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[bookmark: _Toc1]Modul: Applied Limnology (3201-640)
	Modulverantwortung
	apl ProfDr Klaus Schmieder

	Bezug zu anderen Modulen
	This module complements the other modules in the field of limnology  Inland Water Ecosystems (3004-410) und Spezielle Limnologie (3201-450)

	Teilnahmevoraussetzungen
	keine

	Sprache
	englisch

	ECTS
	6

	Angebotshäufigkeit
	jedes WS

	Semesterlage
	1. Semester

	Dauer des Moduls
	1 Semester

	Verbindlichkeit
	Wahl

	Studienleistung
	written papers in the form of an exercises report and of an excursion report (50%)

	Prüfungsleistung
	written exam (50%)

	Prüfungsdauer
	90 Minuten

	Arbeitsaufwand
	56 h Präsenz + 104 h Eigenanteil + Prüfung = 160 h Workload

	Fachkompetenzen / Lern- und Qualifikationsziele
	Vermittelt werden theoretische Inhalte der Angewandten Limnologie sowie im Gelände praktische Fähigkeiten in der physikalischen, chemischen und biologischen Untersuchung und Beurteilung von Still- und Fließgewässern.

	Schlüsselkompetenzen
	Die Studierenden erwerben zu den genannten Fachkompetenzen weitere Kompetenzen in den Bereichen Organisation von Messkampagnen, der kritischen Auseinandersetzung mit den erhobenen Daten sowie Fähigkeiten in der mündlichen und schriftlichen Präsentation wissenschaftlicher Ergebnisse.

	Anmerkungen
	Anmeldung über ILIAS.

	Applied Limnology   (3201-641)

	Person(en) verantwortlich
	apl ProfDr Klaus Schmieder

	Lehrform
	Vorlesung mit Übung

	SWS
	4

	Inhalt
	Structural impairments and renaturation

Organic and chemical impairments: Saprobisation, Eutrophication and solutions

Water Organisms: Phytoplankton, Zooplankton

Water Organisms: Makro-Invertebrates, Vertebrates 

Water Organisms: Macrophytes

Limnology of artificial water bodies

Assessment of ecological state: WFD

Lake restoration



The course includes also practicals and 3 excursions to different of the above topics.

	Literatur
	Schwoerbel, Brendelberger: Einführung in die Limnologie

	Anmerkungen
	Anmeldung über ILIAS


[bookmark: _Toc2]Modul: Ecology and Agroecosystems (4906-410)
	Modulverantwortung
	Prof.Dr. Ingo Graß

	Bezug zu anderen Modulen
	This module will link-up knowledge from different subject areas in order to enable students to interpret reactions within agroecosystems coherently.

	Teilnahmevoraussetzungen
	Basic knowledge of farming and/or closely related topics. This module is designed to accommodate a range of experience and knowledge levels in both ecology and agriculture. Students with only basic knowledge in ecology and biology should enlarge them before starting in this module. 
To maintain the high quality of this module and due to time and space constraints in planned group work, seminar presentations, and excursions we only accept a maximum of 50 students.
Access is on a "first come first serve" basis, allowing students for which the module is compulsory, semi-elective, and, thereafter, elective to enter the course.

	Sprache
	englisch

	ECTS
	6

	Angebotshäufigkeit
	jedes WS

	Semesterlage
	1. Semester

	Dauer des Moduls
	1 Semester

	Verbindlichkeit
	Wahl

	Studienleistung
	Presentation in groups (20 %) with handout (5 %) and discussion (5 %)

	Prüfungsleistung
	Written exam (70 %)

	Prüfungsdauer
	120 Minuten

	Arbeitsaufwand
	56 h Präsenz + 104 h Eigenanteil + Prüfung = 160 h Workload

	Fachkompetenzen / Lern- und Qualifikationsziele
	After completion of the module, students are able to explain the principles of ecological agents that regulate the functioning of natural and agricultural ecosystems and to demonstrate the complex biotic interactions in natural landscapes and agro-ecosystems. Further, they are able to explain how to apply ecological concepts and principles to design and manage sustainable agro-ecosystems with improved long-term reliability in agricultural production.

	Schlüsselkompetenzen
	During preparation for the exam, while preparing and following up on lectures and while preparing the seminar, students practice self-reliance, time management, personal responsibility and cooperation. They hereby also adopt needful skills in fields, also including communication skills and (foreign) language proficiency. Students learn and practice both critical and analytical thinking and reading of scientific literature in the seminar and their ability to explore a scientific issue. Through the seminar presentation, students improve their oral articulateness and their ability to discuss scientific matters. 
Finally, students acquire expertise to permit the competent application of technical knowledge and are of use in the solution of practical problems.

	Anmerkungen
	Please register online via ILIAS as the module is restricted to 40 participants. The registration will be open until the end of the first week of the module. A waiting list will be maintained and implemented on the first day of the course. You will receive an electronic confirmation once you have been accepted into the module.

	Ecology and Agroecosystems (4906-411)

	Person(en) verantwortlich
	Prof.Dr. Ingo Graß

	Person(en) begleitend
	Dr. Konrad Martin, Dr. Regina Belz, Dr. Anna Treydte, Dr. Christian Brandt

	Lehrform
	Vorlesung mit Seminar

	SWS
	4

	Inhalt
	-Ecology - outline

-Climatically caused diversity of tropical and     subtropical ecozones

-Agro-ecological zoning system

-Plants and environmental factors

-Interaction between agriculture and natural ecosystems

-Principles of ecosystem functions

-Interactions in agroecosystems: Species   interactions

-Agroecosystems of the tropics and subtropics

-Wildlife and rangeland ecology

-Practical methods in agroecology 



	Literatur
	Martin, K. und J. Sauerborn; 2006: Agrarökologie, Verlag Eugen Ulmer, Stuttgart.

	Anmerkungen
	Teaching strategies:

-Lectures - to provide fundamental knowledge relevant to agro-ecosystems

- Group assignment - to encourage broader interdisciplinary thinking and design in a group context

- Examination - the final test of competency



Assessment: written exam 70%; seminar presentation 30%




[bookmark: _Toc3]Modul: Environmental Management in Europe (EME) (3005-410)
	Modulverantwortung
	Prof. Dr. Andreas Fangmeier, Prof. Dr. Claudia Bieling

	Teilnahmevoraussetzungen
	The tuition fee is 12.750 DKK for EU citizens (corresponds to approximately 1.700 euros) and 26.850 DKK for non-EU citizens (corresponds to approximately 3.600 euros). Only EnvEuro students are exempted from this fee.

	Sprache
	englisch

	ECTS
	15

	Angebotshäufigkeit
	jedes WS

	Semesterlage
	1. Semester

	Dauer des Moduls
	1 Semester

	Verbindlichkeit
	Pflicht

	Prüfungsleistung
	written exam

	Arbeitsaufwand
	350-450 h

	Fachkompetenzen / Lern- und Qualifikationsziele
	After completion of the module, students are able to understand how insight and skills in natural sciences are used together with economics, law and planning in contributing to contemporary environmental management of natural resources.

Students comprehend how different tools and resources for environmental management are used to acquire knowledge about the state of the environment and solve environmental problems.

Students comprehend the background, the fundamental principles and the managerial approaches embedded in EU environental law. Students are able to apply environmental management tools and resources to analyse and discuss different EU environmental policy initatives.

The students reflect on own views on environmental ethics and on how environmental ethics and sustainability concepts of different stakeholders affect actual environmental policy in EU.

Students also reflect on different values among EU member states and between EU member states and other countries. They reflect on own learning and group discussions.

	Schlüsselkompetenzen
	During the lecture the students work on environmental management across various disciplines. They work both independently and in groups. At the same time, the ability of students to work in a team as well as their communication and cooperation ability is promoted by the group work. For their group work they have to communicate with specialists from various fields. They also learn to find and communicate problem solutions tailored for Europe to stakeholders and policy makers while working on the seminar.

	Anmerkungen
	For more detailed information about the course see: www.environmental-management.dk

	Environmental Management in Europe (EME) (3005-411)

	Person(en) verantwortlich
	 Christian Bugge Henriksen

	Lehrform
	E-Learning

	SWS
	10

	Inhalt
	Environmental Management in Europe is an interdisciplinary E-learning course offered by the Faculty of Life Sciences, University of Copenhagen (LIFE) with contributions from different European universities and institutions. It is open for MSc students from Denmark, other countries in EU and the rest of the world.

The focus of the course is environmental management of natural resources (soil, water, air and biodiversity) from a European perspective. The European Union (EU) sets the policy frame for almost all environmental regulation in the member states. This frame determines both the possibilities and the limitations for carrying out environmental management and developing environmental solutions in EU.

In the first part of the course the concept of environmental management and the e-learning platform used in the course is introduced. A short overview of the history of environmental management, European natural resources and the current state of the environment in EU is given. Environmental ethics and sustainability concepts are discussed in relation to the value systems of different stakeholders in EU environmental policy. There will be an introduction to EU law (legislation, principles and procedures), EU environmental policy instruments (command and control, economic incentives and voluntary agreements), and EU environmental policy measures (strategies and action plans). The role of different EU institutions in the creation of environmental policy is discussed.



In the second part of the course various tools and resources for environmental management are introduced. The tools include environmental modelling and scenario analysis, environmental valuation and accounting, environmental impact assessment, life cycle analysis and environmental technology. The resources include environmental research, knowledge and data centres in EU. The students learn how to use these resources as well as other sources of information about environmental issues. The current principles and practices for environmental

monitoring and quality assessment in EU are discussed. Water management is central since water quality and quantity serve as an integrated measure of pollutant loads from agriculture, industries and households.

The third and major part of the course features a number of case studies based on actual EU environmental policy initiatives (e.g. the Water Framework Directive, Natura 2000 and the Climate Change Strategy). It is investigated how these initiatives originated and how they are implemented from the EU level to the national, regional and local levels. The scientific and political background for the different initiatives are analysed and discussed. It is investigated

how environmental measurements and modelling are used to evaluate and provide arguments for changes in environmental policy. The role of different stakeholders (e.g. in agriculture, industry and NGOs) and their efforts to lobby the decision making process is analysed. It is investigated how EU directives are interpreted and implemented in the different member states and how national legislation is adjusted to meet the new demands. The subsequent environmental, economic and social consequences are discussed. In this discussion the Water

Framework Directive is central, since it links to a number of other EU directives. It is studied how EU environmental policy, directly and indirectly, promotes the development of new environmental technologies and more sustainable management practices in both industry and agriculture.

Note 1: In week no. 35 (Tuesday and Wednesday 8.00-18.00) all students will meet at LIFE to get to know each other, meet the teachers, learn about the E-learning system, and visit the European Environmental Agency in Copenhagen.

Note 2: Students may follow the course in the first or second year of their Master programme, e.g. as a part of the Basic Semester Package in the new European MSc in Environmental Science (see www.enveuro.eu).

	Literatur
	Course material consists of selected scientific articles and book chapters as well as audio and video files. A compendium will be available at the start of the semester.

	Anmerkungen
	Internet based E-learning modules with weekly deadlines. The course can

be followed from anywhere in the world (internet access is required).

