AL-FARABI KAZAKH NATIONAL UNIVERSITY

FACULTY OF GEOGRAPHY and ENVIRONMENTAL SCIENCES

DEPARTMENT of GEOGRAPHY, LAND MANAGEMENT AND CADASTRE
SYLLABUS
«GEOSPATIAL ENVIRONMENTAL MANAGEMENT »
Educational program for «6M060900-Geography» speciality
1 course, English group, Spring semester, 3 credits
Lecturer: Uvarov V.N., candidate of geographical sciences, associate professor, tel. 377 33 31 (1227),

e-mail uvarov@kape.kz,102,108 rooms.

Seminarer: Uvarov V.N., candidate of geographical sciences, associate professor, tel. 377 33 31 (1227),

e-mail uvarov@kape.kz,102,108 rooms.
Goal Discipline:

· To form students' understanding of complex geospatial analysis of the environment management;

· Give a holistic view of the environmental mapping based on the GIS technology as a method of research and means of spatial mapping of environmental problems and situations;

· To form students' ability to carry out independent scientific research and expertise in formulating their own opinions;

· To form students' high level of skills to work with primary and secondary sources;

· Education of the modern highly skilled profession.
Tasks:

· creation of a system of knowledge that give the most complete picture of the use of geographic information technologies in environmental studies;

· development of methods for the analysis of geospatial data and remote sensing data to solve environmental problems;

· examine general questions environmental mapping using modern GIS technology;

· learn the basic principles and methods of electronic integrated ecological mapping, give an idea of how to develop maps of environmental situations.
Learning Outcomes:

· demonstrate the presence of a significant amount of scientific knowledge, acquired in a systematic way and reflect the current state of the science sector or area of professional activity;

· demonstrate a detailed understanding of GIS technology used for geo-ecological studies and research;
Subject competence:

· To be able to contribute their own original solutions, research, expanding the boundaries of the scientific field of Environmental Geoscience

· Possession of GIS technology for geo-ecological research;
Prerequisites.

1. Geoinformatic.

2. Geoecology

Postrekvizity: 
Knowledge of the discipline lay the basis for management decision-making in the field of environmental protection.
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STRUCTURE AND CONTENT of the COURSE

	Weeks
	Title
	Hours
	The maximum score

	Module 1: The use of GIS in environmental studies

	1.
	Lecture 1 (L) 1.  
Geographic information system. Main definition. History of development GIS.

	2
	5

	2.
	L 2. 
GIS techniques and technology. Geographical basis for GIS. Structure  of GIS. Territorial levels of GIS. Five functional elements of a GIS. Contingent of GIS user.

	2
	5

	2.
	Seminar 1 (S). Topographic and thematic maps as a source of spatial and territorial information
	2
	10

	3.
	L3. 
ArcGIS. Components of ArcGIS. Extensions of ArcGIS. ESRI GIS Development. File-based Data Models. Geodatabase model. ArcGIS Geodatabase. Object Class. Feature Class. Relationship. Geodatabase and Feature Dataset. Network.
. 
	2
	5

	3
	IMW1. The use of GIS for environmental studies  (by choice)
	
	

	4.
	L4.
Levels of ArcGIS. ArcGIS Extensions: Spatial Analyst, Geostatistical Analyst, 3D Analyst. TIN Datasets.
 
	2
	5

	4.
	S2. Relating information from different sources 
	2
	10

	5.
	L5. 
Spatial data structures. Topology: Kinds of spatial relationships between spatial features. Three major vector-based datasets used in ArcGIS: Shapefiles, Coverages, Geodatabases. “Special” Spatial Data Structures: TINs and Routes

	2
	5

	5
	IMW1. The use of GIS for environmental studies (by choice)   
	
	15

	6.
	L6. 
Spatial Analysis - What is it? What role does GIS play in Spatial Analysis.  How can we characterize Spatial Analysis (what skills does it require). Basic elements of spatial information required to undertake spatial analysis. Spatial Data Formats

	2
	5

	6.
	S3. Learning methods of cartographic representation used in ecological mapping
	2
	10

	7.
	L7. 
Transformations: Buffering (Point, Line, Area), Point-in-polygon. Polygon Overlay, Spatial Interpolation. Other spatial analysis methods.

