA, Supervised classification: NRSC LULC classification
levels, Stage involved in classification, Methods of Classification (Minimum-Distance-to-
Means Classifier, Parallelepiped Classifier, Maximum Likelihood Classifier), Fuzzy
classification, Object oriented image segmentation, Classification based on Machine
learning model (CNN, SVM, Random forest, Decision Tree), Validation of classification:
Error matrix and Kappa statistics

Hyperspectral image analysis: Hyperspectral image analysis: Atmospheric correction of
hyperspectral images, hyperspectral image analysis techniques.

Digital change detection: Steps required to perform change detection, change detection
algorithms

b) Techniques in digital image processing

Students will learn the following techniques through the use of ENVI software as lab exercsies

Geometric correction of Satellite Images

Atmospheric and Radiometric Correction satellite images

Performing spatial and spectral enhancement and Indices (NDVI, NDWI, NDBI, NDSI).
Unsupervised classification of Multispectral satellite imageries.

Supervised classification of multispectral satellite imageries and accuracy assessment.
Object-oriented image segmentation using machine learning

Hyperspectral image classification.

Time series analysis of Landuse/Landcover changes (TERRSET)

Introduction to SAGA and homework in SAGA

Teaching methods

Lectures
Assignments
Practicals
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e Project-based learning (PBL)

Prerequisites (for the module)
Geographic Information Systems (JIMES-AM-GIS)

Type of examination

For module part a) (75%)

Assignment (Continuous Assessment ): 20%

Minor Test (Continuous Assessment ): 20%

Major Written Exam: 60% (Written examination of 180 minutes. The subject of examination is the
content of the lecture (a) of this module description.

For module part b) (25%)

Continuous Assessment: (40%) (Attendance in practical, performance in lab and timely
submissions of lab assignments).

Major Exam: 60% (Practical examination of 120 minutes. The subject of this examination is the
content of the module part (b).

Credits awarded
Credit points are awarded upon regular and active participation, as well as the successful completion
of the module's examinations with a minimum passing grade 5.0 GPA.

Compatibility with other curricula
None

Proportion of final grade
5%

Module coordinator
Dr. Aravinth R (BVDU)

Further information
This module is administered by BVDU. There are no restrictions on the number of places available
for JIMES students.
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Climate Change

Type of Module Module Code
Advanced Module JIMES-AM-CC
Identification Workload  UoC Term Offered  Start Duration
Number ECTS / Every
BVDU
Credit
value
270 h 9/5 Semester 2~ WiSe WiSe 1 semester
(BVDU)
1 Course types Contact time Self-study time
a) Lecture with seminar: 3 CHW /45h 45h
Climate Change Science
and Strategies
b) Practical: Fieldwork 4 CHW /60 h 120 h

Module Description

This module consists of two courses: lecture with seminar Climate Change Science and Strategies
and practical Fieldwork. The lecture Climate Change Science and Strategies provides a
comprehensive understanding of climate change science, its impacts on ecosystems, food, water,
and economies, and global and Indian policy frameworks. It also explores strategies for adaptation,
mitigation, and low-carbon development, including clean energy and sustainable land use. The
practical Fieldwork offers hands-on experience in a national park in India, focusing on area-based
conservation systems. Students will analyze climate change effects on species, ecosystems, and
communities, and evaluate mitigation and adaptation strategies. Together, these courses integrate
theoretical knowledge with practical experiences to equip students with the skills to understand,
assess, and address climate change impacts across scales.

Module objectives

1. Understand the science of climate change, including its drivers, impacts, and feedback systems
affecting ecosystems, species, and human systems.

2. Explore global and Indian climate policies, market mechanisms, and strategies for adaptation,
mitigation, and low-carbon development.

3. Gain practical insights into area-based conservation systems and analyze the effects of climate
change on biodiversity, ecosystems, and communities.

4. Develop critical thinking and problem-solving skills to propose creative and context-specific
solutions to climate challenges across scales.

Module outcomes

Upon successful completion of this module, students will be able to:

1. Apply knowledge of climate change science to assess its impacts on ecosystems, species, and
human communities.

2. Critically evaluate global and Indian policies, as well as strategies for climate mitigation,
adaptation, and sustainable development.

3. Gain practical skills in analyzing area-based conservation systems and their effectiveness in
managing climate change impacts.

4. Acquire skills in formulating innovative, actionable solutions for addressing climate challenges
across ecological, social, and policy dimensions.

Module content
a) Lecture with seminar Climate Change
Climate change science and impacts: Introduction to Climate Change Science, Anthropogenic
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Drivers of Climate Change, Observed Trends and Impacts of Climate Change, Projected Trends
and Impacts of Climate Change, Impact analysis: freshwater sources and oceans, Impact analysis:
food and forests, Economic and social impacts of climate change

Policies and market issues: The Climate Change Policy Framework; International treaties;
Carbon trade and taxation; Economic potential (Economics of market mechanisms: CDM , JI and
ET); Climate policy: global scenario, Indian scenario, Main Issues and Negotiation Streams

Climate solutions: National action plans of countries; Reporting systems; GHG emissions
reduction initiatives; Clean energy and energy efficiency related regulations and Forestry
regulations; Transportation solutions; Building and habitation solutions;Land use, agriculture and
forestry adaptations (Carbon Sequestration); Adaptation and tropical forest sequestration

Future direction: Trends and futures of green and clean energy supply and consumption; Industry
and waste management solution (ESG); Importance of climate change mitigation and low carbon
development.

Field Work: Visit to climate change/carbon-neutral facilities

b) Practical Fieldwork

This fieldwork provides hands-on experience in understanding and analyzing the impacts of
climate change on ecosystems, species, and local communities within a national park. Students will
explore area-based conservation systems, observe climate-sensitive ecosystems, and engage in
observing species. Interactions with local communities will provide insights into the socio-
economic dimensions of climate change and traditional conservation practices. Participants will
assess park management strategies, such as habitat restoration and carbon sequestration initiatives
if any, and reflect on potential improvements for resilience against climate change. The module
concludes with group presentations, fostering collaborative learning and critical thinking.

Teaching methods
e (Case-Based Learning
e Project-Based Learning

e Lectures

e Field work

[ J
Prerequisites (for the module)
None

Type of examination

For module part a) (60%)

Continuous Assessment: 40% (Assignments)

Major Written Exam: 60% (Written examination of 120 minutes. The subject of examination is the
content of the lectures (a) of this module description.

For module part b) (40%)

Attendance | Presentation | e-portfolio | Submission of final report based on field exercises

Credits awarded
Credit points are awarded upon regular and active participation, as well as the successful

completion of the module's examinations with a minimum passing grade of 5.0 GPA.

Compatibility with other curricula
None
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9 Proportion of final grade
5%

10 Module coordinator
Prof. Dr. Shamita Kumar, Dr. Binay Pattnaik

11 Further information
This module is administered by BVDU. There are no restrictions on the number of places available
for JIMES students.

Detailed description of elective courses in the module Advances in
Sustainability Science I

Environment Management Techniques

1 Course types Contact time Self-study time
Lecture: Environment 3CHW/45h 30h
Management Techniques

2 Course Description
The course provides an in-depth insight into the various environment management techniques
embedded in the concept of sustainability. Tools such as certification, life cycle analysis, cost-
benefit analysis, as well as various aspects of environmental design, are dealt with in detail. The
course is designed to build detailed knowledge, understanding, and skills among students about
the concepts and technical skills for environment management so that they can identify
sustainable modes of environmental operation.

