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I. Rationale:  
The course is one of the main items of Permafrost features. Received knowledge after the course will give students a possibility to choose strategy of their following investigation or work.  
II. Course Aims and Outcomes:  
Aims
A course aims to present a specificity of hydrological processes in Permafrost zone of Earth (Arctic, Antarctic and Alpine regions). 
Cold regions hydrology and hydrochemistry/geochemistry processes features, particularities of sedimentation / erosion and river-bed dynamic are in focus during the course. 

The discipline will allow students to complement their knowledge about regional specific of processes as well as received new modern additional information about changing of Arctic, Antarctic and Mountain environment under climate condition variations.  
Specific Learning Outcomes:
By the end of this course, students will: 

- have gained advanced knowledge of the particularities of hydrological processes in a permafrost zone;

- have gained advanced knowledge about change of environmental systems and water objects (lakes, rivers, wetlands/ peatlands, underground water (aquifer), snowpatch, aufies) in cold regions; 

- have additional information about water interactions in permafrost (surface of catchments - active layer –subsurface water) and about as mixing zones as river-sea, deltas and estuaries, aquifer – river, marshes.   

- be able to use hydrological methods in permafrost zone;
- be able to evaluate the impact of global climate change on water objects in Polar Regions
Environment;
- carry out independently: measurement, analysis, interpretation and data processing;
- be able to compare and contrast scientific information and measured results;
- use scientific equipment.
III. Format and Procedures:  
The course consists of 1 lectures, 2 seminars, a lesson with invited person, a lesson with a test and final students’ projects defending, a field practice. 

Lectures include evaluation of main questions of permafrost hydrology. Seminars are necessary for consolidation and attaching theoretical materials, oral practice and discussion skill improvement. The test aims to check knowledge of students. During the course’s semester students have to choose a topic for own scientific projects on the Permafrost Hydrology particularities, to write an essay and to present results of investigation. 
Some special papers and monographs should be read during the course for lectures, seminars and a project. Students have to be ready for a discussion on a current topic. 

Data of expedition measurements can be used for a student project.
Weekly electronic journals should be used for questionnaire about current lectures and on course additional readings.  

Field practice on Permafrost Hydrology will obtain to fix theoretical knowledge. Practice will be organized on one of the educational station (UNIS, Lammy station of Helsinki University etc.) for a group of student under the lecturer’s supervision lecturer supervision. 
IV.  My Assumptions 
If student could not come to a lecture he/she should fulfill the topic of this lecture in an essay. Abstracts and oral presentation on an international conference can be a pass of an essay and a student project. Participation of a student in an international expedition will be preferable as a field practice.   
V. Course Requirements:  
1. Class attendance and participation policy:  

Attendance of lectures and seminars is obligatory.  
2. Course readings:  

 
(a) Required text: 
(b) Background readings, course packet available in the university bookstore? Use of course Blackboard web site? Download and bring handouts to class?

3. Assignments based on the number of credits for which the learner is enrolled (This template provides options for students to choose the number of credits they register for. This option is not appropriate for all courses.)

(a) One credit. The minimum requirements if the student can choose to take the course for one credit are following:  



(1) Attendance of lectures
(2) Handing- over a Thematic test.  
 (b) Two credits. In addition to those activities for one credit, students electing two credits will take part in seminars and prepare an essay about main features of Permafrost Hydrology and on topics of Seminars.    

(c) Three credits. Those selecting three credits must complete the work for the first two credits, but in addition they must present orally a student project of an individual studies on Permafrost hydrology.   
V. Grading Procedures: Grades for the different credit options will be based on:

1. One credit option:  

(a) (50 %) - Attendance of lectures
(b) (10 %) – Questions and answers during the lectures.   



(c) (40 %) – Perfection of the test handing-over.  
2. Two credit option:  

(a) (30 %) - Attendance of lectures

(b) (20 %) – Good mark of the test handing-over.  



(c) (20 %) – Participation in discussions and presentation on seminars 

(d) (10 %) - Questions and answers during lectures and seminars.   


(e) (20 %) – Essay, the topic of essay disclosure.  
3. Three credit option:  

(a) (20 %) - Attendance of lectures

(b) (15 %) – Perfection of the test handing-over.  



(c) (15 %) – Participation in discussions and presentation on seminars 

(d) (10 %) - Questions and answers during lectures, seminars, and student projects presentation.   



(e) (15 %) – Quality of an Essay, the topic of essay disclosure.  



(f) (15 %) – Topicality of a student project and disclosure of the project topic 


(g) (10 %) – Quality of an oral presentation of student project
VI. Academic Integrity

Academic integrity is intellectual honesty and responsibility for academic work that you submit or work on with others. It involves commitment to the values of honesty, trust, fairness, respect, and responsibility. It is expected that students will respect these ethical values in all activities related to learning, teaching, research and service.
Academic Integrity should be taken care each student during the course and preparing homework. This list names some academically dishonest that are avoided for students:

· Sending a file you know is corrupt to have more time to hand in an assignment

· Buying a paper on the Internet

· Having someone else to write your paper or parts of it

· Using someone else’s writing as your own, even just parts of it

· Patch-writing: using pieces of different articles and joining the pieces with some of your own words

· Using someone else’s idea as your own without citing it

· Intellectual dishonesty, like cheating on a test or sharing your answers

· Having someone extensively revise your paper without prior permission from your instructor

· Failing to properly cite ideas or excerpts from the work of others

· Failing to indicate a paraphrase of someone else’s words

· Copying answers and/or ideas from a classmate

· Self-plagiarism: using something—or even parts of something—that you wrote for one course in another course

VII. Accommodations for students with disabilities

Special requirements and accommodation is available for student with disabilities. They should contact with the Institute Administration not later than 3 months before the course beginning. Video lectures and webinars are possible. 