Week Structure: Outside schedule, except for week 35 (~Structure B:

Tuesday and Friday 8.00-18.00) where students and teachers will meet at

the Faculty of Life Sciences, Copenhagen University.

Internet based E-learning modules (E-modules) with weekly deadlines. Each E-module is

composed of a) an introductory text, b) an overview of the purpose, the subjects and the

lessons learned, c) the study material (which can be text, audio and/or video files) and d)

several excercises called E-lessons. The E-lesssons are online learning activities which can be

either multiple-choice questionnaires, assignments or discussions. The role of the teachers are

to assist student learning by serving as E-moderators for the various E-lessons. Note:

Students must complete at least 75% of the E-modules to qualify for the final exam.


[bookmark: _Toc4]Modul: Environmental Modeling (3103-510)
	Modulverantwortung
	Prof. Dr. Thilo Streck

	Bezug zu anderen Modulen
	Participation is useful for students who want to gain some insight in computer-based analysis of environmental systems. Possible follow-up module: 3103-450 Spatial data analysis with GIS.

	Teilnahmevoraussetzungen
	REGISTRATION FOR THIS MODULE THROUGH THE ILIAS SYSTEM IS MANDATORY.

	Sprache
	englisch

	ECTS
	6

	Angebotshäufigkeit
	jedes WS

	Semesterlage
	1. Semester

	Dauer des Moduls
	1 Semester

	Verbindlichkeit
	Pflicht

	Modulprüfung
	written

	Prüfungsdauer
	120 Minuten

	Arbeitsaufwand
	56 h Präsenz + 104 h Eigenanteil + Prüfung = 160 h Workload

	Fachkompetenzen / Lern- und Qualifikationsziele
	Students learn to analyse and model environmental systems. Emphasis is put on matter cycles and the fate of environmental chemicals in agro-ecosystems. Students are able to set up simple system analytical models for environmental problems. They can run simulations and can interpret thei results. They are able to become acquainted with more complex state-of-the-art-models.

	Anmerkungen
	PARTICIPATION IN THE COMPUTER EXERCISES IS MANDATORY.
You will not be allowed to take the exam if not having participated regularly in the computer exercises.

	Environmental Modeling (lecture) (3103-511)

	Person(en) verantwortlich
	Prof. Dr. Thilo Streck

	Lehrform
	Vorlesung

	SWS
	2

	Inhalt
	Analysis of agro-ecosystems dynamics with emphasis on matter cycles

- Environmental systems analysis

- Mathematical modelling of dynamic systems

- Applications (predator-prey systems, matter cycles, plant growth, fate of environmental chemicals, global change, spatial modeling)



	Literatur
	Deaton, M.L. and J.I. Winebreake. Dynamic Modeling of Environmental Systems. Springer, New York, Berlin, 1999.

Müller, C. Modelling Soil-Biosphere Interactions. CABI Publishing, Wallingford, UK, 2000.



	Environmental Modeling (computer exercises) (3103-512)

	Person(en) verantwortlich
	Prof. Dr. Thilo Streck

	Lehrform
	Übung

	SWS
	2

	Inhalt
	Analysis of agro-ecosystems dynamics with emphasis on matter cycles

- Environmental systems analysis

- Mathematical modelling of dynamic systems

- Applications (predator-prey systems, matter cycles, plant growth, fate of environmental chemicals, global change, spatial modeling)



ILIAS registration at

https://ilias.uni-hohenheim.de/goto.php?target=cat_40573&client_id=UHOH

	Literatur
	Deaton, M.L. and J.I. Winebreake. Dynamic Modeling of Environmental Systems. Springer, New York, Berlin, 1999.

Müller, C. Modelling Soil-Biosphere Interactions. CABI Publishing, Wallingford, UK, 2000.




[bookmark: _Toc5]Modul: Excursion to the Tropics and Subtropics (4907-490)
	Modulverantwortung
	Prof. Dr. Folkard Asch

	Bezug zu anderen Modulen
	to all modules related to the Tropics and Subtropics

	Teilnahmevoraussetzungen
	Master students of the Agricultural and Natural Sciences at the University of Hohenheim.
Students interested in agricultural and rural development in the Tropics and Subtropics. Active participation in the seminars and in the excursion is expected. The excursion will last about two weeks. The group will leave from Stuttgart and return to Stuttgart. Individual travel plans are not supported.
Applicants have to clearly show their particular interest in development-oriented/tropical sciences by having passed successfully at least two modules related to the tropics.

	Sprache
	englisch

	ECTS
	6

	Angebotshäufigkeit
	alle 2 Jahre

	Semesterlage
	2. Semester

	Dauer des Moduls
	2 Semester

	Verbindlichkeit
	Wahl

	Studienleistung
	oral presentation, term paper and excursion report

	Modulprüfung
	oral presentation (20%), term paper (20%) and excursion report (60%)

	Prüfungsdauer
	120 Minuten

	Arbeitsaufwand
	56 h Präsenz + 104 h Eigenanteil + Prüfung = 160 h Workload

	Fachkompetenzen / Lern- und Qualifikationsziele
	The excursion provides the students a guided on-site experience in a developing country and the opportunity to complement theoretical knowledge obtained during lectures with practical experience in the field. Destinations are chosen along natural and agro-ecosystems and agricultural production, livestock husbandry and farming systems. 

The students 

- gain a detailed and embracing insight into the natural resource endowment, the agricultural and food-sector and the related extension, research and teaching systems on-site.

- discuss and evaluate relevant issues with local research, government and non-governmental development organisations, with farmers and extension officers

- prepare presentations to selected topics related to the country of destination and its main agricultural activities

- give oral presentation

- write reports during the field trip

- combine the different reports to a joint excursion report.

	Schlüsselkompetenzen
	Student will develop a fact based understanding of agricultural production systems in the Tropics. The students will understand the conceptual relationship between agro-ecological zone, environment and agricultural production and will be able to evaluate the social and political context based on availability and use of natural resources.

	Anmerkungen
	The announcement of the excursion, the application for participation and the selection of participants will take place in Ilias. 18 to 20 students can be selected as participants. 3-7 preparatory seminars will be carried out during the semester prior to the excursion during which the students will prepare term papers and give oral presentations on selected topics. The excursion will take place during the lecture-free time at the end of the semester.

	Excursion to the Tropics and Subtropics (4907-491)

	Person(en) verantwortlich
	Prof. Dr. Folkard Asch

	Lehrform
	Seminar mit Exkursion

	SWS
	4

	Inhalt
	The Hans-Ruthenberg-Institute for Tropical Agricultural Sciences organizes every 2 years excursions to the Tropics for advanced students interested in development oriented agricultural research in the Tropics and Subtropics. The excursion provides the students a guided on-site experience in a developing country and the opportunity to complement theoretical knowledge obtained during lectures with practical experience in the field. Destinations are chosen along natural and agro-ecosystems and agricultural production, livestock husbandry, and farming systems. Excursions are designed in close co-operation with partner networks in the target countries. 

The students 

- gain a detailed and embracing insight into the natural resource endowment, the agricultural and food-sector and the related extension, research, and teaching systems on-site.

- discuss and evaluate relevant issues with local research, government and non-governmental institutions, with farmers and extension officers

- participate in preparatory seminars 

- prepare group presentations to selected topics related to the country of destination and its main agricultural activities

- give individual oral presentations

- write reports during and after the field trip

- combine the different reports to a joint excursion report.

	Literatur
	In consultation with the supervisors

	Anmerkungen
	The announcement of the excursion, the application for participation and the selection of participants will take place in Ilias approximately every two years. 18 to 20 students can be selected. 3-7 preparatory seminars will be carried out during the semester prior to the excursion during which the students prepare and give oral presentations on selected topics. The excursion will take place during the lecture-free time in at the end of the semester


[bookmark: _Toc6]Modul: Food Tech Transition - Summer School 2019 (4302-490)
	Modulverantwortung
	Prof. Dr. Claudia Bieling

	Teilnahmevoraussetzungen
	Acceptance into one of the above programs or basic knowledge and/or strong interest in social sciences and crop science. 
Interested students need to apply for participation via ILIAS. 
The application must include the curriculum attended so far and a one page motivation letter.

	Sprache
	englisch

	ECTS
	6

	Angebotshäufigkeit
	jedes SS

	Semesterlage
	2. Semester

	Dauer des Moduls
	geblockt (n. V.)

	Verbindlichkeit
	Wahl

	Prüfungsleistung
	Scientific presentation with discussion of about 20 min (50%) and written report of 10 to 15 pages (50%)

	Arbeitsaufwand
	60 h presence + 100 h home work+ exam = 160 h workload

	Fachkompetenzen / Lern- und Qualifikationsziele
	This summer school has been designed to provide a comprehensive overview on food technology transitions and paradigmatic shifts within the agrifood branch. It will integrate knowledge about the production side with social sciences and a wider social perspective. It focuses on the impact of food technology implies, the disruption potential of production and consumption logics; nutrition patterns; agronomic practices; available raw materials and human as well as environmental and animal ethics associated. At the end of the summer school, students will have a thorough understanding of food technology transitions. The summer school sections provides for many competences development: in the introduction section, a socio-historical overview allows student to understand the factors that enhance or restraint transitions and what costs or benefits; in the sustainability section, a theory-based assessment of sustainability allows students to position the current socio-technical challenges in a wider context; in the crop-science section, a natural science perspective allows student to specify and understand issues related to the production side, what resources and materials are currently and will be in the future available that allows or constraint transitions, and trends in nutrition and food waste; in the management section, a practical perspective on everyday practice allows students to develop management perspectives on food technology and develop strategies for corporate responsibility and regulation; in the business section, an empirical approach allows students to develop business models that address impact and sustainability evaluation, and communication strategy with industry partners and tech investors.

	Schlüsselkompetenzen
	At the end of the summer school, students will acquire multiple and interactive skills. Thanks to the summer school format, both oral and written skills are developed. During preparation for the written report and while preparing and following up on lectures, students practice critical thinking, self-reliance, time management, interpersonal communication and cooperation.

	Anmerkungen
	Block (29.07.-09.08.2019) with a further period of home work from 09.08.2019 to 23.08.2019.

Because of limited space available, interested students must apply to this module by registering in the ILIAS course (https://openilias.uni-hohenheim.de/goto.php?target=cat_35230&client_id=UHOH2). 

Registration is open from 15 April to 13 May 2019.

Students will be then selected based on the curriculum attended so far and the motivation letter. The written exam is a report. 
The deadline for the submission of the report is 23.08.2019. 
Only offered in summer 2019!
Any inquire should be addressed to Dr. Cinzia Piatti.

	Food Tech Transition - Summer School 2019 (4302-491)

	Person(en) verantwortlich
	apl ProfDr Simone Graeff-Hönninger

	Person(en) begleitend
	Dr. Forough Khajehei, Dr. Cinzia Piatti

	Lehrform
	Vorlesung mit Übung und Exkursion

	SWS
	4

	Inhalt
	There are four main sections in this course:

•	Introduction section: food systems (brief historical overview, current configuration, main actors, consumption politics and trends); food tech (food technologies and the industry, related and residual issues for adoption, transition); sustainability and transition (basics of sustainability, basics of transition and transition theories; socio-cultural issues related to sustainability).