The student will also complete an optional certification for internal environment auditor (IMS
(ISO 14001:2015 and ISO 45001:2018 Internal Auditor Course)) conducted by Bureau
Veritas.

Course Objectives

1. Understand the principles and practices of environment management systems (EMS) and
their relevance to sustainability, including ISO 14001 and ISO 45001 standards.

2. Explore tools for environmental management, such as environmental auditing, life cycle
assessment (LCA), and environmental design (ED), to enhance environmental performance.

3. Build the ability to assess and identify sustainable modes of environmental operation through
cost-benefit analysis, green marketing, and sustainability reporting.

4. Equip students with the technical knowledge and problem-solving skills necessary for
implementing and managing environmental strategies in various organizational contexts.

Course Outcomes

Upon successful completion of this module, students will be able to:

1. Develop an in-depth understanding of the various environment management techniques
including enhancement of environmental performance in an organisation, and fulfilment of
compliance obligations.

2. Identify sustainable modes of environmental operation.

3. Develop a problem-solving approach towards environment management

65



3 Course Content
ISO 14000 and 14001: Environment Management System: Definition, general requirements,
why do we need EMS, EMS technology, Elements of EMS. Implementation and Documentation:
General information, essential documents, environment related legal requirements,
implementation of EMS. ISO 14000 and ISO 14001: About ISO, background of ISO 14000, ISO
14000, ISO 14001, management principles for adopting ISO 14000, correlation between ISO
9000 and ISO 14000
Environment Management tools: Environmental auditing: Definition and scope, types of
audits, Audit methodology (basic structure of EA, EA steps), Elements of audit process, waste
audit and pollution prevention, assessment of EA in industrial projects, auditing of EMS (audit
objectives, roles, responsibilities, scope and review, preparing the audit, conducting the audit,
content of audit report
Life Cycle Assessment (LCA): Definition, stages in product LCA, procedure for LCA (defining
the goal, scope, analyzing the inventory, assessing environmental impact, evaluating
environmental profiles, Applications of LCA (private sectors and government applications)
Environmental Design (ED): Scope and principles of ED, benefits of ED, ED for manufactured
products (ED considerations in product life stages, ED tools for products (checklists, LCA,
matrices, eco-indices), concept of eco-labeling; ED for buildings (green buildings, principles of
green buildings, ED strategies for building construction), examples of ED
Environmental Cost-benefit Analysis: Cost Benefit Analysis;Environmental taxes (carbon
emission taxes); Environmental marketing (green marketing)
Sustainability Reporting

4 Teaching methods
Lectures
Discussions
Case Studies

5 Type of examination
Assignment (Continuous Assessment ): 40%
Major Written Exam: 60% (Written examination of 180 minutes. The subject of examination is
the content of this module description.)

Big Data Analysis

1 Course types Contact time Self-study time
Lecture with exercise: Big Data 3 CHW/45h 30h
Analysis

2 Course Description

This course focuses on applying big data techniques to geospatial datasets, enabling participants to
handle, process, analyze, and visualize large-scale spatial data effectively. Students will explore tools
like Google Earth Engine (GEE) and Python libraries for spatial data processing, delve into geospatial
data mining methods, and use machine learning models for supervised classification and
segmentation. Advanced topics include time-series analysis of MODIS NDVI, precipitation and

66



cyclone mapping using CHIRPS and GPM data, remote sensing data fusion, and visualizing complex
geospatial big data for meaningful insights.

Module Objectives

1. Understand the principles and challenges of big data analysis in geoinformatics, focusing on
geospatial datasets and their applications.

2. Develop skills in using advanced tools and techniques, including Google Earth Engine, Python
libraries, and machine learning for analyzing large-scale geospatial data.

Module Outcomes
Upon successful completion of this module, students will be able to:
1. Gain a thorough knowledge of the Google Earth Engine platform
2. Carry out pre-processing and processing of satellite data in the cloud ¢ Implement machine
learning algorithms on satellite data
Course content
e Introduction to GEE and exploring satellite images
e Spatial Data Processing with Python Libraries (Description: Implement spatial data handling
using Python libraries (e.g., GeoPandas, Shapely) to read, visualize, and manipulate
geospatial datasets
o Geospatial Data Mining Techniques (Description: Explore data mining methods (e.g.,
clustering, classification) applied to large-scale geospatial datasets, focusing on extracting
meaningful patterns and insights
Supervised Classification using Machine learning
Segment Anything Model using Machine learning
Timeseries Analysis of MODIS NDVI
Precipitation and Cyclone mapping using the CHIRPS and GPM data
Remote Sensing Data Fusion and Analysis (Description: Integrate and analyze multi-source
remote sensing data (e.g., satellite imagery, LiDAR) to derive comprehensive geospatial
information for various applications
o Big Data Visualization in Geoinformatics (Description: Visualize complex geospatial big
data using advanced visualization tools and techniques to communicate patterns and trends
effectively)

Teaching methods
Hands on in lab, Lecture, Mini project

Type of examination

Continuous Assessment: (40%) (Attendance in practical, performance in lab and timely submissions
of lab assignments).

Major Exam: 60% (Practical examination of 180 minutes. The subject of this examination is the
content of the module)
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Environmental Disaster Risk Reduction and Management

1 Course types Contact time Self-study time
Lecture with exercise: Environmental 3CHW /45h 30h
Disaster Risk Reduction and
Management

2 Course Description

This course a comprehensive understanding of disaster risk reduction (DRR) and management, focusing
on the concepts, tools, and policies needed to address natural and anthropogenic disasters effectively. It
covers disaster definitions, types, and the disaster cycle, along with vulnerability and risk assessment

techniques. The course also explores national and international frameworks, such as the Sendai
Framework and NIDM, and highlights the importance of disaster recovery, rehabilitation, and
sustainable preparedness strategies using case studies.

Course Objectives

1.

Develop a comprehensive understanding of disaster types, causes, impacts, and the phases of
disaster management.

Analyze vulnerability, risk assessment, and socio-economic dimensions of disasters to evaluate
effective solutions.

Understand and apply national and international frameworks for disaster risk reduction and
management.

Course Outcomes
Upon successful completion of this module, students will be able to:

1. Develop an understanding of natural and human-made disasters, their causes, and impacts on the
environment and society.

2. Be able to use suitable approaches, strategies and techniques for disaster risk assessment, analysis,
and evaluation.

3. Develop an understanding of the multi stakeholder partnerships needed for reconstruction and
recovery processes, including the role of insurance, aid organizations, and government agencies as
well as the need for effective communication and stakeholder engagement in disaster risk
management.