VIII.  Inclusivity Statement

We understand that our members represent a rich variety of backgrounds and perspectives. The Permafrost Hydrology program is committed to provide an atmosphere for learning that respects diversity. While working together to build this community we ask all members to:
· share their unique experiences, values and beliefs
· be open to the views of others 
· honor the uniqueness of their colleagues
· appreciate the opportunity that we have to learn from each other in this community
· value each other’s opinions and communicate in a respectful manner
· keep confidential discussions that the community has of a personal (or professional) nature 
· use this opportunity together to discuss ways in which we can create an inclusive environment in this course and across the Cornell community 
IX. Tentative Course Schedule:  




   

	Topics

	Readings to be discussed
	Assignment

	Lecture 1 (2 academic hours)

Introduction to Permafrost Hydrology. 


	Permafrost zone definition: zone in Polar cycle, Water catchments of Arctic Rivers, native zone etc. 

Fundamental Hydrology. 

Handouts – table of main hydrological processes in permafrost zone (from the Hinzman’s paper). 
	

	Lecture 2 (2 academic hours)

Surface hydrology. Processes in active layer of permafrost. 


	Cryosphere. 

Cryogenic processes. Pingo.  

Handouts – An electronic map of Cryosphere. 
	Questionnaire entry electronically submitted

	Lecture 3 (2 academic hours)

Surface-subsurface interaction. Groundwater in permafrost.
	Ice-complex in Arctic. 
Submarine permafrost.
	

	Seminar 1 (2 academic hours)

Discussion about influence of climate change on permafrost hydrology. 
	Pre-reading before a seminar some articles about climate change and influence to hydrological cycle – from the list of reference. 
	

	Lecture 4 (2 academic hour)

Particularities of water objects in permafrost zone: lakes
	Lakes classifications. Sub-, epy- and  supraglacier lakes
Thermokarst processes in Permafrost zone. 

Pre-reading the book “Polar Lakes and Rivers”. 
Handouts – different classifications for Polar lakes. 
	Questionnaire entry electronically submitted 

	Lecture 5 (2 academic hour)

Particularities of water objects in permafrost zone: rivers
	Additional Topic – the Arctic deltas. Pre-reading the article: “Arctic deltas”. 
Hydrographic net in Antarctica. 
	Questionnaire entry electronically submitted

	Lecture 6 (2 academic hour)

Particularities of water objects in permafrost zone: glaciers and aufies (icing)
	Periglacial hydrological systems. 
The Moma River aufies. 

Aufies in Mountain.
Handouts –types of icing landscapes.  
	Questionnaire entry electronically submitted

	Lesson 7 (4 academic hours)

Experiential and collaborative learning  - Guest – foreign colleague: filed experience of hydrology measurements in Polar Regions
	Additional topic – Great Polar Discoveries.   
Handouts – electronic manuals of hydrological equipment that are used for field measurements more frequently. 
	

	Lecture 8 

Particularities of water objects in permafrost zone: wetlands and peatlands
	Region characteristics of peatlands: types of peatlands. 
	

	Seminar 2 (2 academic hours)

Two groups learning projects: scientific debate 
	Pre-reading of special reference and preparing arguments for discussion in two groups of opponents.

Exemplary Topics: “Climate warming: permafrost runoff increase or decrease”; “What is the main factor of hydrological cycle changing? Temperature or precipitation?” etc.  
	Due: Case Study Drafts

	Lecture 9 (2 academic hours)

Interaction of permafrost hydrology and other environmental components: Atmosphere, Ocean, Soil, Vegetation, and Ecology
	Additional topics: NAO and PDO; Arctic greening and blacking.
Hazard events due to climate warming in Arctic and icing in Antarctic Ocean.  
	

	Lecture 10 (2 academic hours)

Hydrochemistry and sediment geochemistry in Polar water objects
	Heat flux of Arctic Rivers. 
Pre-reading of Gordeev’s articles. 
	

	Lecture 11 (2 academic hours)

Anthropogenic impact on polar water objects and  water resources
	Change of water resource in permafrost zone due to climate warming. 
Oil companies in Arctic: pollutions and changes of bodies of water objects.
	

	Lesson 12 (2 academic hours)

Test about Particularities of Permafrost Hydrology 
	Replay of all previous topics.  
	Due: Portfolio Drafts

	Lesson 13 (4 hours)

Case Study presentations and Wrap-up
	
	

	Field practice (20 hours)
	The program and the schedule of filed measurements has to be done before the practice or expeditions. 
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