•	Crop science section: crop science and food tech in the age of transition (resources and material currently available and in the next future, issues related to the production-in the field issues); superfoods, small grains and food waste (trends in nutrition and in nutrition consumption; focus on food waste and role of technology to avoid it).

•	Management section: Nutrition and safety concerns in the use of food technology; management perspectives on food technology and future challenges; corporate responsibility and regulation.

•	Business section: Business Model Development; impact and sustainability evaluation; Communication strategy with industry partners and investors.


[bookmark: _Toc7]Modul: GIS and Remote Sensing in Landscape Ecology (3201-630)
	Modulverantwortung
	apl ProfDr Klaus Schmieder

	Teilnahmevoraussetzungen
	-

	Sprache
	englisch

	ECTS
	6

	Angebotshäufigkeit
	jedes WS

	Semesterlage
	1. Semester

	Dauer des Moduls
	1 Semester

	Verbindlichkeit
	Wahl

	Modulprüfung
	schriftlich

	Arbeitsaufwand
	56 h Präsenz + 104 h Eigenanteil + Prüfung = 160 h Workload

	Fachkompetenzen / Lern- und Qualifikationsziele
	Die Studierenden erwerben theoretische und praktische Kenntnisse im Umgang mit Fernerkundungs- und GIS-Systemen, der Erfassung und Verarbeitung räumlicher Daten sowie der Präsentation der Ergebnisse in Form von Karten und Grafiken.

	Schlüsselkompetenzen
	In Form eines Abschlussprojektes werden Schlüsselkompetenzen wie Arbeiten im Team, selbständige Organisation von Projekten, selbständige und kritische Auseinandersetzung mit wissenschaftlichen Fragestellungen, eigenständige Problemlösungskompetenzen sowie schriftliche und mündliche Ausdrucksfähigkeit bei der Präsentation der Projektergebnisse erworben.

	Anmerkungen
	In MSc Agrarbiologie - Landschaftsökologie elective only for students who started in SS 14.

	GIS and Remote Sensing in Landscape Ecology (3201-631)

	Person(en) verantwortlich
	apl ProfDr Klaus Schmieder

	Lehrform
	Vorlesung

	SWS
	2

	Inhalt
	Die Vorlesung vermittelt das theoretische Wissen zur quantitativen Landschaftsanalyse mittels Landschaftsmaßen sowie eine Übersicht über verschiedene Fernerkundungsverfahren und deren theoretische Grundlagen.

	Anmerkungen
	Die Veranstaltung setzt die Teilnahme an der Veranstaltung "Einführung in GIS" 3201-250 oder vergleichbares Wissen voraus.

	Practicals in GIS and Remote Sensing (3201-632)

	Person(en) verantwortlich
	apl ProfDr Klaus Schmieder

	Lehrform
	Übung

	SWS
	2

	Inhalt
	Die Veranstaltung enthält Übungen zur quantitativen Landschaftsanalyse mittels Landschaftsmaßen.

Weiterhin sind Übungen zur Vegetations- und Landnutzungsklassifikation mittels verschiedener Fernerkundungsverfahren enthalten, von der klassischen Luftbildinterpretation über analoge und digitale photogrammetrische Auswerteverfahren und klassische, pixelbasierte Klassifikation von Multispektralscannerdaten bis hin zu objekt- und wissensbasierten Klassifikationsverfahren. Folgende Software findet dabei Verwendung: Esri ArcGIS, Leica Photogrammetry Suite, Erdas IMAGINE, Ecognition Developer.

	Literatur
	Lang & Blaschke (2007): Landschaftsanalyse mit GIS.

Albertz (2001): Einführung in die Fernerkundung

	Anmerkungen
	Der Kurs setzt die Veranstaltung "Einführung in GIS" (3201-250) oder vergleichbare Kenntnisse voraus.


[bookmark: _Toc8]Modul: Global Change Issues (3202-420)
	Modulverantwortung
	Prof. Dr. Andreas Fangmeier

	Teilnahmevoraussetzungen
	Extremely important: you have to be present on the first day of the module (i.e. 18 October 2018 at 14:00 in lecture hall 20) in order to be enroled for the module. This is mandatory because of organisational reasons. We will not accept any student for the module who is not present on 18 October 2018.

General requirements: Ability to think in an interdisciplinary way, background knowledge in natural sciences at least at Bachelor level, basic knowledge and interest in social sciences and economy, readiness for active contribution of knowledge from the students home countries.

	Sprache
	englisch

	ECTS
	6

	Angebotshäufigkeit
	jedes WS

	Semesterlage
	1. Semester

	Dauer des Moduls
	1 Semester

	Verbindlichkeit
	Wahl

	Prüfungsleistung
	written exam

	Prüfungsdauer
	90 Minuten

	Arbeitsaufwand
	56 h Präsenz + 104 h Eigenanteil + Prüfung = 160 h Workload

	Fachkompetenzen / Lern- und Qualifikationsziele
	The aim of the module is to give a solid understanding of global change with focus on global climate change, its impacts on ecosystems and ecosystem services, and the consequences for the human society. We would like to emphasize that this module deals with the natural science aspect of global change and global climate change rather than with economic issues related to climate change. Nevertheless, mitigation and adaptation strategies as well as current approaches in international treaties are taught. After completing the course the student should be able to:



Knowledge:

The students know the drivers of global change, in particular global climate change. They understand the perturbations of the global carbon, nitrogen, and water cycles and can distinguish between natural and human impact. The students understand the effects of climate change on natural and anthropogenic (mainly agricultural) ecosystems and the most important feedbacks between ecosystem traits and climatic conditions and the threat to ecosystems services and the potential impacts on the human society. The students know the international treaties to combat climate change and understand mitigation and adaptation options to climate change. The students are aware about the methodological tools in investigate global change and its impacts and feedbacks.



Skills:

The students can combine knowledge from different disciplines to analyse the extent and the consequences of climate change. They can think across scales both in time and space to valuate global change issues. They can judge about the severity of climate change and its effects compared to other drivers of ecosystem performance and services. 

The students are able to perform experimental research on climate change impacts. They are able to acquire, evaluate and summarize information from scientific literature and to combine information from different sources, they can prepare and give scientific presentations.

	Schlüsselkompetenzen
	The structure of the module provides the following competences:
The students are able to discuss ecological, social, political and economic aspects of global change. They are able to develop and communicate mitigation and adaptation strategies. 
They are able to co-operate and to work independently. They can evaluate regulatory measures and treaties and suggest improvements.
The students acquire intercultural competence by working in groups with international students.

	Anmerkungen
	Module is expected to be offered again in WS 2020/21

	Introduction to Global Change (3202-421)

	Person(en) verantwortlich
	Prof. Dr. Andreas Fangmeier

	Person(en) begleitend
	Dr. Jürgen Franzaring, Dr. Andreas Klumpp, apl ProfDr Petra Högy, Dr. Iris Schmid, Dr. Olga-Cristina Calvo-Weimar

	Lehrform
	Vorlesung

	SWS
	2

	Inhalt
	Introduction to Global Change is a lecture introducing to the students the most important current knowledge on global change. The focus is on global climate change, its causes and consequences with more emphasis on natural science than on social science and economy.



Contents of the lectures cover:



- Introduction and structure of the module

- Human population

- Land-use change

- Greenhouse gas emissions

- The concept of radiative forcing

- Global warming !?

- Sea level rise

- Global water cycling and future projections

- Effects on ecosystems

- Effects on agriculture

- Health impacts

- Mitigation options

- International legislation

- Emission trading



	Literatur
	Literature on global change is numerous and almost immediately outdated when recommendations are written down somewhere. Nevertheless, as basic literature for understanding the current state of the art in science and recommendations to policy makers the latest reports of the IPCC are recommended (download at http://ipcc.ch/). Further literature is provided on the ILIAS e-learning platform

	Anmerkungen
	Course material is provided via the ILIAS e-learning platform.

	Seminar on Global Change (3202-422)

	Person(en) verantwortlich
	Prof. Dr. Andreas Fangmeier

	Person(en) begleitend
	Dr. Jürgen Franzaring, apl ProfDr Petra Högy, Dr. Iris Schmid, Dr. Olga-Cristina Calvo-Weimar

	Lehrform
	Seminar

	SWS
	1

	Inhalt
	This seminar is thought to complement the lecture "Introduction to Global Change" with some most recent findings from current publications in the scientific literature. The actual content will vary from year to year but may cover issues such as the latest findings on disturbance of the global carbon cycle and its implications for climate, ecological footprints, state of international negotiations, case studies on climate change effects on selected ecosystems, ecosystem services, habitats etc. 



The students will prepare a powerpoint presentation including a handout on one topic, they will present and discuss it and get feed-back not only on the scientific content but also on the didactics of their presentation. 

	Literatur
	ever changing and updated; students are assisted to find relevant literature and other sources; sources will be made available via the ILIAS e-learning platform.

	Anmerkungen
	Course material is provided via the ILIAS e-learning platform.

	Experiments on Global Change (3202-423)

	Person(en) verantwortlich
	Prof. Dr. Andreas Fangmeier

	Person(en) begleitend
	Dr. Jürgen Franzaring, apl ProfDr Petra Högy, Dr. Iris Schmid

	Lehrform
	Praktikum

	SWS
	1

	Inhalt
	Experiments on Global Change is covered by a small but nice greenhouse experiment in which one of the most important resources to plant growth - water - is manipulated. At the same time, water shortage is one of the major expected side effects of climate change in many areas and therefore represents a nice example to study climate change effects. The students will analyse the response of C3 and C4 species to water shortage and learn about water cycling, water use efficiency and physiological adaptation of vegetation to resource deficiency. Furthermore, they will do cuvette experiments with increasing atmospheric CO2 concentrations to evaluate primary plant responses to elevated CO2. 

	Anmerkungen
	Information, manuals, and the results of the experiments (students' presentations) are made available via the e-learning platform ILIAS


[bookmark: _Toc9]Modul: Master’s Thesis Environmental Science (3000-490)
	Teilnahmevoraussetzungen
	-

	Sprache
	englisch

	ECTS
	30

	Angebotshäufigkeit
	jedes Semester

	Semesterlage
	4. Semester

	Dauer des Moduls
	1 Semester

	Verbindlichkeit
	Pflicht

	Prüfungsleistung
	Bound Master’s thesis (in 2 copies) with a declaration, that a final digital text document (in the format doc, docx, odt, pdf, or rtf) has been transferred to the mentoring supervisor and that the content and wording of the thesis is entirely the own work (75%). Defense of the thesis (25%).

	Arbeitsaufwand
	900 h workload

	Fachkompetenzen / Lern- und Qualifikationsziele
	Upon completion of the Master’s thesis students are able to conduct independent research in the respective field according to given instructions on an assigned topic and record their findings. Depending on the topic, research may include laboratory work, field experiments or case studies. Students have extensive knowledge and expertise in the topic of their Master’s thesis.

	Schlüsselkompetenzen
	Upon completion of the Master’s thesis students are able to conduct independent scientific work. They have demonstrated their capacity for critical and analytical thinking; they know how to write a scientific research paper and, can present their research orally.