4. Gain an understanding of the social and environmental dimensions of disasters, including the impact
on vulnerable populations and the protection of cultural heritage

3 Course content

Understanding Disaster Management: Disaster: Definition, Concepts, Types of Disaster (Natural and
Anthropogenic), Cause and effects, Disaster Cycle and Phases of Disaster Global and National
Scenarios on disaster (Floods, Cyclones, Earthquakes, Landslides, Droughts, Heat waves, Chemical
and Oil Spill, Wildfires, Solid waste disposal, Wildlife — Settlements conflict, Deforestation and Coral
reef damage)

Disaster Hazard, Vulnerability and Risk: Concepts of vulnerability, Vulnerability perception and
observation, identification of vulnerability, types and dimensions, vulnerability contributing factors
(social and economic factors); Risk concepts, elements, risk perception and acceptance level,
Fundamentals for risk analysis, assessment, evaluation and management, risk assessment of different
disasters, risk assessment mapping, discussion on selected case studies. Key Socio-Economical issues
related to various disaster and their challenges in addressing them.
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Geospatial for Disaster management: Basic concepts of Remote Sensing and GIS, Hazard,
vulnerability and Risk mapping & assessment (Concepts, various causative factors, indicators).
Models involved (Numerical rating, statistical, Fuzzy logic, MCDM); Hands on 1 - Landslides
Vulnerability mapping and Risk assessment;

Disaster Risk reduction (DRR): Decision making in risk assessment and problems involved, various
approaches to DRR — Roles of responsibilities of Global (Hyogo and Sendai Framework, Kyoto
protocol, UN-SPIDER, UN-GGIM) National (NIDM, NDMA, NDRF, SDMA and DDMA’S, IDRIN,
Panchayat Raj Institutions (PRI’S) and Urban Local Bodies (UBI) and Institutional level frameworks
and other statutory bodies on disaster risk reduction

Disaster Management: Application and case studies; Disaster management cycle, management
policy, laws pertaining to disaster, Pre disaster monitoring vs Post disaster management techniques —
(Using case studies of various disasters)

Disaster Recovery and Rehabilitation: policies and frameworks; Concept of recovery and
rehabilitation, types (Physical and social), paradigm shift in recovery (Conventional vs sustainable
recovery: frameworks and guidelines). Means of disaster preparedness and recovery program, National
and International programmes & policies on disaster recovery (Training and drills, awareness
programs, skits)

Teaching methods
Hands on lab, Lectures, Case Study Analysis

Type of examination

Assignment (Continuous Assessment ): 40%

Major Written Exam: 60% (Written examination of 180 minutes. The subject of examination is the
content of this module description.)
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ESG and Sustainability

1 Course types Contact time Self-study time
Lecture with seminar: ESG and 3 CHW /45h 30 h
Sustainability

2 Course Description

This course provides an in-depth understanding of Environmental, Social, and Governance (ESG)
frameworks and their critical role in driving sustainability in business and finance. It covers alignment
with global ESG standards such as IFRS, GRI, and SASB, as well as ESG ratings. Students will
explore the impact of ESG on financial performance, procedures for materiality assessment, and
greenhouse gas (GHG) emissions reporting, including Scope 1, 2, and 3 emissions and Science-Based
Targets (SBTi). The module also delves into emerging decarbonization regulations, sustainable
finance practices, and effective ESG communication, preparing students to integrate ESG principles
into organizational strategies.

Course Objectives
1. Understand key ESG frameworks, standards, and ratings, and their role in promoting
sustainability and transparency.
2. Explore the link between ESG practices and financial performance, focusing on materiality
assessment, cost-benefit analysis, and emerging sustainability regulations.
3. Develop practical skills in GHG emissions reporting, decarbonization strategies, and
stakeholder communication for effective ESG integration.

Course Outcomes
Upon successful completion of this module, students will be able to:
e Understand and apply the principles of sustainable development in business contexts
e Develop and implement ESG reporting practices aligned with the SEBI-BRSR framework
e Foster a culture of sustainability within organizations through education and training
initiatives
3 Course content
Introduction to ESG Frameworks : Alignment of different ESG standards; IFRS 1 - General
Disclosures; IFRS 2 - Climate-Related Disclosures; Global Reporting Initiative (GRI); Sustainability
Accounting Standards Board (SASB); Business Responsibility & Sustainability Reporting (BRSR)
Introduction to ESG Ratings : DJSI; EcoVadis; CDP - Climate Change & Water Security; MSCI;
Sustainalytics; Impact of ESG on Financial Performance:Link Between ESG and Financial
Performance; Investor Perspectives on ESG; Cost-Benefit Analysis of ESG Investments
Reporting and Disclosure Impact
Materiality Assessment:Procedure to determine material topic; Peer Benchmarking
GHG Emissions and SBTi :Introduction to GHG Emissions; Introduction of Scope 1,2 and 3
Emissions; Introduction to SBTi
Introduction to Decarbonization: Integrations and Emerging Regulations ; Sustainable Finance;
Effective ESG Stakeholder Communication; Consistency with the Business Model
Emerging ESG focused regulations
4 Teaching methods
Lectures, Case Studies, Group Discussions
5 Type of examination
Assignment (Continuous Assessment ): 40%
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Major Written Exam: 60% (Written examination of 180 minutes. The subject of examination is the
content of this module description.)

Carbon Management and Trading

1 Course types Contact time Self-study time
Lecture with exercise: Carbon 3CHW /45h 30 h
Management and Trading

2 Course Description

This course provides a comprehensive understanding of carbon management principles and trading
mechanisms in the context of global climate change mitigation. It covers the science of carbon
emissions, carbon accounting frameworks, and methodologies for carbon footprint analysis.
Students will explore carbon markets, including cap-and-trade systems, carbon credits, and offsets,
with real-world case studies illustrating their application. The course also examines the role of
international climate agreements, such as the Kyoto Protocol and Paris Agreement, in shaping
carbon markets and management strategies. Through practical exercises, students will gain skills in
evaluating carbon offset projects and understanding their economic and environmental impacts.

Course Objectives

1. Understand the science of carbon emissions, climate change, and the role of carbon
management in mitigation strategies.

2. Explore the structure and functioning of compliance and voluntary carbon markets, including
cap-and-trade systems and carbon offsets.

3. Develop skills in carbon accounting, footprint analysis, and evaluation of carbon offset projects
using industry standards and certifications.

4. Analyze the role of international climate agreements in shaping national and global carbon
management policies and markets.

Course Outcomes

Upon successful completion of this module, students will be able to:

1. Understand the key concepts and mechanisms of carbon management and trading.

2. Gain knowledge of global carbon markets, including regulatory and voluntary systems.

3. Develop skills in carbon accounting and the assessment of carbon offset projects.

4. Analyze the impact of international climate agreements on carbon trading and management
practices.

5. Explore the economic and policy drivers behind carbon markets and their role in mitigating
climate change

3 Course content

Introduction to Carbon Management: Overview of carbon management. The science of carbon

emissions and climate change. Introduction to carbon accounting and reporting frameworks

Carbon Markets and Trading Mechanisms: Cap-and-trade systems, carbon credits, and carbon

offsets. The functioning of compliance and voluntary carbon markets. Case studies on carbon

trading schemes

International Climate Agreements and Carbon Markets: Role of the Kyoto Protocol, Paris

Agreement, and other international agreements in shaping carbon markets. Implications for national
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and international carbon management strategies.

Carbon Accounting and Footprint Analysis: Methodologies for calculating carbon footprints.
Tools and techniques for carbon accounting. Practical exercises in carbon footprint analysis and
reporting

Assessment of Carbon Offset Projects: Evaluation of carbon offset projects. Standards and
certifications for carbon offsets. Economic and environmental impact of carbon offsetting. Case
studies of successful carbon offset projects.

4 Teaching methods
Lectures, Exercises, Case Studies

5 Type of examination
Assignment (Continuous Assessment ): 40%
Major Written Exam: 60% (Written examination of 180 minutes. The subject of examination is the
content of this module description.)