	2
	5

	
	Control work 
	
	20

	
	1-st Interim Control
	2
	100

	
	Midterm Exam
	2
	100

	8.
	L8. 
Spatial Interpolation. Types of Spatial Interpolation. Simple Spatial Interpolation Techniques. Statistical Spatial Interpolation. Nonlinear Interpolation. Basic types of Nonlinear Interpolation:
1. Trend surface analysis / Polynomial
2. Minimum Curvature Spline 
3. Inverse Distance Weighted
4. Kriging 

	2
	5

	8.
	S4. Development of geo-ecological map legend
	2
	10

	Module 2 The use of spatial analysis in environmental studies and management

	9.
	L9. Measurement of Location: 
GIS Issues. Point Pattern Analysis. Measuring Spatial Arrangement. 

	2
	5

	10.
	L10. Derived Measures on Surfaces: Surface Analysis. Single Layer Operations. Map Overlay Operations. 
	2
	5

	10.
	S5. Development of geoecological map using Spatial Analysis
	2
	10

	
	IMW2. GIS for the prevention and elimination of consequences of emergencies
	
	

	11.
	L11. Introduction to ArcGIS Spatial Analyst. What is ArcGIS Spatial Analyst. The Spatial Analyst toolbar. Analysis Tools. ArcGIS Spatial Analyst tasks.

	2
	5

	12.
	L12. Surface Analysis. Reclassify raster data. Visualising surface data. Hillshade. Interpolation. Inverse Distance Weighting (IDW). Spline. Surface Creation – Kriging. Raster Calculation

	2
	5

	12.
	S6. Corporate GIS environmental support projects in the oil and gas industry
	2
	10

	
	IMW2. GIS and Spatial analysis for the prevention and elimination of consequences of emergencies
	
	15

	13.
	L13. Spatial Modeling. The Role of GIS in Spatial Modeling. General and specific types of Spatial Modeling.  Network Analysis. Network Structure.
	2
	5

	14.
	L14. The main directions of complex environmental mapping using GIS. The criteria for assessing environmental problems and situations
	2
	5

	14.
	S7. Using modern means of illustrative graphics to create and design of environmental maps
	2
	10

	15
	L15. Using GIS technology and spatial analysis for environmental management
	2
	5

	
	Control work 
	
	20

	
	2-d Interim Control
	
	100

	
	Exam
	
	100

	
	Total
	
	100
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Information available through the Internet:
1. http://www.dataplus.ru - site of the company "Data +"

2. http://www.gisa.ru - site GIS Association

3. http://www.gis-lab.info - informal community of experts in the field of remote sensing and GIS
ACADEMIC POLICY of the COURSE
Policy of academic conduct and ethics

Be tolerant and respect other people's opinions. Objections formulated in the correct form. Plagiarism and other forms of cheating are not allowed. Prompting unacceptable and cheating during delivery SWD interim control and examination, copying solved problems others exam for another student. A student convicted of falsifying any information of the course will receive a final grade «F».
All work must be performed and defend within a specified time. Students who do not pass a regular assignment, or received for his performance of less than 50% of points, have the opportunity to work on additional specified schedule. Students who missed labs for a good reason, work  in extra time in the presence of a technician, after approval of the academic teacher. Students who fail to meet all kinds of work, is not allowed to the exam. In addition, the evaluation takes into account the activity and attendance of students during class. 

Be tolerant and respect other people's opinions. Formulate objections in a correct manner. Plagiarism and other forms of cheating are not allowed. Unacceptable and prompting cheating while putting CDS interim control and final exam, copying solved problems by others, passing the exam for another student. Student convicted of falsifying any information of the course, any unauthorized access to the Intranet using cheat sheets, with a final grade «F». 

For advice on the implementation of independent works (IWS), their surrender and protection, as well as additional information on the material covered and all the other issues that arose upon reading the course, contact the instructor during his office hours.
	Mark in letter
	Figure equivalent of points
	%-
	Marks in traditional forms

	А
	4,0
	95-100
	Excellent

	А-
	3,67
	90-94
	

	В+
	3,33
	85-89
	Good

	В
	3,0
	80-84
	

	В-
	2,67
	75-79
	

	С+
	2,33
	70-74
	Satisfactory

Unsatisfactory

	С
	2,0
	65-69
	

	С-
	1,67
	60-64
	

	D+
	1,33
	55-59
	

	D-
	1,0
	50-54
	

	F
	0
	0-49
	

	I 

(Incomplete)
	-
	-
	           «Discipline is not completed»

(not counted in the GPA)

	P

 (Pass)
	-
	-
	«Passed»

(not counted in the GPA)

	NP 

(No Рass)
	-
	-
	«Not passed»

(not counted in the GPA)

	W 

(Withdrawal)
	-
	-
	«Rejection of discipline»

(not counted in the GPA)

	AW 

(Academic Withdrawal)
	
	
	Withdrawal from the discipline for academic reasons (not counted in the GPA)

	AU 

(Audit)
	-
	-
	«Discipline is not listened»

(not counted in the GPA)

	Атт. 
	
	30-60

50-100
	Certified

	Не атт.
	
	0-29

0-49
	Not certified

	R (Retake)
	-
	-
	                   Re-study of discipline
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