	Anmerkungen
	Please read the information on writing your Master’s thesis on the webpage of the Examinations Office at www.uni-hohenheim.de/exams.

	Master’s Thesis Environmental Science (3000-491)

	Lehrform
	Abschlussarbeit

	Inhalt
	-

	Anmerkungen
	The defense takes approximately 20 minutes.


[bookmark: _Toc10]Modul: Microbiological Safety within the Feed and Food Production Chain (4605-430)
	Modulverantwortung
	Prof. Dr. Ludwig Hölzle

	Bezug zu anderen Modulen
	The knowledge gained by this basic module may be completed in several other more specific modules, especially 4602-430 "Project in advanced Environmental- and Animal Hygiene", 4602-440 "Laboratory Course in Advanced Environmental- and Animal Hygiene".

	Teilnahmevoraussetzungen
	Students shall have basic knowledge in the biochemistry of carbohydrates, fats and proteins as well as in biology and genetics. For better preparation of the students, an introductory lecture is given for those participants who like to fresh up their knowledge before the module starts.

	Sprache
	englisch

	ECTS
	6

	Angebotshäufigkeit
	jedes WS

	Semesterlage
	1. Semester

	Dauer des Moduls
	1 Semester

	Verbindlichkeit
	Wahl

	Prüfungsleistung
	oral exam

	Arbeitsaufwand
	56 h Präsenz + 104 h Eigenanteil + Prüfung = 160 h Workload

	Fachkompetenzen / Lern- und Qualifikationsziele
	Students are able to understand and analyse the complex ecologic and microbial systems in soil, air and water as potential epidemiological niches for plant and animal pathogens and zoonotic agents. In addition, students are enabled to perform hygienic risk assessment during microbiocidal biotechnical processes, i.e. composting, anaerobic treatment and waste water treatment.



In the group with international students they experience the cultural differences in risk assessment and can develop their intercultural competence in this module. 



Based on these skills and knowledge absolvents are capable to play an important role as advisors in international consultant teams regarding the hygiene of biotechnical processes.

	Schlüsselkompetenzen
	critical, analytical thinking , (foreign) language skills

	Microbiological Safety within the Feed and Food Production Chain (4605-431)

	Person(en) verantwortlich
	PD Dr. Wolfgang Beyer, Prof. Dr. Ludwig Hölzle

	Lehrform
	Vorlesung

	SWS
	4

	Inhalt
	Principles of microbial morphology and physiology (bacteria, fungi, viruses), life cycles of parasites, microbiology and parasitology of vertebrates, plants, soils, water, and air; survival and inactivation of organisms; techniques for isolation and identification of organisms from soil, water and air.

A set of questions will help in exam preparation. 

	Literatur
	Brock : Biology of Microorganisms, Pearson Education International, Upper Saddle River,NJ07458Hurst, Crawford, Knudsen, McInerney, Stetzenbach: Manual of Environmental Microbiology, ASM Press, Washington, DCBush, Fernandez, Esch, Seed: Parasitism, Cambridge University Press, Cambridge


[bookmark: _Toc11]Modul: Population and Quantitative Genetics (3502-450)
	Modulverantwortung
	Prof. Dr. Karl Schmid

	Bezug zu anderen Modulen
	Keiner

	Teilnahmevoraussetzungen
	- Grundlagenkenntnisse der Genetik: Struktur und Funktion von DNA,RNA und Proteinen. Mendelsche Vererbung, genetische Rekombination
- Grundlagenkenntnisse der Statistik: Normalverteilung, Testen von Hypothesen, Mittelwerte und Varianzen

	Sprache
	englisch

	ECTS
	6

	Angebotshäufigkeit
	jedes WS

	Semesterlage
	1. Semester

	Dauer des Moduls
	1 Semester

	Verbindlichkeit
	Wahl

	Studienleistung
	Written exam (50 %)

	Prüfungsleistung
	Written exam (50 %)

	Prüfungsdauer
	120 Minuten

	Arbeitsaufwand
	56 h Präsenz + 104 h Eigenanteil + Prüfung = 160 h Workload

	Fachkompetenzen / Lern- und Qualifikationsziele
	After successfully completing the module, students can describe the genetic structure and dynamics of populations in dependence of evolutionary factors and effects of breeding. They are familiar with the genetic basis of quantitative trait variation and are able to model and interpret patterns of variation relevant for breeding.

	Schlüsselkompetenzen
	During preparation for the exams, while preparing and following up on lectures and during the exercises, students enhance their organizational skills, self-reliance, time management communication and cooperation skills. They learn and practice critical and analytical thinking in the exercises, while also being challenged with independently solving mathematical exercises.

	Anmerkungen
	The first exam (compulsory assignment) takes place midterm, the exact date is announced at the beginning of the lecture.

	Population and Quantitative Genetics (3502-451)

	Person(en) verantwortlich
	Prof. Dr. Karl Schmid

	Lehrform
	Vorlesung mit Übung

	SWS
	4

	Inhalt
	The nature of genetic variation; genetic structure of populations under random mating (Hardy Weinberg Equilibrium, Gametic linkage disequilibrium), Inbreeding (Selfing, matings of siblings, backcrossing) and outcrossing; changes of gene frequencies by selection and mutation in natural and breeding populations; Molecular population genetics and molecular evolution;



The basic model of quantitative genetics; Effect of genotype and environment on phenotypic traits; Models for genotypic traits; Components of genotypic variation; Similarity among relatives; Structure of variation among units important for breeding; Prediction of selection gain; Evolutionary quantitative genetics; Methods of genetic mapping.

	Literatur
	- Hartl, D.L., and A.G. Clark. (2006): Principles of Population Genetics (4. ed.). Sinauer Ass., Inc., Sunderland. 

- Hedrick, P.W. (2005): Genetics of Populations (3. ed.). Jones and Bartlett Publishers, Boston.

- Falconer, D.S., and T.F.C. Mackay (1996): Introduction to Quantitative Genetics (4. ed.). Longman Group Ltd., Essex.

- Lynch, M., and B. Walsh. (1998): Genetics and Analysis of Quantitative Traits. Sinauer Ass., Inc., Sunderland. 

	Anmerkungen
	Presentation of the content with a script and slides; exercises are used to improve the understanding of the material; computer labs are used to introduce students to computer programs for population genetic analysis.


[bookmark: _Toc12]Modul: Portfolio-Modul (Master) (3000-410)
	Modulverantwortung
	Prof.Dr. Michael Kruse

	Teilnahmevoraussetzungen
	Pro Studiengang kann nur ein Portfolio Modul belegt werden.

	Sprache
	deutsch/englisch

	ECTS
	7,5

	Angebotshäufigkeit
	jedes Semester

	Semesterlage
	1. Semester

	Dauer des Moduls
	n. V.

	Verbindlichkeit
	Wahl

	Studienleistung
	In dem Portfoliomodul können mit einer oder mehreren Studienleistungen insgesamt zwischen 1,0 und 7,5 ECTS credit erworben werden. Als Studienleistungen werden mit ECTS credits anerkannt (Richtlinie 25 - 30 h = 1 ECTS credit): - ein Industrie-/Behörden-/Firmenpraktikum in vor- und nachgelagerten Bereichen (einschließlich Werkstudierenden-Tätigkeit). Hierbei ergeben 20 Arbeitstage mit 20 seitigem Bericht = 6 ECTS credits. Für andere credit Anzahlen wird linear angepasst (z.B. 10 Tage + 10 Seiten Bericht = 3 credits oder 25 Tage + 25 Seiten Bericht = 7,5 credits). Eine Genehmigung des Praktikums oder des Betriebes ist nicht erforderlich. Das Praktikum kann auch vor dem Studium abgelegt worden sein. Der Bericht samt Praktikumsbescheinigung ist bei einem Prüfungsberechtigten (i.d.R. Prof.) abzugeben. Dieser prüft den Bericht und bestätigt dem Studiendekan, dass der Bericht angenommen ist und schlägt die Anzahl der zu vergebenden ECTS Punkte vor. Seitens der Fakultät gibt es außer der Seitenzahl keine weiteren Vorgaben für den Bericht. Es ist ratsam, vor Erstellung des Berichts den Prüfungsberechtigten nach seinen Vorgaben zu fragen und diese zu berücksichtigen. Der Studiendekan kann eine Bestätigung darüber ausstellen, dass das Praktikum als Studienleistung anerkannt wird. Das Praktikum kann maximal einmal geteilt werden. Landwirtschaftliche Praktika selbst können im Master nicht angerechnet werden. - Individuelles Forschungspraktikum (d.h. der/die Studierende wird z.B. in die Bearbeitung eines wissenschaftlichen Projekts in einem Institut bzw. einer Forschungseinrichtung integriert). Beispiel für 6 ECTS credits: 20 Arbeitstage mit 20 seitigem Bericht oder Arbeitstagebuch, Projektbeschreibung mit Fragestellungen, angewendete Methoden und ggf. Teilergebnisse. Der Bericht ist bei einem Prüfungsberechtigten (i.d.R. Prof.) abzugeben. Dieser prüft den Bericht und bestätigt dem Studiendekan, dass der Bericht angenommen ist und schlägt die Anzahl der zu vergebenden ECTS Punkte vor. - Hausarbeit/Literaturarbeit über ein wissenschaftliches Thema (5 - 10 Seiten je ECTS credit). - Summerschools für postgraduierte Studierende. (ECTS nach Absprache mit einem Hochschullehrer) - Fortbildungsveranstaltungen wissenschaftlicher Gesellschaften für postgraduierte Studierende. (ECTS nach Absprache mit einem Hochschullehrer) - Fachspezifische Sprachkurse (insges. max. 2 ECTS credits). - Fortbildungen im Bereich „Soft Skills“ mit erkennbarem Bezug für das gewählte Studienfach (insges. max. 2 ECTS credits). - FIT-Tutorenausbildung (insges. max. 3 ECTS credits). Das Abhalten des Tutoriums kann nicht anerkannt werden, wenn es im Rahmen eines HiWi-Vertrags erfolgte.  - Kurse zu Statistischer Programmierung oder zu Statistikprogrammen (insges. max. 2 ECTS credits). - Leistungsscheine der Virtuellen Akademie Nachhaltigkeit werden mit den darin ausgewiesen Credits anerkannt. Die Leistungsscheine werden durch eine elektronische Klausur in Hohenheim oder einer anderen Partner-Hochschule des Projektes erworben: https://www.va-bne.de/index.php/de/studierende/beteiligte-hochschulen-2 und durch Prof. Bieling bestätigt.  Der Studiendekan ist bevollmächtigt, im Einzelfall und auf Antrag des/der Studierenden und mit Befürwortung eines Hochschullehrers, weitere Leistungen anzuerkennen.  - Tätigkeiten in Rahmen einer Beschäftigung (HiWi) an Forschungseinrichtungen der Universität Hohenheim, werden nicht als Studienleistungen anerkannt. - In Streitfällen bzgl. der Anerkennung von Studienleistungen entscheidet der Prüfungsausschuss.