ISO 14064 Certification (Greenhouse Gas Accounting and Verification)

1 Course types Contact time Self-study time
Lecture with exercises: [SO14064 3 CHW /45h 30h
certification(Greenhouse Gas
Accounting and Verification)

2 Course Description

This course covers the principles and practices of Greenhouse Gas (GHG) accounting and carbon
footprint analysis in accordance with ISO 14064 standards. It provides students with the
knowledge and skills needed to quantify and report GHG emissions, including the
methodologies for calculating carbon footprints and the steps for verifying GHG inventories.
The course also explores the significance of ISO 14064 in driving climate action and
sustainability within organizations, emphasizing compliance, reporting, and certification
processes.

Course Objectives

1. Understand the principles and practices of Greenhouse Gas (GHG) accounting and carbon
footprint analysis in alignment with ISO 14064 standards.

2. Learn methodologies for quantifying, reporting, and verifying GHG emissions, including
the development of GHG inventories and carbon footprint calculations.

3. Analyze the role of ISO 14064 in promoting climate action, organizational sustainability,
and compliance with international reporting and certification frameworks.

4. Develop practical skills to assess GHG data, implement reporting processes, and contribute
to sustainability initiatives within organizations.

Course Outcomes
1. Understand the ISO 14064 standards and their application in GHG accounting and carbon
footprint analysis.
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2. Develop the ability to conduct GHG inventories and quantify emissions in various sectors.

Gain skills in reporting and verifying GHG data in compliance with international standards.

4. Learn to apply GHG accounting to support climate change mitigation strategies within
organizations.

[98)

Course content

Introduction to ISO 14064 and GHG Accounting: Overview of ISO 14064 standards
and their significance. Introduction to GHG accounting principles and methodologies.

GHG Inventory and Quantification: Steps for conducting GHG inventories.
Techniques for quantifying emissions from different sources. Practical exercises in
emission calculation.

Carbon Footprint Analysis: Methodologies for calculating carbon footprints. Case
studies on carbon footprint reduction. Application of carbon footprint data in
sustainability strategies.

GHG Reporting and Verification: Reporting standards and best practices. Verification
processes and the role of third-party audits. Practical exercises in preparing GHG
reports.

Application of ISO 14064 in Organizations: Case studies on implementing ISO 14064
in various sectors. The role of ISO 14064 in supporting corporate sustainability goals.
Certification processes and requirements

Teaching methods
Lectures, Group Discussions, Case Studies

Type of examination
Certification Exam
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Mandatory Modules

Advances in Sustainability Science 11

Type of Module Module Code
Advanced Module JIMES-AM-SustScll
Identifi- Workl UoC ECTS / Term Offered Start Duration
cation oad BVDU Credit Every
Number value
180 h 6/4 Semester 3 SuSe SuSe 1 semester
(UoC)

1 Course types Contact time Self-study time

a) Seminar: Advances in 2CHW/30h 60 h

Sustainability Science

b) Project seminar 0.5CHW/7.5h 112.5h

Module description

The seminar Advances in Sustainability Science builds on the foundation laid in the seminar
Urban Sustainability, expanding students' understanding of sustainable urban development
while moving beyond the urban context to address broader sustainability challenges.
Through real-world examples from India, Germany, and other global settings, the seminar
highlights innovative strategies and traditional knowledge that promote environmental,
social, and economic sustainability. Students will explore sustainability principles through a
combination of theoretical insights and practical applications, engaging with diverse global
perspectives. In the accompanying project seminar, students will design and (partially)
implement their own sustainability-focused projects, fostering critical thinking, creativity,
and hands-on problem-solving skills.

Module objectives

1. Deepen students' understanding of sustainability science by exploring complex
principles of sustainable development in urban and non-urban contexts.

2. Analyze innovative strategies from global contexts, in particular India and Germany, to
address environmental, social, and economic sustainability challenges.

3. Guide students in applying theoretical knowledge to practical sustainability issues
through the design and partial implementation of their projects.

Module outcomes

Upon successful completion of this module, students will be able to:

1. Evaluate and compare innovative strategies and traditional knowledge from India,
Germany, and other global contexts to address sustainability challenges effectively.

2. Analyze the principles of sustainable development across urban and non-urban
environments, identifying their implications for environmental, social, and economic
systems.

3. Develop, document and (partially) implement an own project in the area of
Environmental Sustainability

4. Professionally present the outcomes of an own project, demonstrating clear
communication skills and critical engagement with theoretical frameworks and practical
findings.

5. Critically reflect on the processes, challenges, and results of project work, integrating
intercultural perspectives and interdisciplinary approaches to sustainability.
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Module content

e Advanced Concepts in Sustainability Science: Exploration of sustainability
principles beyond urban contexts, including environmental, social, and economic
dimensions.

e (Case Studies: Comparative analysis of sustainability strategies in India and
Germany, and other global contexts addressing sustainability challenges.

e Integration in Transdisciplinarity: Exploration of how diverse disciplines,
stakeholders, and knowledge systems are integrated to address complex
sustainability challenges.

Teaching methods
Seminar and project work

Prerequisites (for the module)
Advances in Sustainability Science I (JIMES-AM-SustScl)

Type of examination

Project work and presentation in seminar b). The students will develop and critically discuss
a project related to sustainability science. They will reflect upon it and provide a written
report of 10 pages. They will present and defend their project in the seminar. The oral
presentation and defence will be graded.

Credits awarded
Credit points are awarded upon regular and active participation, as well as the successful
completion of the module's examinations with a minimum passing grade of 4.0.

Compatibility with other curricula
None

Proportion of final grade
5%

Module coordinator
Dr. Hannes Laermanns (UoC), Prof. Shamita Kumar (BVDU)

Further information
This module is administered by UoC. There are no restrictions on the number of places
available for JIMES students.
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Global Citizenship Education

Type of Module Module Code

Advanced Module JIMES-AM-Edu

Identifi- Workload UoC Term Offered Start Duration

cation ECTS / Every

Number BVDU

Credit
value
180 hours 6/4 Semester 3 SuSe SuSe
(UoC)

1 Course types Contact time Self-study time
a) Seminar: Global 2CHW/30h 30h
Citizenship Education
b) Project seminar 0.5CHW/75h 112.5h

2 Module description

This module introduces the foundations of Global Citizenship Education (GCE), its
connection to the Sustainable Development Goals (SDGs), and its role in fostering
environmental stewardship and global responsibility. It emphasizes cultivating hope,
resilience, and positivity to empower learners in addressing global challenges. Practical tools
and participatory approaches will guide students in designing impactful projects.
Sustainability Communication focuses on designing effective messages and strategies to
foster behavioral change. It integrates theories of change, ethical communication, and digital
tools to create impactful campaigns and evaluate their success. The module bridges theory
and practice, equipping students with the skills to advance sustainability initiatives
effectively.

Module objectives

1. Introduce the concept of GCE against the backdrop of global challenges in the 21st
century in the Global North and South, highlighting the need for socio-ecological
transformation.

2. Explore the challenges people face in the 21st century, considering and respecting
diverse backgrounds, approaches, and perspectives on global change in the context of
transcultural learning.

3. Familiarize students with the principles and practices of problem-based and inquiry-
based learning within the framework of GCE.

4. Understand the principles of sustainability communication, including behavioral

change theories and ethical considerations in message design.
5. Learn to apply tools and techniques for sustainability communication, including digital

media, community engagement, and impact evaluation.