	Prüfungsleistung
	keine

	Modulprüfung
	Die ECTS werden durch den zuständigen Studiendekan Prof. Dr. Michael Kruse aufgrund der vorgelegten Bescheinigungen bzw. auf Empfehlung der betreuenden Hochschullehrer vergeben. Bitte kommen Sie hierzu in die Sprechstunde, Mo. 12 - 13 Uhr (Inst. f. Pflanzenzüchtung (350), Fruwirthstraße 21, 1. Stock, links) und bringen Ihre Bescheinigungen mit. Die dort erhaltene Bescheinigung über die anerkannten Leistungen geben Sie dann beim Prüfungsamt ab. Das Modul kann mit 1 - 7,5 ECTS credits abgeschlossen und bestanden werden. Das Modul ist unbenotet.

	Arbeitsaufwand
	56 h Präsenz + 104 h Eigenanteil + Prüfung = 160 h Workload

	Fachkompetenzen / Lern- und Qualifikationsziele
	Nach Abschluss des Moduls sind die Studierenden in

der Lage,

- die Grundlagen wissenschaftlichen Arbeitens zu benennen.

- interdisziplinäre Schnittstellen bzgl. ihres Studiengangs zu identifizieren und zu beschreiben

- eigene Wissenslücken zu erkennen und selbständig zu schließen.

- unter Anleitung ein wissenschaftliches Projekt zu planen und durchzuführen.

- Ergebnisse wissenschaftlichen Arbeitens schriftlich festzuhalten und diese im Rahmen einer Präsentation wiederzugeben.

	Schlüsselkompetenzen
	Das Modul vermittelt Schlüsselkompetenzen in unterschiedlichen Bereichen, je nach inhaltlicher Ausrichtung. Zu nennen sind vor allem: Die Befähigung zum selbständigen (wissenschaftlichen) Arbeiten und zur effektiven Informationsbeschaffung und Informationsanalyse durch das selbstständige Erarbeiten eines Themas. Teamfähigkeit, Selbst- und Fremdorganisation und planerische Fähigkeiten durch die Arbeit in Gruppen, Forschungsteams, oder durch ein Praktikum in einem Betrieb, sowie durch die selbstständige Organisation der Tätigkeiten in diesem Modul durch die Studierenden.

	Anmerkungen
	Das Modul ist unbenotet. Es bleibt daher bei der Bildung des Notendurchschnitts unberücksichtigt.
Eine Anmeldung zur Prüfung dieses Moduls im Prüfungsamt ist nicht erforderlich. Die vom Studiendekan ausgestellte Bescheinigung wird nach Abschluss des Moduls im Prüfungsamt abgegeben.

Bei offenen Fragen kommen Sie in die offene Sprechstunde des Studiendekans montags 12:00 - 13:00 Uhr (Inst. f. Pflanzenzüchtung (350), Fruwirthstraße 21, 1. Stock, links). Schreiben Sie bitte keine e-Mails direkt an den Studiendekan!


[bookmark: _Toc13]Modul: Project in Landscape Ecology (3201-610)
	Modulverantwortung
	Prof. Dr. Frank Schurr

	Teilnahmevoraussetzungen
	Ökologische und methodische Kenntnisse wie sie in den Pflichtmodulen des MSc Landscape Ecology vermittelt werden.
Bitte beachten Sie dass die Teilnahme an einer Einführungsveranstaltung verpflichtende Voraussetzung für das Modul ist. Diese Einführungsveranstaltung wird im Vorlesungsverzeichnis unter "Introduction to Methods in Landscape and Plant Ecology" angekündigt.

	Sprache
	englisch

	ECTS
	6

	Angebotshäufigkeit
	jedes WS

	Semesterlage
	1. Semester

	Dauer des Moduls
	1 Semester

	Verbindlichkeit
	Wahl

	Modulprüfung
	written

	Arbeitsaufwand
	56 h Präsenz + 104 h Eigenanteil + Prüfung = 160 h Workload

	Fachkompetenzen / Lern- und Qualifikationsziele
	The participants work on a specific ecological research project either individually or in a group of two participants. This project can comprise field work, experiments or modelling. By conducting this research project, the students enhance their ability to answer ecological questions with scientific methods.

	Schlüsselkompetenzen
	The participants deepen their skills in work organization and time management. They learn how to synthesize current knowledge based on the use of literature databases. Moreover, they practice their skills in scientific writing.

	Project in Landscape Ecology (3201-611)

	Person(en) verantwortlich
	Prof. Dr. Frank Schurr

	Lehrform
	Projekt/Projektarbeit

	SWS
	4

	Inhalt
	.


[bookmark: _Toc14]Modul: Quantitative Methods in Biosciences (3402-420)
	Modulverantwortung
	Prof. Dr. Hans-Peter Piepho

	Bezug zu anderen Modulen
	The methods covered by this module enable you to make an informed choice anong different statistical methods, when it comes to the design and analysis of your own survey or experiment. 

Notice: compulsory for the specifications "Plant" and "Animal"

	Teilnahmevoraussetzungen
	A first course in statistics

	Sprache
	englisch

	ECTS
	6

	Angebotshäufigkeit
	jedes WS

	Semesterlage
	1. Semester

	Dauer des Moduls
	1 Semester

	Verbindlichkeit
	Pflicht

	Prüfungsleistung
	Written exam (100 %)

	Prüfungsdauer
	120 Minuten

	Arbeitsaufwand
	56 h Präsenz + 104 h Eigenanteil + Prüfung = 160 h Workload

	Fachkompetenzen / Lern- und Qualifikationsziele
	After successfully completing this module, participants have a profound knowledge of basic statistical methods and concepts. They can apply advanced quantitative methods as used in either the biosciences or in economy. They are able to make informed use of up-to-date computing tools.

	Schlüsselkompetenzen
	During preparation for the exam, while preparing and following up on lectures and while participating in the laboratory, participants practice self-reliance and time management. The successful participant is able to identify and apply suitable basic statistical methods for his or her own survey and experiment. Key concepts are understood so that the participant is well equipped to professionally communicate with a statistician about his/her planned experiment or survey both at the design stage and the analysis stage.

	Anmerkungen
	It is necessary to register per ILIAS for the participation in this module.

	Quantitative Methods in Biosciences (3402-421)

	Person(en) verantwortlich
	Prof. Dr. Hans-Peter Piepho

	Lehrform
	Vorlesung mit Laborübungen

	SWS
	4

	Inhalt
	Descriptive statistics, survey sampling, simple tests, Type I and Type II errors, confidence intervals, linear regression and correlation, residuals, analysis of variance, c2-tests, factorial analysis of variance, multiple linear regression, polynomial regression, nonlinear regression.



Lecture. Lab work will be done using a pocket calculator and the SAS statistical package.

	Literatur
	Lecture notes.

Mead, R., Curnow, R. N., Hasted. A. M. 1993. Statistical methods in agriculture and experimental biology. 2nd edition. Chapman & Hall, London. 

Rees, D.G. 1985. Essential statistics. Chapman and Hall, London.



	Anmerkungen
	http:// www.uni-hohenheim.de/bioinformatik/lehre/module/module.html 

Notice: First time offered in WS 07/08!


[bookmark: _Toc15]Spezialisierung: Climate Change
[bookmark: _Toc16]Modul: Climate Change Impacts, Adaptation and Mitigation (3005-420)
	Modulverantwortung
	Prof. Dr. Andreas Fangmeier, Prof. Dr. Claudia Bieling

	Teilnahmevoraussetzungen
	Restrictions:	90 students.
The tuition fee is 12.750 DKK for EU citizens (corresponds to approximately 1.700 euros) and 26.850 DKK for non-EU citizens (corresponds to approximately 3.600 euros). Only EnvEuro students are exempted from this fee.

	Sprache
	englisch

	ECTS
	15

	Angebotshäufigkeit
	jedes WS

	Semesterlage
	3. Semester

	Dauer des Moduls
	1 Semester

	Verbindlichkeit
	Pflicht

	Prüfungsleistung
	continuous assessment and electronic exam (weight: 50% exercises 50% written exam)

	Arbeitsaufwand
	412 hours

	Fachkompetenzen / Lern- und Qualifikationsziele
	After completion of the module, students have a solid understanding of climate change impacts and the students have the knowledge and tools to devise effective and cost-effective strategies for climate change adaptation and mitigation on a global, sectoral and local scale. After completing the course the student should be able to:



Knowledge: 

- Identify the natural and anthropogenic drivers of climate change

- Summarise the direct observations of climate change

- Describe the impacts of climate change for agriculture, forestry, ecosystems, water resources, society and human health

- Refer to common climate change models and scenarios



Skills:

- Assess the cross-sectoral impacts of climate change in designated areas

- Select and apply relevant managerial and economic tools to analyse the options, constraints, costs and benefits for climate change adaptation

- Compare the effectiveness and cost-effectiveness of different climate change mitigation strategies and policy instruments

	Schlüsselkompetenzen
	Students practice time management and self-reliance while learning for the exam and preparing and following up on lectures. 
- Discuss the ecological, social and economic aspects of climate change impacts, adaptation and mitigation on a global, sectoral and local scale
- Cooperate and work independently to devise effective and cost-effective strategies for climate change adaptation and mitigation on a global, sectoral and local scale
- Evaluate the regulatory instruments and reflect on the need for social change
- Communicate knowledge to stakeholders and decision makers

	Anmerkungen
	Internet based E-learning module with weekly deadlines. The course can be followed from anywhere in the world (internet access is required).
For more detailed information about the course see: www.climate-change.dk

	Climate Change Impacts, Adaptation and Mitigation (3005-421)

	Person(en) verantwortlich
	 Christian Bugge Henriksen

	Lehrform
	E-Learning

	SWS
	10

	Inhalt
	Climate Change Impacts, Adaptation and Mitigation is an interdisciplinary E-learning course offered by the University of Copenhagen in close cooperation with the Danish Meteorological Institute, UC Berkeley and Australian National University.



Through distance learning it is available everywhere, and it is open for MSc students and continuing education students with a relevant BSc background in natural science, social science and economics.



The focus of the course is climate change impacts and the human response to climate change, including efforts to adapt to climate change, as well as efforts to avoid or reduce the negative impacts of climate change. Using the IPCC Fourth Assessment Report as the main reference together with recent complementary and contrasting findings, the relevant managerial and economic tools are applied to analyse and discuss the different aspects of climate change.



The course is divided in four main parts. In the first part of the course the E-learning platform is introduced and a basic understanding of the physical science of climate change is given, together with a brief introduction to the ongoing climate change debate. Natural and anthropogenic drivers, and direct observations of recent climate change are presented. Different climate change models and scenarios are presented and discussed in relation to future climate change projections.



In the second part of the course the impacts of climate change and potential adaptation strategies in different sectors are presented. After a short introduction to adaptive managemen and adaptive capacity, the climate change impacts and adaptation practices for ecosystems, land use, water resources, society and human health are presented and discussed in relation to both options, constraints, costs and benefits.



The third part of the course deals with different climate change mitigation strategies. First, a number of strategies are presented, including carbon sequestration, transition to carbon neutral energy sources, geo-engineering as well as measures to increase energy efficiency. Afterwards, it is analyzed and discussed which of the strategies for climate change mitigation are the most effective and cost-effective, both on a global scale and in various regions of the world.



In the fourth and final part of the course the focus is climate change policy and social change. First, the current status of international climate change negotiations is discussed. Afterwards, the regulatory instruments that may be applied to achieve climate change policy goals are presented. Finally, the course ends with a discussion of the need for voluntary agreements and social change in order to reduce the negative impacts of climate change.

	Literatur
	Course material consists of selected texts as well as audio and video files, which will be made available on the course pages at absalon.ku.dk.

	Anmerkungen
	For more detailed information about the course see: www.climate-change.dk 


[bookmark: _Toc17]Modul: Environmental Modeling (3103-510)
	Modulverantwortung
	Prof. Dr. Thilo Streck

	Bezug zu anderen Modulen
	Participation is useful for students who want to gain some insight in computer-based analysis of environmental systems. Possible follow-up module: 3103-450 Spatial data analysis with GIS.

	Teilnahmevoraussetzungen
	REGISTRATION FOR THIS MODULE THROUGH THE ILIAS SYSTEM IS MANDATORY.

	Sprache
	englisch

	ECTS
	6

	Angebotshäufigkeit
	jedes WS

	Semesterlage
	3. Semester

	Dauer des Moduls
	1 Semester

	Verbindlichkeit
	Wahlpflicht

	Modulprüfung
	written

	Prüfungsdauer
	120 Minuten

	Arbeitsaufwand
	56 h Präsenz + 104 h Eigenanteil + Prüfung = 160 h Workload

	Fachkompetenzen / Lern- und Qualifikationsziele
	Students learn to analyse and model environmental systems. Emphasis is put on matter cycles and the fate of environmental chemicals in agro-ecosystems. Students are able to set up simple system analytical models for environmental problems. They can run simulations and can interpret thei results. They are able to become acquainted with more complex state-of-the-art-models.

	Anmerkungen
	PARTICIPATION IN THE COMPUTER EXERCISES IS MANDATORY.
You will not be allowed to take the exam if not having participated regularly in the computer exercises.

	Environmental Modeling (lecture) (3103-511)

	Person(en) verantwortlich
	Prof. Dr. Thilo Streck

	Lehrform
	Vorlesung

	SWS
	2

	Inhalt
	Analysis of agro-ecosystems dynamics with emphasis on matter cycles

- Environmental systems analysis

- Mathematical modelling of dynamic systems

- Applications (predator-prey systems, matter cycles, plant growth, fate of environmental chemicals, global change, spatial modeling)



	Literatur
	Deaton, M.L. and J.I. Winebreake. Dynamic Modeling of Environmental Systems. Springer, New York, Berlin, 1999.

Müller, C. Modelling Soil-Biosphere Interactions. CABI Publishing, Wallingford, UK, 2000.



	Environmental Modeling (computer exercises) (3103-512)

	Person(en) verantwortlich
	Prof. Dr. Thilo Streck

	Lehrform
	Übung

	SWS
	2

	Inhalt
	Analysis of agro-ecosystems dynamics with emphasis on matter cycles

- Environmental systems analysis

- Mathematical modelling of dynamic systems

- Applications (predator-prey systems, matter cycles, plant growth, fate of environmental chemicals, global change, spatial modeling)



ILIAS registration at

https://ilias.uni-hohenheim.de/goto.php?target=cat_40573&client_id=UHOH

	Literatur
	Deaton, M.L. and J.I. Winebreake. Dynamic Modeling of Environmental Systems. Springer, New York, Berlin, 1999.

Müller, C. Modelling Soil-Biosphere Interactions. CABI Publishing, Wallingford, UK, 2000.




[bookmark: _Toc18]Modul: Global Change Issues (3202-420)
	Modulverantwortung
	Prof. Dr. Andreas Fangmeier

	Teilnahmevoraussetzungen
	Extremely important: you have to be present on the first day of the module (i.e. 18 October 2018 at 14:00 in lecture hall 20) in order to be enroled for the module. This is mandatory because of organisational reasons. We will not accept any student for the module who is not present on 18 October 2018.

General requirements: Ability to think in an interdisciplinary way, background knowledge in natural sciences at least at Bachelor level, basic knowledge and interest in social sciences and economy, readiness for active contribution of knowledge from the students home countries.

	Sprache
	englisch

	ECTS
	6

	Angebotshäufigkeit
	jedes WS

	Semesterlage
	3. Semester

	Dauer des Moduls
	1 Semester

	Verbindlichkeit
	Wahlpflicht

	Prüfungsleistung
	written exam

	Prüfungsdauer
	90 Minuten

	Arbeitsaufwand
	56 h Präsenz + 104 h Eigenanteil + Prüfung = 160 h Workload

	Fachkompetenzen / Lern- und Qualifikationsziele
	The aim of the module is to give a solid understanding of global change with focus on global climate change, its impacts on ecosystems and ecosystem services, and the consequences for the human society. We would like to emphasize that this module deals with the natural science aspect of global change and global climate change rather than with economic issues related to climate change. Nevertheless, mitigation and adaptation strategies as well as current approaches in international treaties are taught. After completing the course the student should be able to:



Knowledge:

The students know the drivers of global change, in particular global climate change. They understand the perturbations of the global carbon, nitrogen, and water cycles and can distinguish between natural and human impact. The students understand the effects of climate change on natural and anthropogenic (mainly agricultural) ecosystems and the most important feedbacks between ecosystem traits and climatic conditions and the threat to ecosystems services and the potential impacts on the human society. The students know the international treaties to combat climate change and understand mitigation and adaptation options to climate change. The students are aware about the methodological tools in investigate global change and its impacts and feedbacks.



Skills:

The students can combine knowledge from different disciplines to analyse the extent and the consequences of climate change. They can think across scales both in time and space to valuate global change issues. They can judge about the severity of climate change and its effects compared to other drivers of ecosystem performance and services. 

The students are able to perform experimental research on climate change impacts. They are able to acquire, evaluate and summarize information from scientific literature and to combine information from different sources, they can prepare and give scientific presentations.

	Schlüsselkompetenzen
	The structure of the module provides the following competences:
The students are able to discuss ecological, social, political and economic aspects of global change. They are able to develop and communicate mitigation and adaptation strategies. 
They are able to co-operate and to work independently. They can evaluate regulatory measures and treaties and suggest improvements.
The students acquire intercultural competence by working in groups with international students.

	Anmerkungen
	Module is expected to be offered again in WS 2020/21

	Introduction to Global Change (3202-421)

	Person(en) verantwortlich
	Prof. Dr. Andreas Fangmeier

	Person(en) begleitend
	Dr. Jürgen Franzaring, Dr. Andreas Klumpp, apl ProfDr Petra Högy, Dr. Iris Schmid, Dr. Olga-Cristina Calvo-Weimar

	Lehrform
	Vorlesung

	SWS
	2

	Inhalt
	Introduction to Global Change is a lecture introducing to the students the most important current knowledge on global change. The focus is on global climate change, its causes and consequences with more emphasis on natural science than on social science and economy.



Contents of the lectures cover:



- Introduction and structure of the module

- Human population

- Land-use change

- Greenhouse gas emissions

- The concept of radiative forcing

- Global warming !?

- Sea level rise

- Global water cycling and future projections

- Effects on ecosystems

- Effects on agriculture

- Health impacts

- Mitigation options

- International legislation

- Emission trading



	Literatur
	Literature on global change is numerous and almost immediately outdated when recommendations are written down somewhere. Nevertheless, as basic literature for understanding the current state of the art in science and recommendations to policy makers the latest reports of the IPCC are recommended (download at http://ipcc.ch/). Further literature is provided on the ILIAS e-learning platform

	Anmerkungen
	Course material is provided via the ILIAS e-learning platform.

	Seminar on Global Change (3202-422)

	Person(en) verantwortlich
	Prof. Dr. Andreas Fangmeier

	Person(en) begleitend
	Dr. Jürgen Franzaring, apl ProfDr Petra Högy, Dr. Iris Schmid, Dr. Olga-Cristina Calvo-Weimar

	Lehrform
	Seminar

	SWS
	1

	Inhalt
	This seminar is thought to complement the lecture "Introduction to Global Change" with some most recent findings from current publications in the scientific literature. The actual content will vary from year to year but may cover issues such as the latest findings on disturbance of the global carbon cycle and its implications for climate, ecological footprints, state of international negotiations, case studies on climate change effects on selected ecosystems, ecosystem services, habitats etc. 



The students will prepare a powerpoint presentation including a handout on one topic, they will present and discuss it and get feed-back not only on the scientific content but also on the didactics of their presentation. 

	Literatur
	ever changing and updated; students are assisted to find relevant literature and other sources; sources will be made available via the ILIAS e-learning platform.

	Anmerkungen
	Course material is provided via the ILIAS e-learning platform.

	Experiments on Global Change (3202-423)

	Person(en) verantwortlich
	Prof. Dr. Andreas Fangmeier

	Person(en) begleitend
	Dr. Jürgen Franzaring, apl ProfDr Petra Högy, Dr. Iris Schmid

	Lehrform
	Praktikum

	SWS
	1

	Inhalt
	Experiments on Global Change is covered by a small but nice greenhouse experiment in which one of the most important resources to plant growth - water - is manipulated. At the same time, water shortage is one of the major expected side effects of climate change in many areas and therefore represents a nice example to study climate change effects. The students will analyse the response of C3 and C4 species to water shortage and learn about water cycling, water use efficiency and physiological adaptation of vegetation to resource deficiency. Furthermore, they will do cuvette experiments with increasing atmospheric CO2 concentrations to evaluate primary plant responses to elevated CO2. 

	Anmerkungen
	Information, manuals, and the results of the experiments (students' presentations) are made available via the e-learning platform ILIAS


[bookmark: _Toc19]Modul: Weather and Climate Physics (1201-630)
	Modulverantwortung
	Prof. Dr. Volker Wulfmeyer

	Teilnahmevoraussetzungen
	-

	Sprache
	englisch

	ECTS
	6

	Angebotshäufigkeit
	jedes WS

	Semesterlage
	3. Semester

	Dauer des Moduls
	1 Semester

	Verbindlichkeit
	Wahlpflicht

	Modulprüfung
	Written examination

	Prüfungsdauer
	120 Minuten

	Arbeitsaufwand
	56 h attendance + 112 h independent study = 168 h workload

	Fachkompetenzen / Lern- und Qualifikationsziele
	The students have knowledge of the physical variables and pro-cesses related to the earth system and are familiar with the underlying mathematical equations and formulations. They are able independently to apply these equations in order to solve physical problems. They know the principles of physical modeling and understand the content of complex equations. The students have the physical understanding required to specify the state and the ongoing processes of the earth system. They have the expertise of analytical thinking and are able to quantitatively solve problems in natural science.

	Anmerkungen
	Maximum number of participants: 10

	Weather and Climate Physics, Lecture (1201-631)

	Person(en) verantwortlich
	Prof. Dr. Volker Wulfmeyer

	Lehrform
	Vorlesung

	SWS
	2

	Inhalt
	The order of the topics relates to the chain of processes of the earth system: beginning with the sources of energy, followed by the transport of energy by radiation and ending with thermody-namic processes and thereby caused mass flows. 