Module outcomes

Upon successful completion of this module, students will be able to:

a) Seminar: Global Citizenship Education

1. Define and explain the concept of GCE, including its historical, theoretical, and
practical foundations.

2. Summarize key principles of transformative learning and its role in education for
sustainable development.

3. Analyze the intersections between GCE and SDGs.

b) Project seminar
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4. Apply theoretical frameworks to design a project addressing a specific topic in GCE.

5. Critically evaluate and reflect upon their project to identify strengths, weaknesses, and
opportunities for improvement.

6. Present and defend their project professionally.

Develop tools and techniques to engage diverse stakeholders for sustainability action.

=

Module content

Definition, origins, and evolution of GCE

e Key principles and frameworks of GCE

Global Citizenship in the context of the SDGs

Role of education in fostering environmental awareness and action

Exploring the interconnections between global citizenship and environmental
stewardship

The role of hope and optimism in transformative education

Strategies to cultivate positive thinking and resilience in global change efforts
Empowering learners to envision and work toward sustainable futures
Highlighting success stories and models of positive global impact

Identifying local and global challenges for citizenship education

Applying participatory approaches to project design

Practical tools and frameworks for developing educational projects
Communication for sustainability

e Fundamentals of sustainability communication: Role of communication in sustainability
action, Principles of effective communication for sustainability; Ethics in sustainability
communication (Case study of successful sustainability communication campaigns)

e Communication and behavioural change: Theories of behavioural change, barriers to
behavioural change, designing messages to foster change, social norms and peer
influence

e Tools and techniques for sustainability communication: Visual and verbal
communication strategies, digital tools and social media, community engagement
approaches (Hands on creation of infographic/video)

e Evaluating Communication and Behavioural Impact: Monitoring and measuring change,
feedback loops for continuous improvement

Teaching methods
Seminar, Exercises

Prerequisites (for the module)
None

Type of examination

Project work and presentation in seminar b). The students will develop and critically discuss
a project related to global citizenship education. They will reflect upon it and provide a
written report of 10 pages. They will present and defend their project in the seminar. The
oral presentation and defence will be graded.

Credits awarded
Credit points are awarded upon regular and active participation, as well as the successful

completion of the module's examination with a minimum passing grade of 4.0.

Compatibility with other curricula
MEd Geography for the Seminar: Global Citizenship Education.
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Proportion of final grade
5%

Module coordinator
Dr. Veronika Selbach (UoC, Institute of Geography) and Prof. Shamita Kumar (BVDU)

Further information
This module is administered by UoC. There are no restrictions on the number of places
available for JIMES students.
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Internship

Type of Module Module Code
Specialisation Module JIMES-AM-Int
Identification Wor UoC ECTS/ Term Offered Start Duration
Number kloa BVDU Every
d Credit value
360 12/12 Semester 3 SuSe SuSe Minimum 8§
h (UoC) weeks
1 Course types Contact time Self-study time
a) Internship 320 h
b) Seminar 0.5CHW/75h 32.5h
2 Module description

The internship of two months duration to be completed in the third semester. It is an
opportunity for students to develop research skills and/or gain professional expertise as well
as academic knowledge. Students must plan for the internship during the third semester.
While the University will facilitate the placement for internships, students are encouraged to
find placements for internships and make initial contact with prospective organizations, as
this builds skills of communication.

Module objectives

1. Facilitate the application of theoretical knowledge in real-world contexts through hands-
on experience in professional settings.

2. Enhance problem-solving, analytical, and decision-making skills by engaging in
practical projects related to the core domains of the program.

3. Cultivate professional competencies, including teamwork, communication, and
leadership, through structured mentorship and collaboration with industry or research
organizations.

Module outcomes

At the end of this module, students will be able to:

1. Demonstrate the ability to apply theoretical knowledge to practical challenges in
professional or research environments.

2. Develop and execute project-based tasks with minimal supervision, showcasing
initiative and problem-solving skills.

3. Communicate effectively through written reports, presentations, and discussions,
tailored to both academic and professional audiences.

4. Demonstrate enhanced soft skills such as teamwork, adaptability, and professionalism
in diverse settings.

5. Critically reflect on their internship experience to identify strengths, areas for
improvement, and future career directions.

6. Create meaningful contributions to their host organization, supported by innovative
ideas or solutions derived during the internship.

3 Module content
An internship matching the topic of Environmental Sustainability. Students are asked to
produce a certificate of their tasks during the internship.

4 Teaching methods
Internship
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Prerequisites (for the module)
The student has acquired at least 30 ECTS / 44 credits from the first three semesters

Type of examination

The supervisor will grade the internship based on an internship report of 20 pages, written
in English, which introduces institutional/ NGO setup, people encountered and worked
alongside, including their tasks and positions; activities, undertaken including the content,
aim, timeframe of work; policy areas touched upon; skills acquired; insight into institutional
practice obtained. The students are required to present and defend their report during the
seminar.

1. Internship report (70%)

The internship report, written in English (20 pages), should contain the following:

e Introduction to the institutional/ NGO setup (10%): Describing the organization,
objectives, and operations comprehensively.

e Tasks and people encountered (10%): Detailed account of roles, responsibilities,
and interactions with colleagues.

e Activities undertaken (10%): Explanation of content, objectives, timelines, the
scope of the work and outputs.

e Policy areas and skills acquired (10%): Identification of relevant policy domains
and skills developed.

e Insights into institutional practices and self-reflection (20%): In-depth analysis of
institutional processes, key learnings, challenges faced, and personal growth.

2. Presentation and defense of the report (30%)

The student presents their report to a panel of JIMES staff, assessed on:
e (larity, organization, and coherence of the presentation (10%).

e Ability to answer questions and demonstrate understanding of the internship’s
context, activities, and outcomes (10%).

Credits awarded

Credit points are awarded upon regular and active participation, as well as the successful
completion of the module's examinations with a minimum passing grade of 4.0 (German
grading system). The internship must be registered with the Joint Examination and
Admission Committee (JEAC) before commencement of the internship.

Compatibility with other curricula
None

Proportion of final grade
0%. The internship is graded, but does not contribute to the overall grade of the master’s
program.

Module coordinator
Dr. Hannes Laermanns (UoC, Institute of Geography) and Dr. Binaya Pattnaik (BVDU)

Further information
This module is administered by UoC. There are no restrictions on the number of places
available for JIMES students.
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Elective modules

The students can select one of the following modules. They should pay attention not to duplicate
topics from previous semesters.

Ecosystems and Landscape Dynamics

Type of Module Module Code
Advanced Module JIMES-AM-Ecosys
Identifi- Worklo UoC ECTS/ Term Offered Start Duration
cation ad BVDU Every
Number Credit value
180 h 6/4 Semester 3 SuSe SuSe 1 semester
(UoC)

1 Course types Contact time Self-study time

a) Lecture: Ecosystem 2CHW/30h 60 h

Services and Functions

Under Climate Change

b) Lecture: Landscape 2CHW/30h 60 h

Formation
2 Module description

This module examines the interactions between ecosystems, landscapes, and human impacts,
providing a foundation for understanding environmental processes and their role in
sustainable development. The lecture Ecosystem Services and Functions Under Climate
Change introduces key concepts from soil science, soil physics, and plant nutrition, focusing
on their roles within ecosystem services and functions. It expands students' understanding of
the complex processes in ecosystems and the influence of land use and climate change,
particularly in the context of sustainable development. The lecture Landscape Formation
focuses on the factors, dynamics, and outputs of landscape evolution, with special regard to
the Quaternary period and the interaction between natural phenomena and human activities.