The following topics will be discussed in detail:

- Nuclear physics (equivalence of energy and mass; mass defect; nuclear fusion; radioactivity; isotopes; mass spectrometry)

- Physics of atoms and molecules (emission and absorption of electromagnetic waves; spectra of atoms, molecules and solid bodies; spectrum analysis)

- Radiation (Planck’s law of radiation; transmission; scattering)

- Thermodynamics (diffusion; heat transport processes; energet-ics of phase transitions of water; sensible und latent heat; enthal-py; entropy; thermodynamic equilibrium)

- Mass flows (laminar and turbulent flow; Reynolds number; Navier-Stokes-equation; flow in a moving reference system; flow in porous matter)

	Weather and Climate Physics, Exercise (1201-632)

	Person(en) verantwortlich
	Prof. Dr. Volker Wulfmeyer

	Lehrform
	Übung

	SWS
	1

	Inhalt
	Solution of assigned physical problems related to the contents of the lecture.

	Weather and Climate Phyics, Practical  (1201-633)

	Person(en) verantwortlich
	Prof. Dr. Volker Wulfmeyer

	Lehrform
	Praktikum

	SWS
	1

	Inhalt
	Performance and evaluation of physical experiments related to the contents of the lecture.


[bookmark: _Toc20]Spezialisierung: Ecosystems and Biodiversity
[bookmark: _Toc21]Modul: Biodiversity, Plant and Animal Genetic Resources (4906-420)
	Modulverantwortung
	apl ProfDr Frank Rasche

	Teilnahmevoraussetzungen
	Knowledge of basic principles of plant and animal production.

	Sprache
	englisch

	ECTS
	7,5

	Angebotshäufigkeit
	jedes SS

	Semesterlage
	2. Semester

	Dauer des Moduls
	4 Wochen (Block 2)

	Verbindlichkeit
	Wahlpflicht

	Modulprüfung
	written

	Prüfungsdauer
	120 Minuten

	Arbeitsaufwand
	70 h Präsenz + 130 h Eigenanteil + Prüfung = 200 h Workload

	Fachkompetenzen / Lern- und Qualifikationsziele
	Students are familiar with the complexity and importance of biodiversity not only related to natural, but also to agricultural ecosystems, i.e. ecosystems affected by human activities. 



They can apply the principles of genetics on genetic resources and can apply methods for the description of plant and animal genetic diversity. They can assess different methods for conservation of biodiversity and for the utilization practiced by farmers. Furthermore, students are familiar with the problems of biodiversity erosion, the potential of underexploited and neglected crops and animals, and the issue of property rights of genetic resources.

They can analyse and improve strategies for the conservation of biodiversity.

	Schlüsselkompetenzen
	Graduates will acquire expertise to permit the competent application of technical knowledge and are of use in the solution of practical problems. Participants will adopt needful skills in fields such as analytical thinking, organization, working independently, (foreign) language proficiency, oral expression, team spirit.

	Anmerkungen
	Das Modul ist teilnehmerbeschränkt (maximal 36 Studierende).

	Biodiversity, Plant and Animal Genetic Resources (4906-421)

	Person(en) verantwortlich
	apl ProfDr Frank Rasche

	Lehrform
	Vorlesung mit Seminar und Exkursion

	SWS
	5

	Inhalt
	As an interdisciplinary effort, this module gives an overview of fundamental aspects of biodiversity in natural and agricultural ecosystems in the tropics (incl. definitions, concepts). The lectures deal with: general aspects of diversity (genetic structure of populations, parameters for genetic diversity within and between populations, molecular markers as tools for assessment of genetic diversity; and economic value of biodiversity), plant genetic resources - PGR (underexploited/neglected PGR, exploration and collection, ex situ and in situ conservation, seed physiology aspects, farmers' knowledge on plant diversity, diversity of crop species, utilisation of PGR in plant breeding) and animal genetic resources - AGR (status and documentation, characterization, conservation of AGR and utilization in breeding; economic valuation of farm AGR). Further themes are the economic evaluation of agrobiodiversity, wildlife utilization and management, as well as genetic resources of rhizosphere microorganisms.



Lectures and discussions, seminars and/or posters prepared by students under supervision, excursion; powerpoint presentations, video, handouts.

	Literatur
	Martin, K. 2002. Ökologie der Biozönosen. Springer, Berlin.



	Anmerkungen
	Das Modul ist teilnehmerbeschränkt (maximal 36 Studierende).


[bookmark: _Toc22]Modul: Boden- und vegetationskundliche Geländeübung (3101-570)
	Modulverantwortung
	apl ProfDr Ludger Herrmann

	Bezug zu anderen Modulen
	Voraussetzung ist die vorherige Teilnahme an 3201-620 Vegetation und Böden Mitteleuropas

	Teilnahmevoraussetzungen
	Die Teilnahme ist auf 16 Studierende beschränkt. Bevorzugt werden Studierende der Masterstudiengänge Bodenwissenschaften und Landscape Ecology.

	Sprache
	deutsch/englisch

	ECTS
	7,5

	Angebotshäufigkeit
	jedes SS

	Semesterlage
	2. Semester

	Dauer des Moduls
	4 Wochen (Block 3)

	Verbindlichkeit
	Wahlpflicht

	Prüfungsleistung
	schriftliche Ausarbeitung in Form eines Kartierberichts (50%) und schriftliche Ausarbeitung in Form eines Exkursionsprotokolls (50%)

	Arbeitsaufwand
	128 h Geländeübungen + 32 h Bericht- und Protokollerstellung = 160 h Arbeitszeit

	Fachkompetenzen / Lern- und Qualifikationsziele
	Nach erfolgreichem Abschluss dieses Moduls können die Studierenden Methoden der Boden- und Vegetationskartierung erklären und anwenden. Sie können grundlegende Boden- und Vegetationstypen erkennen und erläutern. Die Studierenden können Kartierungsergebnisse Bild- und GIS-basiert auswerten. Sie können typischen Standorten Mitteleuropas ihre biophysikalische Ausstattung und die Landnutzung zuordnen. Sie können standortkundliche Felderhebungen planen und auswerten.

	Schlüsselkompetenzen
	Durch die Vorlesungsvor- und Nachbereitung erlernen und trainieren die Studierenden selbstständiges Arbeiten und kritisches, analytisches Denken. Bei der Erstellung der Berichte und Protokolle erlernen die Studierenden die Informationsbeschaffung, das Strukturieren von Wissen und Informationen und die schriftliche Ausdrucksfähigkeit. Durch das selbstständige Erarbeiten eines Themas erlernen die Studierenden Selbstmotivation, Organisationsfähigkeit und interdisziplinäres Denken. Durch die Gruppenarbeit bauen die Studierenden ihre Teamfähigkeit und ihre Kommunikationsfähigkeit, sowie ihre Selbst- und Fremdorganisation aus. Durch den Vortrag bauen die Studierenden ihre mündliche Ausdrucksfähigkeit aus, sie erlernen den Wissenstransfer und trainieren das Visualisieren von Ergebnissen.

	Anmerkungen
	Die Unterrichtssprache hängt von den Studierenden ab, wenn ein oder mehrere Studierende kein Deutsch sprechen wird alles in Englisch gehalten. Dieses Modul ist sehr geländebetont und erfordert eine gewisse physische Kondition. Geländetaugliche Ausrüstung sowie die Bereitschaft einen eigenen finanziellen Beitrag (ca. 150€) zu leisten, sind Voraussetzung für die Teilnahme.
Die Teilnahme ist beschränkt auf 16 Studierende. Die Anmeldung erfolgt über ILIAS. Bevorzugt werden Studierende für die dieses Modul eine Wahlpflichtveranstaltung ist: Erste Priorität Vertiefung Bodenwissenschaften und Landschaftsökologie, zweite Priorität EnvEuro. Frei bleibende Plätze werden an Studierende verteilt, die im selben Semester das Modul 3201-620 Vegetation und Böden Mitteleuropas belegt hatten.

	Geländeübung zur Boden- und Vegetationskartierung (3101-571)

	Person(en) verantwortlich
	apl ProfDr Klaus Schmieder, apl ProfDr Ludger Herrmann, Prof. Dr. Thilo Rennert

	Lehrform
	Geländeübung

	SWS
	2

	Inhalt
	Diese Veranstaltung vermittelt grundlegende Kenntnisse zu boden- und vegetationskundlichen Kartiertechniken, von der Geländeaufnahme bis zur Auswertung. 

Sie findet an jährlich wechselnden Standorten überwiegend in Baden-Württemberg statt und ist in der Regel mit laufenden Forschungsprojekten verknüpft.

	Literatur
	Schlichting et al. 1995: Bodenkundliches Praktikum. Blackwell.

Ellenberg 1996: Vegetation Mitteleuropas. Ulmer.

	Anmerkungen
	Diese Lehrveranstaltung setzt eine gewisse körperliche Fitness voraus, insbesondere zur Begehung steileren oder feuchteren Geländes und zur bodenkundlichen Kartierung mit Pürckhauer-Bohrstöcken. Eigene Geländeausrüstung (Schuhe, Regenkleidung) wird vorausgesetzt. Die normalen Verletzung- und Gesundheitsrisiken bei Geländearbeiten sind zu beachten. Es wird ein finanzieller Eigenbeitrag von ca. 100€ für den Geländeaufenthalt (Übernachtung und Verpflegung) erwartet.

	GIS-Anwendungen zur Kartierung von Böden und Vegetation (3101-572)

	Person(en) verantwortlich
	apl ProfDr Klaus Schmieder, apl ProfDr Ludger Herrmann

	Lehrform
	Übung

	SWS
	1

	Inhalt
	Diese Übung dient der Auswertung der Geländeaufnahmen in 3101-571 ("Kartierübungen").

Zur Auswertung werden Fernerkundungsdaten, Bildverarbeitung sowie geographische Informationssysteme (GIS) genutzt.

	Literatur
	Albertz 2015: Einführung in die Fernerkundung. WBG.

	Anmerkungen
	Die Grundlagen für die hier genutzten Auswertetechniken werden im Modul 3201-620 gelegt. Die Übung ist Voraussetzung für die Berichterstellung zu 3101-571. 

	Geländeübung zur standortskundlichen Ansprache von Landschaften in Mitteleuropa (3101-573)

	Person(en) verantwortlich
	apl ProfDr Klaus Schmieder, apl ProfDr Ludger Herrmann, Prof. Dr. Thilo Rennert

	Lehrform
	Übung

	SWS
	2

	Inhalt
	Diese Übung stellt 8 repräsentative Landschaften Mitteleuropas inklusive der Alpen in Österreich vor. Dabei werden sowohl Böden, Vegetation und deren Interaktion als auch die Standortseignung für verschiedene Nutzungen erarbeitet.

	Literatur
	Geyer/Gwinner 2011: Geologie Baden-Württembergs. Schweizerbart.

Ellenberg 1996: Vegetation Mitteleuropas mit den Alpen. Ulmer.

	Anmerkungen
	Diese Veranstaltung findet komplett im Gelände statt. Physische Fitness ist insbesondere für den Alpenteil Voraussetzung. Eigene Geländeausrüstung (festes Schuhwerk, Regenkleidung, Rucksack) ist notwendig. Ein Eigenbeitrag von ca. 200€ für Unterkunft und Verpflegung wird erwartet.