Module objectives
a) Lecture: Ecosystem Services and Functions under Climate Change

1. Introduce the processes within ecosystems and their interactions with human land use
and climate change.

2. Explore the key concepts of ecosystem services and their role in sustainable
development.
b) Lecture: Landscape Formation

1. Examine the key factors, processes, and dynamics involved in natural landscape
formation and evolution.

2. Analyze the impacts of climate change and human activities on geomorphological
processes and landscape changes.

Module outcomes
a) Lecture: Ecosystem services and functions under climate change

1. Describe the processes within ecosystems and how they are affected by human land use
change and climate change.

2. Explain key concepts in ecosystem services, including their role in sustainable

development.

Analyze one selected topic related to ecosystem services in depth

4. Apply the SQ4R (Survey, Question, Read, Reflect, Recite and Review) method to
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critically engage with scientific literature on ecosystem services and processes.

5. Apply Al-assisted tools for literature review and analysis
b) Lecture: Landscape formation

1. Identify key factors and processes involved in natural landscape formation, including
morphography, morphometry, morphodynamics, and morphochronology.

2. Describe the dynamics of landscape evolution, particularly during the Quaternary
period, and recognize the role of relief forms.

3. Explain the impact of climate change on geomorphological processes, highlighting how
it influences events such as floods and landslides.

4. Discuss the effects of human activities on landscape formation, including the
development of technical landforms.

5. Analyze specific geomorphological case studies to assess the interaction between natural
processes and anthropogenic influences on landscape change.

Module content
a) Lecture: Ecosystem services and functions under climate change

Introduction to soil science and soil hydrology

Ecosystem services and Sustainable Development Goals (SDGs)
Plant-soil interactions and nutrient cycling

Soil organic matter and carbon sequestration in soils

Soil degradation, sustainable land management and food production

b) Lecture: Landscape formation

o Key aspects of relief forms, focusing on morphography, morphometry,
morphodynamics, and morphochronology as fundamental controls in landscape
structure.

o Core dynamics and processes involved in natural landscape formation over time.

e Influence of human activities, such as the creation of technical landforms, on
landscape modification.

e Examination of how climate change intensifies geomorphological events, including
floods and landslides.

Teaching methods
Lecture

Prerequisites (for the module)
None

Type of examination

Examination in form of a portfolio. The subject of examination is the content of the lecture
(a) of this module. During the lecture (b) of this module, students are required to complete
mandatory ungraded assignments (Studienleistungen).

Credits awarded
Credit points are awarded when the portfolio has been graded with at least sufficient (4.0)
and the mandatory assignments (Studienleistungen) have been successfully completed.

Compatibility with other curricula
IMES (IMES-AM-Ecosys)

Proportion of final grade
5%
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Module coordinator
Prof. Dr. Christina Bogner (UoC, Institute of Geography)

Further information

This module is administered by UoC. There are no restrictions on the number of places
available for JIMES students and BVDU students.
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Environmental Economics

Type of Module Module Code
Advanced Module JIMES-AM-Econ
Identifi- Worklo UoC ECTS / Term Offered Start Duration
cation ad BVDU Every
Number Credit value
180 h 6/4 Semester 3  SuSe SuSe 1 semester
(UoC)
1 Course types Contact time Self-study time
Lecture with exercises: 4 CHW /60h 120 h
Growth, Energy, Climate
Change
2 Module objectives and outcomes

Students get a general understanding of energy, resource, and environmental economics,

which is a central asset while working in media, banks, research institutes and the public and

private sector. The course prepares students for further research in that academic area. The

institutional framework of the subject will be explained and presented. Based on empirical

and theoretical literature, students will analyze the topic and will be encouraged to discuss

the papers critically.

The students will:

1. qualify for jobs in the media, political parties, research institutes, banks and other
institutions where a good understanding of energy markets and regulation is helpful.

2. prepare for further academic specialization in these areas.

3. relate empirical facts and institutional framework conditions to the subjects dealt with
and critically assess their relevance.

4. examine the theoretical, empirical and applied literature on these topics.

5. discuss and evaluate the topics covered and apply the economic knowledge acquired
during their studies.

Module content

e Basic technical and energy economic principles
e Energy markets

® Resource economy

e Environmental economy

Teaching methods
Lecture, exercises

Prerequisites (for the module)
None

Type of examination
Examination of 60 minutes. The subject of examination is the content of the lectures and
exercises of this module description.

Credits awarded
Credit points are awarded upon the successful completion of the module's examination, with

a minimum passing grade of 4.0. (German grading system).

Compatibility with other curricula
EM Energy and Climate Change II, Module ID 1289MEECC2
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Proportion of final grade
5%

Module coordinator

PD Dr. Lindenberger (UoC, Chair of Energy Economics)
Further information
None
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Environmental Pollution

Type of Module Module Code
Advanced Module JIMES-AM-EnvPol
Identifi- Worklo UoC ECTS / Term Offered Start Duration
cation ad BVDU Every
Number Credit value
180 h 6/4 Semester 3  SuSe SuSe 1 semester
(UoC)
1 Course types Contact time Self-study time
Seminar with practical: From 4 CHW /60 h 120 h

Macro- to Microplastics

2 Module description

This module explores the environmental challenges posed by plastics, focusing on their
transition from macroplastics to microplastics. Through a combination of seminar
discussions and practical sessions, students will gain a foundational understanding of plastic
types, degradation mechanisms, and their ecological and health impacts. They will learn and
apply analytical techniques for sampling and identifying microplastics in various
environments, and critically evaluate potential mitigation strategies. The module emphasizes
both theoretical knowledge and hands-on experience, equipping students to address the
growing issue of plastic pollution effectively.

Module objectives

1. Introduce students to the history, types, manufacturing processes, and environmental
impacts of plastics, with a focus on the transition from macroplastics to microplastics.

2. Provide insights into the mechanisms of plastic degradation, including physical,
chemical, and biological processes, and their influencing factors.

3. Familiarize students with analytical and sampling techniques for identifying and
assessing microplastics in various environments.

4. Familiarize students with methods to promote public awareness and drive behavior
change initiatives related to plastic pollution.

Module outcomes
1. Explain the history, types, and environmental impacts of plastics, including their
transition from macroplastics to microplastics.
2. Analyze the mechanisms of plastic degradation and evaluate the factors influencing
these processes.
3. Assess the environmental and human health impacts of microplastics, including their
pathways, accumulation, and long-term effects.
4. Demonstrate proficiency in sampling and identifying microplastics using appropriate
analytical techniques.
5. Develop and propose innovative solutions and strategies to mitigate microplastic
pollution and its impacts on ecosystems and society.
6.
3 Module content
e Introduction to Plastics and Polymers: Overview of the history, types, and
applications of plastics; basic chemistry of polymers; manufacturing processes; and
environmental impacts of macroplastics.
e Degradation and Environmental Impacts: Mechanisms of macroplastic degradation,
environmental pathways, and their effects on ecosystems and human health.
e Microplastics in Ecosystems: Sources, pathways, and impacts of microplastics in
marine, freshwater, and terrestrial environments, with strategies for monitoring and
mitigation.
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e Mitigation and Management: Policies, innovations, and initiatives to reduce plastic
and microplastic pollution, including public awareness and behavior change efforts.
e Research and Practical Applications: Current research, future directions, and
student-led projects on microplastic pollution, with a focus on collaborative
solutions and stakeholder engagement.
[ ]
Teaching methods
Seminar and practical

Prerequisites (for the module)
None

Type of examination
Project work and presentation

Credits awarded

Credit points are awarded upon regular and active participation, as well as the successful
completion of the module's examination with a minimum passing grade of 4.0. (German
grading system).

Compatibility with other curricula
IMES (IMES-AM-EnvPol)

Proportion of final grade
5%

Module coordinator
Dr. Hannes Laermanns (UoC, Institute of Geography), Dr. Binaya Pattnaik (BYDU)

Further information
This module is administered by UoC. The places are restricted to 10 JIMES students.
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Environmental Modelling

Type of Module Module Code
Advanced Module JIMES-AM-EnvMod
Identifi- Worklo UoC ECTS / Term Offered Start Duration
cation ad BVDU Every
Number Credit value
180 h 6/4 Semester 3 SuSe SuSe 1 semester
(UoC)
1 Course types Contact time Self-study time
Seminar with practical 4 CHW /60 h 120 h
2 Module objectives and outcomes

This module provides an introduction to key concepts, methods, and applications of
environmental modelling, focusing on understanding and simulating environmental systems
and processes. Students will explore various modelling approaches (depending on the
offered topic), data preparation techniques, and tools to address real-world environmental
challenges. The module emphasizes hands-on learning through practical case studies, the
development of models using software such as QSWAT+, R, GIS or spreadsheet tools, and
the application of advanced methods for analysis and validation. Topics may include
hydrological modelling, ecohydrological systems, or other environmental processes,
depending on the expertise of available instructors. Assessments typically involve
collaborative projects and individual assignments, fostering both practical and analytical
skills.

3 Module content

e Introduction to Environmental Modelling: Overview of concepts, purposes, and
applications in understanding and managing environmental systems.

e Modelling Techniques and Tools: Exploration of software and methodologies such
as GIS, spreadsheet-based models, and programming languages (e.g., R) for data
processing, analysis, and model development.

e C(Case Studies and Applications: Practical applications of models to address
environmental challenges, such as water resource management, land use change, or
climate change impacts in diverse geographical contexts.

e Data Preparation and Analysis: Techniques for data collection, interpolation,
regionalization, and validation in environmental modelling.

e Model Evaluation and Validation: Statistical analysis and comparison of model
outputs to assess accuracy and reliability.

e Advanced Topics (depending on course focus): Examples may include
ecohydrological processes, landscape dynamics or digital soil mapping.

4 Teaching methods
Lecture, exercises

5 Prerequisites (for the module)
None

6 Type of examination
Written report

7 Credits awarded

Requirements for the award of credit points are an active and regular participation in the
exercises and a grade of at least sufficient (4.0) in the written examination.
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Compatibility with other curricula
IMES (IMES-AM-EnvMod)

Proportion of final grade
5%

Module coordinator
Prof. Christina Bogner (UoC, Institute of Geography)

Further information
This module is administered by UoC. The places are restricted to 10 JIMES students.
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Analysis of Environmental Time Series
Type of Module Module Code
Advanced Module JIMES-AM-TSA
Identifi- Worklo UoC ECTS / Term Offered Start Duration
cation ad BVDU Every
Number Credit value
180 h 6/4 Semester 3 SuSe SuSe 1 semester
(UoC)

1 Course types Contact time Self-study time

a) Seminar: Time Series 2CHW/30h 60 h

Analysis

b) Practical: Time Series 2CHW/30h 60 h

Analysis
2 Module description

This module provides an introduction to time series analysis through a combination of
theoretical seminar discussions and hands-on practical sessions. Students will gain
proficiency in applying time series methods to analyze patterns and trends in data, with a
strong emphasis on reproducibility and practical implementation using R. The seminar
focuses on explaining the concepts and methodologies of time series analysis, highlighting
their advantages and limitations. In the practical sessions, students will develop and adapt R
notebooks to apply these methods to various data sets, equipping them with the skills to
conduct reproducible and robust analyses in real-world scenarios.

Module objectives

1. Provide an introduction to the concept of time series and the key challenges associated
with their analysis.

2. Apply selected time series analysis methods using real-world case studies.

Module outcomes

1. Conduct reproducible analyses, ensuring transparency and replicability in the
application of time series methods.

2.  Write R reproducible reports to document the analysis.

3. Modify and adapt R notebooks from the course to apply methods to new and diverse
data sets.

4. Explain the key concepts and methodologies of time series analysis introduced in the

module.

Identify and evaluate the advantages and limitations of different time series methods.

6. Apply appropriate time series methods to analyze selected data sets and interpret the
results.

9]

Module content

e Analysis of trend and seasonality
Auto- and cross-correlation
Long memory and Hurst coefficient
Fourier transform
Spectral analysis
Empirical Mode Decomposition

Teaching methods
Seminar, practical
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Prerequisites (for the module)
JIMES-AM-SustScl

Type of examination
Witten report

Credits awarded

Credit points are awarded upon regular and active participation, as well as the successful
completion of the module's examinations with a minimum passing grade of 4.0 (German
grading system).

Compatibility with other curricula
IMES (IMES-AM-EnvPol), MSc Geography (BM3)

Proportion of final grade
5%

Module coordinator
Prof. Christina Bogner (UoC, Institute of Geography)

Further information
This module is administered by UoC. The places are restricted to 10 JIMES students.
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Meteoro

logy

Type of Module Module Code
Advanced Module JIMES-AM-Meteo
Identifi- Worklo UoC ECTS / Term Offered Start Duration
cation ad BVDU Every
Number Credit value
180 h 6/4 Semester 3 SuSe SuSe 1 semester
(UoC)

1 Course types Contact time Self-study time

a) Lecture with seminar: 2CHW/30h 60 h

General Aspects of

Meteorology

b) Lecture with seminar: 2CHW/30h 60 h

Introduction to Synoptic

Meteorology
2 Module description

This module introduces students to the fundamental physical principles underlying
atmospheric sciences. It covers key topics such as atmospheric thermodynamics, dynamics,
global circulation, weather prediction techniques, remote sensing, and atmospheric
chemistry, including air pollution. Students will develop a foundational understanding of the
processes driving Earth's atmosphere.

Module objectives

1. Introduce the fundamental physical principles of atmospheric sciences, including
thermodynamics, dynamics, and global circulation.

2. Provide students with a foundational understanding of atmospheric phenomena and the
tools used to describe and interpret them, such as measurement devices and remote
sensing techniques.

3. Familiarize students with synoptic weather systems, numerical weather predictions, and
the basics of atmospheric chemistry and air pollution.

Module outcomes

Upon successful completion of this module, the students will be able to:

1. Describe the basic physical principles and laws governing the atmosphere, including
thermodynamics and atmospheric dynamics.

2. Explain the functioning of measurement devices and techniques used in atmospheric
sciences, such as remote sensing.

3. Analyze atmospheric phenomena, including synoptic weather systems and global
circulation, and interpret their significance in the context of weather prediction.

Module content

In the lectures, fundamental physical principles upon which atmospheric sciences are based
will be introduced. The goal is to provide an elementary description and interpretation of a
wide range of atmospheric phenomena. The main topics are a survey of the atmosphere
including measurement devices, basic laws describing the atmosphere, a fundamental
understanding of synoptic weather systems including numerical weather predictions and
aspects of remote sensing.

Teaching methods
Lecture with seminar
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5 Prerequisites (for the module)
None

6 Type of examination
Written examination of 90—120 minutes. The subject of examination is the content of the
lectures (a and b) of this module description.