[bookmark: _Toc23]Modul: Combining Ecological Models and Data (3201-590)
	Modulverantwortung
	Prof. Dr. Frank Schurr, Dr. Jörn Pagel

	Bezug zu anderen Modulen
	This module prepares for modelling-based projects in the module Project in Landscape Ecology (3201-610).

	Teilnahmevoraussetzungen
	Participants need a basic understanding of population dynamics and experience with the programming language R as acquired in the module Landscape Ecology (3201-560) or equivalent courses.

	Sprache
	englisch

	ECTS
	7,5

	Angebotshäufigkeit
	jedes SS

	Semesterlage
	2. Semester

	Dauer des Moduls
	4 Wochen (Block 1)

	Verbindlichkeit
	Pflicht

	Arbeitsaufwand
	70 h Präsenz + 130 h Eigenanteil + Prüfung = 200 h Workload

	Fachkompetenzen / Lern- und Qualifikationsziele
	The module provides an overview of modelling approaches in the environmental and ecological sciences and introduces modern statistical methods that can be used to parameterize and evaluate such models with empirical data. A range of examples deepens the understanding of theoretical concepts in landscape and population ecology. Hands-on exercises familiarize the participants with the practical basics of scientific programming.

	Schlüsselkompetenzen
	Participants gain insights into the iterative process of formulating quantitative models and confronting them with empirical data as an integral part of the scientific method. They learn that the awareness and communication of uncertainties, which are attached to any study results and derived predictions, are crucial in both scientific and professional projects. Course projects improve their skills in work organization, data management and (in particular graphical) presentation of own findings.

	Anmerkungen
	Participants are required to register for this module on ILIAS before 30th March 2020.

	Combining Ecological Models and Data (3201-591)

	Person(en) verantwortlich
	Prof. Dr. Frank Schurr

	Lehrform
	Übung

	SWS
	5

	Inhalt
	.


[bookmark: _Toc24]Modul: Intensive Course Landscape Ecology (3201-600)
	Modulverantwortung
	Prof. Dr. Frank Schurr

	Teilnahmevoraussetzungen
	Ecological knowledge and statistical skills equivalent to the content of the modules "Landscape Ecology" and "Community and Evolutionary Ecology" (compulsory modules for the MSc Landscape Ecology).

	Sprache
	englisch

	ECTS
	7,5

	Angebotshäufigkeit
	jedes SS

	Semesterlage
	2. Semester

	Dauer des Moduls
	4 Wochen (Block 4)

	Verbindlichkeit
	Wahlpflicht

	Modulprüfung
	written

	Arbeitsaufwand
	70 h presence + 130 h preparation at home + exam = 200 h workload

	Fachkompetenzen / Lern- und Qualifikationsziele
	In this module, the participants learn to independently conduct a landscape ecological study. This spans the entire "scientific production process", including the formulation of scientifically sound objectives, the design of ecological studies and experiments, the collection of data, their statistical analysis, and the presentation and discussion of results.

	Schlüsselkompetenzen
	The participants practice their ability to work independently, to organize the scientific work flow and to cooperate in a team. They furthermore deepen their ability to test hypotheses with statistical methods, to critically discuss scientific findings and to present them orally and in writing. Most importantly, this module aims to stimulate the scientific creativity of the participants.

	Anmerkungen
	Due to space constraints in the course room and during excursions the number of participants in this module is limited to 20. Registration via ILIAS is thus compulsory.

	Intensive Course Landscape Ecology (3201-601)

	Person(en) verantwortlich
	Prof. Dr. Frank Schurr

	Lehrform
	Vorlesung mit Übung

	SWS
	5

	Inhalt
	The “Intensive Course Landscape Ecology” is a compulsory module for the M.Sc. Program Landscape Ecology. In this course, students learn and practice how to independently conduct an ecological study. This ranges from formulating a research question over designing studies and experiments, collecting and analysing data, interpreting and critically assessing results, to presenting a study both orally and in writing. In the first part of this course, all students jointly conduct research into fundamental demographic processes and learn about advanced methods of statistical data analysis (notably mixed-effects models). The second part consists of individual research projects that the students design and conduct in small groups. The third part takes a deeper look into study design, scientific writing and presentation techniques.


[bookmark: _Toc25]Modul: Internationale standortkundliche Geländeübung (3101-420)
	Modulverantwortung
	apl ProfDr Ludger Herrmann

	Bezug zu anderen Modulen
	Das Modul baut auf folgenden Veranstaltungen auf:
3101-560 Soils of the World
3101-570 Boden- und vegetationskundliche Geländeübungen

	Teilnahmevoraussetzungen
	Beherrschung der Grundlagen und Methoden der Boden- und Vegetationskunde inklusive Kartiererfahrung.

	Sprache
	deutsch/englisch

	ECTS
	7,5

	Angebotshäufigkeit
	alle 2 Jahre

	Semesterlage
	2. Semester

	Dauer des Moduls
	geblockt (n. V.)

	Verbindlichkeit
	Wahl

	Prüfungsleistung
	schriftliche Ausarbeitung in Form eines Exkursionsprotokolls (50%) und schriftliche Ausarbeitung in Form eines Seminars mit Präsentation und Diskussion (50%)

	Prüfungsdauer
	30 Minuten

	Arbeitsaufwand
	5 Tage Geländeübung (ca. 50 Zeitstunden), sowie Seminar (20h) und Protokollerarbeitung (12h).

	Fachkompetenzen / Lern- und Qualifikationsziele
	Nach dem erfolgreichen Abschluss des Moduls können die Studierenden Böden, Vegetation und Standorte in unbekannter Umwelt ansprechen. Sie können Beispiele aus dem mediterranen Raum, aus der Steppe, den Tropen oder alpinen Gegenden angeben und beschreiben. Sie können bodenkundliche Informationenen auch Süd- und Osteuropas sowie tropisch/ subtropischer Standorte interpretieren und bodenkundliche Literatur auswerten.

	Schlüsselkompetenzen
	Durch das Erstellen der Seminararbeit und des Exkursionsberichts erlernen und trainieren die Studierenden selbstständiges Arbeiten und kritisches, analytisches, abstraktes und vernetztes Denken. Bei der Erstellung der Seminararbeit und des Exkursionsberichts erlernen die Studierenden die Informationsbeschaffung, das Strukturieren von Wissen und Informationen und die schriftliche Ausdrucksfähigkeit. Durch den Vortrag bauen die Studierenden ihre mündliche Ausdrucksfähigkeit aus, sie erlernen den Wissenstransfer und trainieren ihre Diskursfähigkeit in der anschließenden Diskussion. Bei der Exkursion mit einer oft international gemischten Gruppe, werden Teamfähigkeit, Gruppenzusammenhalt, Organisationsfähigkeit, (Fremd-)Sprachkompetenz sowie Kommunikations- und Kooperationsfähigkeit erlernt und ausgebaut.

	Anmerkungen
	Ab SS 2016 wird das Modul zumindest jedes 2. Jahr in der vorlesungsfreien Zeit geblockt zwischen SS und WS in den geraden Jahren angeboten. Die Unterrichtssprache hängt von den Studierenden ab, wenn ein oder mehrere Studierende kein Deutsch sprechen wird alles in Englisch gehalten.

	Internationale standortkundliche Geländeübung (3101-421)

	Person(en) verantwortlich
	apl ProfDr Klaus Schmieder, apl ProfDr Ludger Herrmann

	Lehrform
	Übung mit Exkursion

	SWS
	4

	Inhalt
	Kennenlernen von Landschaften und Böden einschließlich der wichtigsten Landnutzungen in Süd- und Osteuropa sowie in den Tropen. Exkursion mit großem Praktikumsteil.



Demonstration und Diskussion, analytisch – deduktiv. Feldgeräte.



	Literatur
	Scheffer, F., Schachtschabel, P. (1998): Lehrbuch der Bodenkunde.14. Auflage, Enke, Stuttgart. verschiedene Exkursionsführer

Major Soils of the World and Lecture Notes, ISRIC CD-Rom Series Nr. 1 (www.isric.org)

	Anmerkungen
	Diese Exkursion findet zumindest jedes 2. Jahr in der vorlesungsfreien Zeit geblockt zwischen SS und WS in den geraden Jahren angeboten. Interessierte sollten sich frühzeitig im Institut 310a anmelden.




[bookmark: _Toc26]Modul: Landscape Change, Resilience, and Ecosystem Services (4302-470)
	Modulverantwortung
	Prof. Dr. Claudia Bieling

	Teilnahmevoraussetzungen
	.

	Sprache
	englisch

	ECTS
	7,5

	Angebotshäufigkeit
	jedes SS

	Semesterlage
	2. Semester

	Dauer des Moduls
	4 Wochen (Block 3)

	Verbindlichkeit
	Wahlpflicht

	Modulprüfung
	Individual oral presentation with accompanying written abstract (50%), group presentation (40%), participation in class (10%)

	Arbeitsaufwand
	70 h Präsenz + 130 h Eigenanteil + Prüfung = 200 h Workload

	Fachkompetenzen / Lern- und Qualifikationsziele
	After successfully completing this module students will:

- understand the main principles of the social-ecological resilience and ecosystem services frameworks

- be able to systematically analyse land change processes under the perspectives of social-ecological resilience and ecosystem services

- have developed a thorough understanding of the role of human perceptions and values as connected to landscape change

- have gained a basic working knowledge on social sciences approaches to investigating landscape change (particularly interviews)

	Schlüsselkompetenzen
	This module contributes to the following skills:
- analytical thinking
- sound reasoning
- constructively dealing with scientific literature
- group work techniques (organization of working schedule, team work)
- data acquisition and analysis, selection and presentation of data
- oral presentation skills and communication of main research results

	Anmerkungen
	In order to create an interactive working environment, this module is limited to 16 students. Students must register via ILIAS (registration opens 25 March 2019 at 8 am; students from Landscape Ecology and EnvEuro will be given priority, apart from that first come first serve).
Please note that participation in class is compulsory. If you miss class without a reasonable explanation, we reserve the right to withhold your grade.

	Landscape Change, Resilience, and Ecosystem Services  (4302-471)

	Person(en) verantwortlich
	Prof. Dr. Claudia Bieling

	Lehrform
	Vorlesung mit Seminar, Übung und Exkursion

	SWS
	5

	Inhalt
	This course builds on two interdisciplinary concepts in order understand landscape change and its ecological and societal implications. 

Firstly, students will become acquainted with the social-ecological resilience perspective. The resilience framework provides us with a deeper understanding of the patterns of dynamics in coupled human-natural environments, particularly regarding the interplay between ecological, economic and socio-cultural domains as well as between spatial and temporal scales. These conceptual ideas will be explored and illustrated in the course of case studies from all around the world (individual presentations elaborated by students on self-selected topics).

Secondly, students will deal with the ecosystem services framework, in order to grasp the linkages between biodiversity in changing landscapes and human well-being. We will place a particular focus on the subset of cultural ecosystem services (e.g. recreation, cultural heritage, aesthetics), which have an outstanding relevance not only in European cultural landscapes. In small subgroups, students will carry out an empirical assessment of cultural ecosystem services for an area adjacent to Stuttgart (resulting in group presentations as a basis for opening up a broader discussion e.g