7 Credits awarded
Credit points are awarded when the written examination has been graded with at least 4.0
(German grading system).

8 Compatibility with other curricula
IMES (IMES-AM-Meteo)

9 Proportion of final grade
5%
10 Module coordinator

Dr. Frank Steffany (UoC, Institute of Geophysics)

11 Further information
This module is administered by UoC. The places are restricted to 10 JIMES students.
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Individual Advanced Module

Type of Module Module Code
Advanced Module JMES-MA-Indiv
Identifi- Workl UoC ECTS / Term Offered Start Duration
cation oad BVDU Credit Every
Number value
180 h 6/4 Semester 3 SuSe SuSe 1 semester
(UoC)

1 Course types Contact time Self-study time

a) Individual Advanced NA NA

Module
2 Module description

This module allows students to select courses and design personalized learning experiences,
enabling them to develop specialized expertise and build professional connections to support
their academic and professional growth. Before commencing coursework, the individual
advanced module must be registered with the Joint Examination and Admission Committee
(JEAC) and is subject to its approval.

Module objectives and outcomes

e Design and execute personalized learning experiences: Combine coursework and
practical project work tailored to their individual interests and academic goals,
serving as a potential foundation for their master's thesis.

® Acquire specialized knowledge and skills: Develop advanced expertise within a
specific area of interest, enhancing their academic and professional competencies
while gaining valuable insights for thesis preparation.

e Build professional networks: Establish meaningful connections within the teaching
and research community relevant to their chosen field, fostering opportunities for
collaboration, mentorship, and support in their thesis work.

3 Module content
Students independently select courses based on their interests, such as those offered within
the IMES program, at the University of Applied Sciences in Cologne (TH Kdln), pursue
entirely self-chosen options, or engage in a research internship within a laboratory or
working group at the University of Cologne.

4 Teaching methods
Depending on the chosen courses.

5 Prerequisites (for the module)
Depending on the chosen courses.

6 Type of examination
Depending on the chosen courses.

7 Credits awarded
Credit points are awarded when examinations of the module parts have been successfully
completed with the minimum grade of 4.0 (German grading system). Further requirements
might apply depending on the selected courses.
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Compatibility with other curricula
None

Proportion of final grade
5%

Module coordinator
Dr. Hannes Laermanns (UoC, Institute of Geography)

Further information

This module is administered by UoC. The places might be restricted depending on the choice
of the courses.
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Master Thesis and Colloquium

Type of Module Module Code
Master thesis JMES-MasterThesis
Identifi- Workl UoC ECTS / Term Offered Start Duration
cation oad BVDU Credit Every
Number value
900 h 30/16 Semester 3 SuSe SuSe 1 semester
(UoC)

1 Course types Contact time Self-study time

a) Master Thesis individually NA

b) Master Colloquium
2 Module objectives and outcomes

a) Master Thesis:

The Master's thesis is an independent academic examination designed to demonstrate the
candidate's ability to address a well-defined problem within the field of study using
appropriate scientific methods within a specified timeframe. The thesis may be completed
at the University of Cologne (UoC) or Bharati Vidyapeeth (Deemed to be) University
(BVDU) and must be written in English. It will be evaluated by one examiner from each
university. If the thesis is completed at UoC, the first supervisor will be from UoC; if
completed at BVDU, the first supervisor will be from BVDU.

The latest time for registering at BVDU for the Master thesis is 1st November. The
maximum timeframe for completing the Master's thesis is six months from the date the topic
is assigned. The thesis should not exceed 100 A4 pages (excluding references and
appendices), formatted in Arial (or a similar font), size 12, with 1.15 line spacing and 2.54
cm margins on all sides. The topic must be manageable within the allotted time. Upon
justified written or electronic request, the Chair of the Examination Committee may grant
an extension of up to four weeks. Requests must be submitted to the Joint Examination and
Admissions Committee (JEAC) before the deadline.

The master thesis will be checked for plagiarism by a software.

The Master's thesis must include a list of all resources used and a declaration of originality
with the following text: “I hereby declare under oath that I have independently prepared the
present thesis [title of the thesis] without using any sources other than those indicated. All
passages taken verbatim or paraphrased from published or unpublished sources have been
clearly identified as such. This thesis has not been submitted in the same or similar form as
part of any other examination.” For the printed version in addition to the electronic version,
the following statement must also be included: “I confirm that the submitted printed version
is fully identical to the submitted electronic version.' | am aware that false declarations under
oath may result in legal consequences in accordance with § 63, Article 5 of the Higher
Education Act of North Rhine-Westphalia.”

The thesis must be submitted electronically in PDF/A format to the relevant Examination
Office by the deadline, which will be officially recorded. Additionally, a hardbound copy
must be submitted for the library of BVDU. For a Master's thesis completed at UoC, the
Examination Office of the Department of Geosciences is responsible, while for a thesis
completed at BVDU, the respective Examination Office at BVDU is responsible.
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A Master's thesis graded as failed may be repeated once with a new topic. Registration for
the repeat attempt must occur within six months. A second repeat of a failed Master's thesis
is not allowed. If the Master's thesis is not passed after the single permitted repeat, the
program is considered definitively failed. Repeating a successfully completed Master's thesis
is not permitted.

b) Master’s colloquium (Oral defence of the master’s thesis)

The submission of the Master's thesis automatically registers the candidate for the oral
Master Colloquium. The colloquium is conducted as an interdisciplinary individual
examination. If both examiners have evaluated the thesis, they are appointed as the
examiners for the oral examination by the respective Chairs of the Examination Committees.
Additionally, the Chairs may appoint a recording assessor to lead and document the
proceedings.

Provided the Master's thesis has been graded as 4.0 (German grading system) or 5.0 (BVDU
grading system) or better, the Chairs of the Examination Committees will inform the
candidate of the date, the names of the examiners, and the recording assessor no later than
four weeks after thesis submission, but not less than three weeks before the examination.
Withdrawal from the colloquium is permitted up to one week before the scheduled date.

During the colloquium, the candidate is required to present the contents of their Master's
thesis in a 10 to 15-minute presentation. This is followed by questions and a discussion of
the thesis with the examiners. The colloquium lasts between 40 and 60 minutes. Students of
the JIMES program are permitted to attend the colloquium unless the candidate objects, but
their participation does not include the deliberation or announcement of the results.

The colloquium may be repeated twice if not passed. A failed colloquium must be retaken
within six weeks of the previous attempt. Failure to meet this deadline will result in the loss
of the examination entitlement, unless the candidate can provide evidence that they were not
responsible for missing the deadline.

Module content
Master thesis and colloquium. Exposé for the thesis is required in the beginning and a mid-
term presentation is mandatory.

Teaching methods
Individual supervision,

Prerequisites (for the module)
The student has acquired at least 60 ECTS / 44 credits from the first three semesters.

Type of examination
Master thesis (weight: 75%), mid-term presentation (weight: 5%), oral defence (weight:
20%).

Credits awarded
Credit points are awarded when examinations of the module parts have been successfully

completed with the minimum grade 4.0 in the German system or 5.0 GPA.

Compatibility with other curricula
None

Proportion of final grade
25%
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Module coordinator

Prof. Dr. Christina Bogner (UoC, Institute of Geography) and Prof. Dr. Shamita Kumar
(BVDU)

Further information

This module is administered by UoC and BVDU. The students are supervised by one staff
member from each university.
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